SECTION 100

DRAINAG

ITEMS




2016 ROAD & BRIDGE STANDARDS

STANDARD

THIS PAGE INTENTIONALLY LEFT BLANK

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

REVISION DATE

TITLE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

STANDARD TITLE PAGE
| EW-L0A ) STANDARD_ENDWALL FOR PIPE_CULVERTS 12" - 36 CIRCULAR AND 23" X 147 - 53" X 34" ELLPTICAL PIPES_____________________]--. oo ___
| EW-1PC, 1APC ) . PRECAST ENDWALL FOR PIPE_CULVERTS 127 - 36" CIRCULAR AND 23" X 14" - 53" X 34" ELLPTICAL PIPES_____ ). 10102 __
EW-2, 2A | __ STANDARD ENDWALL FOR PIPE CULVERTS 427 - 96" CIRCULAR AND 60" X 387 - 106" X 68" ELLIPTICAL PPES _______ o ___)._ 1003 _ ]
ST ANDARD ENDWALL FOR PIPE CULVERTS 42 - 88 OO AR o] 10004
I STANDARD_ENDWALL FOR PIPE_CULVERTS 60" X 38" - 106" X 68" ELLIPTICAL PIPES e et 101.05___
| EW-2PC________]_. PRECAST ENDWALL FOR 42" - 96" CIRCULAR PIPE CULVERTS ___ i 101.06 ___
| EW-2APC_ ______ ] .. PRECAST ENDWALL FOR 60" X 38" - 106" X_68" ELLIPTICAL PIPE CULVERTS ____ i fees 101.07___
EW-25 | __ STANDARD ENDWALLS FOR_42" - 96" PIFE CULVERTS 30 AND 45 DEGREE SKEWS __ i) J0108 ]
I STANDARD_ENDWALLS FOR 427 - 96" PIPE CULVERTS 30 AND 45 OEGREE SKEWS el 009 ___
| EW-2sPe_ ______]_. PRECAST ENDWALLS FOR PIPE_CULVERTS _ 42" - 96" PIPE_30_AND_45 DEGREE SKEW ___________ oo )ees oo ___
| EW=6 ) -- ENDWALL FOR MULTIRLE PIPE CULVERTS 127 - 36" PIPES e e o
| EW-6PC________}__ PREC AT ENOWALLS FOR MULTILE PIE CULVERTS 12 - 36 PIPE e el oLz ___
EW-6S | __ENDWALLS FOR MULTIPLE PIPE CULVERTS 12" - 36" PIPE 30 OEGREE SKEW ___ oA
I ENDWALLS FOR MULTIPLE PIPE CULVERTS 12" - 36" PIPE 45 DEGREE SKEW _____ i)l o4 ___
EW-65PC | __ PRECAST ENDWALLS FOR MULTIPLE PIPE_CULVERTS 12" - 36" PIPE 30 DEGREE SKEW __ oo jl0M5
I PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS 12" - 36 PIPE 45 DEGREE SKEW ____ el L. ___
| EW-7 - B DWALLS FOR MULTIPLE PIPE CULYERTS 42 - 98 PP e oy ___
| EW-7pC ). PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS 427 - 98 PIPE e e e ___
EW-7S | __ENDWALLS FOR MULTIPLE PIPE CULVERTS 42" - 96" PIPE 30 DEGREE SKEW __ e 10V
I BN DWALLS FOR MULTIPLE PIPE CULVERTS 42" - 96" PIPE 45 DEGREE SKEW el 10120 __
| EW-7S PC______ |- PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS 42" - 90 PIPE 45 DEGREE SKEW __ i)l w21 ___
| EW=e ). ENDWALLS FOR _ PIPE ARCHES 13" - 3B RISE e e 0122
| EW-9rC________J . PRECAST ENDWALLS FOR _ PIPE ARCHES 13T - 38 RISE e e 0123 ___
[ EW-10 ). BN DWALLS FOR _ MULTIPLE PIPE ARCHES 13" - 38" RIS e el 01.24 ___
| Ew-10FC____ |- PRE AT ENDWALLS FOR _ MULTIPLE PIE ARCHES 13 - 38 RISE e wo.2s___
EW-11 | __PIPE_ ENDWALL WITH LOAD-CARRYING GRATE FOR _ 12" - 60 PIPES oo ) 10126
| __PIPE_ ENDWALL WITH LOAD-CARRYING GRATE FOR _ 12" - 80 PIPES o) 10027
I PP ENDWALL WITH LOAD-CARRYING GRATE FOR 12 - 60" PIES e el 0128 ___
EW-11A P ENDWALL WITH LOAD - CARRYING GRATE FOR 12 - 24 PIPES e 10029
I PIPE_ENDWALL WITH LOAD-CARRYING_ GRATE FOR 12" - 24" PIPES e e 10130 ___
| EW-nAaPe ). PRECAST PIPE ENDWALL WITH LOAD-CARRYING GRATE FOR _ 12" - 24 PIPES i et 031
[ EW=2 ). BN D ALL FOR PIPE UNDERORAIN e e 032 ___
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2016 ROAD & BRIDGE STANDARDS

STANDARD TITLE PAGE
| BS ). FLARED_END-SECTION FOR 12" TO 60" CONCRETE PIPE CULVERTS _ i e 102.01___
| ESTA ). FLARED_END-SECTION FOR 23" X 14" TO_S53" X 34 ELLIPTICAL CONCRETE PIPE CULVERTS i)l 102.02___
[ ES=2 _________}__ FLARED END-SECTION FOR 12" - 60 CORRUGATED PIE CULVERTS e el 102.03___
| BSS ). FLARED END-SECTION FOR METAL PIPE ARCHES 13! - 47 RISE e 102.04___
I PRECAST UNIT ASSEMBLY DIAGRAM e e 103.01___
I LEGEND AND GENERAL NOTES - PRECAST e e 103.02___
| 1o ). STANDARD PRECAST 0P UNITS e e 103.03___
| To-2_ ). ST ANDARD PRECAST YO UNITS e e 103.04___
T-01-3, 4 ST ANDARD PRECAST TOP UNITS e 103.05 __]
I STANDARD PRECAST 0P UNITS e e 103.06___
| 105 ). STANDARD PRECAST 0P UNITS e e 103.07___
| To-7 ). ST ANDARD PRECAST YO UNITS e e 103.08___
| TMi-2 ). STANDARD PRECAST MANHOLE TOR UNITS e e 105.08___
| RL2,3 ). STANDARD_ PRECAST REDUCER AND RISER UNITS e e 103.10___
| B%2 ). STANDARD PRECAST BASE UNITS e e 0.1 ___
| B3 ). STANDARD PRECAST BASE UNITS MAX. DEPTH (M) 28 e el 10312 ___
| B4 - CORRUGATED METAL TEE SECTION MAX. DEFTH (M) 28 e 0315 ___
| o1 ) STANDARD_DROP INLET 12" - 24" PIPE: MAXIMUM _DEPTH_(H) =10'________ i)l 104.01___
e S I STANDARD_DROP_ INLET 12" - 24" PIPE: MAXIMUM _DEPTH_(H) 10'TO 20" ___________ o cimceec)o] 104.02___
DI-2A, 28, 2C | __STANDARD CURB DROP_INLET 127 - 24" PIE: MAXIMUM DEPTH (W) -9 e 10403 __|
I DIMENSIONS, NOTES, AND QUANTITIES e e 104.04___
| DI-2AA, 288, 2CC | __ STANDARD_CURB DROP INLET 12" - 24" PIPE: DEPTH (H) 9'T0 20 _____ e 104.05___
DI-2D, 2E, 2F | __ STANDARD CURB DROP_INLET 307 - 48 PIPE: MAXIMUM DEPTH (M) =9 o) 104.06 __]
I DIMENSIONS, NOTE S, AND QUANTITIES e el 104.07___
| DI-2DD, 2EE, 2FF_ ] __ STANDARD_CURB DROP INLET_ 307 - 48" PIPE: OERTH (W) =9' 10 20" e )] 104.08___
DI-3A, 3B, 3C | __ STANDARD CURB DROP_INLET 12 - 30 PIPE: MAXIMUM DEPTH (M) =8 e 104.09 __]
I DIMENSIONS, NOTES, AND QUANTITIES e e 10410 ___
| DI-3AA, 3BB,3CC ) __ STANDARD_DROP. INLET 12" - 307 PAPE: MAXIMUM DEPTH 0 8'T0_ 20 el fo4n ___
DI-30, 3€, 3F | __STANDARD DROP _INLET_(WITH UTILITY SPACE) 127 - 30" PIPE: MAXIMUM_DEPTH (W) -8' ) V42|
I DIMENSIONS, NOTES, AND QUANTITIES e e 10413 ___
| DI-3DD, SEE, SFF_} __ STANDARD_CURB DROP INLET_(WITH UTILITY_ SPACE) 12" - 30 PIPE:DEPTH () =8'T0_20° ____________ )] 10414 ___
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2016 ROAD & BRIDGE STANDARDS

STANDARD TITLE PAGE
DI-4A, 4B,4C | _ STANDARD CURB DROP_INLET 36" - 48" PIPE: MAXIMUM DEPTH (H=8' _________ i immeeeee )t 104.15___|
I DIMENSIONS, NOTES, AND QUANTITIES e | 10406
| DI-4AA, 488, 4CC | STANDARD CURB DROP INLET 36" - 48" PIPE: DEPTH (M) &' 10 20 | 040
DI-4D, 4E,4F | _STANDARD CURS DROP_INLET (WITH UTILITY SPACE) 36" - 48" PIFE: MAXIMUM OEPTH &0 &' ) 104.18___|
I DIMENSIONS, NOTES, AND QUANTITIES e | 1048
| DI-4DD, 4EE, 4FF_ ] __ STANDARD_CURB DROP INLET_(WITH UTILITY_ SPACE) 36" - 48" PIPE: DEPTH (W) 8'T0 16’ _______ o o_____}..0420 __
| 05 ). STANDARD DITCH DROP INLET 10420
DI-7,7A, 78 | STANDARD MEDIAN DROP INLET 12 - 42 PP e ) 10422 |
I COVER AND GUTTER OETALS e | 10423
| D=7, 7A.78 ____ ) _. STANDARD_DI-7, 7A OR 78 _WITH FLUME CONNECTION 128 10 36 BIPE __ oo | 10424
| oo ). 1 PIPE TEE SECTION DROP INLET e | 10425
DI-10G, 10H, 101 | _ CONCRETE MEDIAN BARRIER DROP_INLET (WITH MB-70) 12" TO 36" PIPE: DEPTH (W-20'MAX. ____________ ] . 104.26___|
I DIMENSIONS, NOTES, AND QUANTITIES e | 10427
DI-10J, 10K, 10L | __ CONCRETE MEDIAN BARRIER DROP_INLET (WITH MB-8A) 12" TO 24" PIPE:DEPTH (W)=20'MAX. __________________ ). 104.28___|
I DIMENSIONS, NOTES, AND QUANTITIES e | . 104229
DI-12, 12A | __ MULTIGRATE DROP INLET FOR PIPE SIZES 12% - 72 e ) 104.30___]
L ORATE DTS e 104.31___|
I DIMENSIONS, NOTES, AND QUANTITIES e | 10432
DI-128, 12C | MULTIGRATE DROP INLET FOR PIPE SIZES 12" - 36 e 104.33___|
I ORATE DETALS AND QUANTITS e | 0434
DI-15 L SHOULDER SO N e 104.35 __|
I SHOULDER SLOT INLET e | . 10436
L D I METHOD OF OUTLET PIPE INSTALLATION FOR DI-13 e | 10437
Di-14A, 148, 4C | _ CONCRETE MEDIAN BARRIER DROP_INLET (TALL WALL WITH MB-12) 12" - 36" PIPE: DEPTH (H)-20-0" MAX. ________________ | _ 104.38___|
I DIMENSIONS, NOTES, AND QUANTITIES e | 10439
DI-14D, 14E, 14F | _ CONCRETE MEDIAN BARRIER DROP_INLET (TALL WALL_WITH MB-13) 12" - 24" PIPE: DEPTH (H)=20"-0" MAX. _________________________________}.__ 104.40_ __|
I CONCRETE MEDIAN_BARRIER DROP INLET_(TALL WALL WITH MB-13) 12" - 24" PIPE: DEPTH (H)=20"-0" MAX. _________________________________|..10441___
| D-MB_ ) CONSTRUCTION METHOD FOR CONCRETE MASONRY BLOCK CURB DROP NLET __ o) J0442
IC-2 ST ANDARD INLET FRAME AND COVER e 105.01___|
| ST ANDARD INLET FRAME AND_ CONER e 105.02___|
I PRECAST INLE T FRAME AND COVER e |22 10503
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2016 ROAD & BRIDGE STANDARDS

STANDARD TITLE PAGE
M- | _MANMOLE FOR 12" TO 4B"PPECWVERT 196.0

| STANDARD MAHOLE FRAME MO COVER ] weor ]

| STANDARD MANHOLE FRAVE AND COVER A T

| STANDARD MAHOLE FRAWE D COVER ] teeos ]

I STANDARD NANHOLE FRAVE D COVER | weees |

wen | STANDARD MANHOLE FRAME D COVER 106.06

w2 ] PRECAST MANMOLE L 10607

s METHOD OF SHAPING WANHOLE AND NET cwveRts | 106.08

st ] STNOARD STEP 106.05

81 |__JUNCTION BOX CHAWEER DETALS FOR 48" -72'PPECWVERTS | 060 "

|__JUNCTION_BOX DETALS FOR ANGULAR CONNECTIONS OF 48" - 72'PPECULVERTS | wen |

| JUNCTION BOX TOWER DETALS FOR 48" - 72" PPE CULVERTS | e ]

I JUNCTION BOX_DISPLACEMENT QUANTITIES FOR 48" - 72/ PPECUVERTS | wes |

B TYPICAL CONCRETE_SAFETY_SLAB_ FOR DROP INLETS, MANHOLES AND UNCTION BOXES | 0614

ose | DRANAGE. STRUCTURE BEDDING FOR DROP INLETS, MANHOLES, AND WNCTION BOXES | 065

PB- | INSTALLATION OF PPE CULVERTS MO STORM SEWERS 107.00 -

| INSTALLATION OF PIPE CULVERTS AND_ STORM SEWERS CIRCULAR PIPE BEDDING AND BACKFILL - METHOD "A" | 10701 |

|__INSTALLATION OF PIPE_CULVERTS AND_STORM SEWERS ELLPTICAL FIPE BEDDING AND BACKFILL -METWoD 'a' | w0702 |

| __INSTALLATION OF PIPE CULVERTS_AND_STORM SEWERS PIPE ARCH BEDDNG AND BACKFLL | 10703 ]

I INSTALLATION_OF BOX CULVERTS BEDDING AND BACKFLL | eros ]

Pe-1 | CONCRETE PPE - CLASS TABLE FOR H-20 LVELOM ] 107.08

|__ELLPTICAL CONCRETE PIPE - TABLE FORW-20 LVELOM | 10706 ]

| __ CORRUGATED STEEL PIPE_ - HEIGHT_ OF COVER TABLE FOR H-20 LWVELOM | w707 ]

| CORRUGATED ALUMNUM ALLOY PIPE - HEIGHT OF COVER TABLE FOR H-20 LNELOAD | sres ]

| CORRUGATED ALUMNUM ALLOY PIPE - HEIGHT OF COVER TABLE FOR H-20 LNELOA | 10709 |

| CORRUGATED STEEL PIPE_ARCH_ - HEIGHT OF COVER TABLE FOR H-20 LVELOWD | 170 |

| CORRUGATED_ALUMNUM ALLOY PIPE ARCH - HEIGHT OF COVER TABLE FOR W20 LVELOM | o0 |

| STRUCTURAL PLATE STEEL PIPE - HEIGHT OF COVER TABLE FOR H20 LNELOAD | w72 ]

|__STRUCTURAL PLATE ALUMNUM_ ALLOY_ PIPE - HEIGHT OF COVER TABLE FOR H-20 WVELOW | w07 ]

|__STRUCTURAL PLATE STEEL PPE ARCH - HEIGHT OF COVER TABLEFORW20LVELOM | w074 |

|__STRUCTURAL PLATE STEEL PPE_ARCH - HEIGHT OF COVER TABLEFORW20WVELO® | ®75 |

| STRUCTURAL PLATE ALUMNUM_ALLOY_ PIPE_ARCH - HEIGHT OF COVER TABLE FOR H-20 VE LOA 2N

| ALUMNUM_SPIRAL RIB PIPE - HEIGHT OF COVER TABLE FOR W20 LNELOWD | 1077 |

| STEEL SPRAL RIB_PIPE - HEIGHT OF COVER TABLE FOR H-20. LIVE LOAD I

| CAST RON PIPE - STRENGTH TABLE FOR H-20 LVE LoD o709 |

VITRIFIED CLAY AND PLASTIC PIPE - MAXIMUM COVER TABLE FOR H-20 LWE LOA "1 w720 |

ALLOWABLE PIPE CRITERIA FOR CULVERTS AND STORM SEWERS

107.21 &107.22
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2016 ROAD & BRIDGE STANDARDS

STANDARD TITLE PAGE
EC-7 | TP CAL SEDIMENT TRAP nno
EC-8 | DEWATERING BASIN ) n3.2
ECo | TEMPORARY DIVERSION DIKE n3.13
EC-10 | TEMPORARY BERM AND SLOPE DRAIN ) n3.a4
B2 L N STABILIZED CONSTRUCTION ENTRANCE n3.15

gEc-2 | TEMPORARY DIVERSION CHANNEL ) n3.16
:é,C:L? ,,,,,,,,,,,,,, RIPRAP WEIRS: LOW FLOW DIVERSION FOR MULTIPLE LINE CULVERTS n3.47.
EC-14 TEMPORARY VEHICULAR WATERCOURSE CROSSING ) n3.18
EC15 ] SEDIMENT RETENTION ROLL SLOPE INTERRUPTER . USH
SWM-1 _ STORMWATER MANAGEMENT DRANAGE STRUCTURE ) n4.01
_ PRECAST STORMWATER MANAGEMENT DRAINAGE STRUCTURE ) n4.02
R STORMWATER MANAGEMENT DRAINAGE STRUCTURE - GRATE DETALS 14.03
SWM-DR  STORMWATER MANAGEMENT (SWM) DETALS ) 1n4.04
 STORMWATER MANAGEMENT (SWM) DETALS ) 1n4.05
_ STORMWATER MANAGEMENT (SWM) DETALS ) 1n4.06
 STORMWATER MANAGEMENT (SWM) DETALS ) 1n4.07
R STORMWATER MANAGEMENT (SWM) DETALS 14.08
N INDEX OF SHEETS
ROAD AND BRIDGE STANDARDS
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2016 ROAD & BRIDGE STANDARDS

SEE NOTE 1

X

SHAPE TO BE
BEVELED

WITH MORTAR —

DO NOT
BEVEL

INVERT —

%

F

¥

EW-1,1A

e o
= =]
NOTES: 1. "H" MAY BE REDUCED UNTIL "X" REACHES A MINIMUM OF 4" WHERE
ENDWALL WOULD PROTRUDE ABOVE SHOULDER LINE. 6. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE
IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
DITCH SLOPE, OR SHOULDER.
7. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE
2. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. EDGE OR BEVEL EDG
3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE 8. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'OR LESS BELOW SHOULDER
SHEET 101.02. LINE, THE TOP OF THE ENDWALL SHALL BE CONSTRUCTED PARALLEL TO THE
GRADE OF THE ROAD.
4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND ALL
SKEWS(0° TO 45°). 9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT
WITH INVERT OR WINGWALLS OCCUR
EW-1 EW-1A
ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE
DIAMETER OF PIPE CULVERT SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
12" 15" 18" |21 orR 24"[27" OrR 30"33" OR 36" 234" | 30"x19" | 34"x22" | 38"x24" | 42vx27" | 45vx20" | 49'x32" | 53vx34n
A 0'-6" 0'-8" o'-g" o'-11" 1-o" 1-0" A 0'-8" 0'-9" 0'-10" o'-1" o'-11" 1-0" 1'-0" 1-0"
B o'-1" -1 1-3" 1-6" 1-g" 2'-0" B 1-2n 1-5" 1'-6" 1'-8" 1-g" 1-10" 1-11" 1-11"
Cc 1-4" 1-7" 1-g" 21-9n 2!-g" 2'-g" c 1-8" 1= 2'-1 21-4n 2-5n 217" 2'-8" 2i1-g"
D 1-0" -3 1-6" 21-Q" 21-6" 3-Q" D P-on P-7n 1-10" 2'-0" 213 215 2'-g" 2'-10"
F 0'-6" 0'-8" o'-8" 0'-9" 0'-9" 0'-g" F 0'-8" 0'-8" 0'-9" o'-9" 0'-9" o'-9" 0'-9" o'-9"
H 2'-3" 20— 3-on 3'-g" 4'-3" 4'-g" H 2'-10" 330 37 3-g" 4'-0" 4'-2" 4'-5" 4'-7"
L 4'-0" 5-Q" 6'-0" 8'-0" 10'-0" 12'-0" L 5'-51 7'-2" 8'-6" Q'-2" 10'-2" 10'-11" 12'-1" 12'-11"
a Ol_1|/4ll 0!_174" o'-2" _2|/2|| _3|/4ll 0"3?4“ S 1-11" 21-6" 2'-10" 3-on 3'-6" 3'-g" 4" 4'-51
b o'-1" O'—1|/4" o|_1|/2|| o'-2" _2|/2|| 0'-3" a _2|/z|| _3|/4|| _3'/2" 0'-4" °|_4y2|| o|_4y4|| 0'-5" ol_syzll
CUBIC YARDS OF CONCRETE b 0'-2" _2|/2|| o|_274|| 0'-3" _3|/2|| ol_3%ll 0'-4" ol_4yzll
CONC. PIPE| 0.241 | 0.492 | 0.697 1.319 2.067 2.947 CUBIC YARDS OF CONCRETE
cM.PPE | 0.257 | 0.521 | 0.739 | 1.398 2.198 3.145 CONCPPE | 0502 | 0855 | 1236 | 1500 [ 18m | 2101 [ 2512 | 2801
SPECIFICATION \WVDOT
REFERENCE
STANDARD ENDWALL FOR PIPE CULVERTS o0 AT s
105 12" - 36" CIRCULAR AND 23" x 14" - 53" x 34" ELLIPTICAL PIPES REVISION DATE 1 SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.01
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2016 ROAD & BRIDGE STANDARDS

EW-1, 1 APC L
l|< >|I SEE DETAL A\
#4 BARS @ 12" C-C
EACH WAY, EACH FACE.
T FLOW
—
o
_ SEE DETAL B
#4 BARS @ 6" C-C
FRONT ELEVATION A EACH WAy EACH FacE. — ]
NOTES:

1. CONCRETE TO BE 4000 PSI MINIMMUM COMPRESSIVE STRENGTH.

2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE
ANGLES UP TO 45°

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).

4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT
ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT

5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH

MANUFACTURER'S TOLERANCE.

6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER.
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 2

INVERT OR WINGWALL OCCUR.

SECTION A-A

8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT. SEOEEEEOWPTEH
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED. BEVELE! _,| o
9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION. DETAL B
DETAILL A
EW-1PC EW-1APC
ENDWALL FOR CIRCULAR PIPE ENDWALL FOR ELLIPTICAL PIPE
DIAMETER OF PIPE CULVERT SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
D[ 12" 15" 18" [21" OR 24"[27" OR 30"[33" OR 36" S x D [ 23" x 14" ] 30" x 19" [ 34" x 22"[38" x 24"[ 42" x 27" [ 45" x 29" [ 49" x 32" [ 53" x 34"
T 200 | 23 | 2-6" T 310" yowT m 10" 4" P 2o T 3.3 35" 38"
{40 | 500 | 60" 0" 00" 20" L 55" T 26" T 02" o TYRT Z-T
a 0|_1|/4|| 0|_1%|| 0|_2|| Ol_zyzn _3|/4|| 0|_374|| a Ol_zyzn 0|_3|/4|| 0|_3I/2|| 0|_4|| 0|_4I/2|| 0|_474|| 0|_5|| _5|/2||
b 0|_1|| 0|_1|/4|| 0|_1|/2|| 0|_2|| ol_zyzu 0|_3|| b 0|_2|| 0|_2|/2|| 0"2?4" 0|_3|| 0|_3|/2|| 0"3?4“ o|_4|| _4|/2||
\\/DCIT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PRECAST ENDWALL FOR PIPE CULVERTS REFERENCE
SHEET 1 OF 1 | REVISION DATE 12" - 36" CIRCULAR AND 23" x 14" - 53" x 34" ELLIPTICAL PIPES 105
101.02 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

2 #4 DEFORMED CRACK

SHAPE TO BE
BEVELED WITH
MORTAR

CRACK CONTROL
BARS

PLAN

DETAL B

NOTES:

1

EW-2, 2A

FOR TABLE OF DIMENSIONS AND VOLUMES FOR
CIRCULAR PIPES (STANDARD EW-2) SEE SHEET 2 OF 3.

. FOR TABLE OF DIMENSIONS AND VOLUMES FOR ELLIPTICAL

PIPES (STANDARD EW-2A) SEE SHEET 3 OF 3.

3. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

»

. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1' OR

LESS BELOW SHOULDER LINE, THE TOP OF THE ENDWALL
(S)};AkbABDE CONSTRUCTED PARALLEL TO THE GRADE

. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.

FOR PRECAST SEE SHEETS 101.06 AND 101.07.

. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL

SLOPE, DITCH SLOPE, OR SHOULDER.

. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS

AND SKEW ANGLES TO 15°.

8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN

PRICE PER BID PER CUBIC YARD CONCRET!

. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A

CONFLICT WITH INVERT AND WINGWALLS OCCUR.

.BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET

END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT). HEADWALL AT THE OUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

. ¥2" CHAMFER MAY BE PROVIDED ON ALL EDGES AT

MANUFACTURER'S OPTION.

CONTROL BARS &
D-CIRCULAR PIPE . IS
S-ELLIPTICAL PIPE §Lg- E‘C.’,'_%A SEE DETAL A \ (ﬂ)l &
2" ® ©®
| 3" FLOW
m ! | : 12"
SECTION A-A _"°T|' WA
- u'«—
DO NOT%
< INVERT
" SEE DETAL B
|
END ELEVATION SIDE ELEVATION
SPECIFICATION \WVDOT
REFERENCE STANDARD ENDWALL FOR PIPE CULVERTS ROAD AND ERIDGE STANDARDS
105 42" - 96" CIRCULAR AND 60" x 38" - 106" x 68" ELLIPTICAL PIPES REVISION DATE | SHEET 1 OF 3
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.03

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-2
TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR 42" - 96" CIRCULAR PIPE CULVERTS
DIAMETER OF PIPE CULVERTS
DIMENSION 42" 48" 54" 60" 66" 72" 78" 84" 90" 96" DIMENSION
A 1-6" 1'-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" A
B 4'-9l/p" 5'-4" 5'-10/," 6'-5" 6'-11/," 7'-6" 8-0//2" 8'-7" 9'-21/," 9'-9%," B
w c 3-3Y," 3-g" 4'-2/," 4'-7" 5'-0%" 5'-5¥4" 5'-11" 6'-41/y" 6'-93%" 7'-2%" c
o D 3'-6" 4'-0" 4'-6" 5'-0" 5'-6" 6'-0" 6'-6" 7'-0" 7'-6" 8'-0" D
9 E 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" E
%) F 0'-5Y5" 0'-6" 0'-6//5" 0'-7" 0'-7V/p" 0'-8" 0'-8//," 0'-9" 0'-9Y/," 0'-10" F
1 G 4'-4" 4'-10" 5'-4" 5'-10" 6'-4" 6'-10" 7'-4" 7'-10" 8'-4" 8'-10" G
= H o'-10" 0'-10" o-1" 1-0" -1 -2 1-3" 1-4" 1-5" 1-6" H
t I -1 2'-0l/," 2'-3" 2'-5//," 2'-8" 2'-10Y/2" 3-1" 3-3V/p" 3'-6" 3'-8l/,p" I
‘N J 5'-8l/5" 6'-4\/4" 7'-1/4" 7'-10" 8'-7" 9'-4" 10'-0¥4" 10'-954" 1-7" 12'-4Y/g" J
é K 4'-5l/p" 4'-11/p" 5'-6Y4" 6'-1%" 6'-9" 7'-4" 7'-11/g" 8'-6//," g'-2" 9'-gl/g" K
@ L 6'-75%" 7'-6" 8'-4l/," 9'-27" 10'-1/4" 10'-1154" 1'-10" 12'-8%" 13'-6 7" 14'-5V/4" L
o M -1/, 1-2l/g" 1-35" 1-5" 1-6l/p" 1-8" 1-93%" 1-10%," 2'-0%" 2'-2" M
L N 0'-5%4" 0'-5%4" 0'-6%," 0'-6%" 0'-7Y>" 0'-8//5" 0'-8%" 0'-9/," 0'-10" 0'-10Y/2" N
0 0'-1Yz" 0'-1Ye" 1-0Yp" r-1/2" 11-2l/5" 1-3Yp" T-4Yp" 1-5Yp" 1-6Y/2" 1-7V" 0
P 5'-g" 6'-6" 7'-3" 8'-0" 8'-g" 9'-6" 10'-3" 1'-0" 11-9" 12'-6" P
R -1 1-21/p" 1-4" 1-5l/," 1-7" 1-8/p" 1-10" 1-11/p" 2'-1 2'-2l/p" R
CUBIC YARDS CONC. PIPE 3.558 4,373 5.635 7.089 8.776 10.702 12.861 15.303 18.195 21.285 CONC. PIPE
CONCRETE C.M. PIPE 3.791 4,680 6.054 7.642 9.490 11.605 13.984 16.678 19.724 23.107 C.M. PIPE
c 4'-4" 4'-10%" 5'-5¥," 6'-0¥," 6'-75" 7'-2%" 7'-9Y," 8'-4Y," 8'-1%" 9'-6/," c
W F 0'-6'/5" o-7" 0'-7" 0'-8" 0'-8/," 0'-9" 0'-9Y/," 0'-10" 0'-10%," o'-1" F
- 0O G 41-3v 41-g" 5'-3" 5'-g" 6'-3" 6'-9" 7'-3" 7'-9" 8'-3" 8'-g" G
N 9 I 1-10%," 2'-0'/4" 2'-2%," 2'-5l/," 2'-7¥s" 2'-10V/," 3'-0¥," 3-3l/" 3'-5¥," 3-8l/y" I
oz J 5'-8!/," 6'-4" 7'-1" 7'-9Y," 8'-6%," 9'-3//5" 10'-0Y/5" 10'-9/g" 11'-63" 12'-3/," J
O L 8'-8" 9'-9¥," 10'-1%" 12'-1/" 13'-33%" 14'-5/," 15'-7" 16'-9" 17'-10%," 19'-0%" L
L M 1-1/g" 1-2" 1'-3Y/," 1-47%" 1'-634" 1-7¥," 1'-9Y/," 1-10%" 2'-0'/y" 2'-1%" M
L ) 7'-6" 8'-6" 9'-6" 10'-6" n-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" P
R 1-0¥4" 1-21/4" 1-3%," 1-5l/4" 1-6¥," 1-8," 1-9%," 1-11/," 2'-0%," 2'-2V/a" R
CUBIC YARDS | CONC. PIPE 4.238 5.230 6.761 8.538 10.602 12.958 15.612 18.623 22.104 25.898 CONC. PIPE
CONCRETE C.M. PIPE 4.469 5.536 7177 9.088 1.312 13.856 16.730 19.993 23.618 27.704 C.M. PIPE
FOR 1/2:1 AND a 0'-4Y5," 0'-5" 0'-5%," 0'-6!/4" 0'-7" 0'-7'/5" 0'-8/4" 0'-8¥," 0'-9//," 0'-10" a
2:1 FILL SLOPES b 0'-3\/5" 0'-4" 0'-4V/," 0'-5" 0'-5V/" 0'-6" 0'-6l/5" o'-7" 0'-7V/p" 0'-8" b
FOR ALL DIMENSIONS NOT SHOWN SEE VALUES LISTED ABOVE FOR 1/>:1 FILL SLOPE
VDOT SPECIFICATION
ROAD mo\ams STANDARDS STANDARD ENDWALL FOR PIPE CULVERTS REFERENCE
SHEET 2 OF 3 | REVISION DATE 42" 96" CIRCULAR PIPES :15%52

101.04

VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-2A
TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR ELLIPTICAL PIPE CULVERTS
SIZE OF ELLIPTICAL PIPE CULVERTS (SPAN X RISE)
DIMENSION 60 x 38 68 x 43 76 x 48 83 x 53 91x 58 98 x 63 106 x 68 DIMENSION
A 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" 1-6" A
B 4'-9V/p" 4'-9/p" 5'-4" 5'-10Y/," 6'-5" 6'-11/," 7'-6" B
c 3'-3%," 3'-3%" 3'-g" 4'-2/" 4'-7Y" 5'-0%" 5'-5%," c
w D 32" 3-7" 4'-0" 4'-5" 4'-10" 5'-g" 5'-g" D
o E 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" 0'-6" E
(@]
| F 0'-5/," 0'-5Y/5" 0'-6" 0'-6/5" 0'-7" 0'-7Y/," 0'-8" F
N G 4'-4" 4'-4" 4'-10" 5'-4" 5'-10" 6'-4" 6'-10" G
j H 0'-10" 0'-10" 0'-10" o-11" 1-o" -1 1-2" H
(. I -1 -1 2'-0Yp" 2'-3" 2'-5/p" 2'-g" 2'-10Yp" I
‘.:.“ J 7'-2Y/p" 7'-10Y/p" 8'-8l/," 9'-6l/," 10'-5" 10-3 12'-2" J
é K 5'-11/," 6'-7" 7'-3Yp" 7'-1¥," 8'-8%" 9'-5" 10'-2Y" K
L 6'-75%" 6'-75%" 7'-6" 8'-4Y," 9'-2%" 10'-1/4" 10'-1154" L
(14
o) M A R UA 1-2Y/g" 1-35" 1-5" 1'-6l/," 1-g" M
L N 0'-5%," 0'-5%," 0'-5%," 0'-6%" 0'-6%" 0'-7Y2" 0'-8//>2" N
0 0'-1p" 01" 0'-1l/p" 1-0lp" -1 1-2l/p" 1-3lp" 0
P 5'-g" 5'-9" 6'-6" 7'-3" 8'-o" 8'-9" 9'-6" P
R - - 1-21/p" 1-4n 1'-5/p" 1r-7" 1-8l/p" R
S 5'-Q" 5'-8" 6'-4" 6'-1" 7'-7" 8'-2" 8'-10" S
CUBIC YARDS CONCRETE 3.793 3.747 4.601 5.913 7.433 9.191 1.207 CONCRETE
CONCRETE PIPE PIPE
C 4'-4" 4'-4" 4'-10%" 5'-5%," 6'-0%," 6'-75%" 7'-25%" c
w F 0'-6Y>" 0'-6>" o'-7" 0'-7Y2" 0'-8" 0'-8Y2" 0'-9" F
- o G 4'-3" 4'-3" 4'-g" 5'-3" 5'-g" 6'-3" 6'-9" G
N 3 I 1-10%," 1-10%," 2'-0Y/" 2'-2¥," 2'-5/," 2'-7%" 2'-10Y/" I
@ 7] J 7'-2Yp" 7'-10Y>" 8'-8//," 9'-6Y4" 10'-5" n-3" 12'-2" J
8 j L 8'-g" g'-g" 9'-9%," 10'-11%4" 12'-1p" 13'-33%" 14'-5V/4" L
o M -1 1-1/" 1-2" 1-3l5" 1-474" 1'-63p" 1-7%" M
P 7'-6" 7'-6" 8'-6" 9'-6" 10'-6" m-6" 12'-6" P
R 1'-0%," 1-0%," 1-21/" 1-3¥," 1'-51/4" 1-6," 1-8l/," R
LI YARDS co';?;EETE 4.469 4.423 5.453 7.034 8.876 11.010 13.457 CoﬁfPREETE
FOR 1/,:1 AND a 0'-6'/4" o-7" 0'-8" 0'-8%," 0'-9Y," 0'-10/" o-n" a
2:1FILL  SLOPES b 0'-5" 0'-5%," 0'-6'4" o-7" 0'-7Y," 0'-8" 0'-8%," b
FOR ALL DIMENSIONS NOT SHOWN SEE VALUES LISTED ABOVE FOR 1/2:1FILL SLOPES
e \WVDOT
STANDARD ENDWALL FOR PIPE CULVERTS ROAD AND BRIDGE STANDARDS
105 60" X 38" - 106" X 68" ELLlPTlCAL PlPES REVISION DATE SHEET 3 OF 3
302

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.05
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2016 ROAD & BRIDGE STANDARDS

EW-

2PC

‘i_\ NOTES:
W

MIN. 2 PER SIDE
! | MAX. SPACING 30"

PLAN

CONCRETE INSERTS
& ¥2" LAG BOLTS

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED
TO ACCOMMODATE ANGLES UP TO 15°.

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED

4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE
PRECASTUNIT.

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS

MAY VARY WITH MANUFACTURER'S TOLERANCES.

. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL

SLOPE, DITCH SLOPE, OR SHOULDER.

. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A

CONFLICT WITH INVERT OR WINGWALL OCCUR.

. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET

END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT).

. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE

EITHER SQUARE EDGE OR BEVEL EDGE.

10. 4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.

DIMENSIONS
D H w . = a b
SHAPE TO BE BEVELED /541 SLOPE | 2:1 SLOPE
T WITH MORTAR 42" 5-6" 6-3" 72" 8-8" -4l 03
L 48" 6'-0" 6'-10" 7'-6" 9-10" 0-5" 0-4"
L 54" 6'-6" 75" YA -o" 0-5%," AL
e 60" 7'-0" 8-0" 93" 121" | o6 | 0-5"
_C)‘fi N T 66" 7-77 | 8-8p" 10-1/," 13-3Y," 0-7" A
1, | 72" 82" 3" 1-0" 14'-51/," 0-7" AT
78" -8Y," | 9-10" -10" 15-7" 0-7" 51/,
84" 9-3" 10-4" 12'-8/," 16'-9" 0-7" AT
R e 00, BE BEVELED 90" 911 - 13-7" 71 0-7" AT
DETAIL A DETAL B 96" 10-7" m-g" 146" 91 07" AT
SEE DETAL A
w | "
' 8
#4 BARS @ 6" _hi, =
L1l EACH WAY, EACH FACE -
1111 #4 BARS @ 6"
' ! EACH WAY, EACH FACE
T A
#4 BARS @ 6" C-C
EACH WAY, EACH FACE
4__ ]
1
Y e == T P — — i — T
I = i ~ T 1T 1] =3 =00350; S
o SEE DETAL B
\\\\\\ZK$ROUT WINGS AND ENDWALL CONCRETE INSERTS |20, ]
FRONT ELEVAT'ON O BASE SECTIONS 4 SECTION A-A
\vDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE STANDARDS PRECAST ENDWALL FOR PIPE CULVERTS
SHEET 1 OF 1 | REVISION DATE 42" - 96" CIRCULAR PIPE 105
101.06 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

NOTES:

EW-2APC

A
w
| 1. CONCRETE TO BE 4000 PS| MINIMUM COMPRESSIVE STRENGTH.
o=, 2 o REobatSo e SREY T g i o€ sowsTeD
| MIN. 2 PER SIDE .
| , | MAX. SPACING 30" 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
b X (REINFORCING BARS).
! ) ) 4. PIPE_OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4
I | I INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
! CONCRETE 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS
! INSERTS MAY" VARY WITH MANUFACTURER'S TOLERANCES.
| A" 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
! LAG BOLTS SLOPE, DITCH SLOPE, OR SHOULDER.
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
A CONFLICT WITH INVERT OR WINGWALL OCCUR.
8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT).
9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.
PLAN 10. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
DIMENSIONS
PIPE ID H w s a b
SHAPE TO_BE BEVELED W211SLOPE | 2:1SLOPE
WITH MORTAR 50°x38" | 5-6" 7o 675" a8 o6/ | o5
68"x43" 5-g" g'-8" 6|_7I/2u 8'-8" o'-7" 0"5%"
76"x48" 6'-0" 9'-5" 7'-6" g'-10" o'-7" °|_574u
B3'"x53" 6'-6" 10'-1" 8'-4'/2" 11'-0" o'-7" 0"5%"
91"x58" 7'-0" 10'-10" 9-3" 12'-1/p" 0'-7" 0'-5¥,"
98'"'x63" 7-7" 11'-6" 10"1V2" 13|_3V2u o'-7" 0"5%"
SHAPE TO BE BEVELED 106"x68" 8'-2" 12'-3" 11'-0" 14|_5yzu o'-7" °|_5y4||
WITH MORTAR
~— SEE DETAL A <
ov
DETAL A w o DETAL B e/ o
*4 BARS @ 6"
[l EACH WAY, EACH FACE A | iakla F
11 *4 BARS @ 6" N
EACH WAY, EACH FACE —
|
\ - \
I
\ *4 BARS @ 6" C-C
EACH WAY, EACH FACE
l
| ]
\ | I I (| [
ok —— g — Tt 7 — : oy
©op:= RINR
i s A <157 T[] o 288,
SEE DETAL B
GROUT WINGS AND ENDWALL CONCRETE INSERTS l(&,’
TO BASE SECTIONS & ¥4" LAG BOLTS
FRONT ELEVATION SECTION A-A
SPECIFICATION WDOT
REFERENCE
STANDARD ENDWALL FOR PIPE CULVERTS ROAD AND ERIDGE STANDARDS
105 60" x 38" - 106" x 68" ELLIPTICAL PIPES REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.07

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-2S

1. ALL DETALS AND DIMENSIONS NOT SHOWN ARE THE SAME AS STANDARD EW-2.

FOR TABLES OF DIMENSIONS AND VOLUMES SEE SHEET 2 OF 2

FOR DETALLS OF BEVEL REFER TO STANDARD EW-1, 1APC SHEET 101.02.

2. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE SHEET

101.10.

4. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE BID PER

CUBIC YARD CONCRETE.

5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
OR WINGWALLS OCCUR.

NOTES:

6. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE |
CULVERT (WHERE THE FLOW ENTERS THE CULVERT).

NLET END OF THE

7. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE

EDGE OR BEVEL EDGE.

8. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'OR LESS BELOW

SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE
PARALLEL TO THE GRADE OF THE ROAD.

9. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE
SLOPE, OR SHOULDER.

CONSTRUCTED

FILL SLOPE, DITCH

10. 74" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

30° DIMENSIONS FOR BEVEL
P r /\45 r\ N ON HEADWALL
. / /. PIPE_I.D. a b
ﬁ N . \\ 22" 047" |0'-3/,"
\ \\ 48" 0'-5" 0'-4"
( N N 4 54" 0'-5%," |0'-41/5"
N AN \ Jas Z 60" 0'-6/4" | 0'-5"
\ \\ N 66" 0'-7" |05/,
\\ R 72" 0'-7/" | 0'-6"
NN K45 \ 78" 0'-8Y4" [0-6/"
|\ \ 84" o._a;l4u o'-7"
—  — — © 90" 0'-9%2" [0'-7/>"
N [ - N < 96" 0'-10" 0'-8"
/ / | O _ A
2 #4 DEFORMED .
2 #4 DEFORMED ¥ K
CRACK CONTROL 4 CRACK CONTROL - 12"
BARS .
1 30° | 45¢ ..
\/4 0\/ o
THIS DESIGN TO BE USED THIS DESIGN TO BE USED . -
(WITH SKEWS 15° TO 37°30) (WITH SKEWS 37°30'TO 45°) s
- 0+%" SECTION C-C
2 #4 DEFORMED 2 #4 DEFORMED O5- 0+% Nd "
CRACK CONTROL CRACK CONTROL S 3
s 7 BARS 7 0}} AT 12
—— c— c— —— c— c— .
b
R T
"\ e
AREAS TO BE VY S
AREAS TO BE
BEVELED BEVELED ,' \\\\ SECTION B-B
/ \\
VA
_____ S U U
11
I
1 1
D30 D45 C45 Yy
30° SKEW 45° SKEW SECTION A-A
\WDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE STANDARDS STANDARD ENDWALLS FOR PIPE CULVERTS
SHEET 10F 2 REVISION DATE 42" 96" CIRCULAR PIPES WITH 30° AND 45° SKEW 105
101.08 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-2S
TABLE OF DIMENSIONS AND CONCRETE VOLUMES PER ENDWALL
FOR 1/:1 FILL SLOPE
DIAMETER OF PIPE CULVERTS
DIMENSION 42" 48" 54" 60" 66" 72" 78" 84" 90" 96" DIMENSION
30° SKEW D _30 4'-0%>" 4'-7%" 5'-27%" 5'-9%" 6'-4V/" 6'-11/3" 7'-678" 8'-1" 8'-8" 9'-2%" D 30
J 30 6'-3" 6'-11%" 7'-9%" 8-7%" 9'-5Y/4" 10'-3%" 1-0%" 11-10Y/2" 12'-8%" 13'-6Y/4" J 30
K 30 5'-0" 5'-6%" 6'-3Ys" 6'-11/5" 7'-7Y4" 8'-3%" 8'-11%" 9'-7%," 10'-3Y," 10'-113," K 30
CUBIC YARDS CONC. PIPE 3.631 4.459 5.745 7.223 8.934 10.885 13.076 15.544 18.456 21.582 CONC. PIPE
CONCRETE C.M. PIPE 3.900 4.814 6.228 7.861 9.758 11.928 14.373 17.132 20.221 23.686 C.M. PIPE
C 45 5'-gv 6'-6" 7'-3 8'-0" 8'-g" 9'-6" 10'-3" 1'-0" 1'-9" 12'-6" C 45
D _45 4'-1134" 5'-77%" 6'-4%" 7'-0%" 7'-9%" 8'-5%" 9-2/," 9'-107," 10'-7/4" 1'-3%," D 45
o |_45 2'-43%" 2'-6/," 2'-9%" 3'-0%," 3-3%" 3-7" 3'-10Y/" 4'-1/a" 4'-43," 4'-8l/," | 45
45° SKEW J 45 7'-5%," 8'-454" 9'-4//>" 10'-4%" n-4Y," 12'-4Y5" 13'-3%" 14'-3 %" 15'-4//g" 16'-4Y5" J 45
K 45 5'-9V/," 6'-5%4" 7'-3V/4" 8'-0%," 8'-10'/4" 9'-7%," 10'-5Y5" '-2%" 12'-0Y/g" 12'-9%" K 45
L 45 8'-1%" 9'-2l/," 10'-3" 1'-3%," 12'-4/7" 13'-5/4" 14'-6" 15'-6%" 16'-7Y2" 17'-8Y/" L 45
M 45 0'-4Y5" 0'-4Y" 0'-4//>" 0'-5" 0'-5%" 0'-5%," 0'-64" 0'-6%" 0'-7" 0'-7Y5" M 45
R 45 1-6%" 1-8l/5" 1-10%" 2'-0%s" 2'-2%" 2'-5" 2'-7/8" 2'-9V/4" 2'-1%" 3-21/" R 45
CUBIC YARDS CONC. PIPE 4,231 5.191 6.712 8.447 10.441 12.714 15.276 18.150 21.420 25.107  |CONC. PIPE
CONCRETE C.M. PIPE 4.542 5.604 7.274 9.189 11.400 13.927 16.783 19.997 23.582 27.684 C.M. PIPE
FOR 2:1FILL SLOPE
DIAMETER OF PIPE CULVERTS
42" 48" 54" 60" 66" 72" 78" 84" 90" 96"
o D_30 4'-0Yp" 4-7%" 5'-23%" 5'-93%" 6'-4'/," 6'-11/5" 7'-6/8" 8'-1" 8'-8" 9'-2%" D 30
30° SKEW J_30 6'-2%4" 6'-11%" 7'-9%" 8'-7V" 9'-5" 10'-2%" 11'-0%" 1'-10Y/4" 12'-8Y/s" 13'-6" J 30
K_30 5'-0" 5'-67%" 6'-3Vs" 6'-11/5" 7'-7Y4" 8'-3%" 8'-11%" 9'-75" 10'-3Y," 10'-113," K 30
CUBIC YARDS CONC. PIPE 4.310 5.315 6.868 8.669 10.757 13.138 15.823 18.863 22.368 26.201 CONC. PIPE
CONCRETE C.M. PIPE 4.576 5.668 7.349 9.304 1.577 14175 17.114 20.444 24.117 28.287 C.M. PIPE
C 45 7'-6" 8'-6" 9'-6" 10'-6" 1"'-6" 12'-6" 13'-6" 14'-6" 15'-6" 16'-6" C 45
D 45 4'-11%" 5-7%" 6'-43%" 7'-0%" 7'-9%" 8'-5%" 9'-21/s" 9'-10%," 10'-7/4" 1'-3%," D 45
o | 45 2'-4" 2'-6//8" 2'-9/," 3'-0%" 3'-3%" 3'-6%" 3'-9%," 4'-0%" 4'-4%" 4-7%" |_45
45° SKEW J 45 7'-5%" 8' 4" 9'-4/4" 10'-4" 1'-3%" 12'-3%" 13'-3V/p" 14'-3V/4" 15'-3%4" 16'-4" J 45
K_45 5'-9l/ " 6'-5%" 7'-3Y4" 8'-0%," 8'-10/4" 9'-7%," 10'-5Y¢" 1'-2%" 12'-0%g" 12'-9%" K 45
L 45 10'-7/4" 12'-0Y/4" 13'-54" 14'-10%4" 16'-3Y/" 17'-8Ys" 19'-1/g" 20'-6Y/" 21-1" 23'-4" L 45
M 45 0'-4Y/" 0'-4%5" 0'-4Y>" 0'-5" 0'-5%" 0'-5%" 0'-6/4" 0'-6%" 0'-6%" 0'-6%," M 45
R 45 1-6" 1'-8Y/p" 1'-10/4" 2'-0%" 2'-2Y5" 2'-4%" 2'-64" 2'-8%" 2'-1134" 3'-1%" R 45
CUBIC YARDS CONC. PIPE 5.043 6.254 8.071 10.295 12.637 15.429 18.585 22.142 26.158 30.689 CONC. PIPE
CONCRETE C.M. PIPE 5.351 6.664 8.629 11.033 13.590 16.635 20.086 23.981 28.298 33.241 C.M. PIPE
SPECIFICATION WDCIT
REFERENCE STANDARD ENDWALLS FOR PIPE CULVERTS ROAD AND BRIDGE STANDARDS
105 42" - 96" CIRCULAR PIPES WITH 30° AND 45° SKEW REVISION DATE SHEET 2 OF 2
302

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.09
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2016 ROAD & BRIDGE STANDARDS

EW-25PC DIMENSIONS
D H w 1/2:1 SLOPE 2:1 SLOPE b NOTES:
L 30° L 45° L 30° L 45° a 1. CONCRETE TO BE 4000 PS| MINIMUM COMPRESSIVE
22" 56" 80" 67" 8o 88" 106" 044 | o-3" STRENGTH.
m o" 10" I YRS 9Y," o" gn 4" | 2. REINFORCING STEEL IN ACCORDANCE WITH ASTM
48 6-0 g-10 76 9-2/ 9-9% 12'-0 o5 o4 A-615 (REINFORCING BARS).
54|| 6|_6u 9"8" 8|_4yzu 1°|_3|| 10|_11I/zu 13"6“ 0"5?4“ °|_4yzu
m —on an an AT YA YA AT = | 3. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL
60 7-0 10'-6 93 -3/ 121/ 14'-10s" | 0'-6Y4 0'-5 NOT EXCEED 4 INCHES AT ANY GIVEN POINT BETWEEN
66" 71-7" m-6" 10'-1/," 12'-4V%" 13'-3/p" 16'-4" o'-7" 0'-5V," THE PIPE AND THE PRECAST UNIT.
72" g'-2" 12'-4" 1m'-0" 13'-5Y" | 14'-5Yp" 17'-8" o-7" 0'-6" | 4. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS
78 & -8/, 3o 10 6" 57" 90" o077 | 06, MAY VARY WITH MANUFACTURER'S TOLERANCES.
84" g'-3" 13'-10" 12'-8//5" 15'-6" 16'-9" 20'-6" o-7" 0'-7" | 5. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE
50" o1 ryTRT T AT e P o7 |07 FILL SLOPE, DITCH SLOPE, OR SHOULDER.
Q6" 10'-7" 15'-10" 14'-51/," 17'-81/," 19'-1" 23'-4" o'-7" o0'-8" 6. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT
/4 /a WHERE A CONFLICT WITH INVERT OR WINGWALL OCCUR.

7. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE
INLET END OF THE CULVERT (WHERE THE FLOW ENTERS

THE CULVERT).
CONCRETE INSERTS &
74" LAG SCREW. 2 PER 8. HEADWALL AT THE OUTLET END OF THE CULVERT MAY
SIDE, MAX. SPACING 30". BE EITHER SQUARE EDGE OR BEVEL EDGE.

9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.

SHAPE TO BE BEVELED
WITH MORTAR
]
FACE OF

|
HEADWALL | CULVERT WALL
PLAN VIEW i
! |
GROUT WINGS AND * t
ENDWALL TO BASE | a | FLow
SECTION CONCRETE INSERTS (_l _—
& 74" LAG BOLTS |
|
SEE DETAL A ~
w / FOR BEVEL
=] DETAL A
/ FACE OF
4 A HEADWALL A
|
NZE\ SHAPE_TO /,\
™ #4 BARS 6" C-C BE BEVELED

E.W.,EF. WITH MORTAR

H

| —CULVERT WALL
I \ §
A a A \d 7

V. S
S | N R 1 B — Wy
o| | M M D R B
SEE DETAL B \_ " DETAL B
ELEVATION VIEW  FOR BEVEL EWIEE & o

N el PRECAST ENDWALL FOR PIPE CULVERTS e

SHEET 1 OF 1 | REVISION DATE 42" - 96" CIRCULAR PIPES WITH 30° AND 45° SKEW 105

101.10 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

NOT

ES:

1. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH
SLOPE, DITCH SLOPE, OR SHOULDER.

- F
Ne)
SHAPE TO J_
BE BEVELED
- WITH MORTAR —~
DO NOT BEVEL INVERT g]
Y
. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE

CULVERT (WHERE THE FLOW ENTERS THE CULVERT).

2. THIS ITEM MAY BE PRECAST OR CAST N PLACE. 7. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE
3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE SHEET 8. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1°'OR LESS BELOW
101.12. SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE CONSTRUCTED
4. THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND SKEW PARALLEL TO THE GRADE OF THE ROAD.
ANGLES TO 15°. 9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
5. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 10. QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
INVERT OR WINGWALLS OCCUR. STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT GIVEN
IN TABLES.
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
c%%ﬁcgé\?gs INCREASE FOR . C%%ﬁcgggs INCREASE FOR
D S G L | one DousLe |EACH Pﬁl,)ngIONAL a D s G L | onE DousLe | EACH P?EEDITIONAL a b
ENDWALL ENDWALL
12" 1-10" | 2'-0" | 5'-10"" 0.329 0.088 01" | o-1" 12" 1-7"_|2-0"] 5-7" 0.344 0.087 014" | o
15" 2'-3" | 2'-6" | 7'-3" 0.671 0.179 0'-1%94" | 0'-1/," 15" 1- 1, 2'-6"[6'-11/5" 0.696 0.175 0'-1%," | 0'-1/4"
18" 2'-8" | 3-0" | 8-8" 0.941 0.244 0-2" | o'-1/," 18" 2-4" |3-0"] 8-4" 0.980 0.241 0'-2" | 0-1/p"
21" OR 24" | 3-6" | 4'-0" | 11-6" 1.763 0.444 0-2%"| 0'-2" 24" 31" [4'-0"] 111" 1.840 0.442 0'-2/;" | 0-2"
27" OR 30" | 4'-4" | 50" | 14'-4"| 2.730 0.663 0-3/4"[0'-2,"] [27" OR 30'] 3-10" [5'-0"[13-10"| _ 2.868 0.670 0-3//," | 0-21/"
33" OR 36" | 5'-2" | 6'-0" | 17'-2" 3.854 0.907 0-3%"] 0'-3" 36" 4'-7" |6'-0"] 16'-7" 4.076 0.931 0-3%"| 0-3"
SPECIFICATION \WDOT
REFERENCE STANDARD ENDWALL FOR MULTIPLE PIPE CULVERTS
ROAD AND BRIDGE STANDARDS
n n
105 12" - 36" CIRCULAR PIPES REVISION DATE | SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 11

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-6PC
A%l
L
‘i‘ S ol G
S S
] ]
| | T
' ' y _“r_nwr_rfm'_
=14 BARS e 12" C-C
4{ EACH WAY, EACH FACE
SHAPE TO BE T
BEVELED WITH = /
MORTAR ——
DO NOT BEVEL
INVERT ————
21y ] —
jL e | — WELD
| g2 | g
<J #4 BARS @
D D A I " 6" C-C
EACH PACE
FRONT ELEVATION SECTION A-A
NOTES:
1. CONCRETE TO BE 4000 PSI MINMUM COMPRESSIVE STRENGTH.
2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE
FOR CIRCULAR CONCRETE OR ANGLES UP TO 15°.
CORRUGATED METAL PIPE 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).
FOR MULTIPLE PIPE ENDWALL 4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES
AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.
D H L s G a b 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH
MANUFACTURER'S TOLERANCE.
12" 2-0" | 5-10" | 2'-0" | v-1" | 0'-1/4" 0'-1" 6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE,
15" 21-30 7'-3" 2!-31 2'-g" o|_1%u 0"1'/4“ OR SHOULDER.
18" 2'-6" | 8'-8" | 2-8" | 3'-0" 0'-2" 01" 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH
21" OR 24"| 3-2" | 11-6" | 3'-6" | 4'-0" | 0'-21%" 0'-2" INVERT OR WINGWALL OCCUR.
27" OR 30|| 3._10.. 14|_4|| 4|_4|| 5|_o|| 0|_3|/4|| on_zl/zu
- T BT e s =l £/2 8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
33" OR 36"| 4'-4~ | 17'-2" ] 5'-2 6'-0 0'3%4 0'-3 (WHERE THE FLOW ENTERS THE CULVERT). HEADWALL AT OUTLET END MAY BE
EITHER SQUARE EDGE OR BEVELED.
9. ¥;" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
WDDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS REFERENCE
SHEET 1 OF 1 | REVISION DATE 12" - 36" CIRCULAR PIPES 105
101.12 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

NOTES:

1.

EW-6S

QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT
GIVEN IN TABLES.

2. FOR DETALS OF BEVEL SEE STANDARD EW-2, 2A, SHEET 101.03.
THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
4. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1 OR LESS BELOW
SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE
CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.
5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST
SEE SHEET 101.15.
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL
SLOPE, DITCH SLOPE, OR SHOULDER.
7. THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15°
TO 37°30'.
8. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT AND WINGWALLS OCCUR.
9. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET
PLAN VIEW END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT). HEADWALL AT THE OUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
L3g 10. 74" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
G S30 G
) E BEVELED
jﬁﬂ Wil MORTRR
INVERT
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
CONCRETE INCREASE CONCRETE INCREASE
IN ONE FOR EACH IN ONE FOR EACH
D G | S| s3 | L3z | DOUBLE |ADDITIONAL [ a b D 6 | S | S30 | Lsop | DOUBLE | ADDITIONAL| a b
ENDWALL PIPE ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS.|CuBIC YDS.
12" 2I_0II 1"10" 2:_1%u G|_13/8|| 0.335 0.101 O|_1|/4|| o'-1" 12" 2|_o|| 1|_7|| 1|_1o|| 5|_10|| 0.354 0.100 0|_1|/4|| o'-1"
15" 2-6"| 2'-3"| 2'-7\g"| 7'-7/g" | 0.688 0.207 _|0'-1¥" [ 017" 15" 2-6" " -11/5] 2-3Vg'| 7-3Ve" | 0.714 0.201__|0-a"| 0'-1/4"
18" 3'-0" 2'-8" 31 Q'-1" 0.962 0.283 0'-2" 0|_1|/2|| 18" 3-0" | 2'-4" 2"8%“‘8"8%" 1.005 0.278 0'-2" 0|_1y2||
21" OR 24"| 4-0"| 3-6"| 4'-0/;"| 12-07" | _1.794 0.512 -2Y;"[ 02" 24" 4-0" [ 31" [ 3-674 | 11-6%4" 1.882 0.510__[0'-2/2" 0-2"
27" OR _30"| 5'-0"| 4'-4"| 5'-0" 15'-0" 2.768 0.765 0'-3/4"[0'-2l/," 27" OR 30" | 5'-0"]3'-10" 4'-5%"14'-5'/;”' 2.929 0.775 0'-3Y3"[0'-2!/5"
33" OR 36"] 6-0"| 5'-2"] 5'-11%"| 17'-11%" | _3.895 1048 |0'3%"] 0'-3" 36" 60" [4-7"[5-3/, 173" 4.153 1.075__ |0 3%"] 0-3"
SPECIFICATION \WVDOT
rererence | STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS|  rom ao sroce stawoaros
105 12" - 36" CIRCULAR PIPES WITH 30° SKEW REVISION DATE SHEET 1 OF 2
302

VIRGINIA DEPARTMENT OF TRANSPORTATION

101.13
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2016 ROAD & BRIDGE STANDARDS

EW-6S

NOTES:

1.

QUANTITIES GIVEN ARE FOR ONE ENDWALL. PLEASE REFER TO
STANDARD EW-1, SHEET 101.01 FOR ALL DIMENSIONS NOT
GIVEN IN TABLES.

2. FOR DETALS OF BEVEL SEE STANDARD EW-2, 2A, SHEET 101.03.
THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
4. ON SHALLOW FILLS, WHERE ENDWALLS ARE 1' OR LESS BELOW
SHOULDER LINE, THE TOP OF THE ENDWALL SHALL BE
CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.
5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST
SEE SHEET 101.16.
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL
SLOPE, DITCH SLOPE, OR SHOULDER.
7. ;gls4§.TANDARD TO BE USED WITH SKEW ANGLES FROM 37°30'
8. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT AND WINGWALLS OCCUR.
9. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT). HEADWALL AT THE OUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
10. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
PLAN VIEW MANUFACTURER'S OPTION.
L 45
G S45 G
s —— n
! ! " SHAPE TO BE BEVELED
i WITH MORTAR
=
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
CONCRETE INCREASE CONCRETE INCREASE
IN ONE FOR EACH IN ONE FOR EACH
D G S S45 L4s DOUBLE ADDITIONAL a b D c S S45 L4s DOUBLE ADDITIONAL a b
ENDWALL PIPE ENDWALL PIPE
CUBIC YDS.| CUBIC YDS. CUBIC YDS.| CUBIC YDS.
12" 2'-0"[ 1-10"[2'- 7" 6'- 76" 0.350 0.125 0'-1/4" | o-1" 12" 2'-0"] 1-7" |2'-2%"|6'-2%" 0.369 0.122 0'-1/" | o-1
15" 2'-6"| 2'-3"]3'-2/"8'-2/5" 0.714 0.235 0'-1%" | 0'-1/" 15" 2'-6"[I'-1/5'12'-9V/4"| 7'-9V/y"! 0.746 0.246 0'-174" [0'-11/y"
18" 3'-0"] 2'-8"[3'-9'/,"| 9'-9!/," 0.995 0.346 0'-2" | 0'-1/" 18" 3'-0"] 2'-4"13'-3%"[ 9'-3%" 1.047 0.340 0'-2" [0'-1/"
21" OR 24"|4'-0"]| 3'-6"|4'-1134'112'-1134"| _1.846 0.626 0'-2%>"| o'-2" 24" 4'-0"| 3'-1" [4'-434'[12'- 434" 1.956 0.625 0'-2"] 0'-2"
27" OR _30'15'-0"| 4'-4"]|6'-1/"]16'-1/2"| 2.834 0.937 0'-3V/s" | 0'-2V5" 27" OR 30'15'-0"] 3'-10"| 5'-5" | 15'-5" 3.030 0.948 0'-3Y" |0'-2/p"
33" OR 36'l6'-0"| 5'-2" 7|_3%u1g|_3%u 3.966 1.281 0"3;’4“ 0'-3" 36" 6'-0"| 4'-7" 6"5?4“18"5%" 4.280 1.316 o|_3y4|| o'-3"
Wm‘r SPECIFICATION
romo a sroce staomeos | O TANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS [ __Rererence
SHEET 2 OF 2 REVISION DATE 12" - 36" CIRCULAR PIPES WITH 45° SKEW 105
101.14 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

21-4"

NOTES: EW-6SPC

1. CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

2. IF PIPE IS TO SKEWED THE OPENING WILL BE ADJUSTED TO
ACCOMMODATE ANGLES OF 15°TO 37°30'.

3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4
INCHES AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT.

5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY
VARY WITH MANUFACTURER'S TOLERANCE.

6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE,
DITCH SLOPE, OR SHOULDER.

7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END
OF THE CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR
BEVELED.

L 30 9. ¥." CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUF ACTURER'S OPTION. 3
G $30 G 8" a8
SEE DETAL A W
#4 BARS e 12" C-C . \'
EACH WAY, EACH FACE / |
I 4 .
- — | || FLow
SEE DETAL B g\ WELD
.IA —
| : s
| #4 BARS @ 6" C-C
FRONT ELEVATION qogn 6" EACH WAY, EACH FACE
A
SECTION A-A
FOR CIRCULAR CONCRETE OR SHAPE TO BE
CORRUGATED METAL PIPE BEVELED WITH
) ORTAR
FOR MULTIPLE PIPE ENDWALL .
DIAMETER * | DO NOT
D H L30 S S30 G a b b BEVEL
OF PIPE —+— INVERT
12" 20" | 6-1%" | 100 | 21" | 2t-om | 0-1e" | o1 ™
15" 2-3" | 7-7/g" | 2-3v | 2-7/g" | 2-6n | 0-15" | 0-1/"
18" 2|_6|| 9'-1" 2|_8|| 3'—1" 3|_o|l ol_2ll 0|_1|/2|| ;
21" OR 24" 31 12"0'/2“ 3'-6" 4|_0|/2" 4'-0" ol_zyzll 0'-2" ) .
27" OR 30" | 3-fo" ] 15'-0" | 4'-4 | 5'-O" 5-0" | 0-3Ya" | 0-2Yp"
33" OR 36" | 4'-4" |17-1%"| 5-2" | 5-11%"| 6-0" | 0-3%"| 0-3" DETAL A DETAL B
SPECIFICATION VDDT
REFERENCE
PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS
ROAD AND BRIDGE STANDARDS
105 12" 36" CIRCULAR PIPES WITH 30° SKEW REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 10115
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2016 ROAD & BRIDGE STANDARDS

EW-6S PC

NOTES:

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

IF PIPE IS TO SKEWED THE OPENING WILL BE ADJUSTED TO
ACCOMMODATE ANGLES OF 37°30'TO 45°.

REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS).

PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED
4 INCHES AT _ANY GIVEN POINT BETWEEN THE PIPE AND THE
PRECAST UNIT.

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY
VARY WITH MANUFACTURER'S TOLERANCE.

IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE,
DITCH SLOPE, OR SHOULDER.

HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
CONFLICT WITH INVERT OR WINGWALL OCCUR.

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END
OF THE CULVERT (WHERE THE FLOW ENTERS THE CULVERT).
SECEEVE%L AT OUTLET END MAY BE EITHER SQUARE EDGE OR

¥4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.

8"

G S4s [¢]
#4 BARS @ 12" C-C
EACH WAY, EACH FACE
SEE DETAL A
SEE DETAL B
| ]
#4 BARS @ 6" C-C
FRONT ELEVATION A<J Diegn EACH WAY, EACH FACE
FOR CIRCULAR CONCRETE OR SECTION A-A
CORRUGATED METAL PIPE SHAPE TO BE
BEVELED WITH
FOR MULTIPLE PIPE ENDWALL MORTAR
D H L45 S $45 G a b
12" 2'-0" 6I_7I/8" 1|_1°|| 2I_7|/8“ 2|_°|| DI_1|/4|| o'-1"
15" 21-3n 8"2'/a" 21-3" 3"2|/8" 21-6" o-_1%u O'-1'/4"
18" 2'-6" 9|_9|/4|| 2'-8" 3|_9|/4|| 3-0" 0'-2" o"1V2"
21" OR 24" | 3-2"|12'-13" | 3'-6" | 4'-113%" | 4-0" | 0-2o" | o-2¢
27" OR 30" 3'-10" 16"1V2" 4'-4" 6'-1'/2" 5'-0" 0-_3|/4n 0|_2|/7||
33" OR 36" 4'-4" 19:_35/Bu 5'-o" 7:_3%:: 6'-0" 0|_4I/zll 0'-3"
DETAL A DETAL B
\\'/DDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PRECAST ENDWALL FOR MULTIPLE PIPE CULVERTS REFERENCE
SHEET 1 OF 1 REVISION DATE 12" - 36" CIRCULAR PIPES FOR 45° SKEW 105
101.16 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

2 #4 DEFORMED CRACK
CONTROL BARS

PLAN VIEW

2 #4 DEFORMED CRACK

NOTES:

1. QUANTITIES GIVEN ARE FOR ONE ENDWALL.
2. PLEASE REFER TO STANDARD EW-2, SHEET 101.04, FOR ALL DIMENSIONS NOT GIVEN IN TABLES.
3. THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

4, ON SHALLOW FILLS, WHERE ENDWALLS ARE 1' OR LESS BELOW SHOULDER LINE, THE TOP
OF THE ENDWALL SHALL BE CONSTRUCTED PARALLEL TO THE GRADE OF ROAD.

5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3.FOR PRECAST SEE SHEET 101.18.

6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE, OR
SHOULDER.

THIS STANDARD TO BE USED WITH STRAIGHT CROSSINGS AND SKEW ANGLES TO 15°.

COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER BID PER CUBIC YARD
CONCRETE.

9. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT AND
WINGWALLS OCCUR.

EW-7

CONTROL BARS 10.
_] (WHERE THE FLOW ENTERS THE CULVERT).

l .

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
HEADWALL AT THE OUTLET END OF THE
CULVERT MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

%" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

SHAPE TO BE BEVELED :
-

I
I
WITH MORTAR : FLOW.
[
a I
e
I
/
RR/ Er;(%T BEVEL
FRONT VIEW SIDE VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/2:1 FILL SLOPE 2:1 FILL SLOPE 1/2:1 FILL SLOPE 2:1
CONCRETE| INCREASE |[CONCRETE| INCREASE CONCRETE | INCREASE |[CONCRETE| INCREASE
D s ONE DBL.| FOR EACH | ONE DBL.| FOR EACH a b D s T ONE DBL.|FOR EACH |ONE DBL.| FOR EACH a b
ENDWALL | ADDITIONAL | ENDWALL | ADDITIONAL ENDWALL | ADDITIONAL | ENDWALL | ADDITIONAL
cuBIC PIPE cusic PIPE CUBIC PIPE cuBIC PIPE
YARDS |cCUBIC YDS.| YARDS | cuBiC YDS. YARDS |[CUBIC YDS.| YARDS | CUBIC YDS.
42" | 6'-0" | 9'-6" | 4.829 1.271 5.493 1,255 0'-4lp" | 0'-35" 42" |5'-3/,"|8'-9%%" | 5.070 1.279 5.732 1.263 0'-4Y5" | 0'-3/5"
48" ]6'-10"[10'-10"| 5.964 1.591 6.802 1,572 0'-5" 0'-4" 48" |6'-0%"[10'-0%,"| 6.296 1.616 7.132 1.596 0'-5" 0'-4"
54" | 7-8" [ 12'-2"| 7.692 2.057 8.796 2.035 0'-5%," | 0'-45" 54" |6'-95" [11-3l," |  8.228 2.104 9.258 2.081 0'-574" | 0'-4/5"
60" | 8'-6" [ 13'-6"| 9.689 2.600 11.112 2.574 0'-6'/," 0'-5" 60" |7'-6'%" [12'-65"] 10.319 2.677 11.738 2.650 0'-6%" | o'-5"
66" | 9'-4" [14'-10"| 12.016 3.240 13.811 3.209 0'-7" 0'-5Y5" 66" |8'-35"[13'-9Y,"| 12.751 3.261 14.543 3.231 0'-7" | o0'-5%"
72" 110'-2"[16'-2"" [ 14.663 3.961 16.885 3.927 0'-7">" 0'-6" 72" [9'-0%,"[15'-0>"] 15.673 4,068 17.889 4.033 0-72" | 0'-8"
78" [ 1r-0" [ 17'-6"| 17.612 4.751 20.325 4.713 0'-8/4" | 0'-6>" 78" 19'-9'>"[16'-3%>"| 18.918 4.934 21.623 4.893 0-84" [ 0'-6%%"
84" [11-10"[18'-10" 21.148 5.696 24.387 5.617 0'-8%," 0'-7" 84" [10'-672"[17'-6%>"| 22.733 5.905 25.999 5.860 0-8%" | o-7"
go" | 12'-8"[ 20'-2"[ 25.115 6.920 28.976 6.872 0'-9/," [ 0'-712" 90" [11-3>"]18-9%,"] 26.800 7.076 30.643 7.025 0'-9%" [ 0'-7V>"
96" | 13'-6"| 21'-6""| 29.439 8.153 33.999 8.101 0'-10" 0'-8" 96" [12'-012"|20'-0-"] 31.460 8.353 36.000 8.296 0'-10" | o'-8"
SPECIFICATION WDCIT
reFerReNce | STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
ROAD AND BRIDGE STANDARDS
" n
105 42 96" CIRCULAR PIPES REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.17

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-7 PC FOR CONCRETE OR CORRUGATED METAL PIPE
L L

A<_] PIPE 1D.| H T S | W1 sLopE | 211 sLope| @ b
42" 5'-g" 12'-6" 6'-0" _7|/2|| 8"8" _4_||/Zu o _3|/2||

T 48" 6'-0" 13'-10" 6'-10" 7'-6" 9'-10" o'-5" 0'-4"
54" 6'-6" 15'-2% 7'-8" _4I/2|| 1'-0" 0"5%" 0 _4I/2||

S 60" 7'-0" 16'-6" 8'-6" 9'-3" 12|_1|/2|| 0"6'/4" 0'-5"
\ , 66" 7-7" | 17-10" | 9'-4" | _10'-1/5" 13-3%" |_0'-7" | 0-5,"
@N @/—h 7% 8'-2" 19'-2" [10'-2" 11'-0" 14|_5|/2|| o'-7" _5|/2||
| | | I 78" 8-8V5" 20-6" | 17-0" =107 B-7" 07" Al
| | | 84" 9'-3" 21'-10" 11'-10" 12"8'/2" 16'-9" o'-7" _5|/2||
| ' ' | | 90" | g1 | 235" 129" 137" 71| 07" |05

-—- T - = —: :— - - *l' =7 96" | 10-7"| 25'-0" [13'-7"| __14'-6" 19-01" | 0'-7" | 055"

[

! L K ! I NOTES: 1. CONCRETE TO BE 4000 PSI MINMUM COMPRESSIVE STRENGTH.

' ' 2. IF PIPE IS TO BE SKEWED, THE OPENING WILL BE ADJUSTED

| | TO ACCOMMODATE ANGLES UP TO 15°.
A< 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615
(REINFORCING BARS
CONCRETE INSERTS & %a' LAG BOLTS 4. PIPE_OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT

MIN. 2 PER SIDE, MAX. SPACING 30"

CONCRETE INSERTS
& 74" LAG BOLTS

EXCEED 4 INCHES AT ANY GIVEN POINT BETWEEN THE PIPE
AND THE PRECAST UNIT.

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS

PLAN MAY VARY WITH MANUFACTURER'S TOLERANCES.
SHAPE TO BE BEVELED T~ 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL
WITH MORTAR 2la SLOPE, DITCH SLOPE, OR SHOULDER.
51 7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A
] CONFLICT WITH INVERT OR WINGWALL OCCUR
8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET
END OF THE CULVERT (WHERE THE FLOW ENTERS THE
CULVERT).
SECEEEEOWEEH 9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.
MORTAR
DETAL A DETAL B 10. ¥, CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.
T " 8"
(= > B Ao WAy eac FacE
|‘ 1 SEE DETAL A
CONCRETE INSERTS
& 74" LAG BOLTS
. e
I I
I |_ I
I I CONCRETE INSERTS
T | | & ¥," LAG BOLTS
I I
I — |1
&
= ]r *-—- = J-‘——I— ————————————————————— i I:,—_—.,—_—,—_—,—_—,.
| I_ | T 1 f? | | G—R'aTm = | 2-2——* | \SEE DETAL B
ELEVATION ENDWALL TO BASE |20 |
SECTION A-A
WDDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS | __rererence
" n
SHEET 1 OF 1 | REVISION DATE 42 96" CIRCULAR PIPES 105
101.18 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

NOTES: EW-7S
1. QUANTITIES GIVEN ARE FOR ONE ENDWALL.
2. PLEASE REFER TO STANDARD EW-2S, SHEETS 101.08 AND 101.09, RO ALL DIMENSIONS
NOT GIVEN IN TABLES.
_______ THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'OR LESS BELOW SHOULDER LINE, THE
TOP OF THE ENDWALL SHALL BVE CONSTRUCTED PARALLEL T® THE GRADE OF ROAD.
. 5. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST SEE SHEET 101.21.
: 6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, DITCH SLOPE, OR
\\ SHOULDER.
2 \\ 7. THIS STANDARD TO BE USED WITH SKEW ANGLES FROM 15° TO 37°30'.
\ 8. COST OF BARS FOR CRACK CONTROL TO BE INCLUDED IN PRICE PER BID PER CUBIC
309‘(/ YARD CONCRETE.
%O‘:“%RBEngggD CRACK 9. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
PLAN VIEW AND WINGWALLS OCCUR.
10. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
2 #4 DEFORMED CRACK (WHERE THE FLOW ENTERS THE CULVERT). HEADWALL AT THE OUTLET END OF THE
/" CONTROL BARS CULVERT MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.
1. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
FOR CONCRETE PIPE
SHAPE TO BE BEVELED OR
WITH MORTAR CORRUGATED METAL PIPE
——————————— PIPE
1.D. a b
FLOW 42" |0-4lp[0-3"
_________ 5 To5 Toar
54" |0'-5¥4" |0 -4/5"
60" |0'-6/,"| 0-5"
_______ 66" 0-7" O"5'/2"
72" O'-7'/2" 0-6"
78" 0'-8/4" O'-6'/2"
<— DO NOT BEVEL INVERT 84" 10-8%"] 07"
FRONT VIEW 90" [0-9V5" |0'-7Vp"
SIDE VIEW 96" | 0-10" | 0'-8"
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/:1 FILL SLOPE 2:1 FILL SLOPE 1/5:1 FILL SLOPE 2:1
CONCRETE | INCREASE | CONCRETE | INCREASE CONCRETE | INCREASE | CONCRETE | INCREASE
IN ONE | FOR EACH IN ONE | FOR EACH IN ONE [FOR EACH | IN ONE |FOR EACH
0 S S30 T30 DOUBLE | ADDITIONAL| DOUBLE | ADDITIONAL o S S30 T30 DOUBLE | ADDITIONAL | DOUBLE | ADDITIONAL
ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE
CUBIC YARDS|CUBIC YDS.| CUBIC YDS.|CUBIC YDS. CUBIC YDS. [cuBIC YDS.| cusic YDS.|cusIC YDS.
42" [ 6'-0"] 6'-11/g" | 10'-1154" 5.098 1.467 5759 1.449 42" [5-3/7" 6-1%" [10-1%" 5.364 1464 6.021 1.445
48" [6'-10"] 7-10%" | 12'-6l/4" 6.295 1836 7.129 1.814 48" |60 61174 [ 11-7Y4" 6.663 1849 7.494 1827
54" | 7'-8"] 8'-10%a" | 14'-05%" 8.121 2.376 9.218 2.350 54" [6-9/" 71075 [13-0%," 8.737 2.409 9.731 2.382
60" [ &-6"[ 9-9%" [ 15-7" 10.224 3.001 11.640 2.971 60" |7'-6" 8-8/5" [14'-5%," 10.927 3.066 12.339 3.035
66" | 9'-4"[ 10-93%" | 17-1/" 12.663 3.729 14.450 3.693 66" |8-3%" 9-6%" |15-11/5" 13.585 3827 15.354 3.777
72" [10-2 11-8%" [ 18'-8" 15.437 4.552 17.650 4.512 72" 19'-0%5"] 10'-54"[17'-4 3" 16.666 4.738 18.834 4.659
78" [ 1-0"[ 12'-8%" | 20'-2/," 18.558 5482 21.261 5.438 78" |9-9/" 1-3%"[18'-9%," 20.066 5693 22.761 5.647
84" [1-10' 13-8" [ 21-g~ 22.081 6.537 25.351 6.488 84" [10-6/2' 12-25"[20-3Y" | 23.954 6.822 27214 6.770
90" [12-8" 14-7%," [ 23-3%" | 26.445 8.207 30.302 7.934 90" |11-35"] 13-07"|21-8'%" 28.395 8.174 32.232 8.115
96" |13-6"] 15-7" | 24'-10" 30.998 9.654 35.556 0.348 96" [12-012] 13-10%" 23 1%, | 33.328 9.647 37.863 9.582
SPECIFICATION \vDOT
REFERENCE STANDARD ENDWALL FOR MULTIPLE PIPE CULVERTS
ROAD AND BRIDGE STANDARDS
105 42" - 96" CIRCULAR PIPES WITH 30° SKEW REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 10119
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2016 ROAD & BRIDGE STANDARDS

EW-7S FOR CONCRETE PIPE
OR NOTES:
CORRUGATED METAL PIPE | 1, QUANTITIES GIVEN ARE FOR ONE ENDWALL.
FIRE a b 2. PLEASE REFER TO STANDARD EW-2S, SHEET
:D. 101.08 AND 101.09, FOR ALL DIMENSIONS NOT
42" o|_4|/2|| 0"3'/2" GIVEN IN TABLES.
48" 0'-5" | 0'-4" THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
54|| o|_5y4|| 0|_4|/2||
50" [0-6/,"] 0'-5" | 4- ON SHALLOW FILLS, WHERE ENDWALLS ARE 1
- v To-5 OR LESS BELOW SHOULDER LINE, THE TOP OF
66 0'-7 2 THE ENDWALL SHALL BE CONSTRUCTED
72" |0'-7%"] 0'-6" PARALLEL TO THE GRADE OF ROAD.
" i_l/.n 1-gl/,n
73,, °, 8/‘,, oof7/ﬁ 5. ALL CAST IN PLACE CONCRETE TO BE CLASS
84 0'-8%, A3. FOR PRECAST SEE SHEET 101.21.
90" o|_g|/2|| °|_7|/2||
96" 010" | 0=8" | 6. IN NO CASE SHALL TOP OF ENDWALL PROJECT
ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER.
7. THIS STANDARD TO BE USED WITH SKEW
2 #4 DEFORMED CRACK ANGLES FROM 37°30'TO 45°.
CONTROL BARS N 2 44 DEFORMED CRACK 8. COST OF BARS FOR CRACK CONTROL TO BE
T 7 INCLUDED IN PRICE BID PER CUBIC YARD
45 CONCRETE.
9. HEADWALL TO BE BEVELED IN ALL AREAS
EXCEPT WHERE A CONFLICT WITH INVERT AND
WINGWALLS OCCUR.
10. BEVEL EDGE IS REQUIRED ON THE HEADWALL
AT THE INLET END OF THE CULVERT (WHERE
THE FLOW ENTERS THE CULVERT). HEADWALL
AT THE OUTLET END OF THE CULVERT MAY
BE EITHER SQUARE EDGE OR BEVEL EDGE.
1. FOR DETALS OF HEADWALL BEVEL SEE
STANDARD EW-2S, SHEETS 101.08 AND
101.09.
12. ¥4" CHAMFER MAY BE PROVIDED ON ALL
EDGES AT MANUFACTURER'S OPTION.
FRONT VIEW
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1V/a:1 FILL SLOPE 2:1 FILL SLOPE 1/2:1 FILL SLOPE 2:1
CONCRETE | INCREASE | CONCRETE | INCREASE CONCRETE | INCREASE | CONCRETE | INCREASE
IN ONE FOR EACH IN ONE | FOR EACH IN ONE FOR EACH IN ONE FOR EACH
D S S4s Tas DOUBLE ADDITIONAL | DOUBLE | ADDITIONAL D s S4s Tas DOUBLE | ADDITIONAL | DOUBLE | ADDITIONAL
ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE ENDWALL PIPE
CUBIC YARDS |CUBIC YARDS| CUBIC YDS.|cuBIC YDS. CUBIC YDS. | CUBIC YDS.|CUBIC YDS.| CUBIC YDS.
42" |e'-0" | 8'-5%" | 13'-5V," 6.030 1.799 6.819 1.776 42" |5'-35"| 7'-5¥," |12'-5Y4"|  6.331 1.789 7.118 1.767
48" |e'-10"]| 9'-8" | 15'-3%" 7.443 2.252 8.479 2.225 48" |6'-014"] 8'-6Y/5" [14'-27," 7.866 2.262 8.900 2.236
54" | 7'-8" [10'-10Va'| 17'-2V/" 9.621 2.909 10.949 2.878 54" [6'-9"] 9'-7'/4" [15-11%"] 10.223 2.949 11.526 2.917
60" |8'-6" [12'-01/4"| 19'-1/5" 12.124 3.677 13.935 3.640 60" _[7'-6,"] 10'-8" [17'-8%"] 12.944 3.755 14.750 3.717
66" [9'-4" [13'-2%"] 20'-1174" |  15.003 4.562 17.148 4.520 66" | 8'-3V,'[ 11-8¥," | 19'-6" 16.090 4.690 18.236 4.646
72" 10'-2"|14'-4'5"[22'-10%" | 18.287 5.573 20.953 5.524 72" [9'-0>"[12'-9%" | 21-3/4"| 19.690 5.763 22.347 5.712
78" |11-0" [15™-6%"| 24'-9" 21.991 6.715 25.247 6.662 78" [9'-91,"[13'-10Y"'[23'-0%"| 23.757 6.974 27.003 6.917
84" [11'-10" | 16'-87%"| 26'-7%" 26.158 8.008 30.089 7.947 84" [10'-6V2"|14'-10%"|24'-9%4"| 28.347 8.350 32.265 8.284
90" [12'-8"| 17'-11" | 28'-6V/4" 31.209 9.789 35.937 9.779 90" [11-3V5"[15-156"| 26'-7" | 33.600 10.007 38.292 9.983
96" [13-6"|19'-1" | 30'-47%"| 36.640 11.533 42.212 11.523 06" [12'-0Y>"] 17'-0%"|28"-41"| 39.499 1.815 45.031 11.790
\\/DDT SPECIFICATION
om0 a0 eroce staoaos | O VANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS |__Rererence
SHEET 1 OF 1 REVISION DATE 42" 96" CIRCULAR PIPE WITH 45° SKEW 105
101.20 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS



2016 ROAD & BRIDGE STANDARDS

EW-7S PC

SI%NCRETE INSERTS & 3/4 " LAG BOLTS

2 PER SIDE, MAX. SPACING 30"

GROUT WINGS AND \
HEADWALL TO BASE \\

SECTION
AN
. CONCRETE INSERTS
AN & 72" LAG BOLTS
le T =1
[ 1
—— — e— —— l\
| #4 BARS @ 6" C-C
- —_— A EACHWAY, EACH FACE
| o &
o) TSy ————— e T z
A | 1T T1 ] «
FRONT ELEVATION NOTES:
1. CONCRETE TO BE 4000 PSI MINMUM COMPRESSIVE STRENGTH.
2. FOR DETALS OF HEADWALL BEVEL SEE STANDARD EW-2SPC, SHEET 101.10.
FOR CIRCULAR CONCRETE OR CORRUGATED METAL PIPE 3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS).
DIMENSIONS 4. PIPE OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT
ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT
PIPE L-30° L-30° L-45° L-45° q b
1D.| H T S | /1 SLOPE [2:1sLoPE | 141 SLOPE [2:1 SLOPE 5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH
22" | 5-6" | 16'-6" |6'-0" 6'-7%," 8-8" 8-0" 10'-6" T/ ~3/," MANUFACTURER'S TOLERANCES.
48"| 6'-0" | 18'-4" |6'-10"] 7'-6" 9'-97," | 9-2%p" | 12'-0" | 0-5" | 0'-4" 6. IN NO CASE SHALL TOP OF ENDWALL PROTRUDE ABOVE FILL SLOPE, DITCH SLOPE,
54" | 6'-6" [20'-3"[7'-8" -5 [ 10-1" 10'-3" 13'-6" | 0'-574" |0'-41/5" OR SHOULDER.
60" 7|_ou 22'-2"| g8'-g" 9:_3:: 12|_1|/4|| 11|_3|/2|| 14|_10|/4|| O'-6'/4" o'-5"
67|77 240 [o-ar| To-t/p 53/ T2-ao | 15-4" | o-7" A 7. SEA[\:VVIVNAGLWAI(LJ ggCSEYELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
L i L SR LRl N il W W S 8. BEVEL EDGE AS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT
78" [8'-8,"[27'-10"[1r-0"] " 11-10" 15'-7" 14'-6" 19'-0" | 0'-7" -5/p" -
84| 9-3" [20-8" -0 285" | 60" 6 206" | 07" [0/ (WHERE THE FLOW ENTERS THE CULVERT).
0" | 9'-11" | 3r-8" [12'-8"| 13'-7" 171" 16'-72" | 21-11" | 0'-7" |0'-5/" 9. HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE EDGE
96“ 1o|_7|| 33"8" 13"6" 14|_5|/4|| 19!_1" 17"8'/4" 23|_4|| 0|_7|| o|_5y2n OR BEVEL EDGE.
10. ¥, CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.
SPECIFICATION WDCIT
reFerence | PRECAST ENDWALLS FOR MULTIPLE PIPE CULVERTS ROAD AND ERIDGE STANDARDS
105 42" 96" CIRCULAR PIPES WITH 45° SKEW REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.21
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2016 ROAD & BRIDGE STANDARDS

EW-9
L
SPAN
SHAPE TO BE
BEVELED WITH
| MORTAR
DO NOT BEVEL
INVERT
B
FRONT ELEVATION c
SIDE ELEVATION
NOTES:
1. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. CORRUGATED METAL PIPE
, NOMINAL
2. 82 EEsAngEILonlILLSHgLTLEgEER EL"fﬁgVATLhES T".‘gg BF DIMENSIONS OF|  DIMENSIONS FOR ONE SINGLE ENDWALL cuBIC
THE ENDWALL SHALL BE CONSTRUCTED PIPE_ARCH YARDS
PARALLEL TO THE GRADE OF ROAD. CONCRETE a b
3. ALL CAST IN PLACE CONCRETE TO BE CLASS A3. SPAN | RISE A B c F H L FOR ONE
FOR PRECAST SEE SHEET 101.23.
ENDWALL
4. IN NO CASE SHALL TOP OF ENDWALL PROJECT m m TR RTIR X T B TR TE T T AT
ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER. 17 | 13" {0-621 01" 14" 10671 2-2 {4'-3" | 0.258 0-2: | 0-1/a
21" 15" 0|_6|| o'-11" 1-4" 0'-6" 2'-4" 5|_1|| 0.322 o|_2/2|| o|_1/2||
5. HEADWALL TO BE BEVELED IN ALL AREAS 24" 18" 0'-8" | "-1/2"| ¥-7" |0'-8"| 3-0" | 6'-1" 0.626 0'-3" 0'-2"
5¥§gxhxfsﬁgg€&cowum WITH INVERT AND 2 | 20 oo -3 10" (o8| 32 e | 0823 03" 0o
35" 24" o'-11" 1'-6" 2'-2v | 0'-0" 3-7" 8'-6" 1.371 0'-4" On_zyzu
6. BEVEL EDGE IS REQUIRED ON THE HEADWALL aon | 207 | 10" | 1-9" [ 2-6" [o-9"| 4-0" [10-4"| 2072 o5 | o3
AT THE INLET END OF THE CULVERT (WHERE ¥a0 | 3
THE FLOW ENTERS THE CULVERT). HEADWALL S S S E— S— S
AT THE OUTLET END OF THE CULVERT MAY BE 49" | 33" | 70" | 1-9" | 2-6" | 0-9" | 4'-4" |1r-11" | 2.520 0-572" | 0-3V%
EITHER SQUARE EDGE OR BEVEL EDGE. *46" | 36"
7. %" CHAMFER MAY BE PROVIDED ON ALL 57" 38" 1'-0" 2-0" | 2'-9" | 0'-9" 4'-Q" 13'-10" 3.427 0'-6" 0'-4"
EDGES AT MANUFACTURER'S OPTION. *53" | 41"
*3" x 1" AND 5" x 1" CORRUGATION DIMENSIONS.
WDOT SPECIFICATION
ROAD AND BRIDGE. STANDARDS STANDARD ENDWALLS FOR PIPE ARCHES REFERENCE
n n
SHEET 1 OF 1 | REVISION DATE 13" - 38" RISE 105
101.22 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

-

L

AT

| SPAN

[

#4 BARS @ 12" C-C
EACH WAY, EACH FACE

oy |

SHAPE T0 BE A

BEVELED WITH
MORTAR J

I
[FY}
(2]
@ #4 BARS
e 6" C-C
EACH WAY
EACH FACE —
] U '
00

—

FRONT ELEVATION

NOTES:

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

INVERT

- 'A'/
- > >
»
;.»'i»
'O 'v' .

-2n

SECTION A-A

EW-9 PC

DO NOT BEVEL

2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE.
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS). PRECAST ENDWALL DIMENSIONSb
SPAN RISE H L a
4. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES AT - " T O S /G
ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT. 17 13 | el
21" 15" 1-10" | 5'-0" | 0'-2%" | 0'-1/5"
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH YT 18" 24" | 60" | 0-3" | o-2"
MANUFACTURER'S TOLERANCE. o5 207 75 7o o3 [ o2
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER. 35" 24" 2'-10" | 8'-0" ol_f" 0'-2l/5"
" " 3'-3" A" 0'-4V," 0'-3"
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH X 40 3L 10*-0 /2
INVERT OR WINGWALL OCCUR. 42 20
* 46" 36" 3-7" | 12-0" | 0'-5%%" | 0'-3%"
8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT 49" 330
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED. ¥ 53" yeT 7o (3o [ oe | o
9. 7" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION. 57" 38"
% DIMENSIONS FOR 3" x 1" AND 5" x 1" CORRUGATIONS
SPECIFICATION \WVDOT
REFERENCE
PRECAST ENDWALLS FOR PIPE ARCHES ROAD AND ERIDGE STANDARDS
n n
105 13" - 38" RISE REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.23

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

WITH MORTAR

RISE

EW-10
L
M G
SPAN SPAN
FRONT ELEVATION
CORRUGATED METAL PIPE
DIMSS;I;‘?; OF PMENSIONS FOR ONE CUBIC YARDS CONCRETE
PIPE ARCH DOUBLE ENDWALL
ONE INCREASE FOR a b
SPAN RISE M G L DOUBLE | EACH ADDITIONAL
ENDWALL | PIPE ARCH
17" 13" 2-6" | 2-2" | 6-10" | 0.402 0.138 0-2" | 0-T/4"
21" 15" 2-10" | 2-7" | 8-0" | 0.487 0.159 0-2%" | 0-1p"
24" 18" 3T |3 | 9-3" | o0.13 0.277 0-3" | o0-2"
28" 20" 35" | 3-6" | 05" | 1.182 0.348 0-3" | 0-2"
35" 24" 4-0" | 4-3" | 12'-6" | 1.900 0.529 0'-4" [0-25"
42" 29" 10" 1_on 1_nn 1-4l/.n _zZn
T T 4-10t | s-2v | 1520 [ 2.852 0.780 0'-4/2"| 0-3
49" 33"
¥ 26" 36" 5-7" | 6-0" | 17-7" | 3.455 0.924 0'-5%5" | 0*-3l/p"
57" 38"
X 53 yeT 6-6" | e-m" | 204" | 4.664 1.237 0'-6" | 0-4"

%3" X 1" AND 5" X 1" CORRUGATION DIMENSIONS.

SIDE ELEVATION

NOTES:

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

REFER TO STANDARD EW-9, SHEET 101.22, FOR ALL
DIMENSIONS NOT GIVEN IN TABLE.

ON SHALLOW FILLS, WHERE ENDWALLS ARE 1'
OR LESS BELOW SHOULDER LINE, THE TOP OF
THE ENDWALL SHALL BE CONSTRUCTED
PARALLEL TO THE GRADE OF ROAD.

ALL CAST IN PLACE CONCRETE TO BE CLASS A3.
FOR PRECAST SEE SHEET 101.25.

IN NO CASE SHALL TOP OF ENDWALL PROJECT
ABOVE FILL SLOPE, DITCH SLOPE, OR SHOULDER.

HEADWALL TO BE BEVELED IN ALL AREAS
EXCEPT WHERE A CONFLICT WITH INVERT AND
WINGWALLS OCCUR.

BEVEL EDGE IS REQUIRED ON THE HEADWALL
AT _THE INLET END OF THE CULVERT (WHERE
THE FLOW ENTERS THE CULVERT). HEADWALL
AT THE OUTLET END OF THE CULVERT MAY BE
EITHER SQUARE EDGE OR BEVEL EDGE.

¥s" CHAMFER MAY BE PROVIDED ON ALL
EDGES AT MANUFACTURER'S OPTION.

SHAPE TO BE BEVELED

\WDOoT
ROAD AND BRIDGE STANDARDS

STANDARD

SHEET 1 OF 1 REVISION DATE

101.24

ENDWALLS FOR MULTIPLE PIPE ARCHES
13" - 38" RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

#4 BARS
G G e 12" C-C 8" 5»09&
EACH WAY ' .
EACH FACE A
N B[} ~ %TT’-‘EEMS% Eg BEVELED
a ;
3;\
T i o
-
1! -F FLO
e ‘ 4 135
] DO NOT BEVEL
r P INVERT
T L PRI el # Gl
o |. A'.'=A'4'=A'.‘>—#4BARsas"c-c
1L > 1" EACH WAY, EACH FACE
1-on / ‘ gll
S S WELD
A
SECTION A-A
FRONT ELEVATION
NOTES:
1. CONCRETE TO BE 4000 PS| MINIMUM COMPRESSIVE STRENGTH. PRECAST ENDWALL DIMENSIONS
2. IF PIPE IS TO BE SKEWED THE OPENING WILL BE ADJUSTED TO ACCOMMODATE. s i) W c T a0 3 b
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 (REINFORCING BARS). 7e | 13" | 2-e" [ 2-2v] 610" | 2-3" | 0'-2" |01/
29 15" 2'-10"| 2'-7" 8'-0" 2-5n o|_2|/2u 0"1'/2"
4. PIPE ARCH OPENINGS IN PRECAST DRAINAGE UNITS SHALL NOT EXCEED 4 INCHES o e [ 3| 3o | 28" | 0.3+ | 0-2"
AT ANY GIVEN POINT BETWEEN THE PIPE AND THE PRECAST UNIT. e T 2o 555 s oo o5 oz
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH 35" | 24" | 4-0"]| 4-3"[12'-6" | 3'-2" | 0'-4" |0-25"
MANUFACTURER'S TOLERANCE. ¥ a0 | 3
- - 4'-10" 5r-on 15'-2" 37" o|_4|/2|| 0'-3"
6. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, OR SHOULDER. *42 29
46" 36" ' " 1 " [ " (] " ] 1] L "
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 2o [ 33| >7"| &-0"| 177" | 31| 05" |0-3/2
INVERT OR WINGWALL OCCUR.
*53" 41" 6'-6"| 6'-11" | 20'-4" 4'-4" 0'-6" 0'-4"
8. BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET END OF THE CULVERT 577 | 38"
HEADWALL AT OUTLET END MAY BE EITHER SQUARE EDGE OR BEVELED.
9. ¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION. % DIMENSIONS FOR 3" X 1" AND 5" X 1" CORRUGATION

EW-10 PC

SPECIFICATION
REFERENCE

105
302

PRECAST ENDWALLS FOR MULTIPLE PIPE ARCHES

13" - 38" RISE

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

\WVDOoT

REVISION DATE

SHEET

1 OF 1

101.25

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-1

W x 4" x /5" GALVANIZED PLATE

X 4" X Yo
GALVANIZED PLATE

9| VARIABLE

']

.__:vz |

v

w I Y

f o ™ 12" TYPICAL
A
)]

1§

12" TYPICAL o

| VARIABLE

BENDING DIAGRAM

PIN DIA.
3,

PLAN VIEW

FOR CENTER SUPPORT SEE
DETAIL SHEET 2 OF 3

BOTTOM OF STRUCTURE
TO BE ON SAME GRADE

AS PIPE

2
8" L

—)‘»(—

LA

L3

\ 5

NOTES:

1

10.

.

SEE DETAL B
SHEET 2 OF 3

SEE NOTE #5

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
ALL CAST CONCRETE TO BE CLASS A3, FOR
PRECAST USE 4000 PSIMINIMUM. REINFORCING
STEEL TO HAVE A MINIMUM 1/2" COVER.

. FOR TABULATION OF DIMENSIONS AND QUANTITIES
SEE SHEET 3 OF 3.

. ALL PIPE FOR GRATE, STRUCTURAL TUBING, AND
RELATED HARDWARE TO BE GALVANIZED.

. STANDARD EW-11 TO BE INSTALLED SO THE GRATE
CONFIGURATION IS ALWAYS PERPENDICULAR TO
THE EDGE OF THE SHOULDER.

. SLOPE AS SPECIFIED ON TYPICAL SECTION.

WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE
CLOTH !/4" MESH OR GALVANIZED STEEL WIRE,

MINIMUM WIRE DIAMETER 0.03" NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY QUTSIDE

OF STRUCTURE.

. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT
VOVEESE A CONFLICT WITH INVERT OR WINGWALLS

. BEVEL EDGE IS REQUIRED ON THE HEADWALL OF
THE INLET END OF THE CULVERT (WHERE THE
FLOW ENTERS THE CULVERT).

HEADWALL AT THE OUTLET END OF THE CULVERT
MAY BE EITHER SQUARE EDGE OR BEVEL EDGE.

¥," CHAMFER MAY BE PROVIDED ON ALL EDGES AT
MANUFACTURER'S OPTION.

IN NO CASE SHALL THE TOP OF THE ENDWALL
PROJECT ABOVE FILL SLOPE, DITCH SLOPE OR
SHOULDER

T,

GRATE

CENTER SUPPORT
WHERE REQUIRED

—
—_—
P

1-0"

| 2'-0"

SEE DETAL A
SHEET 2 OF 3

6"

¥ L - LENGTH OF POROUS BACKFILL,

JOINT MAY BE KEYED, DOWELED,
OR EPOXY GROUTED

NOT FOR LENGTHS LESS THAN 12'-0"

SECTION A-A B

DO NOT BEVEL
ONE WEEP HOLE TO BE PROVIDED AT END INVERT
OF POROUS BACKFILL (EACH SIDE)

HARDWARE CLOTH
SEE NOTE #6

BARS B SIZE #5
e 8" C-C

ALL OTHER
REINFORCING BARS
ARE SIZE #4

QR -

POROUS BACKFILL @

100 LBS./CU. FT. #78

OR #8 AGGREGATE

OR _CRUSHED GLASS
MEETING #78 OR #8
GRADATION REQUIREMENTS

GRATE REMOVED
SECTION B-B

ROAD AND BRIDGE STANDARDS

WVDOoT

SHEET

1 0F 3 REVISION DATE

101.26

PIPE ENDWALL WITH LOAD-CARRYING GRATE

12" - 60" CIRCULAR PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
233
302

2016 ROAD & BRIDGE STANDARDS




20

16 ROAD & BRIDGE STANDARDS

5" x 6¥," HEX HEAD |—)>A

BOLT WITH FLAT WASHERS
AND SELF LOCKING NUTS

I /\| . —%" STEEL PLATE
WELD

[ 12" CLEAR

% STRUCTURAL TUBING TO BE EXTENDED TO WITHIN

2" OF OUTSIDE FACE OF SIDEWALL

ARIABLE

B

¥s" DIAMETER HOLES

EW-1

L~

1 inl| V"

44" 0.D.
PIPE ——

EACH
"\ / Va" SIDE
0 Pa Va

)|
u D,

V.
]

0.D. PIPE

2_|||

SHEAR C

L

x 4" STUD
ONNECTORS

CENTER SUPPORT
(ELEVATION)

~_ W x 4" x Yp"

~—

GRATE

)

DETAL B

GALVANIZED PLATE

HOOK BOLTS %" x 6" x (1/2" RIGHT ANGLE

BEND) WITH FLAT WASHER & SELF LOCKING NUT.

%" HOLES TO BE PROVIDED IN PLATE,

CENTERED BETWEEN PIPES AND SIDE WALLS 7

4"

&%

2"

PIPE END CAP (¥s" FLAT PLATE) 6"
WELDED TO UPPER END OF PIPE DETAL A

%% NOTCHES FOR PIPE TO BE FORMED IN CONCRETE
SO THAT PIPE WILL FIT SNUG BUT CAN BE REMOVED.

3" STEEL PLATE

0.D. PIPE

* 8" x 4" x g
STRUCTURAL
J_L J_L TUBING
g
=
SECTION A-A
2
BOLTS WITH

- 54" x 6¥;" HEX HEAD
LAT WASHERS
AND SELF LOCKING NUTS

*‘8" X 4:: X |/4||

STRUCTURAL
TUBING

8" OR 12"

CENTER SUPPORT

SPECIFICATION
REFERENCE

105
233
302

12" - 60" CIRCULAR PIPES

VIRGINIA DEPARTMENT OF TRANSPORTATION

PIPE ENDWALL WITH LOAD-CARRYING GRATE

\WVDOoT

ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 2 OF 3

101.27

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-11
4 :1SLOPE
PIPE
SIZE H L 1Y [T [Pre op.[NO-PIPEST Ls Ly Ls
PIPE GRATE REQUIRED
12.. 1|_1°|| 7|_4|| 2|_0|| 8" 3y2u 1 al_s%u
TYPE |- 33" O.D. 15" or 18" | 2-4' | 9-6" | 2-0"| 8" 3" 1 10-_952--
TYPE Il- 4" 0.D. 21" or 24" -1 | i-g" | 3-0"] 8" 4" 2 13'-0/4"
VAT NO CENTER SUPPORT REQUIRED
TYPE = 45" 0.D. 27" or 30"|_3-5%" |13-10" | 30" 8" e 2 53" Q
LENGTH OF GRATE TO BE DETERMINED 33" or 36" 4'-0" | 16-0" | 4-0"] 8" 4" 3 17-6%
BY L, x NUMBER OF PIPES REQUIRED 42" 4-6'%" | 18-2" | 4-0"] 12 4" 3 19'-8%,"
48" 5|_1|| 20I_4II 5|_0|| 12" 4y2" 3 22|_2%u 1°|_5|/‘|| 11"10'/2" 10"4'/4"
54" 5|_7I/2u 22'-6" 6'-0" 12" 4V2" 4 24|_5|/2u 12"8V5" 11|_1o|/2|| 12I_7|/5"
60" 6-2" |24'-8" | 6-0"| 12" 4" 4 26'-8l/5" 14'-1" 11-10/5" 14*-10"
DIMENSIONS FOR BEVEL
ON HEADWALL 6 :1SLOPE
PIPE PIPE
a b H L wilT NO. PIPES
1.D. SIZE PIPE 0.D. NLrIRES L L L, L
12" 0'-1/y" o'-1 12 -0 | m-o | 2-0"| 8" 3" 1 129"
15" or 18" 0'-2" 0'-1/," 15" or 18" 2'-4%5" | 14-3" [ 2-0"] 8" 4" 1 15'-5V/" NO CENTER SUPPORT REQUIRED
21" or 24" O"ZI/Z" 0|_2u 21" or 24.. 2|_11|| 17"6" 3|_ou 8" 4|/2|| 2 18"9"
27" or 30" °|_3|/4|| ol_zyzu 27" or 30" 3|_5V2u 20'-9" | 3'-0" 8" 4|/2|| 2 22'-0" 4!_8I/;ll 17|_4I/2|| 4I_7VZ"
33" or 36" 0'-3%," 0-3" 33 or 36"| 4-0" |24-0"|4-0"| 8" A 3 25'-3%" 7'-11%" 17'-4)/" 71
42" 0:_4V2u o|_3yzu 42" 4'-6" 27'-3" | 40" " 4|/2|| 3 28'-11" 11-_7I 4:: 17._4|/2" 11"6V2"
48" 0'-5" 0'-4" 48" 5'-1" 30'-6" | 5'-0" 12" 4|/2|| 3 32000 14!_10%" 17!_4I/2u 14I_10Vl"
54" 0"5%" o|_4|/2|| 54" 5|_7yzu 33'-9" | 6'-0" 12" 4I/2u 4 35'-6" 18"2'/4" 17I_4’I/2" 18"1'/2"
60" 0"6'/4" 0'-5" 60" 6'-2" 37-0" | 6'-0" " 4|/2|| 4 38"9V2" 19!-5y2u 19:_4}?: 19:_4}?:
APPROXIMATE QUANTITIES
3 :1SLOPE a 3 1 41 6 :1
o CONCRETE CONCRETE CONCRETE
PIPE_GRATE & RPIPE  |cusic varps | tbs. | BPE [ cuic yarps| bs. [ RIPE | cusic varos [ IPs:
PIPE H L W T SPE N PIPES 35 SIZE REINF.| SIZE REINF.| SIZE REINF.
SIZE . L a CONC.T CM. | sTEEl CONC.T CM. |sTeel CONC.T CM. | sTEEL
0.D. REQUIRED W PIPE_| PIPE PIPE_| PIPE PIPE_| PIPE
12" 1-10" 5-6" | 2'-0"| 8" 3" 1 6-9%" | 12" 95 .97 240 12" 117 | 118 308 12" 1.64 | 166 | 443
15" or 18" | 2-4n | 7-1," | 2-0"] 8" 3" 1 8-6/ |5 15" or 18"] 127 | 120 | 328 [15" or18"] 159 | 161 425 | 15" or18"] 228 | 2.31 | 618
21" or 24"  2-1 g-g" | 3-0"] 8" 3" 2 10'-2%y" % 21" or 24" 2.30 | 2.35 | 483 |21" or 24"| 2.44 | 2.49 | 628 |21 or 24| 355 | 359 | o917
27" or 30"| 3-5l%v  [10-4%0| 3-0"] 8" 3" 2 -1y |® 27" or 30"| 2,38 | 2.44 | 608 [27" or 30| 3.01 | 301 | 788 [27" or 30 4.35 | 4.41 | us7
33" or 36"| 4'-0" 12-0" | 4'-0"| 8" 4" 3 13-7%" | 33"or 36" 328 | 3.38 | 809 [33" or 36"] 4.20 | 429 | 1059 [33" or 36 6.01 | 6.09 | 1556
42" 4-plpn  [13-7V0 | 4'-0" ] 12" 4" 3 15'-4/," E 42" 6.27 | 6.46 | 1050 42" 8.05 | 822 | 1368 42" 159 | 1.76 | 1997
48" 5'-1" 15'-3" | 5'-0"| 12" 4" 3 17'-0" _|O 48" 8.07 | 8.29 | 1327 48" 10.29 | 10.50 | 1647 48" 1%4.84 | 15.04 | 2514
54" 5-7Y," _[16*-10/2"] 6-0"| 12" 4" 4 189" 19 54" 11002 [10.29 | 1612 54" 12.80 | 13.06 | 2105 54" | 18.47 | 1873 | 3004
60" 6-2" | 18-6 | 6-0"] 12" 4" 4 20'-6" 60" 1. | nso | 1826 60" 14.36 | 14.68 | 2391 60" 20.82 | 2114 | 3517
WDDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PIPE ENDWALL WITH LOAD-CARRYING GRATE REFERENCE
n n
SHEET 3 OF 3 | REVISION DATE 12" - 60" CIRCULAR PIPES 3
101.28 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-11A

8/z" C-C TYP.

-

BARS D BARS B SEE DETAL C
1_ A R DIMENSIONS FOR BEVEL

ON HEADWALL a b
PIPE_SIZE

6.
VA
i

A \ — 1 | A 12" o|_1|/4|| o'-1"
* = = _4\ 15" 0'-1%," [0'-1/4"
? ? | 18" o'-2" o|_1|/2||
| & | 21" OR 24" __|0'-2Y;"| 0-2"
[ |
o e e e g e e it ] e T OR NG 14 BrLET
"—a_ 8 a4 LB./FT.OR NO. 14 BILLET STEEL
’\_ _V BAR @ 7.65 LB./FT. (ASTM A615
BARS D BARS B VGRADE 60)
NO HOLES ARE TO
PLAN VIEW BE PROVIDED_IN \
(GRATE REMOVED) L 2" x 2" x %" WELD &
WHEN SOLID BARS
ARE USED.
BARS C o ¢ ‘ \‘/‘%L 2" x 2" x %"
\ " - ~
7 2/ °¢ Typ, WELD N\ 25" x 25" x V4"
A 4 3“
SEE DETAL A —— 1 1 L0p |% Yy x 4" STUD SHEAR
\§l L 2 x 2" x Vi CONNECTOR @ 12" ¢-¢
oy
— —— =
A’ N\ © DETAL C
A J ' \/ L « |<—>|3"5'/2"
SEE DETAL B . BARS B ~—L
N —)‘—6—(— Eeema
¥
&
NOTES: SECTION A-A
1. IN NO CASE SHALL TOP OF ENDWALL PROJECT ABOVE FILL SLOPE, 8. BEVEL EDGE IS REQUIRED ON HEADWALL AT THE ) N N S -
DITCH, SLOPE, OR SHOULDER. INLET END OF THE CULVERT (WHERE THE FLOW o
ENTERS THE CULVERT. HEADWALL AT THE OUTLET 4
2. CLASS A3 CONCRETE TO BE USED IF CAST IN PLACE, 4000 PSIIF —)l—‘(— |<-|?‘
PRECAST. (E)I;DBEF\TIE[HEDggLVERT MAY BE SQUARE EDGE BY," C-C TYP.
3. REINFORCING STEEL TO HAVE A MINIMUM 1/," CONCRETE COVER.
FOR SCHEDULE OF REINFORCING STEEL, DIMENSIONS, AND QUANTITIES S o R 1 e T S O O, G RE R SEE GRATE SECTION DETAL
SEE SHEET 2 OF 2. QUANTITIES CHART ON SHEET 2 OF 2.
4. THIS ITEM MAY BE PRECAST OR CAST IN PLACE. B
SHAPE TO BE P
5. BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE AS DRAINAGE BEVELED WITH ~e | b
DITCH. MORTAR I
6. ¥4" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S
OPTION.
DO NOT
7. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT BEVEL
WHERE A CONFLICT WITH INVERT OR WINGWALLS OCCUR. INVERT
DETAIL A DETAL B
SPECIFICATION \WDOT
REFERENCE -
PIPE ENDWALL WITH LOAD-CARRYING GRATE ROAD AND ERIDGE STANDARDS
%3 12" - 24" CIRCULAR PIPES REVISION DATE | SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.29

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EW-11A
DIMENSIONS APPROXIMATE QUANTITIES
PIPE SIZE A B c a b NO. CONCRETE
PIPE OF CUBIC YARDS RLE?S? LTEONGJEH
12" 11:_4:: 2! 10|_7|/2|| 0"1'/4" o|_1|| S|ZE GRATE . CUT FROM
SeanONS CONC. CM. STEEL [“4\RATE
15" 14-8" 21-5v 14-0" | 0% | o1/ PIPE PIPE
18" 17'-2v 2'-8" 16'-6" o'-2" o|_1|/z|| 12" 3 1127 1.139 19 0
" 1/on
21.. OR 24.. 22._2" 3|_2|| 21I_6yzll 0|_2I/z|| 0|_2|| 15 4 1-532 1547 161 2/5
18" 5 1.856 | 1.877 201 1-2/p"
21" OR 24" 6 2.567 | 2.600 276 * 0
* GRATES WILL BE 35{g" SHORT.
SCHEDULE OF REINFORCING STEEL BENDING DIAGRAM
PIPE SIZE X
BARS A BARS B BARS C BARS D
PIPE 12% 10110
SizE SIZE | NO.| SPA. | LENGTH |SIZE| NO. [SPA. LENGTH SIZE| NO. |SPA.| LENGTH |SIZE| NO. |SPA.| LENGTH |<L>|
12" 44| 5| a | 16" |#4] 17| 8 VARIES 4| 2| -] 4-8 |ua| 4 |sg VARIES 15" 14-3"
3'-8" TO_5'-10" 8" 14'-2" 10 11'-0" " - | ,15
" " _10m " VARIES - _gn R VARIES " '-9"
15 #4| 5| 8" | 14-10" | 44| 22| 8|5 g/ 75 R0 #4| 2 4-8" | #4| 4 | 8" |7 _gv" 70 14r-an — SARS A
" " _an " VARIES _ gt . VARIES 21" OR 24" -9
18 #4) 5 | g [17-4" [#4| 26| 8|5 gu' 50 T gu| #4]| 2 4'-8 #4| 6 | 8 | 4" T0 1610
" " " 4 N VARIES _ g R VAREES PIPE SIZE Y
21" OR 24" | #4| 5 | 8" | 22'-4" | #4| 33| 8 3-g" 10 8-0"| ¥4 2 4'-8 #4| 8| 8" |oign TO 29-10" - VARES
12 1-7" 10 6" .
R VARIES
15 1I_11II TO 6||
18" VARIES 2'-8"
2'-2" 10 6"
21" OR 24" 2._\éﬁR+Eos 6 BARS B
APPROXIMATE WEIGHT 2'-8"
OF GRATE -
TYPE LBS. ‘ \ ?
2" DIA. BAR 158.55 BARS C
NO. 14 BILLET
STEEL BAR 123.64
\\/DDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS PIPE ENDWALL WITH LOAD-CARRYING GRATE REFERENCE
" n
SHEET 2 OF 2 | REVISION DATE 12" - 24" CIRCULAR PIPES ;%‘r;
101.30 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

,—#5 BARS @ 6" EACH WAY - EW-11 APC
. #5 BARS @ 6" C-C
h aues s of "_.-‘" b s s ol d ] ‘_'.‘T . . — —_—
A | ib A - x
I )
_T_ I " " ‘1 I 1 U)
| [} 4" 4 - 4
= . :L * o 1 4
L o .
j: g X
I T ¥a" x 8" LAG | . /
BOLTS INTO 6", 2'-0 PRECAST
e 20 _0 A A8 02 = CONCRETE ) FOOTING
o INSERTS 2" 1. 6"
‘—’I ’| DIMENSIONS
" L . PIPE SIZE [ H S
=~ PRECAST WINGS ( _ﬁ 12" 1-7"]1-7%,"
15" -1 1I_11:V4II
PLAN m onloroy.n
#5 BARS @ 6" C-C— - 18 ,,2'2 2 Z,V‘
21" OR 24"|2'-8"[2'-8%,"
CAST IN PLACE OR SEE DETAL A
ey
A ST N : S
- ) L  J
:%‘\ —~ PRECAST WINGS 2 HORTAR
| — 7 I Ty, I ‘) / ' o N
. — T T ¥," x 8" LAG BOLTS
2o a & o a2 ‘__a _a .4 SEE DETAL B WITH WASHERS a
‘]\JOINT MAY BE KEYED, DOWELED OR EPOXY GROUTED END WALL DETALL
#3 BARS e 12" C-C —
#3 BARS @ 6" C-C #5 e 8" C-C DETAIL A
" o]z 1 N
SECTION A-A #5 @ 6" C-C o
g
= a
L 22" x 22" x Vy" - " EC-
[~#5 @6 CC K‘SEE(T) 2
h.‘a _ T — T — R
. © “’I [ ST .nin. . i b O]
I % o |
s 4 L
. - == DETAL B
. . ‘ R T .o ] FOOTING DETAIL
F R “ LT e T, . e, . HEADWALL TO BE BEVELED IN ALL AREAS
oLt e RPN I B 1. CONCRETE TO BE 4000 PSIMINMUM COMPRESSIVE EXCEPT WHERE A CONFLICT WITH INVERT
STRENGTH. IF PIPE IS TO BE SKEWED, THE OPENING OR WINGWALLS OCCUR.
L N WILL BE ADJUSTED TO ACCOMODATE. 7. BEVEL EDGE IS REQUIRED ON THE
m REINFORCING STEEL IN ACCORDANCE WITH ASTM A615 HEADWALL AT THE INLET END OF THE
(REINFORCING BARS). CULVERT (WHERE THE FLOW ENTERS
WING WALL DETAL 2. PIPE. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL THE CULVERT).
DIMENSIONS DIMENSIONS MAY VARY WITH MANUFACTURER. . HEADWALL AT THE OUTLET END OF THE
SPE SITE T ¥ 5 5 5 3. BOTTOM OF STRUCTURE TO BE ON THE SAME GRADE CULVERT MAY BE EITHER SQUARE EDGE
> —— - T ot o AS DRANAGE DITCH. OR BEVEL EDGE.
12,, L0 — L/ 101/ C T 4.FOR DETALS OF GRATE AND NUMBER OF GRATES . PIPE OPENINGS IN PRECAST DRAINAGE
I 5 e o AR TS SIAL AT B O A
" 16'-10" _4qn I_LQN 0'-2" _ 2||
5. ¥" CHAMFER MAY BE PROVIDED ON ALL EDGES AT
m m e T D=y AT vy AT BT / AND THE PRECAST UNIT.
21" OR 24" | 2110 | 210" | 21-6%5" [0'-2)2"] 0'-2 MANUFACTURER'S OPTION.
SPECIFICATION WDCIT
rererence. IPRECAST PIPE ENDWALL WITH LOAD-CARRYING GRATE
ROAD AND BRIDGE STANDARDS
;%‘r:’, 12" - 24" CIRCULAR PIPES REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 101.31
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2016 ROAD & BRIDGE STANDARDS

EwW-12

BEVEL SLOT DETAIL
(PERMITTED FOR EASY
FORM REMOVAL)

EXPANDED STEEL
MESH (FLATTENED)

N
N

A
1 | .

.
= :4/ 1 |

e 1-io-- | 20"
= =4 ‘ |

T ] e ISOMETRIC
- -
L st B ALUMUNUM OR STEEL
PLAN 08 INGH N, RIVIETS OR BOLTS

PIPE COUPLER TO BE CAST INTO ENDWALL.
COUPLER MUST BE FLUSH WITH OUTER SURFACE OF
EW-12 AND PROVIDE A POSITIVE CONNECTION FOR
THE OUTLET PIPE (4" OR 6").

COMPATIBLE WITH POST
MATERIAL

ALUMINUM PLATE

U-TYPE ROLLED
RALL STEEL POST T
AT 1.33 LBS./FT. OR I
ALUMINUM ALLOY
6063-T6 @ .78

LBS./FT.
4% MIN. GRADES .
6'" 5*--
I r-o" UNDERDRAIN OUTLET
5 | MARKER DETAIL
SECTION A-A NOTES:
. TYPICAL ENDWALL TO BE PLACED AT THE ENDS OF ALL UNDERDRAIN OUTLETS, BARRING LOCATIONS
WHERE UNDERDRAIN IS TIED INTO OTHER DRAINAGE STRUCTURES. ENDWALL TO BE INSTALLED
PERPENDICULAR TO ROADWAY AND FLUSH WITH THE SLOPE.
. OUTLET PIPES SHALL BE RIGID NONPERFORATED, SMOOTH-BORE PIPE, MEETING THE REQUIREMENTS
DIMENSIONS CLASS A3 OF 70 PSITESTED ACCORDING TO ASTM 2412.
PIPE 1.D. SLOPE CONCRETE
L H CUBIC YARDS . EXPANDED STEEL MESH (FLATTENED) SHALL HAVE OPENINGS OF APPROX.!/," X 1" AND WEIGH APPROX.
7 7 75/, 27 R 0.82 LBS.PER SQ.FT. MESH SHALL BE GALVANIZED IN ACCORDANCE WITH ‘ASTM A-123. THE MESH
: 2 4 : SHALL EXTEND A MINIMUM OF 1" ABOVE THE 0.D. OF THE PIPE, AND IS A BARRIER FOR RODENTS, ETC.
4 301 3-5/," 11" 0.25 THE SLOT FOR THE STEEL MESH IS TO BE CONSTRUCTED SO THAT THE MESH CAN BE REMOVED FOR
2 21 25" 1/, 0.30 CLEANQUT PURPOSES.
6" 2:1 210" | 1-5/a" 0.20 . THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
6" 341 45, 1-41/," 0.30
5" 21 53" -39, 0.38 5. STEEL POSTS AND PLATES TO BE PAINTED OR GALVANIZED IN ACCORDANCE WITH THE ROAD AND
BRIDGE SPECIFICATIONS. IF PAINTED THE FINAL COAT SHALL BE NO. 13 ALUMINUM PAINT OR
NO. 11 WHITE PAINT.
. MARKER TO BE PLACED AT ALL EW-12 UNDERDRAIN INSTALLATIONS.
. MARKER WILL BE PAID FOR IN ACCORDANCE WITH SECTION 501 OF THE ROAD AND BRIDGE
SPECIFICATIONS.
\VDCIT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SEE%E‘?%TCI?N
ROAD AND BRIDGE STANDARDS STANDARD ENDWALL FOR PIPE UNDERDRAIN —
SHEET 1 OF 1 REVISION DATE 233
101.32 01715 VIRGINIA DEPARTMENT OF TRANSPORTATION Zg%f

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

END-SECTION 12"

HUB END ON OUTLET END-SECTIONS
SPIGOT END ON INLET END-SECTION

‘\’____/

i - .

Lo

60" PIPE

CONCRETE TO BE
4000 PSI MINIMUM

ALTERNATE END-SECTION 12"

HUB END ON OQUTLET END-SECTIONS
SPIGOT END ON INLET END-SECTION

60" PIPE|___FS!
X
A CONCRETE TO BE
4000 PSI MINIMUM

~
PLAN —
C ! B
c B
APPR
r A 3: OX.
37 Ro 1S,
A5 or STl L o LORE
FABRIC 3 STEEL FABRIC REINFORCEMENT.
4 RENEORCEEINT.—_r - — - - - °"-"=--
<<
<
— : 5 -
D
AT E PAY LINE END VIEW
SECTION X-X END VIEW SECTION X-X
END SECTION DIMENSIONS END SECTION DIMENSIONS
PIPE_DIAMETER A B C D E PIPE_DIAMETER A B C D E
" yo 70" o T 70" > o7 o yio >o" yp=T T o7
15" 6" 21-3" 1-g" 4'-0" 2'-6" 15" 6" 213" 3-10" 6'-1" 2:-6"
o > >3 9" 0" o = 5 3T LD AT o7
oM 9|/4|| 2'-11" 21-1" 5'-0" 3'-6" 21" g 214" 3-2 6'-1" 3-6"
24" 9i/5" 37n 216" 61" 4-0" 24" 0" 37n 28" 5-3 20"
27" 1074|| 4'-0" 201 6'-1" 4'-" 27" 10'/2" 4'-0" 2!_1I/zu 6|_1| 2|| 4'-6"
30" 7-0" 24'-6" 1-7%5" 6'- 174" 50" 30" T-0" -6 T-774" 6'-17," 50"
33" T-1/p" 4'-10'/5" 21-31/," 7'17," 5-6" 33" 1" 4'-10/," -3/, 8'-17," 5-6"
36" -3 5-3"_| 2'-10%" |_8-174" 6'-0" 36" T-3" 5-3" | 2-10% | 8-1%" | 6-0"
42" 1-g" 5'-3" 21" 8'-2" 6'-6" 42" 1'-g" 51-30 2'-1" 8'-2" 6'-6"
48" 2-0" 6'-0" 22" _|_8-2" 70" 48" 2'-0" 6'-0" 22" 82" 7'-0"
54“ 2'-3n 5!_5" 2|_9|/4|| 8"2'/4" 7|_6|| 54|| 2|_3u 5|_5|| 2!_11" 8"4“ 7'-6"
60" 211 50" 3-3"_|_8-3" 80" 50" 2-6" 50" 3-3" 83" 8-0"
__ LENGTH OF PPE oAY LN —
SHOULDER - ¢ B
NOTES:
PIPE LENGTHS SHOWN ON PLANS ARE
BASED ON END-SECTION DESIGN SHOWN
— — ON THE LEFT. IF THE CONTRACTOR ELECTS
' NS & A A T TO USE THE ALTERNATE DESIGN SHOWN ON
/ THE RIGHT, LENGTHS WILL BE REDUCED BY
2 LCULVERT THE DIFFERENCE IN DIMENSION "D".
SLOPE DETAIL
SPECIFICATION \WDOT
REFERENCE
FLARED END SECTION ROAD AND BRIDGE STANDARDS
302 12" - 60" CONCRETE PIPE CULVERTS REVISION DATE | SHEET 1 OF 1
VIRGINIA DEPARTMENT OF TRANSPORTATION 102.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

ES-1A

END ON OUTLET END-SECTIONS

HUB
SPIGOT END ON INLET END-SECTION
X Y ——

CONCRETE TO BE
4000 PSI MINIMUM

| END SECTION DIMENSIONS
| SPAN X RISE A B C L E
I 23" X 14" 6" 2'-3" 310" 6 -1" 2'-8"
30" X_19" 9" 21" 3-2" 61" 36"
| 38" X 24" 10" 3-8" 2'-6" 6'-2" 40"
[ 42" X _27" 12" 4-6" T-8" 6'-2" 5'-0"
45" X_29" 13" 4 33" 8-2" 5'-6"
53" X_34" 15" 53" 21" 8-2" 6'-0"
PLAN
c
Egm%R RSEITNEFE(%RCEMENT b
i appemnliapy, enlieppmliet, enliepymtiat, enbepliet, eliappm—tapy
L E
PAY_LINE
SECTION X-X END VIEW
< LENCTH PAY_LINE
c l B
WDER\ ‘
o _,/CLLV_EE/_l_ _________\
SLOPE DETAL
\WDOT _ SPECIFICATION
ROAD AND BRIDGE STANDARDS FLARED END-SECTION R
SHEET 1 OF 1 | REVISION DATE 23" x 14" TO 53" x 34" ELLIPTICAL CONCRETE PIPE CULVERTS 302
102.02 VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

PAY LINE— |
DIAMETER
o | CONNECTOR
: SECTION
|
51— THREADED,
|
B
|
]
|
]
w
|
]
|
SKIRT SECTION
|
]
|
' \
20°
| T APPROX.
[
w
|
PLAN
]
]
|
]
—

ES-2

PAY LINE
__LENGTH OF PIPE c E

=

DIAMETER

APPROX. 2V/5:1
SLOPE

TYPICAL CROSS-SECTION

PIPE SHEET THICKNESS DIMENSIONS

DIAMETER A B H £ " ¢

STEEL ALUMINUM 1" TOL.| MAX. 1" TOL. | 15" TOL. | 2" TOL.

12" .064" 060" 6" 5" &" 21" 24" 24"
15" 064" 060" 7" 8" 6" 26" 30" 24"
18" .064" .060" 8" 10" 6" 31" 36" 24"
21" 064" 060" 10" 12" 6" 36" 42" 24"
24" 064" .060" 10" 13" 6" 41" 48" 24"

27"730" 064" 075" 12" 16" 8" 51" 60" 24"
36" 064" .075" 14" 19" g" 60" 72" 36"
42" .064" 105" 16" 20" 1" 69" 84" 36"
48" 064" 105" 18" 27" 10" 78" 90" 24"
54" | .064"/.079" 105" 18" 30" 12" B4" 102" | 36"
60" .064"/.079" .105"/.135" 18" 33" 12" 87" 114" 36"

NOTES:

1

TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. 3" GALVANIZED BOLTS TO BE
FURNISHED. LENGTH OF TOE PLATE IS W + 10" FOR 12" TO 30" DIAMETER PIPE AND W + 22"
FOR 36" TO 60" DIAMETER PIPE.

. SKIRT SECTION 12" TO 30" DIAMETER PIPE TO BE MADE IN ONE PIECE.

3. SKIRT SECTION FOR 36" TO 54" DIAMETER PIPE MAY BE MADE FROM TWO SHEETS JOINED BY

RIVETING OR BOLTING ON CENTER LINE, 60" MAY BE CONSTRUCTED IN 3 PIECES.

T 4. CONNECTOR SECTION, CORNER PLATE AND TOE PLATE TO BE SAME SHEET THICKNESS AS SKIRT.
& 5. END-SECTION AND FITTINGS ARE TO BE STEEL FOR USE WITH STEEL PIPE.
<4 TOE
PLATE 6. END-SECTION AND FITTINGS ARE TO BE ALUMINUM ALLOY FOR USE WITH ALUMINUM ALLOY PIPE.
" j 7. EITHER THE STEEL OR ALLUMINUM END-SECTION DETAILED MAY BE USED FOR PLASTIC PIPE SIZES
HOLES ON 12" CENTER-MAX. SHOWN IN ST'D. PC-10R AN APPROVED PLASTIC END-SECTION MAY BE USED.
TS S S TN U B A O wo e e
ELEVATION ' )
SPECIFICATION \WDOT
REFERENCE
FLARED END SECTION ROAD AND BRIDGE STANDARDS
302 12" - 60" CORRUGATED PIPE CULVERTS REVISION DATE | SHEET 1 OF 1
VIRGINIA DEPARTMENT OF TRANSPORTATION 02.03

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

ES-3

THREADED
ROD

LENGTH
OF PIPE

THIS PORTION TO BE BID AS
E

"END SECTION"

|l
I |
PAY LINEj E | f‘!

ALTERNATE CONNECTION

SIDE LUG

CONNECTOR_SECTION
FOR ALL SIZES

RISE

LENGTH
OF PIPE
STANDARD COUPLING BAND

m

APPROX. 2!/5:1 SLOP|

TYPICAL CROSS

- SECTION EE’ETE\‘ IJ
NOTES

TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP.

3%" GALVANIZED BOLTS TO BE FURNISHED, LENGTH OF TOE PLATE IS W + 10" WITH
RISE OF 13" TO 29" INCLUDED AND W + 18" MIN. WITH RISE OF 33" TO 47" INCLUDED.

SKIRT SECTION WITH RISE OF 13" TO 24" INCLUDED TO BE MADE IN ONE PIECE.

SKIRT SECTION WITH RISE OF 29" TO 38" INCLUDED MAY BE MADE FROM TWO SHEETS
JOINED BY RIVETING OR BOLTING ON CENTER LINE.

SKIRT SECTION WITH RISE OF 43" TO 47" INCLUDED MAY BE MADE FROM THREE SHEETS
JOINED BY RIVETING OR BOLTING AT EQUAL DISTANCES FROM CENTER LINE.

CONNECTOR SECTION, CORNER PLATE AND TOE PLATE TO BE SAME SHEET THICKNESS AS
SKIRT AND SAME TYPE OF MATERIAL AS CULVERT.

WHERE FLARED END - SECTIONS ARE TO BE USED WITH ASPHALT COATED AND PAVED
METAL PIPE, END SECTIONS DO NOT NEED TO BE COATED OR PAVED.

8.*INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED

WITHIN FILL HEIGHT LIMITATIONS.

PIPE-ARCH DIMENSIONS

3" x 1" and 5" x 1" 2% x Yo" DIMENSIONS
CORRUGATIONS CORRUGATIONS A B | H E W
S THOKNESS " e |2
SPAN [ RISE | THICK- | spaAN | RISE ToL.|MAX.| TOL. | TOL.|TOL.
NESS STEEL | ALUM.

17" 13" | .064" .060 4" | 9" 6" | 19" | 30"
21" 15" | .064" .060 54" | 10" | e | 23" | 36"

4 B _* __________ | | = 24" | 18" [ .064" [ .060 [6/," |1 6" | 28" | 42"
< - - - - - | - : 28" 20" .064" .060 7" 14" 8" 31'/2" 48"
oA 35" | 24v | .064" | 075 |8¥| 16" | &' |38/."] 60"
II(L)ETE/ 40" | 31" .079" 42" 29" .064" 105 10}’4" 17'/2" 7%" 47" 75"
46" | 36" .079" 49" 33" .109" 105 12'/4" 20" 9'/8" 54" 85"
HOLES ON 12" CENTERS - MAX. * 53" | 41" .079" s7" 38" .109" .105 14" | 22" 10%" 63" 96"
60" | 46" .079" 64" 43" 109" .105 15}’4" 23" 10%" 70" 12"
ELEVAT|ON 66" 51" 079" 71" 47" 138" 135 17'/4" 24" 12'/5" 77" | 128"
\YDOT FLARED END-SECTION RePERENCE
ROAD AND BRIDGE STANDARDS
SHEET 1 OF 1 REVISION DATE 13" - 47" RISE METAL PIPE ARCHES 302
102.04 VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS
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THIS PAGE INTENTIONALLY LEFT BLANK

SPECIFICATION
REFERENCE

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

102.05

2016 ROAD & BRIDGE STANDARDS
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DROP

INLETS }"
: f]
= [l
A EM'M!Q B =1 — |
TOPS
MANHOLES ‘ V
M N [
N P m— |
‘ = -
) )
RISERS } I
/
/
‘ |AY u/‘ \
4] A Q \\ / L i
i — ) Y A r
I - I I 1
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— i~y o K
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R [ ! | [l
| 1 1 ]
L b A U l<c——— FOR CORRUGATED METAL
== e I S
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\NWvDOT SPECIFICATION

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

103.01

REVISION DATE

PRECAST UNIT ASSEMBLY DIAGRAM

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

LEGEND

A-FLAT SLAB TOP WITH FRAME AND GRATE (T-DI-T)

PAGE

103.03

103.04

B- DROP INLET TOP UNIT (T-DI-2)

C- THROAT FACE BLOCK (T-DI-3,4)
D- CURB DROP INLET THROAT SECTION (T-DI-3,4)

103.05, 103.06
103.05, 103.06

E - SPACER UNIT (T-MH-2)

103.09

F - FLAT SLAB TOP WITH HOLE (T-MH-2)

103.09

G- DROP INLET TOP UNIT (T-DI-5)

103.07

| - DROP INLET TOP UNIT (T-DI-7)

103.08

103.09

J - FLAT SLAB TOP UNIT (T-MH-2)

K - MANHOLE FRAME AND COVER (T-MH-1)

106.02 THRU 106.06

L - SPACER UNIT (T-MH-2)
M- CONCENTRIC TAPER UNIT (T-MH-2)

103.09
103.09

N- ECCENTRIC TAPER UNIT (T-MH-2)

103.09

0O- RISER UNIT (R-1)

103.10

P - FLAT SLAB REDUCER (R-2)

103.10

103.10

Q- TAPER REDUCER (R-3)

103.11

R - MONOLITHIC BASE UNIT - OVER 4'DIA. (B-1)

S - DOGHOUSE BASE UNIT - OVER 4'DIA. (B-2)
T- FOOTING (B-2)

103.1
103.11

U- TEE SECTION BASE UNIT (B-3)

103.12

V- MONOLITHIC BASE UNIT - OVER 4'DIA. (B-1)

103.11

W- DOGHOUSE BASE UNIT - OVER 4'DIA. (B-2)

103.11

103.11

X - FOOTING (B-2)

103.03

ALTERNATE JOINT DETAIL

GENERAL NOTES

PRECAST STRUCTURES WILL CONFORM TO SECTION 302 OF THE SPECIFICATIONS.
THE MANUFACTURER WILL HAVE THE OPTION OF SELECTING THE COMBINATION OF
PRECAST UNITS TO COMPLETE A STRUCTURE UNLESS OTHERWISE NOTED ON THE
PLANS.

THE "H" (LINEAR FEET FOR MANHOLES) DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE MEASURED FROM THE INVERT OF THE
OUTFALL PIPE TO THE TOP OF THE MASONARY STRUCTURE. PLAN "H" DIMENSIONS
ARE APPROXIMATE ONLY FOR ESTIMATING PURPOSES AND THE ACTUAL DIMENSIONS
SHALL BE DETERMINED BY THE CONTRACTOR FROM FIELD CONDITIONS.

IN THE EVENT THE INVERT OF THE OUTFALL PIPE IS HIGHER THAN THE BOTTOM OF
THE STRUCTURE, THE INVERT OF THE STRUCTURE SHALL BE SHAPED WITH CEMENT
MORTAR TO PREVENT STANDING OR PONDING OF WATER IN THE STRUCTURE. THIS
WILL APPLY TO ALL STRUCTURES MEETING THIS CONDITION AND IS NOT TO BE
CONFUSED WITH STANDARD IS-1 THE COST FOR INVERT SHAPING SHALL BE INCLUDED
IN THE PRICE BID FOR THE STRUCTURE.

WHEN SPECIFIED ON THE PLANS THE INVERT IS TO BE SHAPED IN ACCORDANCE
WITH STANDARD IS-1. THE COST OF FURNISHING AND PLACING ALL MATERIALS
INCIDENTAL TO THE SHAPING IS TO BE INCLUDED IN THE PRICE BID FOR THE
STRUCTURE.

ALL PRECAST STRUCTURES TO BE CONSTRUCTED WITH 4000 PSI MINIMUM CONCRETE.

STEPS IN ACCORDANCE WITH STANDARD ST-1ARE TO BE PROVIDED IN ALL MANHOLES
AND IN ALL DROP INLETS WITH AN "H" DIMENSION OF 4'-0" OR GREATER.

- PRECAST

3" DIAMETER WEEP HOLES WILL BE REQUIRED IN PRECAST STRUCTURE'S LOCATED
ADJACENT TO THE PAVEMENT TO DRAN THE SUBBASE. PLACEMENT OF WEEP HOLES IN
THE PRECAST UNIT WILL BE DETERMINED BY THE PROXIMITY OF THE STRUCTURE

TO THE SUBBASE. WEEP HOLES MAY ALSO BE REQUIRED IN OTHER STRUCTURES

WHEN CALLED FOR ON THE PLANS OR DIRECTED BY THE ENGINEER.

WEEP HOLES WILL HAVE 12" X 12" PLASTIC HARDWARE CLOTH, !/4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIAMETER 0.03", NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE.

PRECAST UNITS LOCATED ADJACENT TO CAST-IN-PLACE CONCRETE ITEMS, SUCH
AS FLUMES, DITCHES, GUTTERS, AND SIDEWALKS SHALL BE CONNECTED TO THE
ADJACENT UNIT BY MEANS OF NO. 4 SMOOTH STEEL DOWELS SPACED ON
APPROXIMATELY 12" CENTERS THROUGHOUT THE CONTACT LENGTH AND EXTENDING
AT LEAST 4" INTO BOTH THE PRECAST UNIT TO RECEIVE THE

DOWELS, THEY SHALL NOT EXCEED 3" DIAMETER.

THE STANDARD SAFETY SLAB (SL-T IS TO BE USED ONLY WHEN SPECIFIED IN THE
PLANS ON THE DRAINAGE SUMMARY SHEET AND/OR THE DRAINAGE DESCRIPTION.
REFER TO STANDARD SL-1FOR SAFETY SLAB INFORMATION.

¥s" CHAMFER MAY BE PROVIDED ON ALL EDGES AT MANUFACTURER'S OPTION.

SPECIFICATION
REFERENCE

GENERAL NOTES -

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

PRECAST

REVISION DATE SHEET 1 OF 1

07712 103.02

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

T-DI-1

#4

#4 DIAGONAL BAR
@ALL CORNERS
TYPICAL

STANDARD DI-1
FRAME & GRATE

BARS @ 4" C-C

-10"

ALTERNATE
TOP
REC%hériAGEHNTDE(I:DHXARINrIMUM
Lz A IH

HAdL —— — 1 Z:;E Ctz)lbf(éL?ETEH DIMENSIO:ORR: METAL

L nmonnmanaon S

|| [ | | 18" 307" 21T

21" 3-3%," 3-2"

3'-5"

| s | s | s— |
| e | e |
| — |

i
i
Il

' 1800 LBS. GROUT
12 #5 BARS
245 ¢ (WITHOUT GRATE)
(63 LBS.)
NOTES:
1. SEE GENERAL NOTES PRECAST FOR ADDITIONAL DETALS.
2. CONCRETE TO BE 4000 PSIMINIMUM. NOTES:
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM C-478, ASTM A-497 1. TONGUE AND GROOVE JOINT TO BE OF FABRICATOR'S DESIGN MEETING THE
(WIRE FABRIC) AND ASTM A-615 (REINFORCING BARS). APPROVAL OF THE ENGINEER. JONTS ARE TO BE SEALED WITH MORTAR, OR
4. CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT. ) :
. ALTERNATE JOINT DETALS APPLY TO ALL PRECAST UNITS.
5. SEE STANDARD DI-1, 1A FOR DETALS OF FRAME AND GRATE.
6. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH ALTERNATE JOINT DETAILS
MANUFACTURER.
\WVDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE. STANDARDS STANDARD PRECAST TOP UNITS
105
SHEET 1 OF 1 | REVISION DATE 233
VIRGINIA DEPARTMENT OF TRANSPORTATION
103.03 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

T-DI-2
A
—— LOCATION OF HOLE TO_ VARY WITH RECOMMENDED MINIMUM
OR- GENTERED, o T TED RIGHT. LEFT HEIGHT CHSBJMENsmN
—_— -\ ’ B PIPE SIZE (CONCRETE_PIPE)
-~ N 12" 4'-8"
\ 15" 4|_11|/4||
/ \ 18" 5|_2|/z||
SOLLAR & \ 21" 5-5%,"
[ CRATE _} 1 L 25" X 2" X V4" GALV. YT S_gn
\ | / 27" 6'-0Y/4"
\ / /' I £ 30" 6"5Vz"
L 1 4/ 33" 6'-9%,"
! \ 2'-2 / K 8" 36" 7=
Vi " ' "
] — ——DOWEL THROAT SECTION TO 42 7'-7%
CHAMBER IF CAST SEPERATELY Ty 32"
= e S weRlook
' VARES 20'-0" MAX. .
B NOTES
A 1. SEE GENERAL NOTES - PRECAST FOR ADDITIONAL DETALS.
PLAN 2. CONCRETE TO BE 4000 PSIMINIMUM.
3. REINFORCING STEEL IN ACCORDANCE WITH ASTM-615.
4. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY
VARY WITH MANUFACTURER.
5. FOR DETALS OF FRAME AND GRATE SEE STANDARD DI-2A, B, C.
* 6. VERTICAL REINFORCING BARS TO BE CONTINUOUS THROUGH JOINT.
oo 2" g 7. STANDARD ST-1STEPS NOT REQUIRED IN THIS TOP UNIT.
| ~¥aLLOWABLE
*4 ¢ J[ CONSTRUCTION
7" 4" C-CH JOINT L 2/2" x 22" x 4" GALV.
M Y ) Y T ARy
—~ : . g Y
5 co— ! APPROACH - APPROACH
A & GUTTER o
10" c-c~Jk & . = {
VAR, | k. ~
>4 - _
, & &
Z INDICATES AREA J = INDICATES AREA Nz
s OF CONCRETE TO o OF CONCRETE TO N
BE POURED IN PLACE—}—

#4

e 6" C-C

STANDARD RISER
UNIT

/]/

SECTION A-A

BE POURED IN PLACE

HOLES PROVIDED
FOR #4 X 8" DOWELS

HOLES PROVIDED
FOR #4 X 8" DOWELS—] - . /7. 7.0 3.

2'-0"

SECTION B-B

(CG-6 CURB AND GUTTER)

ALTERNATE SECTION B-B

(FOR USE WITH CG-7 CURB AND GUTTER)

SPECIFICATION
REFERENCE

105
233
302

STANDARD PRECAST TOP UNITS

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

103.04

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

T-DI-3,4

CURB DROP INLET THROAT SECTION

STANDARD IC-2
FRAME AND COVER

~-DOWEL HOLES
SEE SHEET

2 OF 2 FOR
ALTERNATE

NOTES:

SEE GENRERAL NOTES - PRECAST FOR ADDITIONAL DETAILS.
. CONCRETE TO BE 4000 PSIMINIMUM COMPRESSIVE STRENGTH.

- REINFORCING STEEL IN ACCORDANCE WITH ASTM A-615 FOR
REINFORCING BARS.

. REINFORCING IN ACCORDANCE WITH ASTM A-185 FOR WELDED
WIRE MESH.

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY
VARY WITH MANUFACTURER.

- THIS UNIT MAY BE USED WITH ALL STANDARD DI-3 & DI-4
CURB DROP INLETS.

. EACH FACE BLOCK SHALL HAVE 2 OR MORE LOOPS (#3
BARS) CAST IN FACE AS SHOWN. THESE LOOPS MAY
BE USED FOR LIFT, AND FOR TIEING IN THE POURED
IN PLACE GUTTER SECTION. FACE BLOCKS ARE TO BE

5 DETAL. SEALED WITH GROUT OR POLYSULFIDE SEALER.
MIN. 8. STANDARD ST-1STEPS NOT REQUIRED IN THIS TOP UNIT.
CeCCShEeT 2 OF 2 RECOMMENDED MINIMUM
FOR ALTERNATE DETAL. HEIGHT CHART
SEE ALTERNATE NOSE DETAL,
SHEET 2 OF 2 ~ | PPE [ H DIMENSION
2'-10" g SIZzE | CONCRETE PIPE
vt BARS ALL RIB BARS #5 ON 6" CENTERS. G o " P
N . 10" 1zl
#4 BARS q 59 o Zif
* = = _ AN
3 BAR | : 2 % 5" 3 -oar
18" _nl/.n
#4 BARS | #3 BARS " L0
#4 BARS * 21 4'-3%,"
* = & 3o
8" i/
LOCATION OF HOLE TO \Z—// 1" DEEP NOTCH 3-11
VARY ACCORDING TO TYPE SEE JLTERNATE  FOR INTERLOCK w g 0" 1
OF INLET CONSTRUCTED. & 5
% VARIES WITH MANUFACTURER 0w 12" 4'-4"
Q: mg 15“ 4|_7|/4||
TYPICAL MINIMUM BAR REINFORCEMENT g0 18" 4-10/,"
m-Q 2
’ 2'-10" < 7 21" 5'-1a"
25" 2"7' " L F " .gn
w-n ALL RIB BARS W-20 SMOOTH W-20 < /2 g 2 24 5'-5
BARS ON 4" CENTERS. 7w 584"
(=D s 2 E 12" 4'-4"
] {[w-20~ \\L/w-n . zZ. [ oy
W-20 o \<&9 e [ 20
_ N 2 a:m- 21 5'-1%"
~W-11 W-tin =0
W-20 wWaS [ 24 5'-5"
W-20 24 1 ar e . Py
BVZ'-T{_ ’llw / \ ™ ~W-20 O:E':[IJ- 27 S 8/4
W-20 W-20 A 2.5 B 6-2%4"
LOCATION OF HOLE TO K R N Dty [ moxr | 33 6'-5%4"
VARY ACCORDING TO TYPE 555 36 T
OF INLET CONSTRUCTED. W-11 Qs |/
a2 735
14
TYPICAL MINIMUM WELDED WIRE REINFORCEMENT S pre 710"
Voot TR
ROAD AND BRIDGE STANDARDS STANDARD PRECAST TOP UNITS —
SHEET 1 OF 2 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION §3§
103.05

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

ISOMETRIC
CURB DROP INLET THROAT SECTION
ALTERNATE DESIGN

STANDARD IC-2 FRAME AND COVER

—
RE
o g
J TN

2| 2||

PRECAST FACEN i
64" OF BLOCK

T-DI-3,4

45°

PRECAST

o\ —FTHROAT

#4 BARS

" [N] Ik‘
b o W N b e e o My M

7/

PRECAST
FACE OF
BLOCK

s

SEE NOTE 1
] (= . CURB LINE NOTE:
' 12 DOWEL HOLES PROVIDED TO PREVENT SETTLEMENT OF
: : ADJECENT CONCRETE.
| |
| | ALTERNATE DETAIL FOR FACE BLOCK
“““ T T DETAIL A (NOSE TYPE B)
PLAN p
2" NOMINAL —=H=< | 1 eoRs (L)IF;IE—}
", ‘H 4" NOMNAL I { \) S
[_ ———————————— I \ ______ —
| | SEE DETAL A
| | %' X 4"
L ; HOLE FOR L
DOWELING |
TO CURB FACE OF BLOCK
BACK VIEW END VIEW
: ALTERNATE ALTERNATE
1N°"TES“ NOSE DETAL B
Bl Y S AP I AT 055 D DETAL A
2. ALL DETALS NOT SHOWN TO BE IN ACCORDANCE (FOR USE WITH MOUNTABLE CURE)
WITH SHEET 10F 2.
FE VooT
— STANDARD PRECAST TOP UNITS ROAD AND BRIDGE STANDARDS
§gg VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE | SHEET 2 OF 2
103.06
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3'-4"
GRATE

30"

B =

DITCH PLAN

DITCH LINE
SECTION

)
™
O &S
\
¥

DETAL A

5rgn
B=5 3'-0" .
org /~ v oo
VT : =
p A - o 200 ¢ > &
]
- 3|_0|| \
2 z * SEE
" g . 5'-4"
. SECTION A-A SECTION B-B
I \/ I 2" DIAMETER BAR @ 10.68 LBS./FT.
OR 14 BILLET STEEL BAR
3-0" L2Ve" x 2Vo" x Vg" —\ 7.65 LBS./FT. ( ASTM A615, GRADE 60).
B —<! WELD N WELD
Yo" x_4" STUD A
§HEAR CONNECTOR —s=| LA 12" x 2" x %
MEDIAN PLAN 223
™, A W3 DETAL A

#5 x 5'-0" BARS
20 REQ'D, CONCRETE

COVER 1/2" MIN. —

WHERE PAVED DITCHES ARE REQUIRED,
THEY ARE TO BE DOWELED OR KEYED
TO CONCRETE COVER AS DIRECTED

BY THE ENGINEER.

CONCRETE SHALL BE 4000 PSIMINIMUM.

N o v »uN

REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM-A 615.
CONCRETE COVER AND GRATE ARE TO BE FURNISHED AS A SINGLE UNIT.
DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE ALIGNED PARALLEL TO THE DITCH FLOW.

WHERE DITCH SLOPES DO NOT MATCH THOSE OF INLET COVER, THE AREA ADJACENT
TO THE INLET IS TO BE GRADED TO PROVIDE A SMOOTH TRANSITION.

8. DI-5 IS TO BE UTILIZED IN LOCATIONS NOT NORMALLY SUBJECT TO TRAFFIC.

ST'D. T
RISER
UNIT _
, A 4 ¥% CoLLAR DIMENSIONS TO BE
/s" BE LARGER THAN GRATE COLLAR
MEDIAN DITCH GRATE IMENSIONS W3 AND W4. (GALVANIZED)
SECTION (GALVANIZED)
% TOLERANCE = "
o 7 GRATE BAR STD COVER DIMENSIONS AND QUANTITIES
AN SPACING PG-2 *
RN CHART TYPE Wi w2 w3 | wa |D*| Dt |D2|Xx]| 2
& e xS MAXIMUM
G_,:O*;;)og‘\qu“ GTR'Y?:TEE DIMENSION A1,A2,A3 3|_0|/2|| 2"0%6" 2"0%6" 1|_o%u 6" 4" 3 14" | 2'-2n
< W
Rk © a [ b B1LB2,B3,84, | oran | orgn | et wlves | g | atzon | atzon| 160 | orgo
PIRN N P R S1goes | 279" | 2-9 | 1-6%e"| 16| 8 | 4V2" | 4V2 | 16" [ 2'-8
-~ m m
N A I 1 1 E 2-30 | 20-30 | -8 |1-8Ye|120]| o gn | 19" | 2-g"
\
— -
e =) NOTES:
- 1. SEE GENERAL NOTES-PRECAST FOR ADDITIONAL DETALS.

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

103.07
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[% B
#5 x 5'-0" BARS

5i-qn (12 REQ'D.) b 3l 2V

2 3oty J-20 )
Hh Hh

>
5'-4"
3'-0"

‘_‘[,- A ‘e 6 @

2
2 "lg— I?\l X
q% o A STANDARD
5 INTERLOCK RISER UNIT
7 ? KEYWAY A,
? SECTION B-B
) © 2" DIAMETER BAR @ 10.68 LBS/FT OR
y NO.14 PLAN BILLET STEEL BAR
\ \ @7.65 LBS/FT (ASTM A-615, GRADE 60)

[

8"

6.8, 9",

L2 x 2%" x Ya— )
=B "\ GRATE A i SR 7\

WELD
PLAN VIEW E
SEE ’

DETAL A
- 2" I/ "x o 4"
y —r Si’UD SHEAR

L2" X 2" X %"

T

S

* CONNECTOR

ECTION A-A DETAL A
DETALS OF CONCRETE COVER AND GRATE A

2'-11 5" GRATE

Vo X 2"

D <_| EDGE BAR ==

I/4" CLEAR _.||<_ :3

I/a" X 2!/»" BEARING
ARs.” (i2 REQ'D.)

Y2 X 1Yt

/"

i

BAR (3 REQ'D.)

c N
= ->H<—1 Kﬁ BETWEEN

BARS (TYP.)
PARTIAL SECTION D-D

3'-4" GRATE
Yo" X 4" '(/5 X 24" EDGE BAR

STUD SHEAR g
CONNECTOR REQ'D.) -
/4" CLEAR AN

J/] /]

BAR (3 REQ'D.)

| 10" IJO" | 10" | 10"
D e
D <J
GRATE B L2Voh X 25" X Vi
PARTIAL SECTION C-C

DETALS OF LOAD CARRYING GRATE B

T-DI-7

GRATE A BAR SPACING CHART
GRATE MAXIMUM DIMENSION
TYPE a b
AT 1" 3
AN » "

NOTES:

1
2.

n

12.

SEE GENERAL NOTES-PRECAST FOR ADDITIONAL DETALS.

CONCRETE COVER AND GRATE ARE TO BE FURNISHED
AS A SINGLE UNIT. TSIDE DIMENSIONS OF GRATE ARE
TO BE 3'-4" X 2'-11¥" (GRATE A) OR 3'-4" X 2'-11/5"
(GRATE B).

. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS

MAY VARY WITH MANUFACTURER.

. GRATE A IS TO BE UTILIZED IN LOCATIONS NOT

NORMALLY SUBJECT TO TRAFFIC.

. GRATE B IS TO BE UTILIZED IN LOCATIONS

NORMALLY SUBJECT TO TRAFFIC.

. ALTERNATE METHODS OF ANCHORING ANGLE IRON WILL

BE ACCEPTABLE IF APPROVED BY THE ENGINEER.

. GRATE AND COLLAR ARE TO BE GALVANIZED AFTER

FABRICATION.

. JOINTS BETWEEN CONCRETE COVER AND GUTTERS

(WHEN REQUIRED) ARE TO BE DOWELED, KEYED, OR
OTHER VDOT APPROVED METHODS.

. CONCRETE SHALL BE 4000 PSI MINIMUM.
10.

REINFORCING STEEL SHALL BE IN ACCORDANCE WITH
ASTM A-615.

GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE
ALIGNED PARALLEL TO THE DITCH FLOW.

SEE STANDARD DI-7, 7A, 7B_FOR DETALS OF GUTTER,
METHOD OF PLACEMENT, ALTERNATE METHODS OF
CONSTRUCTION.

SPECIFICATION
REFERENCE

105
233
302
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VIRGINIA DEPARTMENT OF TRANSPORTATION
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2016 ROAD & BRIDGE STANDARDS

T-MH-2
l
A I k
|
MH-1 FRAME
AND COVER
INTERLOCK SHALL BE PROVIDED BY
1" DIAMETER HOLES, 3" OVAL SLOT,
OR OTHER VDOT APPROVED METHODS.
FOR 4 STEEL DOWELS.
CENTERS TO BE 180° APART.
| SEE NOTE 8.
@ U ! L
3 |
NOTCH, DOWELS, KEYS OR OTHER VDOT APPROVED I~
AN o Rl S TR, e O 3 SPACER UNIT
[
bu = o
CONJUNCTION WITH CURB DROP INLETS. &2 (AS REQUIRED)
('S
LOCATION, SIZE AND SHAPE ,_-ﬁ 21-g" Q"
OF HOLE MAY VARY DEPENDING w STEPS
ON THE TYPE OF STRUCTURE. = /_ (AS REQD.)
1 1 =
o2 [T o = i i
oS r- = | ; ! i |
T STEPS
] i A\ | | (| tas ReQ'D.)
" - ' " ! !
2" MAX. 2'-0 . g |
5" 4'-0" 5" | x T | =
>
] ]
FLAT SLAB TOP UNIT [T N | \ s MN. | |
/ | \|_y / | \
! 5" 4_|_0|| 5‘1 ! 5“! 4|_o|| 5"
CONCRETE TAPER UNIT ECCENTRIC TAPER UNIT
NOTES:
1. SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON 6. SPACER UNITS SHOWN HEREON ARE ALSO KNOWN AS
WEEP HOLES, STEP REQUIREMENTS, "H" (LIN. FT. FOR GRADE RINGS" OR ADJUSTMENT RINGS".
MANHOLES) DIMENSION, ETC.
7. WHEN SPACER UNITS ARE REQUIRED, "H" IS TO BE
2. ALL SPACER UNITS, FLAT SLAB TOPS, AND TAPER UNITS MEASURED FROM THE TOP OF THE UPPERMOST SPACER.
ARE TO BE IN ACCORDANCE WITH THE REQUIREMENTS
OF AASHTO M199. 8. SPACER UNIT IS TO BE DOWELED OR MORTARED TO
TAPER UNIT OR FLAT SLAB TOP.
3. CONCRETE SHALL BE 4000 PSI.
4. FOR STEP DETALS SEE STANDARD ST-1.
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS
MAY VARY WITH MANUFACTURER.
\YDOT e
ROAD AND BRIDGE STANDARDS STANDARD PRECAST MANHOLE TOP UNlTS
105
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 302

103.09
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DIMENSIONS
D MIN. X
60" 5
72" B"
84" 70
96" 8"

STEP _OPTIONAL DEPENDING
ON STEP SPACING IN STRUCTURE

4'-0"

FINISHED

WEEP HOLES

(AS REQUIRED) |
|

R-1,2,3

STEPS (AS_REQUIRED)
SET IN LINE 12" TO 16" C-C.

GRADE .
ELEVATION J,a
§ N [
_ ” LIFT HOLES  |]:
z EoB | yls
Ye) o~ £ T ™MN
N %: = > ; —F Y ’
S 5 4'lgn T.
n| Zw Ta
N AN | .
L
Ow | \
%2 |
2
sO
RISER

A\ 2" (MAX.)

e

[y i

-
"
H
LIN.FT

ALTERNATE JOINT
DETAIL

X D
(NOMINAL  DIAMETER) J
TEREORc
FLAT SLAB WITH ASTM A615.
NOTES:
"H" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC.
40 OF AASHTO M199.
| 3. CONCRETE SHALL BE 4000 PSI.

/3 i 2\
g - B N\
l‘,: J).(_L".—T HOLESNG ™Y " AND THE SIZE OF ALL PIPES TO ENTER THE MANHOLE.

. ., o [
o | G % |- 5. FOR STEP DETALS SEE STANDARD ST-1.
' > r4
LV gmmm oy | £ |°
t 1 | i o .k N 7. "D" IS NOMINAL DIAMETER.

7 ) ] L
I/ - | : 8. WHEN USING R-2 FLAT SLAB, HEIGHT OF STRUCTURE FROM THE SLAB UP
X D X

9

TAPER

REDUCER

BUTYL RUBBER.

TO THE FINISHED GRADE ELEVATION IS LIMITED TO A MAXIMUM OF 25'.

. TONGUE AND GROOVE JOINT TO BE OF FABRICATOR'S DESIGN MEETING THE APPROVAL
OF THE ENGINEER. JOINTS ARE TO BE SEALED WITH MORTAR, O-RING GASKETS, OR

1. SEE GENERAL NOTES FOR_ ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS,

2. ALL REDUCER AND RISER UNITS ARE TO BE IN ACCORDANCE WITH THE REQUIREMENTS

4. WHERE OPENINGS ARE REQUIRED FOR PIPE, THEY SHALL BE FORMED, DRILLED, OR
NEATLY CUT AS APPROVED BY THE ENGINEER. THE CONTRACTOR SHALL FURNISH
THE FABRICATOR WITH THE ANGLES BETWEEN CENTER LINES, THE INVERT ELEVATIONS,

DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER.

SPECIFICATION
REFERENCE

105
302

STANDARD PRECAST REDUCER AND RISER UNITS

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WVDOoT

ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

103.10
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B-1, B-2

WEEP HOLE (AS REQ'D.) [_STEPS (AS REQD) WEEP HOLE (AS REQ'D.)
_/ ] 47
|4 , T
: | Sa ! | k.
= ] 1 (] S
ﬁ A4 | I\\E?I)' ) ! I 0 w\m
l | 4 ~
2 | : 2% 3 1l & of
7 STEPS |(AS REQ'D.) == > [, -3
' | 14 I LI
B} . zZZ
| = 3 L a=
—_— ﬁ& ‘ l = ALTERNATE JOINT
e 3a aal ] 1. ]
>- 0
X D X X D X
6" x 6" - W5.5 x W5.5 WELDED
WIRE FABRIC OR EQUIVALENT AREA
MONOLITHIC EATR 7 ->1<2-
oty _ aFOOTNG j« o N,
h < ’ L
D + 8"+ 2X
DOGHOUSE WITH FOOTING
NOTES:
. SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS,
"H" (LIN. FT. FOR MANHOLES) DIMENSIONS, ETC. DIMENSIONS
2. ALL BASE UNITS ARE TO BE IN ACCORDANCE WITH THE REQUIREMENTS OF AASHTO M199. X Y SUGGESTED ABSOLUTE
3. CONCRETE SHALL BE 4000 PSI. . 3D6 _ MINLPJIIIUM MINI;AILIJM MAX. P1I8PE SIZE MAXIBZA:.IIIM %*
4. WHERE OPENINGS ARE REQUIRED FOR PIPE, THEY SHALL BE FORMED, DRILLED, OR NEATLY CUT 48" X 5" 24" 27"
AS APPROVED BY THE ENGINEER. THE CONTRACTOR SHALL FURNISH THE FABRICATOR WITH 50" = 8 36" yen
THE ANGLES BETWEEN CENTER LINES, THE INVERT ELEVATIONS, AND THE SIZE OF ALL PIPES TO -
ENTER THE MANHOLE. HOLES ARE TO BE A MINIMUM OF 4" TO A MAXIMUM OF 8" LARGER THAN 72" 6" 8" 48" 54
THE OUTSIDE DIAMETER OF THE PROPOSED PIPE. 84" T an 50" 66"
5. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL DIMENSIONS MAY VARY WITH MANUFACTURER. og" 8" 8" 66" 72"
6. "D" IS NOMINAL DIAMETER.
% DEPTH "H" OF 36" DIAMETER BASE UNIT RESTRICTED
7 TR BB TE NG (0 TE AT PR S R TN TIE ST e T e, 16 ko
ONE THROUGH PIPE ONLY. (ONE PIPE ENTERING AND
OR PONDING OF WATER IN THE STRUCTURE. 46 ONE THROUGH PIPE _ONLY. (ON
8. TONGUE AND GROOVE JOINT ARE TO BE OF FABRICATOR'S DESIGN MEETING VDOT APPROVAL.
JOINTS ARE TO BE SEALED WITH MORTAR, O-RING GASKETS, OR BUTYL RUBBER.
\WDOT SPECIFICATION
ROAD AND BRIDGE. STANDARDS STANDARD PRECAST BASE UNITS REFERENCE
105
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 302
103.11
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B-3
4'-0" 4'-Q" 5
, STEPS (AS REQ'D.)— E
— '— — z
[}
PRECAST 7
RISER
SECTION PT%E'?T 5" MIN. & 3
115" . 2
SECTION I e 33 =
| G LARGE PIPE ' 820 ==
| y, | 595 wo
===t i
—_— — . —_— - - — e e =] (o)
~+ N ==t + yiy| 98
! onlT L
| \— G SMALL PIPE | at
PRECAST BASE z
PRECAST BASE a
SECTION SECTION =
&' - o F N
! 6'-0" OR 8'-0" ! 6'-0" OR §'-0 TRANSVERSE SECTION
REDUCER SECTION LONGITUDINAL SECTION

NOTES: TEE SECTION

SEE GENERAL NOTES FOR ADDITIONAL INFORMATION ON WEEP HOLES, STEP REQUIREMENTS, "H" DIMENSION, ETC.

OPTIONAL VARIATIONS AVAILABLE
WHEN SPECIFIED AS A MODIFIED B-3

|

2. THE TEE_UNIT IS TO BE PRECAST FOR DELIVERY TO THE CONSTRUCTION SITE AS A COMPLETE_UNIT.

ALTERNATE DESIGNS MEETING THE APPROVAL OF THE ENGINEER MAY BE SUBSTITUTED FOR THAT SHOWN HEREON.

THE PRECAST BASE SECTION IS TO CONFORM TO THE REQUIREMENTS OF AASHTO M170.
4. THE PRECAST RISER SECTION IS TO CONFORM TO THE REQUIREMENTS OF AASHTO M199,

EXCEPT THAT MINMUM WALL THICKNESS IS TO BE 5".

!

5. THE BASE SECTION IS TO BE THE SAME CLASS AND STRENGTH AS THE ADJOINING PIPE CULVERT AND THE TONGUE

AND GROOVE JOINTS ARE TO BE OF AN IDENTICAL DESIGN. SECTION

CONCENTRIC RISER SECTION MAY BE SUBSTITUTED WHEN APPROVED BY THE ENGINEER. ELLIPTICAL TEE MANHOLE

OTHER MANUFACTURER'S DESIGNS FOR REDUCER SECTION MAY BE SUBSTITUTED WHEN APPROVED BY THE ENGINEER.

REDUCER SECTIONS WITH PIPE CROWNS OR CENTER LINES MATCHED ARE AVALABLE IN ADDITION TO THE MATCHED

INVERTS SHOWN HEREON.
9. WELD AND SPLICE LONGITUDINAL AND CIRCUMFERENTIAL STEEL OF RISER AND BASE SECTIONS TO MANTAN

CONTINUITY OF REINFORCEMENT.
10. HAND OR PNEUMATICALLY PLACE MORTAR AND SHAPE INTO COLLAR.
. RISER SECTION PAD AS STANDARD DROP INLET OR LIN. FT. MANHOLE DEPENDING ON USE OF STRUCTURE. MAX.A 90°

THRU 72" PIPE LAN
MANHOLE TEE BEND
SPECIFICATION \WVDOT
REFERENCE
STANDARD PRECAST BASE UNITS ROAD AND BRIDGE STANDARDS
'
105 MAX. DEPTH (H) 25 REVISION DATE | SHEET 1 OF 1
302

VIRGINIA DEPARTMENT OF TRANSPORTATION

103.12
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B-4

RISER SECTION
SEE NOTE 2.

FOR DETALS OF COVER, GRATE, GUTTER(S).
SEE NOTE 1.

CONNECTION MAY BE ELIMINATED
IF RISER CAN BE FABRICATED AND
DELIVERED IN ONE SECTION.

48" NOMINAL DIA.
DROP INLET RISER

TO BE 12 GAUGE (0.109")

COLLAR (IF REQ'D.)

BASE SECTION
(PAD AS LIN.FT.
DIA. PIPE REQ'D.)

o"

LD. 2

6'-0" OR 8'-0"

TRANSVERSE SECTION LONGITUDINAL SECTION

NOTES:

OTHER STANDARD GRATES OR DROP INLET THROAT SECTIONS MAY BE SUBSTITUTED WHEN SPECIFIED ON PLANS.

2. RISER SECTION PAID AS STANDARD DROP INLET OR LIN. FT. OF MANHOLE DEPENDING ON USE OF STRUCTURE.
3. THE TEE UNIT IS TO BE FABRICATED FOR DELIVERY TO THE CONSTRUCTION SITE AS A COMPLETE UNIT.

ACTUAL DESIGN DETAILS AND METHODS OF CONSTRUCTION WILL BE AT THE OPTION OF THE FABRICATOR
AND MEETING THE APPROVAL OF THE ENGINEER, EXCEPT THE SHEET THICKNESS CORRUGATION, AND
SPECIFICATIONS TO BE MET WILL BE THE SAME AS THOSE REQUIRED FOR THE ADJOINING PIPE CULVERT.
IF ASPHALT COATING IS SPECIFIED FOR THE CULVERT, THE TEE UNIT SHALL ALSO BE COATED.

. WHEN REQUIRED, CONNECTION BETWEEN DROP INLET RISER AND TEE UNIT MAY BE BOLTED OR RIVETED.

SEE STANDARD DRAWING DI-5,DI-7,7A,7B COVER AND GRATE TO BE PLACED WITH
BARS PARALLEL TO FLOW LINE OF DITCH.

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

103.13

CORRUGATED METAL TEE SECTION
MAX. DEPTH (H) 25'

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

302
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DI-1 Y SECTION CAST IRON —sj=— !/, SECTION STEEL
17
LUGS TO BE _zln (YA YAl 1/.n
= GAST Wi e R o
N 1
o \ \'"\ | W
it B ] B
: T M\ L
&~ t J _ CAST 1+ GALV. ONE_WELDED
N i IRON STEEL JOINT
<+| N il |
N 66 + ' WELD ALL
OPTIONAL x
43.6 LBS CONNECTORS
1 BRACE RiBS 3Bs | 70 COLLAR
]
N > INCLUDING | INCLUDING
> LUGS  ICONNECTORS
]
vz o |
wavege] T b
" |/
(GRATF;LRAE‘DIOVED) " - CONNECTORS
SEE DETAL A ) a : ° §
& .
SECTION B-B
COLLAR DETA". (" MIN RAISED
| / TTERING
2Y" |
DIMENSIONS FOR <> DUMP NO WASTE DRANS TO WATERWAYS $
CAST IRON ONLY f |
DETAL B
DETALL A g D
4-2" HARDWARE _3n = see DETAL B
21-7m CLOTH -—-' |
|-——| 4" DEPTH AGGR. Ty TR 7
s e s [nrARARTATANND =
I N x 6" =
ool ol ol PR 38 S
cojan |, g A5 ZI=Z__ 3n DIAMETER SR ARARAARARAA
ablotl - D COLLAR P WEEP HOLE .
I Bl ek - SEE NOTE 8 o
zzZ|z " judduuududuuuy J
g2z n nannnnnnnnnnan |- &
. 12"-15"-18" OR 24"
i el :
NNyN »l';. = CECARARARAARAA
N = L AP v oo T warmas
VAL " " D =NT on
SECTION A-A SEE DETAL B + = 4
CONCRETE QUANTITIES FOR MIN. DEPTH -
f2, CONGRETE P - 1440 ol Y0- cONCRETE . e RO
" - x n R
18" CONCRETE PIPE - 1,620 GU. YD, GONCRETE = |- f-— GRATE 363 % 18 LBS
24" CONCRETE PIPE - 1,817 CU. YD. CONCRETE SECTION C-C SECTION D-D

ADD 0.469 CU. YD. P|
ADDITIONAL FOOT OF DEPTH

GRATE DETAL

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON
PLANS. FOR DEPTH GREATER THAN 10'USE
STANDARD DI-1A

THE "H" DIMENSION SHOWN ON THE
STANDARDS AND SPECIFIED ON THE PLANS
WILL BE MEASURED FROM THE INVERT OF
THE OUTFALL PIPE TO THE TOP OF THE
STRUCTURE. PLAN "H'' DIMENSIONS ARE
APPROXIMATE ONLY FOR ESTIMATING
PURPOSES AND THE ACTUAL DIMENSIONS
SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

WHEN SPECIFIED ON THE PLANS THE
INVERT IS TO BE SHAPED IN ACCORDANCE
WITH STANDARD IS-1. THE COST OF
FURNISHING AND PLACING ALL MATERIALS
INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE
STRUCTURE.

IN THE EVENT THE INVERT OF THE
OUTFALL PIPE IS HIGHER THAN THE
BOTTOM OF THE STRUCTURE, THE INVERT
OF THE STRUCTURE SHALL BE SHAPED
WITH CEMENT MORTAR TO PREVENT
STANDING OR PONDING OF WATER IN THE
STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL
TO INLET SHAPING IS TO BE INCLUDED
IN THE BID PRICE FOR THE STRUCTURE.

STEPS ARE TO BE PROVIDED WHEN H IS
4'-0" OR GREATER. FOR DETALS SEE
STANDARD ST-1.

THIS ITEM MAY BE PRECAST OR CAST-
IN-PLACE.

#4 X B" SMOOTH DOWELS AT
APPROXIMATELY 12" C-C TO BE
PLACED IN ALL AREAS ADJACENT
TO_ABUTTING CONCRETE TO PREVENT
SETTLEMENT. IN LIEU OF DOWELS

A 2"X4" NOTCH MAY BE PROVIDED.
SEE STANDARD T-DI-3, 4 FOR
ALTERNATE DESIGN.

3" DIAMETER WEEP HOLE WITH 12"X12"
PLASTIC HARDWARE CLOTH /4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM
WIRE DIAMETER 0.03", NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY
TO THE OUTSIDE OF THE STRUCTURE.

CAST IN PLACE CONCRETE IS TO BE
CLASS A3 (3000 PSD. PRECAST
CONCRETE IS TO BE 4000 PSI.

. ANY ALTERNATE METHODS OF ANCHORAGE

MEETING THE APPROVAL OF THE ENGINEER
MAY BE SUBSTITUTED FOR THE CAST IRON
LUGS AS SHOWN HEREON.

DUMP_NO WASTE DRAINS TO WATERWAY
LETTERING IS REQUIRED ON ALL DI-1
GRATES. LOCATION OF LETTERING MAY
VARY BY MANUFACTURER.

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

104.01

REVISION DATE

STANDARD DROP INLET
12" - 24" PIPE: MAXIMUM DEPTH (H) - 10'

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE
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2016 ROAD & BRIDGE STANDARDS

DI-1A

yan A NOTES
-
- 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 7. # 4 X 8" SMOOTH DOWELS AT APPROXIMATELY
& MAXIMUM DEPTH (H) TO BE 20'. FOR DEPTHS 12" C-C TO BE PLACED IN ALL AREAS ADJACENT
LESS THAN 10'USE STANDARD DI-1. TO ABUTTING CONCRETE TO PREVENT
i SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
l | k — 2. THE "H" DIMENSION SHOWN ON THE STANDARDS NOTCH MAY BE PROVIDED. SEE STANDARD
AND SPECIFIED ON THE PLANS WILL BE MEASURED T-DI-3, 4 FOR ALTERNATE DESIGN.
FROM THE INVERT OF THE OUTFALL PIPE TO THE
o= TOP OF THE STRUCTURE. 8. 3" DIAMETER WEEP HOLE WITH 12"X12"
al o PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY PLASTIC HARDWARE CLOTH /4" MESH
& FOR ESTIMATING PURPOSES AND THE ACTUAL OR GALVANIZED STEEL WIRE, MINIMUM WIRE
¥ DIMENSIONS SHALL BE DETERMINED BY THE DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CONTRACTOR FROM FIELD CONDITIONS. CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.
— 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
TO BE SHAPED IN ACCORDANCE WITH STANDARD 9. ALL REINFORCING STEEL SHALL HAVE A M.
. - IS-1. THE COST OF FURNISHING AND PLACING ALL COVER OF 2",
o MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
s INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2",
. - | 4. IN THE EVENT THE INVERT OF THE OUTFALL PIPE
12 2'-2 12 IS HIGHER THAN THE BOTTOM OF THE STRUCTURE, 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
| | THE INVERT OF THE STRUCTURE SHALL BE SHAPED (3000 PSD. PRECAST CONCRETE IS TO BE
4ogm WITH CEMENT MORTAR TO PREVENT STANDING OR 4000 PSI.
PONDING OF WATER IN THE STRUCTURE.
SECTION A-A THE COST OF FURNISHING AND PLACING ALL 12. ALL SPLICES IN BARS V TO BE A MINIMUM OF
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 40 DIAMETERS (20).
3" DIAMETER INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
COLLAR WEEP HOLE. . 13. IF OPTIONAL CONSTRUCTION JOINT IS USED,
AR SEE NOTE 8. STEPS ARE REQUIRED. FOR DETALS SEE STD.ST-. " |1 s To BE KEYED.
P Q T-IN-PLACE.
© [T THIS ITEM MAY BE PRECAST OR CAS 14, FOR DETAILS AND DIMENSIONS, ETC. OF GRATE AND
STEEL OR CAST IRON COLLAR SEE STANDARD DI-1.
0 ; ‘\_\HARDWARE CLOTH
| BARS V 4" DEPTH AGGREGATE #68, #78, OR
8" c-c —— #8 OR CRUSHED GLASS MEETING
#78 OR # 8 GRADATION REQUIREMENT
X 6" WIDTH.
- | [ T—+— stePs. SEE NoTE .
J | J | REINFORCING STEEL SCHEDULE
; . . | r % MARK | size | No ReaD | LENGTH
[/
A | 5 A BARS H | #5 8xH+2) | 3-10v
OPTIONAL "
CONSTRUCTION | BARS V | #4 49 H+d
JOINT BARS H 12" C-C
fo /_ | 3 EACH FACE
) APPROXIMATE QUANTITIES
. » v FOR MINIMUM (10" DEPTH
N
A COF}‘:%?EETE CONCRETE EE'E‘EFL
& [ DIAMETER
"o The. INCREMENTS TO BE ADDED FOR EACH
BARS H 12" C-C X > CL;' ;125' 65: ADDITIONAL FOOT OF DEPTH (H):
1BAR H ALL FOUR CORNERS :
= =193 v 0.465 CU. YDS. OF CONCRETE
m 58.7 LBS. OF REINFORCING STEEL
SECTION THROUGH ELEVATION 18 5.163 647
24" 5.089 639
SPECIFICATION \WVDOT
REFERENCE
STANDARD DROP INLET ROAD AND BRIDGE STANDARDS
233 12" - 24" PIPE: DEPTH (H) 10'TO 20' REVISION DATE | SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.02
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2016 ROAD & BRIDGE STANDARDS

DI-2A, 2B, 2C EXISTING OR PROPOSED wsol il /
SIDEWALK. SEE NOTE 15 CALY: L2 L2 %XZ'/Z L [->E
3I_6" ) 11
C—EXPANSION JOINT /—BACK OF SIDEWALK EXPANSION JOINTﬁ & 22" o GALV. MCSX12—\ 3'-2 =I|
A BARS A-1@ c r W/-— BARS A-1 D = Tp
> 5" C-C _ e 10" c-C . =~ °
(-D e ’\ \ LA Lq,
: | IS = BARS B =
I - 3 WELDED
k3 NS z| eto"c-C |/ JONTS .
1 / e F e TYPICAL
. o 1+ BARS C 1 s D |
2 \\ FACE OF CURB | af— JEEL olL:| e 8" cc 9" | 12" _| 92"
~N - b -
EL_O_W \ 2'-7"
! = BARS A
PT __ TTTCRACK CONTROL JOINT e 10" C-C =F
30"
2-0 L 2-2 JB [ SECTION B-B COLLAR
6' MIN. 3-6" 6' MIN. 2 2'-7"
10' MAX. PLAN VIEW 10' MAX. 1'-4" 2
A BARS A-1 L 2|/ ||X2|/ ||X|/ m
2 2"X/4 z
L-VARIABLE-MAX. 20" GALV, SLOPE OF © 1 | |
20 8"___'_8_‘__2"2" D 8", 3-0" : SURRACE " GALV. MCBX12
~ BARS F & 0 z 3-2" |
a1« !
GALVANIZED MC 6 X 12—~ | F— 1_‘r g2 WARPED SECTION D-D
B — - - — - S|e BARS E  SURFACE
| | g e 6" C-C ELD 1-g"
6 | | [ o = BEFORE = ]
B B BARS B-1 N
3" DIAMETER e &% ¢ | oo
WEEP HOLE BARS E 8.1 8.1 8 ?A’?:Ls\g('n Y/'E..L?( ':L"L
SEE NOTE 8 2'-0" STUD SHEAR
SECTION C-C ?8”25‘&[22_
AADECREASE TO 1"
FRONT ELEVATION WHEN INLET IS USED SECTION E-E
ETY T o WITH MEDIANS.
1-4 WARPED GUTTER
L L BARS A-1 APPROACH GUTTER
=~ —
e 5" C-C 7"
H'/ | = - | > "
N [ I __4d - alz
| | | el © P - =
I | I | N L4z o 1.0y ol /on "
[ =l i WEEPHOLE Wyl L 2V, X2/, X1/ 4
[ ' ! FLOW + &fo BARS A-1 = SEE NOTE 8 BENT élATEs GALézANIZ b
| | ! < 12 e : SLOPE OF
| Ll cul © CYRL A B BARS A : APPROACH
el ¥ e E] e 10" C-C ©
wol BARS A T SURF ACE
FOR USE ON GRADES L MR8 | fyrxar STUD
- L83 \ﬁAR§ < FIEAR CONN.
P A E— [ amsr A g ool 5 i WELDED 10 ANGL
3 T = - ' TYPE A WARPED TYPE B
L__|, :___.J o]
1 row |1 ' [ pow —rSTEPS NOSE DETAILS
— ! | £ gl o-zv |gn TYPE A NOSE DETAL SHALL BE USED WITH CG-7 STANDARD.
_ | 3-7" TYPE B NOSE DETAL SHALL BE USED WITH CG-6 STANDARD.
SN DA (L TIE AT B 7L e
FOR USE IN SAGS SECTION A-A °30' 2"X4" S
BOTH SIDES TO BE SYMMETRICAL FOR STEP DETALS. SEE STD. ST-1. SHEAR CONNECTORS WELDED TO BENT PLATE AT 2'C-C.

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 2

REVISION DATE

104.03

STANDARD CURB DROP INLET
12" - 24" PIPE: MAXIMUM DEPTH (H) - ©'

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

233
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2016 ROAD & BRIDGE STANDARDS

THE "H" DIMENSION SHOWN ON THE STANDARDS

MINMUM COVER OF 2".

ARE LOCATED UNDER EXTENDED SLOT OF INLET.

TABLE OF QUANTITIES DI-2A, 2B, 2C
L REINFORCING STEEL
CONCRETE BARS A BARS A-1 BARS B BARS B-1 BARS C BARS E BARS F WEIGHT
Ft Cu. Yds. No. Lin. Ft.% No Lin. Ft. % No. | Lin. Ft. %] No. Lin. Ft. % No. |Lin. Ft.%| No. Lin. Ft.%| No. Lin. Ft.% Lbs.
DI-2A 2'-2" 1.71 4 3-2" 5 3'-2" 4 3'-6" - - 5 2'-0" - - - 1-6" 55
4 1.95 4 3'-2" 5 5'-0" 4 3'-6" 3 |4-3"to4-6"]|] 5 2'-0" 3 2'-0" 3 1-6" 84
6' 2.23 4 3-2" 5 7'-0" 4 3'-6" 7 | 4-3" to 4'-6" 5 2'-0" 3 4"-0" 3 1-6" 19
8' 2.51 4 3-2" 5 9'-0" 4 3'-6" 1| 4-3" to 4'-6" 5 | 2-0" 3 6'-0" 3 1-6" 154
10’ 2.79 4 3'-2n 5 1n-0" 4 3'-6" 15 | 4'-3" to 4'-6" 5 2'-0" 3 8'-0" 3 1-6" 189
12! 3.05 4 3-2" 5 130" 4 3'-6" 19 | 4'-3"to 4'-6" 5 2'-0" 3 10'-0" 3 1-6" 224
14 3.34 4 3'-2" 5 15'-0" 4 3-6" | 23 | 4'-3" to 4'-6" 5 2'-0" 3 12'-0" 3 1-6" 259
16' 3.61 4 3'-2n 5 17-0" 4 3-6" | 27 | 4'-3" to 4'-6" 5 2'-o" 3 14'-0" 3 1-6" 294
18' 3.80 4 3-2" 5 19'-0" 4 3'-6" 31 | 4-3"to 4-6"| 5 2'-0" 3 16'-0" 3 1-6" 329
20' 4.17 4 3'-2" 5 21-0" 4 3-6" |35 |4-3"to4-6"] 5 2'-0" 3 18'-0" 3 1-6" 364
6' 2.24 4 3'-2" 5 7'-0" 4 3'-6" 6 | 4-3" to 4'-6" 5 | 2-0" 3 2'-1" 6 1-6" 15
8 2.55 4 3'-2" 5 9'-0" 4 3'-6" 10 | 4'-3" to 4'-6" 5 | 2-0" 6 31 6 1-6" 150
10’ 2.82 4 3-2v 5 r-o" 4 3'-6" 14| 4-3" to 4'-6" 5 | 2-0" 3 4'-1" 6 1-6" 185
DI-2C 12! 3.09 4 3-20 5 13'-0" 4 3'-6" 18 | 4-3" to 4'-6" 5 2'-0" 6 5'-1" 6 1-6" 220
14' 3.37 4 3-2" 5 15'-0" 4 3-6" | 22 | 4'-3"to 4-6" 5 | 2-o" 3 6'-1" 6 1-6" 255
16' 3.65 4 3-2" 5 17'-0" 4 3'-g" 26 | 4'-3" to 4'-6" 5 | 2-0" 6 71" 6 1-6" 290
18' 3.93 4 3'-2" 5 19'-0" 4 3-6" | 30 | 4'-3"to 4'-6" 5 | 2-0" 6 8'-1" 6 1-6" 325
20' 4.20 4 3-2v 5 21-0" 4 3-6" | 34 | 4'-3" to 4'-6" 5 | 2-o0" 6 91" 6 1-6" 360
NOTES
DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9. ALL REINFORCING STEEL SHALL HAVE A 21. MINMUM HEIGHT = PIPE DIA.+2'-6" WHEN PIPES

AND SPECIFIED ON THE PLANS WILL BE MEASURED 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF 22. DUMP NO WASTE DRAINS TO WATERWAYS LETTERING
FROM THE INVERT OF THE OUTFALL PIPE TO THE ALL OPENINGS BY 2" IS REQUIRED ON ALL DI-2 GRATES. LOCATION OF
TOP OF THE STRUCTURE. PLAN "H" DIMENSIONS LETTERING MAY VARY BY MANUFACTURER.
ARE APPROXIMATE ONLY FOR ESTIMATING PURPOSES 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
AND THE ACTUAL DIMENSIONS SHALL BE DETERMINED (3000 PSI). PRECAST CONCRETE IS TO BE
BY THE CONTRACTOR FROM FIELD CONDITIONS. 4000 PSI. " MIN RAISED
WHEN SPECIFIED ON THE PLANS THE INVERT IS 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE | LETTERING |
TO BE SHAPED IN ACCORDANCE WITH STANDARD SHOWN ON PLANS. ~
IS-1. THE COST OF FURNISHING AND PLACING ALL <> DUMP NO WASTE DRANS TO WATERWAYS <>
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 13. THIS STANDARD IS INTENDED FOR USE IN CURB
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. AND GUTTER SITUATIONS ONLY. | DETAIL A |
IN THE EVENT THE INVERT OF THE OUTFALL PIPE 14. STANDARD INLETS MAY BE CONSTRUCTED WITH
IS HIGHER THAN THE BOTTOM OF THE STRUCTURE, CONCRETE BLOCKS IN ACCORDANCE WITH THE
THE INVERT OF THE STRUCTURE SHALL BE SHAPED DETALS SHOWN ON STANDARD DRAWING DI-MB. 2'-"
WITH CEMENT MORTAR TO PREVENT STANDING OR E
PONDING OF WATER IN THE STRUCTURE. THE COST 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE DETAL A
OF FURNISHING AND PLACING ALL MATERIALS THE EXPANSION JOINTS WILL APPLY ONLY TO
INCIDENTAL TO THE SHAPING IS TO BE INCLUDED CURB AND GUTTER. F
IN THE BID PRICE FOR THE STRUCTURE.

16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" (H) OF 5'-2" WITHOUT PIPES. THE AMOUNT
OR GREATER. FOR DETALS SEE STANDARD ST-1. DISPLACED BY PIPES MUST BE DEDUCTED TO

OBTAIN TRU QUANTITIES, FOR INLETS OF
THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. DIFFERENT DEPTHS ADD OR SUBTRACT 0.28
CUBIC YARDS OF CONCRETE FOR EACH FOOT.
# 4 X 8" SMOOTH DOWELS AT APPROXIMATELY SEE
12" C-C TO BE PLACED IN ALL AREAS ADJACENT 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET — DETAL A
TO ABUTTING CONCRETE TO PREVENT 10F 21IS TO BEL 16" AT 4.10 LBS./FT.
SETTLEMENT. 18. % DENOTES LENGTH OF ONE (1) BAR GRATE
3" DIAMETER WEEP HOLE TO BE LOCATED TO 150 * 7 LBS CAST IRON &
DRAN SUBBASE M}ﬂgg\}‘%EnggTH%I WITH, 19. ALL REINFORCING BARS TO BE #5. AN Y U Y Y U Y]
OR GALVANIZED STEEL WIRE, MINIMUM WIRE 20. GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
DIAMETER 0.03", NUMBER 4 MESH HARDWARE WATER TOWARD THE INLET THROAT. SECTION F-F
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.
SPECIFICATION \WDOT
REFERENCE
STANDARD CURB DROP INLET ROAD AND ERIDGE STANDARDS

233 12" = 24" PlPE' MAX'MUM DEPTH (H)'gl REVISION DATE SHEET 2 OF 2
302

VIRGINIA DEPARTMENT OF TRANSPORTATION
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2016 ROAD & BRIDGE STANDARDS

DI-2AA, 2BB, 2CC

NOTES
BARS H# 5
('_ e 8" C-C 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9. ALL REINFORCING STEEL SHALL HAVE A MIN. COVER
) MAXIMUM DEPTH (H) TO BE 20'. FOR DEPTHS OF 2.
- P LESS THAN 9'USE STANDARD DI-2A, 2B OR 2C.
P | B B N 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF ALL
= 2. THE "H" DIMENSION SHOWN ON THE STANDARDS OPENINGS BY 2.
AND SPECIFIED ON THE PLANS WILL BE MEASURED
. n FROM THE INVERT OF THE OUTFALL PIPE TO THE 1. CAST-IN- PLACE CONCRETE IS TO BE CLASS A3
o= u{ #[o TOP OF THE STRUCTURE. PLAN "H" DIMENSIONS (3000 PSD). PRECAST CONCRETE IS TO BE 4000 PSI.
o o o TS ARE APPROXIMATE ONLY FOR ESTIMATING
(S Sil Wk PURPOSES AND THE ACTUAL DIMENSIONS SHALL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
" o BE DETERMINED BY THE CONTRACTOR FROM FIELD SHOWN ON PLANS
= CONDITIONS.
13. THIS STANDARD IS INTENDED FOR USE IN CURB
; = 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS TO AND GUTTER SITUATIONS ONLY.
% k BE SHAPED IN ACCORDANCE WITH STANDARD IS-1.
. THE COST OF FURNISHING AND PLACING ALL 14. IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE TO BE KEYED. ALL SPLICES IN BARS V TO BE
g" 2'-3" g" INCLUDED IN THE BID PRICE FOR THE STRUCTURE. A MINIMUM OF 40 DIAMETERS (20").
31_7n 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-2A,
4. IN THE EVENT THE INVERT OF THE OUTFALL PIPE 28, 2C.
PLAN VIEW THE NVERT OF THE STRUCTURE SHALL BE SHADED
WITH CEMENT MORTAR TO PREVENT STANDING OR 16. FOR DESCRIFTION AND LOCATION OF DIMENSION L
SR S BT ST, T o
=5 INCIDENTAL TO THE SHAPING IS TO BE INCLUDED 17. FOR NUMBER OF BARS A-F REQURED AND LENGTHS
2 IN THE BID PRICE FOR THE STRUCTURE. 04
v ciom * SECSAGEID, 5 ROVORD, Fom oerwis seE % SYATIES IO ARE TR it T o
€105 Lo SL0T5 ) M e
SUBBASE 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. CONCRETE AND STEEL DISPLACED BY PIPES MUST
FH---- '\WEEP foLe, 7 8 X 8" SHOOTH DOMELS. AT APPROXMATELY 12" BE DEDUCTED TO OBTAN TRUE QUANTITIES.
-k ) SEE NOTE 8. T T PLACED IN ALL AREAS ADJACENT T 19. FOR DETALS AND DIMENSIONS OF CURB, SLOT, BEAM,
kd ) . PREVE COLLAR AND GRATE, DROPPED GUTTER LINE, AND
' I IN LIEU OF DOWELS A 2" X 4" NOTCH MAY BE REINFORCING AND STRUCTURAL STEEL NOT
PROVIDED. SEE STANDARD T-DI-3, 4 FOR DETALED SEE STANDARD. DR2A
ALTERNATE DESIGN. -
X )
1. L 8. 3" DIAMETER WEEP HOLE IS TO BE LOCATED TO
| M STEPS. SEE DRAN SUBBASE MATERIAL. WEEP HOLE WITH 12"
I b d Ind TE X 12" PLASTIC HARDWARE CLOTH !/, MESH OR
} . GALVANIZED STEEL WIRE, MINMUM WIRE DIAMETER INCREMENTS TO BE ADDED
1. { ST e RN B foR £k JoOTON ST of
hd | X! STRUCTURE. DEPTH (H) AND, OR SLOT LENGTH (L)
! BARS V | H L
(N #4 © 8" C-C [] 4 CONCRETE STEEL | CONCRETE | STEEL
. ‘r1> Cu. Yds. Lbs. Cu. Yds. Lbs.
L& V7 0.28 64 - -
> : 0.28 64 0.16 17
X 0.28 64 0.16 17
| XA !
1 J—gemona : APPROXIMATE QUANTITIES FOR
Y| JonT | M'N'MLUM :EII:EZE::"L":;LET — SCHEDULE OF REINFORCING STEEL
s I : 77777772 TYPE |DIMENSION
i I | - ST Vewy ~ SEE NOTE 16|  STEEL SEE NOTE 17
n T DI- Lin. Ft. Lbs. Cu. Yds. BARS H BARS H1 BARS V
~ BARS H BARS Hilt 5 2AA 21ou 609 2.77 NO LENGTH NO LENGTH NO LENGTH
12"5090 e 12" C-C 2BB 4'-0" 647 3.06 REQ'D. REQ'D. REQ'D.
2cC 6'-0" 685 3.38 4(1.5H+ 48| 3-2 JasH+n+8[ 3-3n 36  |H-(r-4m
SECTION THROUGH ELEVATION
\NWvDOT SPECIFICATION
ROAD AND BRIDGE STANDARDS STANDARD CURB DROP INLET REFERENCE
SHEET 1 OF 1 | REVISION DATE 12" - 24" PIPE: DEPTH (H) = 9'TO 20' 233
104.05 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

(EXPANSION JOINT /—BACK OF SIDEWALK—\ EXPANSION J°|NT7 SEE NOSE DETALS DI-2D, 2E, 2F
. GALV. MC_6X12 =2 i U AT
; WELD BEFORE " [ SYp" _ BARS A-1e@| \ __| 2" .
SEE STANDARD DI-2A 5 GALVANIZING N © 5" C-Q—\ 7 BARS M _
FOR GRATE DETALS X ™ 3 & o L \ @ 6" C-C
=L
BARS A-1@ o| o WELDED A1 F + 1 Bars a1e Ny -
5" C-C Z| a2 JOINTS 3 G [ 10" c-c — b2 T BARS L _©
0w TYPICAL- N 2 . r e 6" C-C
|”A =C < [ B 1= _| 45 BARS B . — T
vg® o 5 2o 0o EEAR &l
= 7 J ( - =1 i -
o & Z " & i ? wST  BARS A—/'/ BARS o |
- M = = 3 X [+ 4
Y] = — 3 aw¥  Bars F—1.:| ars p 1| W
: L {—=1 | 1A= oreps, seefr )’ e6"Cc| | gu
o FACE Ol T NOTE B o | 2]t I Z
= 2 CURB Z < 3
i FLOW = . :
o - CRACK CONTROL JOINT oW | GALVANIZED T
g L2Y5"X2Y5 " X/g" et
—c s ] 13'-8" LONG
6'MIN FOR DETALS OF GRATES 8" 6'-8" 8"
10" MAX SEE DI-2A,28B,2C 8'-o"
COLLAR SECTION A-A
8II 4|_8|| =|'8II 1|_4“ 2" 2|_o" sl_oll
6'-0" 8" 4'-8" 8"
L 2/2“X2|/2"XI/4“
A FRTA e e o
APPROACHY %| [ Y—g—t—
PLAN VIEW SURFACE | 1% Yesres A
L-VARIABLE-MAX. 20" . 7| e 10" c-C
, 2'-0", 8" 4-8"____ 8" VAR _|8" 3'-0" AR < Bars B
_t 1 BARS Fl 1 & \ o o |7 ] e 10" c-C
,_<‘ ——————— == =/ l Y ,-v
+« ‘ 2 /’:"—EN%' e-c
- - - SURFACE . v -
GALV. Mc 6x12—~ I BARS 81 /g g+ | g A o
| '2 o'l' /AA\DECREASE TO ©
& - 1" WHEN INLET
IS USED WITH o 8" onc
_C MEDIANS.
B o ouere SECTION C-C
| SEE NOTE 8 W, ISECTION B-B
— | 5"%1/4" "X2/2"X1/4"
BENT PLATES s EED
_ SLOPE OF
ioI APPROACH =
FRONT ELEVATION SURFACE 3
G SO,
DI-2F |-+-| WELDED TO ANGLE
— IRON AT 2°C-C
= T = WARPED
E4 T3 TYPE A Y TYPE B
T [ NOSE DETAILS
FLow | '] rFLOW TYPE A NOSE DETAL SHALL BE USED WITH CG-7 STANDARD.
[ : TYPE B NOSE DETAL SHALL BE USED WITH CG-6 STANDARD.
! -- GALVANIZED PLATE FOR TYPE A TO BE BENT ON AN ANGLE
FOR USE IN SAGS OF 68°30' AND IS TO BE ANCHORED WITH />"X4" STUD
FOR USE ON GRADES O SDES ToUBE SYMMETRICAL SHEAR CONNECTORS WELDED TO BENT PLATE AT 2'C-C.
SPECIFICATION \WVDOT
REFERENCE
STANDARD CURB DROP INLET ROAD AND ERIDGE STANDARDS
233 30" = 48" PIPE: MAXIMUM DEPTH (H) = 9| REVISION DATE SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.06
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2016 ROAD & BRIDGE STANDARDS

DI-2D, 2E, 2F
TABLE OF QUANTITIES
TYPE L |concreTE REINFORCING STEEL
BARS A | BARS A-1 | BARS B BARS B-1 BARS D BARS D-1 | BARS E BARS F BARS L | BARS M__ |WEIGHT
Ft. Cu. Yds. | NoJJ Lin. Ft*|No] Lin. Ft No.Lin. F t* | No. Lin. Ft. * |NoJ Lin. Ft. ¥ [NoJLin. Ft.%|No.JLin. Ft. %] No.] Lin. Ft.%| No.] Lin. Ft.¥| No.]Lin. F1.¥| Lbs.
DI-2D | 4'-8" 452 | 1| 5-8" |5] 5-8" | 7] 3-2" | - - 13| 6-8" |13]| 5-8" | - - - - 12| 5-8" | 13| 1-0" | 328
6'-0" 473 [] 5'-8" 5 7'-0" 7 3'-2" 3 4'-3" to 4'-6" 13 6'-8" 13 5'-8" 3 1-0" 3 1'-6" 12 5'-8" 13 1-0" 350
8'-0" 5.05 | 1] 58" |5] 9-0" |7 | 3-2" | 7 |4-3" to 4-6"|13] 6-8" [13] 5-8" | 3| 3-0" |3 | 16" |12] 5-8 [13]| 1-0" | 3/
10'-0" 536 | 1| 5-8" |[5] 1m-0" |7 ] 3-2" |10 |4-3" to 4-6"| 13| 6-8" |13| 5-8" | 3| 50" |3 | 1-6" |12 ]| 5-8" | 13| 1-0" | 406
DI-2E [ 12'-0" 568 | 1| 5-8" |5]13-0" |7 | 3-2" |15 |4-3" to 4-6"| 13| 6-8" |13] 5-8" | 3| 70" | 3 | 16" |12 | 5-8" | 13| 1-0" | 441
14'-0" 6.00 | 1| 58" |5] 150" | 7] 3-2" |19 ]|4-3" to 4-6"]|13] 6-8" [13] 58" | 3] 90" |3 | 16" |12 ] 5-8" | 13| 1-0" | 476
16'-0" 631 | 1| 5-8" [5]17-0" |7 | 3-2" | 23] 4-3" to 4-6"| 13| 6-8" [13| 5-8" | 3] 1-0" | 3 | 16" |12 ] 5-8" | 13| 1-0" | 51
18'-0" 6.62 1 5'-8" 51 19'-0" 7 3'-2" 27| 4'-3" to 4'-6"| 13 6'-8" 13 5'-8" 3 13'-0" | 3 1'-6" 12 5'-8" 13 1'-0" 546
20'-0" 6.94 | 1| 5-8" |5] 21-0" |7 | 3-2" | 31]|4-3" to 4-6"|13] 6-8" [13] 5-8" | 3| 15-0" | 3 | 1-6" |12 ]| 5-8" | 13| 1-0" | 581
6'-0" 473 | 1] 58" [5] 70" | 7] 3-2" | 2 |4-3" to 4-6"|13] 6-8" [153] 58" | 6] 10" |6 | 16" |12] 5-8" | 13| 1-0" | 353
8'-0" 5.05 | 1| 5-8" |5] 9-0" |7 ] 3-2" | 6 |4-3" to 4-6"]| 13| 6-8" |13| 5-8" | 6] 2'-0" | 6 | 16" |12 ]| 5-8" | 13| 1-0" | 388
10'-0" 5.36 | 1| 58" |[5] W-0" | 7] 3-2" |10 |4-3" to 4-6"|13] 6-8" |13| 58" | 6] 30" |6 | 16" |12]| 5-8 | 13| r-0" | 423
12'-0" 568 | 1| 5-8" |5]13-0" |7 | 3-2" |14 | 4-3" to 4-6"| 13| 6-8" |13| 5-8" | 6] 4-0" |6 | 16" |12 ]| 5-8" | 13| 1-0" | 458
DI-2F [ 14-0" 6.00 | 1] 58" [5] 150" | 7] 3-2" |18 |4-3" to 4-6"|13] 6-8" |13| 58" | 6] 50" |6 | 16" |12]| 5-8" | 13| 1T-0" | 493
16'-0" 6.31 | 1| 5-8" |[5]17-0" |7 | 3-2" [22]4-3" to 4-6"| 13| 6-8" |13| 5-8" | 6] 6-0" |6 | 16" |12 ]| 5-8" | 13| r-0" | 528
18'-0" 662 | 1] 5-8" |5] 190" |7 | 3-2" | 26]4-3" to 4-6"]| 13| 6-8" |13] 58" | 6] 70" |6 | 16" |12 ]| 5-8" | 15| T-0" | 563
20'-0" 6.94 | 1| 5-8" [5] 21-0" |7 | 3-2" [30|4-3" to 4-6"| 13| 6-8" |13| 5-8" | 6] 80" |6 | 16" |12 | 5-8" | 13| 1-0" | 598
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH OF 2 IS TO BE L+16" AT 4.10 LBS./FT..
2, THE "H" DIMENSION SHOWN ON THE STANDARDS 12"'X12" PLASTIC HARDWARE CLOTH !/4" MESH
AND SPECIFIED ON THE PLANS WILL BE OR GALVANIZED STEEL WIRE, MINIMUM WIRE 18. *DENOTES LENGTH OF ONE (1) BAR.
MEASURED FROM THE INVERT OF THE OUTFALL DIAMETER 0.03", NUMBER 4 MESH HARDWARE
PIPE TO THE TOP OF THE STRUCTURE. CLOTH ANCHORED FIRMLY TO THE OUTSIDE 19, ALL REINFORCING BARS TO BE #5.
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY OF THE STRUCTURE.
FOR ESTIMATING PURPOSES AND THE ACTUAL 20, GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
DIMENSIONS SHALL BE DETERMINED BY THE 9. ALL REINFORCING STEEL SHALL HAVE A MIN. WATER TOWARD THE INLET THROAT.
CONTRACTOR FROM FIELD CONDITIONS. COVER OF 2" %RQLEO W)ST BE REVERSIBLE (RIGHT HAND GRATE
3, WHEN SPECIFIED ON THE PLANS THE INVERT IS 10, ALL REINFORCING STEEL TO BE CUT CLEAR OF
TO BE SHAPED IN ACCORDANCE WITH STANDARD ALL OPENINGS BY 2". 21, MINMUM HEIGHT WHEN PIPES ARE LOCATED UNDER
IS-1. THE COST OF FURNISHING AND PLACING ALL EXTENDED SLOT OF INLET.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. (3000 PSI). PRECAST CONCRETE IS TO BE 22. INLET MAY BE USED WITH LARGER LONGITUDINAL
4000 PSI. PIPES (72" MAXIMUM) PROVIDED HORIZONTAL
4, IN THE EVENT THE INVERT OF THE OUTFALL CLEARANCE BETWEEN ADJACENT PIPES IS ADEQUATE
PIPE IS HIGHER THAN THE BOTTOM OF THE 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE AND MINIMUM HEIGHT (H) EQUALS PIPE DIAMETER PLUS
STRUCTURE, THE INVERT OF THE STRUCTURE SHOWN ON PLANS 2'-10".
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 13. THIS STANDARD IS INTENDED FOR USE IN CURB
IN THE STRUCTURE. THE COST OF FURNISHING AND GUTTER SITUATIONS ONLY.
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID 14. STANDARD INLETS MAY BE CONSTRUCTED WITH
PRICE FOR THE STRUCTURE. CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETALS SHOWN ON STANDARD DRAWING DI-MB.
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETALS SEE STANDARD ST-1.  15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
THE EXPANSION JOINTS WILL APPLY ONLY TO
. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. CURB AND GUTTER.
7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH

12" C-C_TO BE PLACED IN ALL AREAS ADJACENT
TO_ABUTTING CONCRETE TO PREVENT
SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
NOTCH MAY BE PROVIDED. SEE STANDARD
T-DI-3, 4 FOR ALTERNATE DESIGN.

(H) OF 5'-0" WITHOUT PIPES. THE AMOUNT
DISPLACED BY PIPES MUST_ BE DEDUCTED TO
OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT 0.63
8lf:_JBI[§)EPYT_;?_{RDS OF CONCRETE FOR EACH FOOT

ROAD AND BRIDGE STANDARDS

WVDOoT

SHEET 2

OF 2| REVISION DATE

104.07

STANDARD CURB DROP INLET
30" - 48" PIPE: MAXIMUM DEPTH (H) = 9'

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE
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2016 ROAD & BRIDGE STANDARDS
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NOTES
DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9.

THE "H" DIMENSION SHOWN ON THE STANDARDS

AND SPECIFIED ON THE PLANS WILL BE

MEASURED FROM THE INVERT OF THE OUTFALL

PIPE TO THE TOP OF THE STRUCTURE.

PLAN "H'" DIMENSIONS ARE APPROXIMATE ONLY 1.
FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

WHEN SPECIFIED ON THE PLANS THE INVERT IS

TO BE SHAPED IN ACCORDANCE WITH STANDARD

IS-1. THE COST OF FURNISHING AND PLACING ALL 13.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

IN THE EVENT THE INVERT OF THE OUTFALL

PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE

SHALL BE SHAPED WITH CEMENT MORTAR TO 15.
PREVENT STANDING OR PONDING OF WATER

IN THE STRUCTURE. THE COST OF FURNISHING

AND PLACING ALL MATERIALS INCIDENTAL TO 16.
THE SHAPING IS TO BE INCLUDED IN THE BID

PRICE FOR THE STRUCTURE.

STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETALS SEE STANDARD ST-1.

THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

# 4 X 8' SMOOTH DOWELS AT APPROXIMATELY 18,
12" C-C_TO BE PLACED IN ALL AREAS ADJACENT
TO_ABUTTING CONCRETE TO PREVENT

SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"

NOTCH MAY BE PROVIDED. SEE STANDARD

T-DI-3, 4 FOR ALTERNATE DESIGN.

3" DIAMETER WEEP HOLE TO BE LOCATED TO
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
12"X12" PLASTIC HARDWARE CLOTH '/4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TO THE OUTSIDE 21,
OF THE STRUCTURE.

12.

20.

DI-2DD, 2EE, 2FF

ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER O

ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2".

CAST-IN PLACE CONCRETE IS TO BE CLASS A3
230%%0 F’PSSII)' PRECAST CONCRETE IS TO BE

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
SHOWN ON PLANS

THIS STANDARD IS INTENDED FOR USE IN CURB
AND GUTTER SITUATIONS ONLY.

IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
TO BE KEYED. ALL SPLICES IN BARS V TO BE
A MINIMUM OF 40D (20".

Z(E)RZFLAN VIEW OF INLET SEE STANDARD DI-2D,

$5I(E)VIDE SAFETY SLABS WHEN SPECIFIED ON

FOR_DESCRIPTION AND LOCATION OF DIMENSION
L SEE SHEET 104.0

FOR NUMBER OF BARS A-M_REQUIRED AND
LENGTHS SEE SHEET 104.07.

QUANTITIES SHOWN ARE FOR MIN. INLETS OF
EACH TYPE. FOR INLETS OF GREATER DEPTH
(H) OR LARGER SLOTS (L), INCREMENTS SHOWN
PER FOOT MUST BE ADDED. THE AMOUNT OF
CONCRETE AND STEEL DISPLACED MUST BE
DEDUCTED TO OBTAIN TRUE QUANTITIES.

FOR DETAILS AND DIMENSIONS OF CURB, SLOT,
BEAM, COLLAR AND GRATE, DROPPED GUTTER
LINE, AND REINFORCING AND STRUCTURAL
STEEL NOT DETALED SEE STANDARD DI-2D.

INLET MAY BE USED WITH LARGER LONGITUDINAL
PIPE (72" MAXIMUM) PROVIDED HORIZONTAL
CLEARANCE BETWEEN ADJACENT PIPES IS
ADEQUATE.

|
BARS HI#5 OPTIONAL INCREMENTS TO BE ADDED FOR EACH
e 12" C.C.
SONT UCTION APPROXIMATE QUANTITIES FOR ADDITIONAL FOOT OF DEPTH (H) AND
MINIMUM 9'DEPTH INLET OR SLOT LENGTH (L)
SECTION THROUGH ELEVATION CEINFORCING H n
DI- | DIMENSION L STEEL | CONCRETE DI-
SCHEDULE OF REINFORCING STEEL SEE NOTE 17 TYPE |CONCRETE| STEEL |CONCRETE| STEEL
BARS MARK NO. REQUIRED LENGTH TYPE| Lin.Ft. Lbs. Cu. Yds. Cu. Yds. Lbs. Cu. Yds. Lbs.
20D | 4'-8" 1,683 6.93 20D | 0.83 191 —_ I
H 4(1.5H+1 +16 5'-g"
H1 4(1.5H+1) +12 71-8" 2EE 6'-0" 1,714 7.20 2EE 0.63 191 0.16 17
v 76 H-1'-2" 2FF 6'-0" 1,733 7.25 2FF | 0.63 191 0.16 17
SPECIFICATION \WDOT
REFERENCE STANDARD CURB DROP INLET ROAD AND BRIDGE STANDARDS
233 30" - 48" PIPE: DEPTH (H) = 9'TO 20' REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.08

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-3A, 3B, 3C

FOR DETALS OF INLET EélFr)\lArNSION E%qu 5
NST. S
EXPANSION JOINT 3'-10" /- FRAME & COVER BACK OF SIDEWALK x 7 JOINT BARS D v’c/( éﬁFT)?(E)QCH
C SEE STANDARD IC-2. - Ed BAR G\Zt WARPED
" = - _— 3
/ BARS G 4" 4.._‘2_/ E %] - | 4 GUTTER
Do Y E T: & qU h
R BARS C ngugn al™ BAR C—H" —= SUBBASE
= e P e T
Y > \—T‘iz g 61616 BaRS B i S HARDWARE
5 | I x|= ¥ LTSI WEEP HOLE,
: ! Tl 5%l o | a SEE NOTE 8
L LL @ | : . AL | 4 5 |
e gt I E==lME 1 '
T 7 = S 13 £
I \7 H— 1 T o, el
T m T | SsmeessEt
1o [ lomr  Loas / et
7 , LBARS D curter FACE OF CURB g1 o-gv |8
CRACK_CONTROL JOINT CRACK CONTROL JOINT o
2'-0" 3-Q"
5 MIN PLAN o SECTION A-A
0" MAX. ' MIN,
A 107 MAX. [~ KEYED CONST. JOINT
L-VARIABLE - MAX. 20 10" on WARPED
ey 8" 30" | on <—"H"— GUTTER

|

I “\__%3" DIAMETER
I WEEP HOLE
I

8"

A

18"

TYPE A NOSE DETAIL SHALL BE USED WITH CG-3 & CG-7 STANDARDS.

FRONT ELEVATION

(GUTTER REMOVED)

TYPE B NOSE DETAIL SHALL BE USED WITH CG-2 & CG-6 STANDARDS.

GALVANIZED PLATE FOR TYPE A TO BE BENT ON AN ANGLE OF 68°30'
CONNECTORS AND IS TO BE ANCHORED WITH !/5" X 4" STUD SHEAR

WELDED TO BENT PLATE AT 2'C-C.

BARS

DI-3A L
[\ ——

o

DI-3B

FOR USE ON GRADES

F

L2Yp" X2V X1/
GALVANIZED

/2" X 4" STUD SHEAR CONNECTOR
TO ANGLE IRON AT 2'C-C.

WARPED

APPROACH
GUTTER

WELDED

APPR. PAVEMENT

PAVEMENT

FOR USE IN SAGS
BOTH SIDES TO BE SYMMETRICAL

: -0
DETAL WHEN USED

ADJACENT TO CURB
WITHOUT GUTTER

WDOT

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 2

104.09

REVISION DATE

STANDARD CURB DROP

INLET

12" - 30" PIPE: MAXIMUM DEPTH (H) = 8'

SPECIFICATION
REFERENCE

08/10

VIRGINIA DEPARTMENT OF TRANSPORTATION

233
302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

TABLE OF QUANTITIES ialhiabiadad
L |AREA OF REINFORCING STEEL
TYPE SLOT
Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G WEIGHT
Ft. | Sq.Ft. | Cu. Yds. | No.| Lin. Ft. % | No. Lin. Ft. % No. Lin. Ft. % | No. | Lin. Ft*] No. JLin. Ft.%| No. |Lin. Ft. | No. Lin. Ft.%| Lbs.
DI-3A | 2'-6"| 1.15 2.26 - - - - 1 5'-7" 3 3'-2" - - - - 6 1-0" 22
4I 1-83 2.59 5 1I_6II 2 6I_7II to 6I_10II 3 5I_7II 3 3I_2II 4 1|_6|| 3 1|_6|| 4 1|_o|| 64_
6' 2.75 3.02 5 3'-6" 6 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 3'-6" 3 1'-6" 4 1'-0" m
8' 3.67 3.46 5 5'-6" 10 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 5'-6" 3 1'-6" 4 1'-0" 158
DI-3B 10' 4.58 3.90 5 7'-6" 14 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 7'-6" 3 1'-6" 4 1'-0" 204
12 5.50 4.34 ] 9'-6" 18 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 9'-6" 3 1'-6" 4 1'-0" 251
14 6.42 4.78 5 11'-6" 22 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 11'-6" 3 1'-6" 4 1'-0" 298
16' 7.33 5.22 5 13'-6" 26 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 13'-6" 3 1'-6" 4 1'-0" 345
18' 8.25 5.66 5 15'-6" 30 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 15'-6" 3 1'-6" 4 1'-0" 391
20' 9.17 6.09 S 17'-6" 34 6'-7" to 6'-10" 3 5'-7" 3 3'-2" 4 17'-6" 3 1'-6" 4 1'-0" 438
6' 2.75 3.01 10 1'-g" 4 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 1-9" 6 1's6" 2 1'-0" m
8' 3.67 3.45 10 2'-9" 8 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 2'-9" 6 1'-6" 2 1'-0" 158
10' 4.58 3.89 10 3'-9" 12 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 3'-9" 6 1'-6" 2 1'-0" 205
12 5.50 4.33 10 4'-9" 16 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 4'-9" 6 1'-6" 2 1'-0" 252
DI-3C 14 6.42 4.77 10 5'-9" 20 6'-7" to _6'-10" 5 5'-7" 3 3'-2" 8 5'-g" 6 1'-6" 2 1'-0" 298
16' 7.33 5.21 10 6'-9" 24 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 6'-9" 6 1'-6" 2 1'-0" 345
18' 8.25 5.65 10 7'-9" 28 6'-7" to _6'-10" 5 5'-7" 3 3'-2" 8 7'-9" 6 1'-6" 2 1'-0" 392
20' 9.17 6.09 10 8'-9" 32 6'-7" to 6'-10" 5 5'-7" 3 3'-2" 8 8'-9" 6 1'-6" 2 1'-0" 439
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
12" C-C TO BE PLACED IN ALL AREAS ADJACENT THE EXPANSION JOINTS WILL APPLY ONLY TO
2. THE "H" DIMENSION SHOWN ON THE STANDARDS TO ABUTTING CONCRETE TO PREVENT CURB AND GUTTER.
AND SPECIFIED ON THE PLANS WILL BE SETTLEMENT.
MEASURED FROM THE INVERT OF THE OUTFALL 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
PIPE TO THE TOP OF THE STRUCTURE. , 3" DIAMETER WEEP HOLE TO BE LOCATED TO ) OF 5'-2" WITHOUT PIPES. THE AMOUNT
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY DRAIN SUBBASE MATERIAL. WEEP HOLE WITH DISPLACED BY PIPES MUST BE DEDUCTED TO
FOR ESTIMATING PURPOSES AND THE ACTUAL 12"X12" PLASTIC HARDWARE CLOTH !/4" MESH OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIMENSIONS SHALL BE DETERMINED BY THE OR GALVANIZED STEEL WIRE, MINIMUM WIRE DIFFERENT DEPTHS ADD OR SUBTRACT 0.32
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE CUBIC YARDS OF CONCRETE FOR EACH FOOT
CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF DEPTH.
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS OF THE STRUCTURE.
TO BE SHAPED IN ACCORDANCE WITH STANDARD 17, LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
IS-1. THE COST OF FURNISHING AND PLACING ALL 9, ALL REINFORCING STEEL SHALL HAVE A MIN. OF 2 IS TO BE L +16" AT 4.10 LBS./FT
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2".
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 18. % DENOTES LENGTH OF ONE (1) BAR.
10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
IN THE EVENT THE INVERT OF THE OUTFALL ALL OPENINGS BY 2". 18. ALL REINFORCING BARS TO BE #5.
4. PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3 20, WHEN INLET IS USED IN 4'-0" MEDIAN, BACK OF
SHALL BE SHAPED WITH CEMENT MORTAR TO (3000 PSI). PRECAST CONCRETE IS TO BE INLET IS TO BE SHAPED TO CONFORM TO
PREVENT STANDING OR PONDING OF WATER 4000 PsSI. PROPOSED CURB.
IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO 12, LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
THE SHAPING IS TO BE INCLUDED IN THE BID SHOWN ON PLANS.
PRICE FOR THE STRUCTURE.
13, IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
5, STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" WITH INTEGRAL CURB, GUTTER IS TO BE
OR GREATER. FOR DETALS SEE STANDARD ST-1. OMITTED (SEE DETAIL).
6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 14, STANDARD INLETS MAY BE CONSTRUCTED WITH
CONCRETE BLOCKS IN ACCORDANCE WITH THE
DETALLS SHOWN ON STANDARD DRAWING DI-MB.
SPECIFICATION \WDOT
REFERENCE
STANDARD CURB DROP INLET ROAD AND BRIDGE STANDARDS
233 12" - 30" PIPE: MAXIMUM DEPTH (H) = 8' REVISION DATE SHEET 2 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 04.10

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-3AA, 3BB, 3CC

BARS H
<#5 e 12" C-C

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9.
MINIMUM_DEPTH (H) TO BE 8'-0'. MAXIMUM
DEPTH TO BE 20'-0". FOR INLETS LESS THAN

ALL REINFORCING STEEL SHALL HAVE
COVER OF 2".

A MIN.

TR Y 8 USE STANDARD DI-3A, 3B, 3C. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2",
T THE "H" DIMENSION SHOWN ON THE STANDARDS
2. ] AND SPECIFIED ON THE PLANS WILL BE 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
ol | MEASURED FROM THE INVERT OF THE OUTFALL (3000 PSD. PRECAST CONCRETE IS TO BE
& . P> BARS H PIPE TO THE TOP OF THE STRUCTURE. 4000 PSI.
o #5 @ 12" C-C PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL 12. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
N DIMENSIONS SHALL BE DETERMINED BY THE SHOWN ON PLANS.
B A CONTRACTOR FROM FIELD CONDITIONS.
- 13. WHEN INLET IS USED IN 4'MEDIAN BACK OF
i L o J . WHEN SPECIFIED ON THE PLANS THE INVERT IS INLET IS TO BE SHAPED TO CONFORM WITH
8" _ 2'-8 8 TO BE SHAPED IN ACCORDANCE WITH STANDARD PROPOSED CURB.
=~ o IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE 14. IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. TO BE KEYED. ALL SPLICES IN BARS V TO BE
- A MINIMUM OF 40 DIAMETERS (20").
SECTION A-A IN THE EVENT THE INVERT OF THE OUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-3A,
STRUCTURE, THE INVERT OF THE STRUCTURE 3B, 3C.
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 16. QUANTITIES SHOWN ARE FOR MINIMUM INLETS
IN THE STRUCTURE. THE COST OF FURNISHING OF EACH TYPE. FOR INLETS OF GREATER DEPTH
AND PLACING ALL MATERIALS INCIDENTAL TO (H) OR LONGER SLOT (L) INCREMENTS SHOWN
SEE NOTE 19 THE SHAPING IS TO BE INCLUDED IN THE BID PER FOOT MUST BE ADDED. THE AMOUNT OF
[ PRICE FOR THE STRUCTURE. CONCRETE AND STEEL DISPLACED BY PIPES
MUST BE DEDUCTED TO OBTAN TRUE QUANTITIES.
= STEPS ARE REQUIRED. FOR DETAILS SEE
5 . - STANDARD ST-1.
< ] T 17. FOR NUMBER OF BARS A-G REQUIRED AND
= . THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. LENGTHS SEE SHEET 104.10.
* E/L\S%ARE # 4 X 8" SMOOTH DOWELS AT APPROXIMATELY
STEPS. SEE 12" C-C TO BE PLACED IN ALL AREAS ADJACENT 18. FOR DESCRIPTION AND LOCATION OF DIMENSION
NOTE 5 [~ l. SUBBASE TO ABUTTING CONCRETE TO PREVENT L SEE SHEET 104.09.
BARS V WEER HOLE.  ROTCH MAY BE PROVIDED. SEE STANDARD —
— V—T SEE NOTE 8. : 19. FOR ALL DETALS, DIMENSIONS, AND
= . q T-DI-3, 4 FOR ALTERNATE DESIGN. REINFORCING STEEL ABOVE THIS LINE SEE
Att—t 3" DIAMETER WEEP HOLE TO BE LOCATED TO STANDARD DI-3A, 38, 3C.
T nl DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
. 12"X12" PLASTIC HARDWARE CLOTH !/4" MESH
r ] v OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
A A 8%O¥HEA§$§8§$8REFIRMLY TO THE OUTSIDE
™ ’ SCHEDULE OF REINFORCING STEEL
8SL'§PAL BARS H BARS H 1 BARS V
JOINT - - | NO. LENGTH NO. LENGTH NO. | LENGTH
| REQ'D. REQ'D. REQ'D.
i | 4xCH+1) 3-6" 4x(H+1) 3-8" 36 | H-1-4"
- A .
T y v
o & ARS APPROXIMATE QUANTITIES FOR Fop M S TIONEE ZOBED
#5 @ 127 C-C MINIMUM 8' DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
1- #5 BAR H EACH CORNER TYPE | DIMENSION L | REINFORCING | CONCRETE H L
1- #5 BAR Hq EACH ALTERNATE CORNER SEE NOTE 18 STEEL CONCRETE | STEEL | CONCRETE STEEL
DI- Lin, Ft. Lbs. Cu. Yds. Cu. Yds. Lbs. Cu. Yds. Lbs.
3AA 2'-6" 452 3.4 0.317 54 - -
SECTION THROUGH ELEVATION 3BB 4-0" 494 3.47 0.317 54 0.22 235
3CC 6'-0" 541 3.89 0.317 54 0.22 23.5
WDDT SPECIFICATION
ROAD AND BRIDGE. STANDARDS STANDARD CURB DROP INLET REFERENCE
SHEET 1 OF 1 REVISION DATE 12" = 30" PlPE: DEPTH (H) 8' TO 20I 233
104 11 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

EXPANSION JOINT -10" EXPANSION DI-3D, 3E, 3F
<_ " " JOINT> ;
: > 5 g — S A R TR R BT

== BACK OF SIDEWALK al = N WITH " X 4" STUD SHEAR CONNECTORS
. | BARS C a9 WELDED TO BENT PLATE AT 2" C-C.
pll | o
o w TYPE A NOSE DETAL SHALL BE USED WITH CG-3
BARS G ‘4 - _/ME%OR DETALS OF INLET E o AND CG-7 STD. i
< FRAME & COVER SEE o ¥ TYPE B NOSE DETAL SHALL BE USED WITH CG-2
AN 4 ™ BARS D STANDARD IC-2. 6 66" ol 3 AND CG-6 ST,
5 \ BARS F BARS B = Lol /oy s an
~BARS H a ol L2Y"X2Yp"X1/ 4
e A\ [~ ol oo GALVANIZED
= . = Wy BENT PLATE
5 2 ? \ T 66" 1 }5 2
Ela & = 11 T =|a
=11 Yy 8"RA J N = 173
e e f
- -\ L A 4 4II
o & § || Ve BAR A VR
2 ———— FACE OF CURB JOINT TYPE A TYPE B
CRACK CONTROL JOINT GUTTER
30" I/o" X 4" STUD SHEAR
2'-Q" CONNECTOR WELDED TO
&' MIN. PLAN ‘ &' M. ANGLE IRON AT 2'C-C.
107MAX. 10" MAX. NOSE DETALS
L-VARIABLE - MAX. 20" "
2-0" ,g{ oign 8" 8" 3-0 ~ APPR. PAVEMENT
H A 5 } WARPED PAVEMENT
\_‘\ __________ ___ 2 \[1
AW ¥ N } L ——
e £ e E =B & L g
| 3" DIAMETER 210" _. =~ _~APPROACH GUTTER
EEP HOLE KEYED CONSTR. JOINT 12" DETALL WHEN USED
EE NOTE 8. BARS *[>/ £ WARPED GUTTER ADJACENT TO CURB
63',’
©|BARS B—~Lf - 2- 4 WITHOUT GUTTER
i gt KEYED BARS A
Lo s A ——d CONST. JT.o BARS C&H APPROACH GUTTER
ZZ 0 1S o BARS F BAR G
FRONT ELEVATION 33 T N BARS E \
(GUTTER REMOVED) o “an| |.1'-8" g % NE WARPED GUTTER
~ 3-0" |
BAR € SUBBASE
SECTION B-B . 2,114 HARDWARE CLOTH
N s " DIAMETER
DI-3D L DI-3E DI-3F L g + ;" STEPS SEE EEP HOLE.
'q—b' I-—-I o . NOTE 5. EE NOTE 8,
] C—f H— S SOvONCeOa -
I
| | [ FLOW | | | ELow o .
5'-0" "
FOR USE IN SAGS 54"
BOTH SIDES TO BE
FOR USE ON GRADES SYMMETRICAL SECTION A-A
wreeve | STANDARD CURB DROP INLET (WITH UTILITY SPACE) oo
ROAD AND BRIDGE STANDARDS
233 12" - 30" PIPE: MAXIMUM DEPTH (H) = 8' REVISION DATE SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION o412
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2016 ROAD & BRIDGE STANDARDS

DI-3D, 3E, 3F
TABLE OF QUANTITIES
AREA OF REINFORCING STEEL
TYPE L SLoT CONCRETE | BARS A BARS B BARS C BARS D BARS E BARS F BARS G BARS H WEIGHT
Ft. Sq. Ft. Cu. Yds. |No.|Lin. Ft.X|No Lin, Ft.X No.[Lin. Ft.X|No.]Lin. Ft.X|No.JLin. Ft. X|No.|Lin. Ft, X|NoJLin. Ft. X |No.|Lin, Ft.X Lbs.
DI-3D 2'-6" 1.15 3.21 5| 3-2" |- - 1] 8-0" [ 3] 32" |- - - - lwol 10" 4] 3 58
4' 1.83 3.54 5| 4-8" |2 6-7t0 6-10" | 3| 8-0" [ 3] 3-2¢ [4] v-6" [ 3] v-6" [8] t-0" [a] 3-1 106
6' 2.75 3.97 5| 6-8 |6 | 6-7"to 6-10" | 3| 8-0" | 3| 3-2" [4] 3-6" | 3| 1-6" [8]| 10" [4] 3-1 153
8' 3.67 4.4 5| 8-8" 10| 6-7"to 6-10" | 3] 8-0" [ 3] 3-2# [4] 5-6" [ 3] 16" [8] 10" [4] 3-1 199
10' 4.58 4.85 5 10'-8" 14 6'-7" to 6'-10" 3 8'-0" 3 3'-2" 4 7'-6" 3 1-6" 8 1'-Q" 4 3= 246
DI-3E 12" 5.50 5.29 5 [ 12-8" |18 | 6'-7" to 6'-10" | 3| &8-0" | 3| 3-2" |4| 9-6" | 3| v-6" [8] r-0" [4] 3-1 203
14" 6.42 5.73 5 | 14'-8" |22] 6-7" to 6'-10" | 3| &8-0" | 3| 3-2" |4] 16" | 3| 1-6" |8]| 1-0" |4 ]| 3-1 340
16' 7.33 6.17 5 | 16'-8" |26 | 6'-7" to 6'-10" | 3| 8-0" | 3| 3-2" [4] 13-6" | 3| 1-6" [8 ]| t-0" [4] 3-1 386
18’ 8.25 6.61 5 | 18-8" 30| 6'-7" to 6'-10" | 3| 8-0" | 3| 3-2" [4] 15-6" [ 3] v-6" [8] t-0" [4a] 3-1 433
20" 9.17 7.04 5 | 20-8"| 34| 6'-7" to 610" | 3| 8'-0" | 3| 3-2" |4] 177-6" | 3| 1-6" |8 v-0" [4] 3-1 480
6' 2.75 3.96 5[ 6-8"14 6-7"10 6-10" | 5] 8-0" [ 3] 3-2 [8] 1-9" [ 6] v-6" [6] 1-0" [4] 3-1 158
8’ 3.67 4.40 5| 8-8"|8 | 6-7"to 6-10" | 5] 8-0" | 3| 3-2" |8] 2-9" [ 6] 1-6" |6 ]| 1-0" [4] 3-1 205
10’ 4.58 4.84 51 10-8"J12] 6-7"1t0 6-10" [ 5] &-0" [3| 3-2 [8] 3-9" [ 6] 1-6" 6| 1-0" |4 3-1 251
DI-3F 12' 5.50 5.28 5 [12-8" |16 | 6-7"to 6'-10" | 5] 8-0" [ 3] 3-2" [8] 4-9" 6] 1-6" [6] 1-0" [4] 3-1 208
14' 6.42 5.72 5 [ 14'-8"[20] 6-7"to 6-10" [ 5] &-0" [3| 3-2" [8] 5-9" [ 6] 1-6" 6| 1-0" |4 ]| 3-1 345
16' 7.33 6.16 5 | 16'-8" |24 | 6'-7" to 6'-10" | 5| 8-0" | 3| 3-2" |[8] 6-9" [ 6] 1-6" |6 | 1-0" [4] 3-1" 392
18' 8.25 6.60 5 [ 18-8"|28| 6-7"to 6'-10" | 5] 8-0" [ 3] 3-2» [8] 7-9" | 6] 1-6" |6 | 1-0" |4] 3-1 438
Zol 9.17 7_04 5 20"8" 32 6!_7|| tO 6"10" 5 8|_o|| 3 3|_2|| 8 g8'-g" 6 1-6" 6 1|_o|| 4 3|_1|| 485
NOTES
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. A e W Ly N g 12. gﬁ%%vTNH OONF ELLENT (L) WILL, IN EVERY CASE, BE
2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 13, %IT!HLFNTTégR(;ENgJRRgCgLEj?TENR thD%_Aé‘l é:EURB OR
MEASURED FROM THE INVERT OF THE OUTFALL 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY OMITTED (SEE DETNL,)
EB\EN T'%"THFAEL%Tor\?sF ;}{*EE E,J;Rug,ggﬁ% ONLY 12" C-C TO BE PLACED IN ALL AREAS ADJACENT :
FOR ESTIMATING PURPOSES AND THE ACTUAL TO_ABUTTING CONCRETE TO PREVENT 14, STANDARD INLETS MAY BE CONSTRUCTED WITH
DIMENSIONS SHALL BE DETERMINED BY THE SETTLEMENT. CONCRETE BLOCKS IN ACCORDANCE WITH THE
CONTRACTOR FROM FIELD CONDITIONS. 8. 3" DIAMETER WEEP HOLE TO BE LOGATED TO DETALS SHOWN ON STANDARD DRAWING DI-MB.
" DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 15
e e W ACLOROANGE Wit oY ARDAD 12"X12" PLASTIC HARDWARE CLOTH '/4" MESH " THE EXPANSION JOINTS Wil ABPLY ONLY To
2 OR GALVANIZED STEEL WIRE, MINIMUM ~WIRE CURB AND GUTTER
Sl ot e Mo e BRENRED et St i -
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. %OmEAg%*gg%BREF'RMLY TO THE OUTSIDE 18. E:}_%N&ISESTIEZQUV;;\HLIEIUETS aggngTﬁiEE AD%TJNDTEPTH
“ BT BEML HEMCT 00 LE QUEAL o L seneoroio STEEL SHAL HAVE A e BT oW B8 DERNCTED T
SHALL BE SHAPED. WITH CEMENT MORTAR-10 COVER OF 2% CUBIC. YARDS OF CONCRETE FOR EACH FOOT
PREVENT STANDING OR PONDING OF WATER 10. ﬁt g%'gﬁlggg'NgY ST,EEL TO BE CUT CLEAR OF OF DEPTH.
II\\INDT HFELE&ﬁgCXHEEMATT@%EL%STN%EE%EIST%NG 17.  LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
THE SHAPING IS TO BE INCLUDED IN THE BID . ?:’Q)S(.')T(;INPS}T)LAEEEERQ(T:REEESEE¥S |EET8L'§:S A3 ' OF 2 IS TO BE L+16" AT 4.10 LBS./FT..
PRICE FOR THE STRUCTURE. :
4000 Psl. 18. X DENOTES LENGTH OF ONE (1) BAR.
19. ALL REINFORCING BARS TO BE #5.
\WDOoT STANDARD CURB DROP INLET (WITH UTILITY SPACE) | srecrication
ROAD AND BRIDGE STANDARDS
SHEET 2 OF 2 | REVISION DATE 12" - 30" PIPE: MAXIMUM DEPTH (H) = 8' 233
10413 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

1 8"

310"
2'-6"

8"

SECTION A-A

r-SEE NOTE 17.

=)
" 5
) SUBBASE
P HARDWARE
gEEPS' 1;, | .\\CLOTH
SEE . 2 SEE NOTE 8.
T h o h
il
f 3 BARS V p v
: #4 @ 8" C-C :
A bl " J A
OPTIONAL X
CONSTRUCTICHH= I
JOINT - BARS H |
#5 @ 12" C-C | Ve
3 EACH FACE |
= [ ST TR AT
o | Sl ZY TSl S, el iR, FETS
& BARS J
#5 @ 12" C-C

1#5 BAR J EACH CORNER
1 #5 BAR H,EACH ALTERNATE CORNER

SECTION THROUGH ELEVATION

DI-3DD, 3EE, 3FF

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 9.
MINIMUM_DEPTH (H) TO BE 8'-0", MAXIMUM
DEPTH TO BE 20'-0". FOR INLETS LESS THAN

8'USE STANDARD DI-3D, 3E, 3F. 10.
. THE "H" DIMENSION SHOWN ON THE STANDARDS

AND SPECIFIED ON THE PLANS WILL BE 1.
MEASURED FROM THE INVERT _OF THE OUTFALL

PIPE TO THE TOP OF THE STRUCTURE.

PLAN "H'" DIMENSIONS ARE APPROXIMATE ONLY

FOR ESTIMATING PURPOSES AND THE ACTUAL 12.

DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

. WHEN SPECIFIED ON THE PLANS THE INVERT IS 13-

TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE '

INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
IN THE EVENT THE INVERT OF THE OUTFALL

. PIPE IS HIGHER THAN THE BOTTOM OF THE 15.

STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO

PREVENT STANDING OR PONDING OF WATER 16.

IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

. STEPS ARE REQUIRED. FOR DETALS SEE 17.

STANDARD ST-1.

. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

# 4 X 8" SMOOTH DOWELS AT APPROXIMATELY

" 12" C-C_TO BE PLACED IN ALL AREAS ADJACENT 19

TO_ABUTTING CONCRETE TO PREVENT
SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
NOTCH MAY BE PROVIDED. SEE STANDARD

T-DI-3, 4 FOR ALTERNATE DESIGN. 20.
. 3" DIAMETER WEEP HOLE TO BE LOCATED TO

DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
12"X12" PLASTIC HARDWARE CLOTH l/4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.

APPROXIMATE QUANTITIES FOR
MINIMUM 8'DEPTH INLET

ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2"

CAST-IN PLACE CONCRETE IS TO BE_CLASS A3
2%%%0 F'PSSII). PRECAST CONCRETE IS TO BE

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
SHOWN ON PLANS

THIS STANDARD IS INTENDED FOR USE IN CURB
AND GUTTER SITUATIONS ONLY.

IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
TO BE KEYED. ALL SPLICES IN BARS V TO BE
A MINIMUM OF 40 DIAMETER (20").

FORJFLAN VIEW OF INLET SEE STANDARD DI-3D,

CONCRETE QUANTITIES SHOWN ARE FOR MINIMUM
INLETS OF EACH TYPE . FOR INLETS OF GREATER
DEPTH (H) OR LONGER _SLOTS (L) INCREMENTS
SHOWN PER FOOT MUST BE ADDED. THE AMOUNT
DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES.

FOR ALL DETALS, DIMENSIONS, AND
REINFORCING STEEL ABOVE THIS LINE SEE
STANDARD DI-3D, 3E, 3F.

PROVIDE SAFETY SLABS WHEN SPECIFIED ON
THE PLANS.

FOR_DESCRIPTION AND LOCATION OF DIMENSION
L SEE SHEET 104.12.

FOR NUMBER_ OF BARS A-H REQUIRED AND
LENGTHS SEE SHEET 104.13.

INCREMENTS TO BE ADDED FOR
EACH ADDITIONAL FOOT OF
DEPTH (H) AND/OR
SLOT LENGTH (L)

SCHEDULE OF REINFORCING STEEL TYpE |DIMENSION L] REINFORCING - f concreTE H L
cu. YpS. |ues.sTee cu.yps. |LBs. STEEL
BARS J BARS H, BARS V o T B, U, YOS, CONCRETE CONCRETE
e e e el o i e
4X(H+2) | 3-6"| 4X(H+1 | 6-0" | 52 |H- T-4" 3FF 6'-0" 761 5.13 0.431 75 0.22 23.5
SPECIFICATION \WVDOT
rererence | STANDARD CURB DROP INLET (WITH UTILITY SPACE) | oo Ao sroce sTawmaRDS
233 12" - 30" PIPE: DEPTH (H) = 8' TO 20! REVISION DATE | SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.14
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2016 ROAD & BRIDGE STANDARDS

DI-4A, 4B, 4C

& COVER SEE STANDARD IC-2.

40"

YFOR DETALS OF INLET FRAME

GALVANIZED PLATE TO BE BENT ON AN

C EXPINSION oI I‘\—'— BACK OF SIDEWALK WITH V" x4~ STUD SHEAR. CONNEGTORS
. BARS G EXPANSION JONT 5" X 4n
4 e
) J =g/ N\ o '> WELDED TO BENT PLATE AT 2'-0" C-C.
-1 | T 1 BARS C A7 ¢ TYPE A NOSE DETAL SHALL BE USED WITH
. Slu | ™ | co-3 aNp €6-7 STANDARDS. TYPE B NOSE
2 Sla DETAL SHALL BE USED WITH CG-2 AND
) = CG-6 STANDARDS.
2 s« :
a2 //‘ =+ BARS B ol X L 25X 2o X
N : GALVANIZED
5 2 I O N P P N T I T ! Y O ol% )
/7 o T s - s i e ;;/7/7 a
: ] 4 M 98 ) S
: ] -1 i ] e IO
1 + re K .
| 4Bars F Lpars a FACE OF CURE
GUTTER
4 CRACK CONTROL JOINT CRACK CONTROL JOINT > o STuD sHEAR
& N - NOSE DETAILS G2Des To avoLe
TR PLAN VIEW T - IRON @ 2'C-C
A , . APPR. PAVEMENT
IE L - VARIABLE - MAX. 20 [ =) //WARPED PAVEMENT
L2008l 40" paecg _l8y 30" (Y ]
1T AN — iE
T = I, et B | A
o]
____________ |
S—ams € Lo
[ BARS F z DETAIL WHEN USED
WEEP HOLE ADJACENT TO CURB
APPROACH GUTTER WITHOUT GUTTER
WARPED GUTTER BARS A
BARS C & H APPR. GUTTER
KEYED CONSTE. JOINT—\BARS D WARPED GUTTER
e &: -
| BARS E BARS G:Li‘i
N iy BARS C—F
FRONT ELEVATION VIEW 2 '3._80" 4 2—fj UBRASE
(GUTTER REMOVED) i >
& BARS F—P*
HARDWARE
SECT'ON B'B o STEPS. _/ g CLOTH
)[SEE NOTE 5~ WEEP HOLE.
DI-4A | DI-48 L DI-4C z SEE NOTE 8.
L i i i - i
1 ] ™ T
| T IE -—----- S I W X
T T H SN 7/ #
FLOW T I';LQW E\./ow © LorLr e e ,-.
8| | ve | |g
1
FOR USE ON GRADES 510
FOR USE IN SAGS
BOTH SIDES TO BE SYMMETRICAL SECTION A-A
\NWvDOT SPECIFICATION
REFERENCE
SHEET 1 OF 2 | REVISION DATE 36" - 48" PIPE: MAXIMUM DEPTH (H) = 8' 233
04.15 10/08 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

TABLE OF QUANTITIES Di4A 48, 4C
AREA OF REINFORCING STEEL
TYPE L SLOT Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G BARS H WEIGHT
Ft. Sq. Ft. Cu. Yds. No.| Lin. Ft. X | No Lin. Ft. X No.| Lin. Ft. X | No.|Lin. Ft. X | No.[Lin. Ft. X|No.|Lin. Ft.X|No.JLin. Ft.X{No.|Lin. Ft.X] Lbs.
DI-4A 4 1.83 4.65 5 4'-8" - - 6 7'-6" 2 4'-8" - - - - 1] 10" |4] 2'-8" 104
6' 2.75 5.07 5 6'-8" 3 6|_7|| tO 6"10" 8 7'-6" 2 4"8" 4 2'-0" 3 1|_6|| g 1-0" 4 2'-8" 162
8' 3.67 S.51 5 8'-8" 7 | 6'-7" to 6'-10" 8 7'-6" 2 4'-8" 14| 4-0" |3 r-6"Jo| 1-0" |4 ]| 2'-8" 209
10' 4.58 5.96 5 10'-8" 1] 6-7" to 6'-10" 8 7'-6" 2 4'-8" |41 6'-0" |3 1-6" |9 1-0" | 4] 2'-8" 256
DI-4B 12 5.50 6.40 5 12'-8" 5] 6-7" to 6'-10" 8 7'-6" 2 4'-8" |4 1| 8-0" |3 r-6"Jo| 1-0" |4]| 2'-8" 302
14' 6.42 6.85 5 14'-8" 19 ] 6-7" to 6'-10" 8 7'-6" 2 4'-8" |4 ]10'-0" |3 1-6" |9 1-0" | 4] 2'-8" 349
16' 7.33 7.30 5 16'-8" 23| 6'-7" to 6'-10" 8 7'-6" 2 4'-8" |14 ]12'-0" |3 1-6" |9 1-0" | 4] 2'-8" 396
18' 8.25 7.74 5 18'-8" 27 | 6'-7" to 6'-10" 8 7'-6" 2 4'-8" |4 ]14'-0" |3 1-6" |9 10" | 4] 2'-8" 443
20' 9.17 8.19 5 20'-8" 31] 6'-7" to 6'-10" 8 7'-6" 2 4'-8" |4 ]16'-0" |3 -6" |9 10" |4 2'-8" 489
8' 3.67 5.48 5 8'-8" 6 | 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |8 ] 2'-0" |6 1-6" |71 10" | 4] 2'-8" 220
10 4.58 5.92 5 10'-8" 10| 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |8 3-0" |6 -6" |7] 10" |4] 2'-8" 267
12 5.50 6.37 5 12'-8" 14 | 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |81] 4'-0" |6 1-6" |71 10" | 4] 2'-8" 314
DI-4C 14! 6.42 6.81 ) 14'-8" 18] 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |81 5-0" |6 -6" |7] 10" |4] 2'-8" 360
16' 7.33 7.26 5 16'-8" 22| 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |81 6'-0" |6 1-6" |71 10" |4] 2'-8" 407
18' 8.25 7.70 ) 18'-8" 26 | 6'-7" to 6'-10" | 10 7'-6" 2 4'-8" |8 | 70" |6 -6" |7] 10" |4] 2'-8" 454
20' 9.17 8.15 5 20'-8" 30| 6'-7" to 6'-10" | 10 7'-6" 2 4-8" |81] 8-0" |6 1-6" |71 1-0" |4] 2'-8" 501
NOTES
1, DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" 12. LENGTH OF SLOT (L) WILL IN EVERY CASE,
OR GREATER. FOR DETALS SEE STANDARD ST-1. BE SHOWN ON PLANS.
2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. 13. IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
MEASURED FROM THE INVERT OF THE OUTFALL WITH INTEGRAL CURB, GUTTER IS TO BE
PIPE TO THE TOP OF THE STRUCTURE. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY OMITTED (SEE DETAL).
PLAN "H'" DIMENSIONS ARE APPROXIMATE ONLY 12" C-C_TO BE PLACED IN ALL AREAS ADJACENT
FOR ESTIMATING PURPOSES AND THE ACTUAL TO_ABUTTING CONCRETE TO PREVENT 14, STANDARD INLETS MAY BE CONSTRUCTED WITH
DIMENSIONS SHALL BE DETERMINED BY THE SETTLEMENT. CONCRETE BLOCKS IN ACCORDANCE WITH THE
CONTRACTOR FROM FIELD CONDITIONS. DETAILS SHOWN ON STANDARD DRAWING DI-MB.
8, 3" DIAMETER WEEP HOLE TO BE LOCATED TO
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
TO BE SHAPED IN ACCORDANCE WITH STANDARD 12"X12" PLASTIC HARDWARE CLOTH '/4" MESH THE EXPANSION JOINTS WILL APPLY ONLY TO
IS-1. THE COST OF FURNISHING AND PLACING ALL OR GALVANIZED STEEL WIRE, MINIMUM WIRE CURB AND GUTTER.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE DIAMETER 0.03", NUMBER 4 MESH HARDWARE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. CLOTH _ANCHORED FIRMLY TO THE OUTSIDE 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
OF THE STRUCTURE. (H) OF 6'-10" WITHOUT PIPES. THE AMOUNT
4, IN THE EVENT THE INVERT OF THE QUTFALL DISPLACED BY PIPES MUST BE DEDUCTED TO
PIPE IS HIGHER THAN THE BOTTOM OF THE 9. ALL REINFORCING STEEL SHALL HAVE A MIN. OBTAIN TRUE QUANTITIES. FOR INLETS OF
STRUCTURE, THE INVERT OF THE STRUCTURE COVER OF 2", DIFFERENT DEPTHS ADD OR SUBTRACT 0.49
SHALL BE SHAPED WITH CEMENT MORTAR TO CUBIC YARDS OF CONCRETE FOR EACH FOOT
PREVENT STANDING OR PONDING OF WATER 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF OF DEPTH.
IN THE STRUCTURE. THE COST OF FURNISHING ALL OPENINGS BY 2".
AND PLACING ALL MATERIALS INCIDENTAL TO 17, LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
THE SHAPING IS TO BE INCLUDED IN THE BID 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3 OF 2 IS TO BE L +16" AT 4.10 LBS./FT..
PRICE FOR THE STRUCTURE. (3000 PSI. PRECAST CONCRETE IS TO BE
4000 Psl. 18. X DENOTES LENGTH OF ONE (1) BAR.
19, ALL REINFORCING BARS TO BE #5.
SPECIFICATION VDDT
REFERENCE
STANDARD CURB DROP INLET ROAD AND BRIDGE STANDARDS
233 36" - 48" PIPE: MAXIMUM DEPTH (H) = 8' REVISION DATE SHEET 2 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.16

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-4AA, 4BB, 4CC

BARS J
(-#5 e 12" C-C

NOTES

: J

A a |
T
¥l g —.
ol [——BARS J1
#5 @ 12" C-C
l.
_‘JL .Il
© -0 SISl 5S04
"
Ll =T
5'-10"
SECTION A-A
SEE NOTE 19.
r — Cl— —
fq [ V..A.,.:.’.’A -
= 18 'l it
J y ° P SUBBASE
& HARDWARE
BARS V CLOTH
¥4 @ 8" C-C 3" DIAMETER
WEEP HOLE.

i}

b

>

A .

sters ReaD.Jf W7 :
SEE NOTE 5. |
3 |
OPTIONAL [ 4 |
CONST. H- |
JOINT ) |
|
|

= — *‘D .'D .'b »

00 - e, el = e d
& BARS J #5
e 12" C-C

1-#5 BAR J EACH CORNER

‘XSEE NOTE 8.

BARS J1, 5
e 5" C-C
4 EACH FACE

1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS.
MINIMUM _DEPTH (H) TO BE 8'-0". MAXIMUM.
DEPTH TO BE 20'-0". FOR INLETS LESS THAN
8'USE STANDARD DI-4A, 4B, AND 4C.

2. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE
MEASURED FROM THE INVERT OF THE OUTFALL
PIPE TO THE TOP OF THE STRUCTURE.

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

3. WHEN SPECIFIED ON THE PLANS THE INVERT IS
TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

4. IN THE EVENT THE INVERT OF THE OUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER
IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

5. STEPS ARE TO BE PROVIDED. FOR DETALLS SEE
STANDARD ST-1.

6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.

7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY
12" C-C TO BE PLACED IN ALL AREAS ADJACENT
TO ABUTTING CONCRETE TO PREVENT
SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
NOTCH MAY BE PROVIDED. SEE STANDARD
T-DI-3, 4 FOR ALTERNATE DESIGN.

8. 3" DIAMETER WEEP HOLE TO BE LOCATED TO
DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
12"X12" PLASTIC HARDWARE CLOTH !/4" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.

9. ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2".

1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
2%%%0 PF‘SSII). PRECAST CONCRETE IS TO BE

.LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
SHOWN ON PLANS.

IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
WITH INTEGRAL CURB, GUTTER IS TO BE
OMITTED (SEE DETAIL WITH STANDARD DI-

4A, 4B, 40).

IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
TO BE KEYED. ALL SPLICES IN BARS V TO BE
A MINMUM OF 40 DIAMETERS (20").

igR4ELAN VIEW OF INLET SEE STANDARD DI-4A,

10.

13.

14.

1.

. QUANTITIES SHOWN ARE FOR MINIMUM INLETS OF
EACH TYPE. FOR INLETS OF GREATER DEPTH
(H) OR LONGER SLOT (L) INCREMENTS SHOWN
PER FOOT MUST BE ADDED.

THE AMOUNT OF CONCRETE AND STEEL
DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES.

. FOR NUMBER OF BARS A-H REQUIRED AND
LENGTH SEE TABLE OF QUANTITIES FOR
STANDARD DI-4A, 4B, 4C.

. FOR_DESCRIPTION AND LOCATION OF DIMENSION
L SEE SHEET STANDARD DI-4A, 4B, 4C.

FOR _ALL DETALS, DIMENSIONS AND REINFORCING
STEEL ABOVE THIS LINE, SEE STANDARD DI-4A,
4B, AND 4C.

?E(E)VIDE SAFETY SLABS WHEN SPECIFIED ON

19.

20.

INCREMENTS TO BE ADDED

40 BAR . EACH ALTERNATE CORNER APPROXIMATE QUANTITIES FOR FOR EACH ADDITIONAL FOOT OF
SECTION THROUGH ELEVATION MINIMUM 8'DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
SCHEDULE OF REINFORCING STEEL DIMENSION L| REINFORCING H L
SEE _NOTE 17. TYPE |SEE NOTE 18 STEEL CONGRETE CONCRETE STEEL CONCRETE STEEL
BARS J BARS J1 BARS V DI- LIN. FT. LBS. CuU. YDS. Cu. YDS. LBS. cu. YDS. LBS.
NO. LENGTH NO. LENGTH NO. LENGTH | [ 4AA 4'-0" 798 5.14 0.479 84 - -
REQUIRED REQUIRED REQUIRED 268 50" 856 5.56 0.479 B4 0.22 235
aXH+2) | 5-0" 4H+6 5'-6" 60 H-1-4" | | 4cC 8'-0" 914 5.97 0.479 84 0.22 23.5
VDOT SPECIFICATION
ROAD mo\amocs STANDARDS STANDARD CURB DROP INLET REFERENCE
SHEET 1 OF 1 | REVISION DATE 36" - 48" PIPE: DEPTH (H) 8'TO 20 233
10417 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

DI-4D, 4E, 4F

EXPANSION \ 4'-0" EXPANSION JOINT
JOINT . 7 SPAC%S " x GALVANIZED PLATE TO BE BENT ON AN ANGLE OF
( & e 4" |3‘ ya BACK OF SIDEWALK 3 \ 68°30'& IS TO BE ANCHORED WITH !/o" X 4" STUD
=r— SHEAR CONN, WELDED TO BENT PLATE AT 2'C-C,
D) | ',u i \
0 @~ TYPE A NOSE DETAL SHALL BE USED WITH CG-3
BARS G BARS C ol AND CG-7 STANDARDS. TYPE B NOSE DETAL
N S|, SHALL BE USED WITH CG-2 AND CG-6 STANDARDS,
BARS G ol =
: o Lzyzllle/zllxlAll
| BARS D RS B = 5Xl/gn " GALVANIZED
% % I 666 > H%% % BENT PLATE
/~BARS F I‘ 17 | vz f -
| <|~ R 2 e
[N} e R
> N imn !_ \ > B a1 LRIV j_
=lal o Ll - - 6" 0| i= X . \_| "
3J|< 2 1 A ] =% <. e /a" R .
gn. N 1 | I - | 4™ Elx |
= - -+ 3 X T TYPE A TYPE B
o e R - [ —
ImEE= BT ~ — T BRI G
z L 2SN - —LLEBRF  BARS A~ FACE OF CURB NGLE IRON & 3 Coc.
CRACK CONTROL JOINT GUTTER CRACK CONTROL JOINT NOSE DETAILS
2-0" 3-Q" "
1?)"“%'( PLAN VIEW 6' MIN. APPROACH PAVEMENT
10" MAX. ' -WARPED PAVEMENT
L - VARIABLE - MAX. 20'
2I_0ILISI 4'-0" . [+B _.8" 3-0" D
T | BARS G W —
——] an AFIAN I 1-0"
1 E\‘ _]/
[ © U o \\ it _ - DETAL WHEN USED
] aars ¢ BARS = & ADJACENT TO CURB
N\— WEEP HOLE. - KEYED BARS A WITHOUT GUTTER
SEE NOTE 8. NS APPROACH GUTTER 55\&%%‘ BARS A
J0|NT—\ WARPED GUTTER JOINT R APPROACH GUTTER
= ) [1\\_l_X|2/WARPED GUTTER
i © \ £
BARS F——1 Bars o—LlF
N 5 ol €8« SUBBASE
BARS B _ |Bars c—AH[T 7 7% —HARDWARE CLOTH
FRONT ELEVATION VIEW & ] WEEP HOLE.
(GUTTER REMOVED) + STEPS, SEE|*% SEE NOTE 8.
z T T
< 2

DI-4D DI-4E DI-4F
ptmy L L ) g8
I - pe— a N N 777,
= Vot o [ Jpm == = > --d "'"_;j'y g 6'-2" e
QLo = | =0 e n
BOTH SpES 10 BE SECTION A-A
FOR USE ON GRADES SYMMETRICAL.
SPECIFICATION DOT
STANDARD CURB DROP INLET N\ Lol
36" - 48" PIPE: MAXIMUM DEPTH (H) = 8' (WITH UTILITY SPACE)
23 54" - 60" MAX. PIPE: MAX. (H) = 8' (WITHOUT UTILITY SPACE) REVISION DATE | SHEET 1 OF 2
VIRGINIA DEPARTMENT OF TRANSPORTATION 104.18
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2016 ROAD & BRIDGE STANDARDS

DI-4D, 4E, 4F TABLE OF QUANTITIES
AREA OF REINFORCING STEEL
TYPE L SLOT Concrete BARS A BARS B BARS C BARS D BARS E BARS F BARS G BARS H | WEIGHT
Ft. Sq. Ft. Cu. Yds. No.JLin. Ft.X] No. Lin. Ft. X No JLin. Ft.X |No.|Lin. Ft.X|No.|Lin. Ft. X|No.|Lin. Ft. X|No]Lin. Ft. X |No.JLin. Ft. X| Lbs.
DI-4D 4' 1.83 5.60 5] 4-8" | - - 6| 9-2" |6 ] 4-8" |- - - - [13] 1-0" [4] 4-6" 144
6' 2.75 6.02 5] 6-8" | 3 | 6-7" to 6'-10" |8 | 9'-2" |6 | 4-8" |4 | 2-0" |3 | v-6" |1] 1-0" |4]| 4'-6" 205
8' 3.67 6.46 5] 88" | 7 |6-7" to 610" |B | 9-2" |6 | 4-8" |4 ]| 4-0" [3| 1-6" |[1] t-0" |4] 4-6" 252
10’ 4.58 6.91 5] 10-8" | 11 | 6'-7" to 6'-10" |8 | 9-2" |6 | 4'-8" |4 | 6-0" [3 | 1-6" |[1] t-0" | 4] 4'-6" 299
DI-4E 12" 5.50 7.35 5] 12'-8" | 15| 6'-7" to 610" |8 | 9'-2" |6 | 4'-8" |4 | 8-0" [3 | 1-6" |1] t-0" |4 ]| 4'-6" 345
14' 6.42 7.80 5] 14-8" | 19[6'-7" to 6'-10"[8 ] 9-2" [6 ] 4-8" [4] 12-0" [3 | 1-6" [1] v-0" [4] 4'-6" 392
16' 7.33 8.25 5] 16'-8" [ 23 [ 6'-7" to 6'-10" [B ] 9-2" [6 ] 4-8" [4] 100" [3 ] 1-6" [1] v-0" [4] 4-6" 439
18' 8.25 8.69 5] 18-8" | 27 | 6'-7" to 6'-10" |8 | 9'-2" |6 | 4'-8" |4 | 14'-0" |3 | 1-6" [1] 1-0" |4]| 4'-6" 486
20’ 9.17 9.14 5] 20'-8" | 31 | 6'-7" to 6'-10" |B | 9-2" |6 | 4-8" |4 ]| 16'=0" |3 | 1-6" |1] 1-0" | 4] 4'-6" 532
8' 3.67 6.43 5] 8-8" | 6 |6-7"to 6'-10" 10| 9'-2" |6 | 4'-8" |8 | 2'-0" |6 | 1-6" | 9] v-0" [4] 4-6" 267
10° 4.58 6.87 5] 10-8" | 10 [ 6'-7" to 6'-10"[10] 9-2" [6 ] 4-8" |8 ] 3-0" [6 [ 1-6" [9] v-0" [4] 4-6" 313
12 5.50 7.32 5] 12'-8" | 14 | 6'-7" to 6'-10" [10| 9'-2" |6 | 4'-8" |8 | 4'-0" |6 | 1-6" | 9| v-0" [4] 4-6" 360
DI-4F 14' 6.42 7.76 5] 14'-8" | 18 | 6'-7" to 6'-10" [10| 9-2" |6 | 4-8" |8 ] 5-0" |6 | 1-6" | 9] 1-0" |4] 4-6" 407
16' 7.33 8.21 5] 16'-8" [ 22 [ 6'-7" to 6'-10" [10] 9'-2" [6 ] 4-8" |8 ] 6-0" [6 [ 1-6" [9] v-0" [4] 4-6" 454
18" B8.25 8.65 5] 18'-8" | 26 | 6'-7" to 6'-10" [10| 9-2" |6 | 4-8" |8 ] 70" |6 | 1-6" | 9] 1-0" |4]| 4'-6" 500
20’ 9.17 9.10 5] 20-8"[ 30| 6-7" to 6'-10" [10| 9'-2" |6 | 4'-8" |8 | 8'-0" |6 | 1-6" | 9] v-0" [4] 4-6" 547
NOTES
1, DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 7. #4 X 8" SMOOTH DOWELS AT APPROXIMATELY 14. STANDARD INLETS MAY BE CONSTRUCTED WITH
12" C-C TO BE PLACED IN ALL AREAS ADJACENT CONCRETE BLOCKS IN ACCORDANCE WITH THE
2. THE "H" DIMENSION SHOWN ON THE STANDARDS TO_ABUTTING CONCRETE TO PREVENT DETALS SHOWN ON STANDARD DRAWING DI-MB.
AND SPECIFIED ON THE PLANS WILL BE SETTLEMENT. IN LIEU OF DOWELS A 2" X 4"
MEASURED FROM THE INVERT OF THE OUTFALL NOTCH MAY BE PROVIDED. SEE STANDARD 15. THIS AREA MAY BE EARTHEN, IN WHICH CASE
PIPE TO THE TOP OF THE STRUCTURE. T-DI-3, 4 FOR ALTERNATE DESIGN. THE EXPANSION JOINTS WILL APPLY ONLY TO
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY CURB AND GUTTER.
FOR ESTIMATING PURPOSES AND THE ACTUAL 8, 3" DIAMETER WEEP HOLE TO BE LOCATED TO
DIMENSIONS SHALL BE DETERMINED BY THE DRAIN SUBBASE MATERIAL. WEEP HOLE WITH 16. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH
CONTRACTOR FROM FIELD CONDITIONS. 12"'X12" PLASTIC HARDWARE CLOTH '/4" MESH ) OF 5'-2" WITHOUT PIPES. THE AMOUNT
OR GALVANIZED STEEL WIRE, MINIMUM WIRE DISPLACED BY PIPES MUST BE DEDUCTED TO
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS DIAMETER 0.03", NUMBER 4 MESH HARDWARE OBTAN TRUE QUANTITIES. FOR INLETS OF
TO BE SHAPED IN ACCORDANCE WITH STANDARD CLOTH ANCHORED FIRMLY TO THE OUTSIDE DIFFERENT DEPTHS ADD OR SUBTRACT 0.28
IS-1. THE COST OF FURNISHING AND PLACING ALL OF THE STRUCTURE. CUBIC YARDS OF CONCRETE FOR EACH FOOT
BE MATERIALS INCIDENTAL TO THE SHAPING IS TO OF DEPTH.
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 9. AL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2 17. LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
4, IN THE EVENT THE INVERT OF THE OUTFALL OF 2 IS TO BE L+16" AT 4.10 LBS./FT
PIPE IS HIGHER THAN THE BOTTOM OF THE 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
STRUCTURE, THE INVERT OF THE STRUCTURE ALL OPENINGS BY 2" 18. X DENOTES LENGTH OF ONE (1) BAR.
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER 1. CAST-IN PLACE CONCRETE IS TO BE_CLASS A3 19. ALL REINFORCING BARS TO BE 5.
AND PLAGNG ALL MATERIALS. INGIDENTAL TO §000 pai. PRECAST CONCRETE IS TO BE
THE SHAPING IS TO BE INCLUDED IN THE BID ’ 20. INLET MAY BE USED WITH LARGER
PRICE FOR THE STRUCTURE. 12. THIS STANDARD IS INTENDED FOR USE IN CURB LONGITUDINAL PIPES (60" MAXIMUM)
5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" AND GUTTER SITUATIONS ONLY: PROVIDED UTILITY SPACE CLEARANCE
" OR GREATER. FOR DETALS SEE STANDARD ST-1. 13.  IF INLET IS CONSTRUCTED IN MEDIAN CURB OR IS NOT NEEDED, HORIZONTAL CLEARANCE
WITH INTEGRAL CURB, GUTTER IS TO BE BETWEEN ADJACENT PIPES IS ADEQUATE
6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. OMITTED (SEE DETAL). AND MINIMUM HEIGHT (H) EQUALS PIPE

DIAMETER PLUS 3 FEET.

VDOT SPECIFICATION

ROAD mo\amocs STANDARDS STANDARD CURB DROP INLET (WITH UTILITY SPACE) | __Rererence
SHEET 2 OF 2 | REVISION DATE 36" - 48" PIPE: MAXIMUM DEPTH (H) = 8' 233
e VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

NOTES DI-4DD, 4EE, 4FF
] M$ZE:BEQF 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF
I - DEPTH TO BE 1.0 FOR INLETS LESS THAN ALL OPENNGS BY 2"
s BAR J Q@ o 8'USE STANDARD Di-4D, 4E, AND 4F. 11. CAST-IN PLACE CONCRETE IS TO BE CLASS A3
- #5 ¢ 2" c¢c S[° T (3000 PSI). PRECAST CONCRETE IS TO BE
13 6] e I 2 I S OMESON SOBLON e spaowDs 4000 P
in| + ool &l MEASURED FROM THE INVERT OF THE OUTFALL 12, LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
Hi o l:A'l PIPE TO THE TOP OF THE STRUCTURE. SHOWN ON PLANS.
4 I PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
A FOR ESTIMATING PURPOSES AND THE ACTUAL 13. IF INLET IS CONSTRUCTED IN MEDIAN CURB OR
J | . Y DIMENSIONS SHALL BE DETERMINED BY THE WITH_INTEGRAL CURB, GUTTER IS TO BE
% :x::xmidb CONTRACTOR FROM FIELD CONDITIONS. OMITTED, (SEE DETAL WITH STANDARD DI-
g" &'-on g 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS T
— TO BE SHAPED IN ACCORDANCE WITH STANDARD 14, IF OPTIONAL CONSTRUCTION JOINT IS USED IT IS
7-6 IS-1. THE COST OF FURNISHING AND PLACING ALL TO BE KEYED. ALL SPLICES IN BARS V TO BE
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE A MINIMUM OF 40 DIAMETER (20").
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
SECTION A-A 15. FOR PLAN VIEW OF INLET SEE STANDARD DI-4D,
4. IN THE EVENT THE INVERT OF THE OUTFALL , 4F.
SEE NOTE 19. PIPE IS HIGHER THAN THE BOTTOM OF THE
SHALL BE SHAPED WITH CEMENT NORTAR 10 B O a2  WITHOUT PiEe THE AMGUNT T
;hl_  ehee oy PREVENT STANDING OR PONDING OF WATER DISPLACED BY PIPES MUST BE DEDUCTED TO
- = IN THE STRUCTURE. THE COST OF FURNISHING OBTAN TRUE QUANTITIES. FOR INLETS OF
e N AND PLACING ALL MATERIALS INCIDENTAL TO DIFFERENT DEPTHS ADD OR SUBTRACT 0.28
SUBBASE THE SHAPING IS TO BE INCLUDED IN THE BID CUBIC YARDS OF CONCRETE FOR EACH FOOT
I — HARDWARE PRICE FOR THE STRUCTURE. OF DEPTH.
C-ZZ=Z CLOTH
. STEPS ARE TO BE PROVIDED. FOR DETALS SEE 17. FOR NUMBER OF BARS A-H REQUIRED AND
gEEEEPN g%gé STANDARD ST-1. é%é’?« SEEI_L%I?LEEIOIF.QUMTITIES FOR
: BARS V * 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.
[ #4008 CC ! 18. FOR DESCRIPTION AND LOCATION OF DIMENSION
. 7. 14;4cxca¥ oSMBOEOL}-LiAl():(EBIEIhS Aﬁ[ nggigx%ﬁ%%% L SEE SHEET STANDARD DI-4D, 4E, 4F.
T Ry
. v TO ABUTTING CONCRETE TO PREVENT 19. FOR ALL DETALS, DIMENSIONS AND REINFORCING
;-|-—STEPs REQUIRED SETTLEMENT. IN LIEU OF DOWELS A 2" X 4" STEEL ABOVE THIS LINE, SEE STANDARD DI-4D,
A i SEE N A NOTCH MAY BE PROVIDED. SEE STANDARD 4E, AND 4F.
i T-DI-3, 4 FOR ALTERNATE DESIGN.
P [ 20. INLET MAY BE USED WITH LARGER
| | 8, 3" DIAMMETER WEEP HOLE TO BE LOCATED TO LONGITUDINAL PIPE_(72"MAXIMUM), PROVIDED
. OPTIONAL | DRAN SUBBASE MATERIAL. WEEP HOLE WITH UTILITY SPACE CLEARANCE IS NOT NEEDED,
CONSTRUCTION 12'X12" PLASTIC HARDWARE CLOTH /¢ MESH HORIZONTAL CLEARANCE BETWEEN ADJACENT
b JOINT [ OR GALVANIZED STEEL WIRE, MINIMUM WIRE PIPES IS ADEQUATE_AND MINIMUM HEIGHT (H)
. | DIAMETER 0.03", NUMBER 4 MESH HARDWARE EQUALS PIPE DIAMETER PLUS 3 FEET.
+ [ BARS 1, CLOTH ANCHORED FIRMLY TO THE OUTSIDE
#5 @ 12" C-C. OF THE STRUCTURE. 21. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
1 | 4 EACH FACE THE 'PLANS.
- 1 T a2 9. ALL REINFORCING STEEL SHALL HAVE A MIN.
o J S — v —v— L COVER OF 2.
& BARS J
#5 @ 12" C-C
145 BAR J EACH CORNER
1#5 BAR J, EACH ALTERNATE CORNER INCREMENTS TO BE ADDED
APPROXIMATE QUANTITIES FOR FOR EACH ADDITIONAL FOOT OF
SECTION THROUGH ELEVATION MINIMUM 8' DEPTH INLET DEPTH (H) AND/OR SLOT LENGTH (L)
TYPE | DIMENSION L |REINFORCING CONC. H L
SCHEDULE OF REINFORCING STEEL SEE NOTE 18|  STEEL CONG. STEEL cone. STEEL
(SEE NOTE 17 DI- LIN. FT. LBS. CU. YDS. Cu. YDS. LBS. CU. YDS. LBS.
BARS J BARS J1 BARS V
40D 4-0" 068 6.19 0.560 99
NO. | eneTn | No. [LENGTH | no. LENGTH —
REQ'D. REQ'D. REQ'D. 4EE 6'-0 1029 6.61 0.560 99 0.22 23.5
4H+10[ s5-0" | 4H+6| 7-2" | 72 H-1'-4" 4FF 8'-o" 1091 7.02 0.560 99 0.22 23.5
SPECIFICATION \WVDOT
wreeice | STANDARD CURB DROP INLET (WITH UTILITY SPACE) | o me mee crmommos
233 36" = 48" PlPE' DEPTH (H) 8I TO 16' REVISION DATE SHEET 1 OF 1
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.20
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DI-5 B B==] 5'-4"
5'-4" 5'-4" 3'-0"
W
T_—T1 T 1 T /‘ ! N\
A ' A A N o |
A L e )
gt eE 2
X SECTION A-A
3'-5" COLLAR
— 3._0..\_L _L—\:I,——o_\_J\ BETAL A—
B<J B(J o o] >
DITCH PLAN MEDIAN PLAN ‘ 3-0" ‘
AR sS | S
ST, < By | ST0sT SECTION B-B
i 2 B )
| WEEP HOLE.
EE NOTE 8.
Slo g [ glo L
e o ER
z E o : E - T4 DEPTH, #68,
71 1 #78, AGGREGATE GRATE
BX6" WDTH.~  (GALVANIZED)

DITCH LINE SECTION

MEDIAN DITCH SECTION

COLLAR DIMENSIONS TO BE !/"

LARGER THAN GRATE DIMENSIONS

NOTES

1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS.
2.THE "H" DIMENSION SHOWN ON THE STANDARDS AND

SPECIFIED ON THE PLANS WILL BE MEASURED FROM
THE INVERT OF THE OUTFALL PIPE TO THE TOP OF
THE STRUCTURE. PLAN "H" DIMENSIONS ARE APPROX.
ONLY FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

.WHEN SPECIFIED ON THE PLANS THE INVERT IS TO

BE SHAPED IN ACCORDANCE WITH STANDARD IS-1.
THE COST OF FURNISHING AND PLACING ALL

MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

4.IN THE EVENT_THE INVERT OF THE OUTFALL PIPE IS

HIGHER THAN THE BOTTOM OF THE STRUCTURE, THE
INVERT OF THE STRUCTURE SHALL BE SHAPED WITH
CEMENT MORTAR TO PREVENT STANDING OR PONDING
OF WATER IN THE STRUCTURE. THE COST OF
FURNISHING AND PLACING ALL MATERIALS INCIDENTAL
TO THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

5.STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" OR

GREATER. FOR DETAILS SEE STANDARD ST-1.

6.CHAMBER MAY BE CAST IN_PLACE, PRECAST, BRICK OR

CONCRETE BLOCK. SEE DI-7 FOR DETAILS.

7.WHERE PAVED DITCHES ARE REQUIRED, JOINTS ARE TO

BE DOWELED WITH #4 X 8" SMOOTH RODS AT
APPROXIMATELY 12" C-C IN ALL AREAS ADJACENT TO
ABUTTING CONCRETE TO PREVENT SETTLEMENT. IN
LIEU OF DOWELS A 2" X 4" NOTCH MAY BE PROVIDED.
SEE ST'D T-DI-3, 4 FOR ALTERNATE DESIGN.

. 3" DIAMETER_WEEP HOLE TO BE LOCATED TO DRAN

SUBBASE MATERIAL. WEEP HOLE WITH 12"X12" PLASTIC
HARDWARE CLOTH '/ MESH OR GALVANIZED STEEL
WIRE, MINIMUM WIRE DIAMETER 0.03", NUMBER 4 MESH
HARDWARE CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.

2" DIAMETER BAR . W3 AND W4
@ 10.68 LBS/FT OR s .ALL REINFORCING STEEL SHALL HAVE A MINIMUM COVER
WELD NO. 14 BILLET STEEL “Q\f N o OF 2" AND BE CUT CLEAR OF ALL OPENINGS BY 2".
Q <
caSTM Asie, /T ¢ qg,ff‘ 10.CAST-IN PLACE CONCRETE IS TO BE_CLASS A3
I GRADE 60) ' e (3000 PSl). PRECAST CONCRETE IS TO BE 4000 PSI.
/ZIIX4II P“-’\\qu’
(S:LT)L#I?‘EE%ARR L2"X2"X34" NG 11.PROVIDED SAFETY SLABS WHEN SPECIFIED ON THE
L2V X2, "X/ PLANS.
DETAIL 12.DI-5 IS TO BE UTILIZED IN LOCATIONS NOT NORMALLY
(GALVANIZED) SUBJECT TO TRAFFIC.
MINIMUM H e
PIPE SIZE| H GRATE BAR PG-2A COVER DIMENSIONS AND QUANTITIES
SPACING
12" 2'-9o" CHART TYPE w2 wa| w4 [%p|[D1|D2|x | Z
15" 3-0" GRATE| MAXIMUM ozl o aaloasz ol voaszo | sn [ an | 20 [120] 5ioon
T T TVPE | DIMENSION ALA2,A3  |3'-015"] 2'-0%," |2'-0%s | 1'-03%%" | 6" | 4 3" [14"] 2-2
" 10" A | B B1,B2,B3,B4 . i P
24 3'-10 C1,02,C3 2|_9|| 2|_9|| 1-_6%611 1"6%5“ 8“ 4’I/2 4_|/2 16 2'-8
30" 4I_5II A I 1'/2" 3I|
36" 51-0" Al " 1" E 2I_3II 2|_3|| 1"8%6" 1|_8y|6|| 12" 9" gu 19“ 2'-8"
42 -8 % TOLERANCE =+ lp»
NWDOT SPECIFICATION
ROAD AND BRIDGE STANDARDS STANDARD DITCH DROP INLET REFERENCE
233
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 302
104.21
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2016 ROAD & BRIDGE STANDARDS

B ‘18"

8"

©

(COVER REMOVED)
A=4'-4" (12" - 36" PIPE)
B=-3'-0" (12" - 36" PIPE)
A=4'-10" (42" PIPE)

B=3'-6" (42" PIPE)

i

L ( ) |

PLAN

(COVER REMOVED)
GROUT.

CONCRETE COVER
(FOR DETAILLS SEE

8"

CONCRETE COVER
(FOR DETALS SEE

SHEET 2 OF 3)
AGGREGATE.

8"

SHEET 2 OF 3) SEE NOTE7.

VARIABLE 2" MI

H VARIABLE

V%— AGGREGATE. SEE NOTE7.

e==  [":MWEEP HOLE.

l'-l"-'-'

NS AN 7

SEC
CAST

FOR USE WITH 12" TO 42" PIPES

TION A-A
IN PLACE

HEIGHT

RECOMMENDED MINIMUM

CHART

PIPE H

DIMENSION

SIZE

CONC.

CORR. METAL|

12"

2'-g"

21-5n

15"

2-gl/"

2!-8"

18"

3|_°|/zu

211"

21"

3"3?4"

3o

24"

F-7n

-5

27"

3'-10/4"

.| SEE NOTE 8.

2 STEPS. SEE NOTE S.

15.

16.

17.

WEEP HOLE.
SEE NOTE 8.

LIFT HOLES

VARIES

H VARIABLE

VARIES

SEE NOTE 4. A

SECTION B-B
PRECAST

NOTES (CONT.)

DI-7-------- NO GUTTER

DI-7A------- SINGLE GUTTER WHEN DROP INLET
IS ON A GRADE.

DI-7B------ DOUBLE GUTTER WHEN DROP INLET
IS IN A SAG BETWEEN TWO GRADES.

FOR DETAILS OF PRECAST DI-7 NOT SHOWN HEREON
SEE PRECAST UNIT ASSEMBLY DIAGRAM, PAGE 103.01,
FOR PRECAST GENERAL NOTES, PAGE 103.02 AND FOR
APPLICABLE PRECAST BASE, RISER AND TOP DETALS,
PAGES 103.07 THRU 103.12.

GRATE BARS TO BE PARALLEL TO DITCH FLOW.

3-8"

30"

41"

PIPE
SIZE

120 [ 15" | 18" | 24" | 30" | 36" | 42

311

33"

4|_4;/4u

4'-9n

MINIMUM DEPTH
H

2'-0"|2'-3V/"|2-6p" | 3t-10 [3-7| 4-2¢ |4r-8lpn

36"

4'-8"

4'-5"

42"

5|_2|/2||

4

CONCRETE

| CUBIC YARDS

9471 1.045 | 1.143

1.339] 1.535 | 1.731 | 1.927

INCREMENT PER FOOT OF ADDITIONAL DEPTH (H)

10.

12.

14.

=0.362 CU. YDS. (12" - 36" PIPE)
= 0.410 CU. YDS. (42" PIPE)

DI-7, 7A, 7B

NOTES

DEPTH OF INLET (H) TO BE SHOWN ON PLANS.

THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE
MEASURED FROM THE INVERT OF THE OUTFALL
PIPE TO THE TOP OF THE STRUCTURE.

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.
MAXIMUM DEPTH (H) TO BE 12'-8.

WHEN SPECIFIED ON THE PLANS THE INVERT IS

TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICEN FOR THE STRUCTURE.

IN THE EVENT THE INVERT OF THE QUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER
IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETALS SEE STANDARD ST-1.

REINFORCED CONCRETE FOOTING MAY BE
PRECAST OR CAST-IN-PLACE. TWO LIFTING
HOOKS OF FABRICATORS DESIGN TO BE
PROVIDED IN PRECAST FOOTING

4" DEPTH AGGREGATE #68,#78, OR #8 X 6" WIDTH.

3" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC
HARDWARE CLOTH '/4" MESH OR GALVANIZED
STEEL WIRE, MINMUM WIRE DIAMETER 0.03",
NUMBER 4 MESH HARDWARE CLOTH ANCHORED
FIRMLY TO THE OUTSIDE OF THE STRUCTURE.

THE TYPE OF INLET (PRECAST OR CAST IN PLACE),
DETAILED HEREON, TO BE CONSTRUCTED, WILL BE
AT THE OPTION OF THE CONTRACTOR.

FOR _DETAILS OF CONCRETE COVER, COLLAR AND
GRATE AND THE METHOD OF PLACING APPROACH
GUTTER SEE SHEET 2 OF 3.

CAST-IN PLACE CONCRETE IS TO BE_CLASS A3
2%%%0 PF‘SSII). PRECAST CONCRETE IS TO BE

CONCRETE QUANTITIES SHOWN ARE FOR INDICATED
DEPTH (H) WITHOUT PIPES. THE AMOUNT
DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES. FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT THE
APPROPIATE CUBIC YARDS OF CONCRETE FOR EACH
FOOT OF DEPTH.

PAVED DITCHES ARE TO BE TRANSITIONED TO MEET
INLET GUTTER AS SHOWN IN STANDARD PG-2A.

PROVIDE SAFETY SLABS WHEN SPECIFIED ON
THE PLANS.

SPECIFICATION
REFERENCE

241
503

STANDARD MEDIAN DROP INLET

12" TO 42" PIPE
VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 3

104.22

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-7, 7A, 7B
=° RETAILS OF GUTTER AND
5i-gn 2" DIAMETER BAR @ 10.68 LBS./FT. NOTES
OR NO. 14 BILLET STEEL BAR @ 7.65 METHOD OF PLACEMENT
1-24_ 3-0" _1-2" LBS./FT., (ASTM A615, GRADE 60. 1. GRATE A IS TO BE UTILIZED IN B e ——
- — " LOCATIONS NOT NORMALLY NOTES
— -GRATE A
] 3'-5 - SUBJECT TO TRAFFIC. e
1. D7 NO GUTTERS.
:f 2. EgéEmBNslsNB%M?L\E&TILIZED IN DI-7A NO GUTTER IN ONE DIRECTION.
Ai.* } ) é LOCATIONS NORMALLY DI-7B  GUTTER IN BOTH DIRECTIONS.
] F 2.
i F ) o> > (LTS 00 s 1075, ST TR, AP conErg coven
=1 Vo' X 4 C L2"X2"X% GRATE (GRATE B), SEE T-DI-7, RODS @ APPROX. 12" C-C TO PREVENT SETTLE-
2 L2V X2V/p" "X/ SHEET 103.08. MENT. IN LIEU OF DOWELS A 2" X 4" NOTCH MAY
: ST SHEAR 2Lz R BE PROVIDED.
o| 4. CONCRETE COVER AND GRATE -DI-
\ DETAIL A ngG LTEOUEIIIET F%WSBEED yig SEE STANDARD T-DI-3, 4 ALTERNATE DESIGN.
I>B GRPiTgRTIHPE #5X5'-0" BARS gg’lE:,’NSLON)S( -gFﬁ(%BAT(%RTA%-E o 3. VARIABLE 2:1 OR FLATTER.
(FROM PLANS) (12 REQ'D.) 4L X 21 4, DITCH GRADE MUST BE ADJUSTED TO MEET
PLAN VIEW | 25" OR 3-4" X 24" (GRATE B). DIFFERENCE IN ELEVATION. SEE LONGITUDINAL
o o B ANCHORNG ANGLE IRON WILL BE SoTon
- = w
5 5 o| [77 e b 5. IF DEPTH (D) BECOMES LESS THEN 4", LENGTH
= S H—— AGSER TABLE IF APPROVED BY THE OF WINGS ARE TO BE EXTENDED AS BIRECTED
SECTION A-A 320 []3% ‘ BY THE ENGINEER.
SECTION B-B 6. gﬁﬂﬁ,\,f}”g% COLLAR ARE TO BE 6. CURTAN WALL TO BE LOCATED AT THE END OF
' TN USRS ot
o Seicic GURT | 7 TETE (O MY Brdmls
s el s ML 52 GRATE [MAXIMUM_DMENSION . 7. IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW
CONCRETE | REINFORCING TYPE 8. CONCRETE TO BE CLASS A3 IF CAST .
CLASS A3 STEEL IA" 8 IN PLACE. 4000 PS| IF PRECAST. FOR_ADJUSTED GRADE TO INLET, A SPECIAL
5423 C. v 53 LBS. I 1/ 3" GUTTER DETAL WILL BE REQUIRED ON PLANS.
: — T pT ™ 9. GRATE BARS TO BE PARALLEL TO
DITCH FLOW.
| L
GNLET oAl
2 DIfcH o 2 ¢ q Q" g-0 \ - =
i f ¥'l“/'\/ w'FCH INLET} K\ — 27
D |- = {  b_ ==
s 2 P\’\/\‘@
SECTION A-A SEE NOTE SEE NOTE 3 o SEE NOTE 3 o S *:}0‘,9
SEE NOTE 4 . L S
BOTH SLOPES FLAT ONE STEER SLOPE Y\;}@
™ ONE INTERMEDIATE SLOPE Q
S P I 2 dDITCH (lLINLET 2., = %INLET o
T —T— O . BACK UP BERM
I | e - 0 i | 2 ~ O« DIT|CF_1 > GUTTER GRADE TO BE PROVIDED
2 SEE_NOTE 6 12 ) — — D z, ADJUSTED TO MEET AS DIRECTED BY THE
oy 6l 1= e — INLET ELEVATI0N7 ENGINEER (DI-7A ONLY).
A
SEE NOTE 3 ~ [ NORMAL MEDIAN
TYPICAL ELEVATION SEE NOTE 3 _r =~ / DITCH GRADE
' SEE NOTE 4 SEE NOTE 3 4041 0R FLATTER
ONE STEEP SLOPE-ONE FLAT SLOPE BOTH SLOPES STEEP O
APPROXIMATE QUANTITIES
APPROXIMATE QUANTITY FOR ONE CURTAIN WALL, LONGITUDINAL SECTION
MEASURED FROM BOTTOM OF GUTTER coNcrReTE | pi-7 | oi-7a | pDI-78 (WHEN INLET IS LOCATED
CLASS A3 ABOVE NORMAL DITCH GRADE)
CONCRETE CLASS A3 0.241 CU. YDS. U v0sy | nonel 12 | 2128 SEE NOTE 8.
\\/DCIT SPECIFICATION
ROAD AND BRIDGE. STANDARDS STANDARD MEDIAN DROP INLET REFERENCE
n n
SHEET 2 OF 3 | REVISION DATE 12" TO 42" PIPE 241
104.23 VIRGINIA DEPARTMENT OF TRANSPORTATION 503
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2016 ROAD & BRIDGE STANDARDS

STANDARD PG-4

PAY LINE FOR INLET

r—-r——=—=—= == =" B
o
_I
124 12" 1_ | 00|
? o A
-1 ’
a9y
" | <
nl! -
ool
ES/EE DETAIL Al =?
o
_____ N | L
#6X4'-0" BAR A

@ 4" C-C 4 REQD.

price SLOP®
-------- — - (

DI-7, 7A, 7B

NOTES

1. APRON IS TO BE CONSTRUCTED TO A DEPTH OF
1'-0" ON BACK SLOPE SIDE OF INLET (DI-7). ON
ROADWAY SIDE, THE DEPTH IS TO BE 1'-0" OR TO
THE SHOULDER ELEVATION, WHICHEVER IS LESSER.

2. ALTERNATE METHODS OF ANCHORING ANGLE IRON
WILL BE ACCEPTABLE IF APPROVED BY THE ENGINEER.

3. COLLAR AND GRATE ARE TO BE GALVANIZED IN
ACCORDANCE WITH THE SPECIFICATIONS.

4, gIUEEIDE DIIMEI;’SIONS OF GRATE ARE TO BE

5. ALL CONCRETE IS TO BE CLASS A3.

6. NORMAL DITCH IS TO BE TRANSITIONED TO TIE
SMOOTHLY INTO GUTTER. DITCH GRADE IS TO BE
ADJUSTED AS NECESSARY TO MEET GRADE
ELEVATION.

7. QUANTITIES SHOWN ARE BASED ON DEPTH H =5'-0".

8. THE AMOUNT OF CONCRETE DISPLACED BY PIPES
MUST BE DEDUCTED TO OBTAIN TRUE QUANTITIES.
FOR_EACH FOOT OF DIFFERENCE IN DEPTH H ADD OR
SUBTRACT INCREMENT AS SHOWN.

9. SEE STANDARD DI-7, DI-7A AND DI-7B FOR DETALS AND
DIMENSIONS NOT SHOWN HEREON.

10. GRATE BARS ARE TO BE INSTALLED SO THEY WILL BE
ALIGNED PARALLEL TO THE DITCH FLOW.

#4X5' 4" BARS B
i ' - 3" DIAMETER APPROXIMATE QUANTITIES
@ 8" C-C, 5 REQ'D: & S ELME TET Q
#ax1-0" BARS D O CLASS A3 | REINFORCING
@ 8" C-C, 6 REQ'D: CONCRETE STEEL
CU, YDS. LBS.
i & 7 8" 4.091 60
8" |_ 3-0" J 8" INCREMENT PER FOOT OF DEPTH (H)=0.362 CU. YDS.
e CONCRETE TO BE ADDED WHEN DOUBLE GUTTER IS REQ'D.=1.112 CU. YDS
- OPEN AREAS AT
SECTION A-A ENDS OF PIPES 1/," DIAMETER 2" DIAMETER SOLID STEEL
#4X3'-6" BARS C ARE TO BE SEALED DOUBLE-EXTRA STRONG BAR © 10.68 LBS./FT
\_c 8" C-C, 6 REQ'D, BY WELDING. STEEL PIPE @ 6.41 LBS./FT. - LFI=
b CONSTRUCTION WELD WELD
-0 -0" JOINT nyon "
1-onf-0"1-0" . -/ L 2"X2"X%
. "~ T BAR B gﬁﬂ)\(}; L 2"X2"X%"
[e/ . (VAL "
: X4" SHEAR
4 ' 7, ¥ 4| s |[a CONNECTOR— | 5" HOLES TO BE DRILLED NNECTOR L 2Vp"X2e"XV/a"
. Ly L 2Y/2"X2Y2"XYs" IN L 2"X2"X34" AT EACH
END OF EACH PIPE.
DETAL A ALTERNATE DETAIL A
SECTION B-B SECTION C-C
SPECIFICATION WDOT

rererence | STANDARD DI-7, 7A OR 7B WITH FLUME CONNECTION | om0 awo sroce staoaros

502

12" TO 36" PIPE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REVISION DATE SHEET 3 OF 3

104.24

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-9
CONTINUOUS PIPE NOTES
OR PRECAST PLUG B
R BRI RS ™™ 1. PRECAST PIPE PLUG SHALL BE SET IN FRESH MORTAR.
— 2 ONT DESIGN AND. SHALL TAVE A MRIMUM THICKNESS NOT
;,?;EF%INRggUIEE%‘ngﬁcg&ﬁgNCR- LESS THAN PIPE WALL THICKNESS.
C ~A—- \ C 3. THIS INLET IS TO BE USED ONLY IN LOCATIONS NOT SUBJECT
A —\‘— - TO TRAFFIC.
é \y’ : } 4. FRAME IS TO BE SECURELY MORTARED TO TEE SECTION.
; | 5. FRAME AND GRATE SHALL BE GRAY IRON, ASTM A48, CLASS 30S.
\ o . THE PRECAST TEE UNIT IS TO COMFORM TO THE REQUIREMENTS
i OF AASHTO M170 FOR 15" CLASS II REINFORCED CONCRETE PIPE.
7. IF A PRECAST PLUG IS NEEDED, THE COST OF THE PRECAST PLUG
SECTION B-B SHALL BE INCLUDED IN THE PRICE BID FOR DI-9.
Jo Mi LOCKING
§|°¢ | y~RISER WHEN SLOTS
5lew 14 REQURED
7 M I z OPENING ¥,"
Vo ? 4
x|<o ©
Hlak -
z|<® - T "
e " N BARS Vg
= 15 o %
zl ™ NOMINAL | =
Elzal ||, 13 DIAMETER .
OS5 I
w|- o = é s
|, I © .
<: 1 T |E Z
Ll n = 3
e+ | <}
os | s
15" PIPE MIN.
SECTION C-C "9 BAR STOP PART PLAN FRAME & GRATE
FRAME PLAN
185" . | 124" .
Ve, 134" . iZk
S . 1Y, !l
= = = o T==17
T: _\N H 1|/4|| R—'\ =\° A - ///%.y////////% /////////A.'////I =
T— - ol T % ] X
. — W =, N % %
™ Yo" = [ ]
LOCKING BAR —
BAR SLOT o ‘ 9%"
BAR STOP | 994" | e
12" I 1
I 1
7 SECTION A-A FRAME SECTION A-A GRATE
BOTTOM VIEW LOCKING BAR
WDOT SPECIFICATION
"
ROAD AND BRIDGE. STANDARDS 15" PIPE TEE SECTION DROP INLET REFERENCE
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION §32
104.25

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-10G, 10H, 10T
, PAY LINE , 115"
/5" EXPANSION JOINT #4 BARS V-2
| T 7 | | @ 18"C-C——| -4 BARS B
I e 8" C-C
-
T I - _ ) SEE NOTE 18— | 48 BARS A @ 6" C-C
|
—C | C . DASHED AREA o
) | ST |-GALV. MC 6X12X3'-8 AT
o | \\\I J \YPE Il DESIGN <EE DETAL “A" Y
g | — = SUBBASE
~ INNI e DETAL "A"
N NG _ #5 BARS V| 1 — ﬁ S o
204" ' ! USE STANDARD e | @8O T HARDWARE ' 2= |
! ! DI-2 GRATE 30 AP CLOTH R | |
N2 STEPS, SE WEEP HOLE A
WARPED PAVEMENT T TN . .
/2" EXPANSION A PLAN B pES 5o [NOTE S |2 SEE NOTE 7.
JOINT D = [ [br#5 BARS o .| = LAY —
> ZIZ U#l\e 12" - #5 BARS V > 4y 74 .
_\ | EEME 2R @ 8" C-C < 32N Va o
\ L 1/," EXPANSION .
#8 PLAN DOWELS, 2 \ v 1o "
2" LENGTH, o TS| G0 dem — T
- @ 6" C-C B} . - CONNECTOR
] - — 4-4n L2 Yo x2YxYa SN
— F sl |7
N N T '
S | SECTION A-A e | o
| B D
— 3"DIAMETER COLLAR
WEEP HOLE GALV. STEEL
|
I J L 2V5"X2V5"X1/4"X L+1'-4"
- - f4 BARS V.3 4 BARS GALV. WITH !/"X4" STUD SHEAR _
-3, z O o BT
cAcH el o WET [ wonoscn eavevent || [
#4 BARS V-2 - .
A e 18°C-C hagonzs B glo ELEVATION L ELEVATION
u -
FR T VATI = < e WARPED s WARPED
ON ELE ON 3 > '_{7 o &2 ; PAVEMENT o o6 PAVEMENT
%] o . Z 7 B =
g oL T
<z ST T s> #4 BARS E o o he BARSE
#5 BARS H GALV. MC B J e o e 5" C-C RE
@ 3" C-C __A [6)(12)'(3'-8" 1-11%" _[N— #5 BARS U-2 I_—_If'“%" g5128"AI(?:S_CU-2
i ' e 12" C-C
#5 BARS V1 -I:\Eﬁ:zm:zta_?u_. SECTION B-B SECTION B-B
es C'Cx g s L SINGLE SLOT DOUBLE SLOT
:} ‘ i TYPE | TYPE i
{22 ] DI-10G DI -10H DI-101
#5 BARS V| i SECTION D-D
e 8 Cc-C ~{K y L L . L .
[* 1 i r | { \
X ke T T T 1 1 T
: 1= 7T == _ L 1T _J
e FOR DIMENSIONS ( ) ( R R el
o2 AND QUANTITIES | | | l || 1 l o 1 el
. oo 5 éN%Wh'l\lOTS%% NOT | [ | [ | | | FOR USE IN SAGS.
i -0 i H [ [ | | BOTH SIDES TO BE
44" SHEET 2 OF 2. L L L _ i |SYMMETRICAL.
SECTION C-C FOR USE ON GRADES
SPECIFICATION \vDOT
rererence [ CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-7D)
ROAD AND BRIDGE STANDARDS
233 12" - 36" PIPE: DEPTH (H)=20'-0" MAX. REVISION DATE | SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 01/13 104.26

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DI-10G, 10H, 101
TABLE OF QUANTITIES
REINFORCING STEEL
tvpe | L | CONCRETE
vre 11TVPE T BARS A | BARS B |BARS E BARS H BARS U-1 BARS U-2 BARS V | BARS V-1 | BARS V-2| BARS V-3|TYPE I|TYPE Il

Ft.|Cu. Yd. [ Cu. Yd. [No.|Ln*Ft. No. [LnXFt. | No.JLn®Ft. [No.|Ln*Ft.[No] XLn. Ft. No. | XLn.Ft. No.J] LnXFt.| No.] Ln¥Ft.[No.J] Ln¥Ft.INo.] LnXFt.| Lbs. | Lbs.

DI-10G| 3' | 2.08 | 2.05 | 3 | 4-0"|3 | 4-0"[- - |38[4'-0" [ - - - - 4B 3-4" [12|2-6" | 3 | 2-4" | 8 | 4-5" | 426 | 426
4| 226 | 225 [3[5-0 [3[5-0 [ 8 ["-4" |38]4-0" [2 ] 5-2" to 5'-8"[2 [3-1" to 3'-7"[48] 3-4" [ 12]2-6" [ 4] 2-4" [ 8| 4'-5" [ 455 | 451
6| 265 | 263 [3[7'-0"[3][7-0"]8 |3-4"[38]4-0" |4 | 5-2" to 5-8"|4 [3-1"to 3'-7"[4B[3-4" [ 12| 2'-6" | 5| 2-4" [ B8] 4-5" | 499 | 490
8] 304 | 302[3]9-0"]3]9-0"]8]5-4"[38]4'-0" |6 | 5-2" to 5-8"|6 [3'-1" to 3'-7"[48[3'-4" [ 12| 26" | 7 | 2'-4" | 8 | 4'-5" 544 | 531
10| 343 | 340 |3 [1-0"]3 [11-0"[ 8 [ 7-4"[38]4'-0" | 8 | 5-2" to 5'-g"| 8 [3'-1" to 3'-7"[48] 3'-4" [ 12] 2'-6" [ 8| 2-4" | 8] 4-56" | 588 | 571

DI-10H [12"| 3.82 | 3.78 | 3 |13'-0"[ 3 [13'-0"| 8 | 9'-4" |38]4'-0" [10| 5'-2" to 5'-B" |10 [|3'-1" to 3'-7" |48 | 3'-4" | 12| 2-6" | 9 | 2"-4" | 8 | 4'-5" 631 | 610
14| 4.21 4.6 | 3 [15'-0"[ 3 [15'-0"] 8 [11-4" |[38]4'-0" [12 ] 5'-2" to 5'-8"[12 [3'-1" to 3'-7"[4B[ 3'-4" [12]2-6" [ N[ 2-4" [ 8 | 4'-5" 677 | 650
16' | 4.60 | 4.54 | 3 |17'-0"| 3 [17'-0" | 8 [13'-4" [38]4'-0" [14 | 5'-2" to 5-8" [14 |3'-1" to 3'-7" |48 | 3'-4" | 12| 2'-6" | 12| 2-4" | 8 | 4-5" | 720 | 690
18'| 5.00 | 4.94 | 3 [19'-0"| 3 [19'-0" [ 8 [15'-4" |38] 4'-0" [16 | 5'-2" to 5'-8"[16 [3'-1" to 3'-7"[4B[ 3-4" [ 12]2'-6" [13]2'-4" [ 8| 4'-5" | 764 | 729
20'| 5.39 | 5.32 | 3 |21-0"] 3 [21-0"] 8 |17'-4"|38] 4'-0" [18 | 5'-2" to 5'-8"[18 |3'-1" to 3'-7" [48]| 3'-4" | 12| 2'-6" | 15| 2'-4" [ 8 | 4'-5" 809 | 770
6'] 265 | 263 | 3]7-0"[3 [7'-0"]16 [2'-0" |38B]4'-0" |6 | 5'-2" to 5'-8"| 6 |3'-1" to 3'-7"[48] 3'-4" | 12]2'-6" | S ]2'-4" | 8 | 4'-5" 514 | 501
8] 3.04 | 302 [3]9-0"[3[9-0"][16]3-0"[38]4-0"[8] 5-2"to 5'-8"[8 [3-1"to 3-7"[48[ 3-4" [ 12]2-6" [ 7[2-4" [ 8] 4-5" [ 559 | 542
10'| 3.43 | 3.40 | 3 | 11-0" | 3 | 11-0" | 16 |4'-0" [38] 4'-0" |10 | 5-2" to 5-8"]10 |3-1" to 37" |48 | 3'-4" | 12| 2'-6" | 8 | 2-4" | 8 | 4-5" 603 | 581

DI-10I[12' | 3.82 | 3.78 | 3 |13'-0"[ 3 [13'-0"| 16 |5'-0" |38]4'-0" [12 | 5'-2" to 5'-8"[12 [3'-1" to 3'-7" |4B| 3'-4" | 12| 2'-6" | 9 | 2'-4" | 8 | 4'-5" 646 | 620
14| 4.21 4.6 | 3 |15'-0"| 3 [15'-0"| 16 | 6'-0" |38]4'-0" [14 | 5'-2" to 5'-8"[14 [3'-1" to 3'-7"[48]| 3-4" | 12] 2'-6" | 11] 2'-4" | 8 | 4'-5" 691 | 661
16'| 460 | 4543 [172-0"]|3 [17'-0" |16 | 7-0" |38]4'-0" |16 | 5'-2" to 5'-8" |16 [3'-1" to 3'-7" |48 3-4» | 12| 2'-6" |12 ]| 2'-4" | 8 | 4'-5" 735 | 700
18| 5.00 | 4.94 | 3 [19-0"| 3 |19'-0" [ 16 | 8'-0" [38]4'-0" |18 | 5'-2" to 5-8" |18 |3'-1" to 3'-7" |48 | 3'-4" | 12| 2'-6" | 13| 2'-4" | 8 | 4'-5" 778 | 739
20'] 5.39 | 5.32 | 3 |21-0"]| 3 |21-0"| 16 | 9-0" |38| 4'-0" [20| 5'-2" to 5'-8" |20 [3-1" to 3'-7" |48 | 3'-4" | 12| 2-6" |15] 2-4" | B | 4'-5" 824 | 780

NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" 12. CONCRETE QUANTITIES SHOWN ARE FOR DEPTH

. THE "H" DIMENSION SHOWN ON THE STANDARDS

AND SPECIFIED ON THE PLANS WILL BE
MEASURED FROM THE INVERT OF THE OUTFALL
PIPE TO THE TOP OF THE STRUCTURE.

PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY
FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE
CONTRACTOR FROM FIELD CONDITIONS.

. WHEN SPECIFIED ON THE PLANS THE INVERT IS

TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR STRUCTURE.

. IN_ THE EVENT THE INVERT OF THE OUTFALL

PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO
PREVENT STANDING OR PONDING OF WATER
IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

OR GREATER. FOR DETALS SEE STANDARD ST-1.
. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE.
. 3" DIAMETER WEEP HOLE TO BE LOCATED TO

DRAIN SUBBASE MATERIAL. WEEP_HOLE WITH
12"X12" PLASTIC HARDWARE CLOTH /3" MESH
OR GALVANIZED STEEL WIRE, MINIMUM WIRE
DIAMETER 0.03", NUMBER 4 MESH HARDWARE
CLOTH ANCHORED FIRMLY TO THE OUTSIDE
OF THE STRUCTURE.

. ALL REINFORCING STEEL SHALL HAVE A MIN.

COVER OF 2".

. ALL REINFORCING STIEEL TO BE CUT CLEAR OF

ALL OPENINGS BY

. CAST-IN PLACE CONCRETE IS TO BE CLASS A3

(3000 PSh.
4000 PsI.

PRECAST CONCRETE IS TO BE

. LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE

SHOWN ON PLANS.

13.

14.
15.

16.

17.

(H) OF 3'-0" WITHOUT PIPES. THE AMOUNT
DISPLACED BY PIPES MUST BE DEDUCTED TO
OBTAIN_ TRUE QUANTITIES. FOR INLETS OF
DIFFERENT DEPTHS ADD OR SUBTRACT 0.36
CUBIC_ YARDS OF CONCRETE FOR EACH FOOT
OF DEPTH. AND 84 LBS. OF REINFORCING STEEL.

LENGTH OF ANGLE IRON AS SHOWN ON SHEET 1
OF 2 IS TO BE L +16" AT 4.10 LBS./FT

X DENOTES LENGTH OF ONE (1) BAR.

GRATE TO BE INSTALLED SO SLOTS WILL DIRECT
WATER TOWARD THE INLET THROAT. GRATE
MUST BE REVERSIBLE (RIGHT HAND GRATE IS

SHOWN)

PROVIDE SAFETY SLABS WHEN SPECIFIED ON PLANS.

FOR DETAILS AND DIMENSIONS NOT SHOWN FOR

MEDIAN BARRIER SEE STANDARD MB-7D

. QUANTITIES INCLUDE MB-7D.

ROAD AND BRIDGE STANDARDS

WVDOoT

SHEET

2 OF 2 REVISION DATE

104.27

12" - 36" PIPE: DEPTH (H)=20'-0" MAX.

VIRGINIA DEPARTMENT OF TRANSPORTATION

CONCRETE MEDIAN BARRIER DROP INLET (WITH MB-7D)

SPECIFICATION
REFERENCE

233
302
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2016 ROAD & BRIDGE STANDARDS

LIMITS OF PAY LINE

L 2Y/p"X2lp"X1/4"

TYPE IIDOUBLE CHAMBER, DOUBLE THROAT

DI-10J, 10K, 10L

GALVANIZED LIMITS OF PAY LINE
L A g TYPE ISINGLE CHAMBER SINGLE THROAT
- —— . I——-l LIMITS OF PAY LINE _ |%of ~APPROACH PAVED SHOULDER
P AVEHENT ==t 2-2" 3 i8 \1 I __ SEE NOTE 2—={} -ST'D.DI-1
_____ 7_ I 3" 3-0n /| COLLAR & GRATE
8", 2-4" 2-4" _[av
= I
8" 8" B N 2 L 2Yp"X2Y5"X1/ 4" s
2 o | ~|cALVANIZED T 5 -
| aRS F— Ry _—BARS V2
A ST'D.DI-1 b4 z SUBBASE
[ —X1 SEE COLLAR & GRATE 11 I/‘/_ ARDWARE
i NOTE 1— SEE EXH P, 2% 3 ‘\ ; CLOTH 2
e e J PLAN NOTE 24 s f§¥WEEP HOLE. =
| Z ASUBBASE s AN k| SEE NOTE 23 =
<\ [=— CONSTRUCTION OR EXPANSION JOINT—=] < MG BXI2X3'-2 = [ ARDWAR CIFY R S —BARS Hi %
————————————— 3 GALVANIZED | cLoT S Y [P ARS H +2
| A S| pARs K S Mcex2] 22
- Y L g I” i <[
=il -=- R e Bl e v S
s ' BARS M1 L &<
BARS F SECTION ﬁ‘” ? BARS V . ST1——T k4| TYPE 1 |NLET;+ g
&R E_NOTE 5 [ BARS H2 L
— I/p"X4" STUD S Eq[BARS V1 T
SHEAR CONNECTOR C u| BaRs H :
______ - T . 9
WARPED - - V- vy oy
WP T 7 ] COLLAR DETAIL : v
ST'D. DI-1 /
PLAN VIEW BARS H1TYPE | DASHED LINES SHOWN IN
COLLAR & GRATE BARS H2 TYPE Il SFOTION A-A HEREON
INDICATE 8" THICK BACK-
SECTION A-A WALL FOR TYPE | STRUCTURES
WHICH REQUIRE SINGLE
CHAMBER ONLY.
DOUBLE THROAT g
REFER TYPE Il BARS V
SEE NOTE 2 ©l . r-g" 80"
BARS B-1 STD. ST-1— 58"
e 8" C-C —
VERTICAL N [ T B | BARS V__| T [\BARS Vi BARS V2
SINGLE M
THROAT i BARS H B o—F >o— 1!7 [ T
‘ g \ ey g S w—— 2 2 :],
_ , || > NS < H > ST'D. ST-1 1
" . ol & ¢ R il " S l BARS H >
S 4 nug L x W Zl o &|o BARS H ol & B
- m 1 ] 1
o 2 ' W & "T ol Al 2 BARS H2 :Is‘ g&,—,,
e N g . @ 11’ ST'D. ST-1
e » <] 8 \I ——
w Ea; = . e w4 E‘-U--'— o v
b I I & qr—. .' /| BARS —————— — e b e e et
2 -
S - BARS V I
}s 5 | BARRIER—_| |
| DOWELS
o] - SECTION C-C SECTION D-D
- (NOT TO SCALE) TYPE I
SECTION B-B SEE NOTES ON SHEET 2 OF 2 (NOT TO SCALE)
SPECIFICATION WDOT
rererence ICONCRETE MEDIAN BARRIER DROP INLET (WITH MB-8A) | coro ap sroce stawoaros
233 12" - 24" PIPE: DEPTH (H) = 20' MAX REVISION DATE | SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.28
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2016 ROAD & BRIDGE STANDARDS

DI-10J, 10K, 10L

L 2//5"x2/p"x1/4"
GALVANIZED

TYPE I& ININLET

LIMITS OF PAY LIN[

REINFORCING STEEL | NOTES
MARK  [siIZE[  NO. LENGTH  |SPACE APPROACH 3'-0" . 1. VARIES GREATER THAN:
X 5 S BAVED e 0' TO 18" MAX. TYPE T CHAMBER.
SEE_NOTE 9 | #4 | SEE NOTE 7 |SEE NOTE 8 [SHOWN SHOULDER\\ 4" TO 3'MAX. TYPE I CHAMBER.
A-1 U L -11) "
4 + _qn 12 8 1-8 8 2. FOR DETALS AND DIMENSIONS NOT SHOWN FOR
SEE NOTE 1 # (2x)+2 40 SEE MEDIAN BARRIER, SEE STANDARD MB-B8A.
" o 2 : ; NOTE 20.
SEE NOTE 9 | #3 2(L-4) ™ STANDARD DI-1 s o GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER
B-1 #4 9 L+2-4m| 8 COLLAR & GRATE T— | ] THE COLLAR AND EXTENDED INTO SIDEWALLS TO
SEE_NOTE 11 ] — WITHIN 2" OF OUTSIDE FAGE.
4 - ./ -
DOWELS | #4 [SEE NOTE 6 r-o 6 S| BARS V— Vsl 4. ALL REINFORCING BARS ARE TO BE GRADE 60
F ¥5 3 e 6 - J o STEEL WITH MIN. OF 1/" CONCRETE COVER.
SEE_NOTE 9 SEE_NOTE_10 1-6 3 ¥ ANY BAR IN CONFLICT ‘WITH PIPE SHELL AND/OR
— m 4 - TOP SLAB OPENING ARE TO BE FIELD CUT TO
H #5| (4xH) +10 3'-2 tl BARHI : olz PROVIDE THE REQUIRED COVER.
. ) 0
H1 #5| (4xH) +8 2'-8" 10 - [=sTD.ST-1. | = 5. DO NOT LOCATE STANDARD ST-1STEPS ON
g z SEE NOTE S. “\_MC6 X 12 CHAMBER WALLS THAT HAVE PIPES WHEN
TYPE - I INLET 22 : . BARS v POSSIBLE.
w | ( 7— 6. B DOWELS REQUIRED FOR DI-10L, MIN.
REINFORCING STEEL B BARS v—< ! 4 P 7024002 GOWELS FOR EACH
T e e o] o y {OPUGLS SRS Rt
A-1 #4 @x0) 2 4'-0" 12" ) : o ADDITIONAL FOOT.
B-1 #4 9 Le2'-4" | 8" © 7. 12 BARS A REQUIRED FOR DI-10L.
H-2 #5 i 7'-8" 10" LENGTH OF BARS A, DI-1oL= b= (2=6%)
— = SEE h:;)TE 12 ——— BARS H BARS H1 A 2
Vo e - TV T FOR USE ADJACENT TO WALL 9. DO NOT USE WITH DI-10J.
Y 7 TS OR BARRIER WITH SAFETY SHAPE 10. USE 6 BARS F FOR DI-10L TYPE L
#4
SEE NOTE 15 SEE NOTE 14 |SEE NOTE 8 Si:;\INN (TYPE 1) 1. DO NOT USE WITH TYPE L.
SEE NOTE 15| #3| 4w-4 1-1"
DOUBLE NO 21. TYPE IDENOTES INLET WITH SINGLE THROAT 12. ADD & ADDITIONAL BARS FOR EACH EXTRA FOOT
DOWELS | #4 | SHOWN FOR 1-0" 6" AND CHAMBER
TYPE | ADECHAENOTES INLET WITH - DOUBLE THROAT 13, USE 12 BARS F FOR DI-10L TYPE IL.
F 5 " " TYPE ILDENOTES INLET WITH SINGLE THROAT . -10L.
SEE NOTE 15 | # 5|SEE NOTE 13 1-6 6 AND CHAMBER ADJACENT TO WALL OR BARRIER. '+ 24 BARS A ARE REQURED FOR DI-10L
o powr 15. DO NOT USE WITH DI-10J.
- Bo) e 8 > 22. MAXIMUM PIPE SIZE IS 24" DIAMETER. 16. A MINMUM 22" FOOTING DEPTH IS REQUIRED FOR
H_1 # 5 (4 . H)+16 2I_8II 10“ -
- 23. 3" DIAMETER WEEP HOLE TO BE LOCATED TO FORMING  THE INLET SLOT. SEE PLANS FOR
o] w Jeewer] o S L e
. 4 . .
LRI ] MR T £ G ST LN DTS DA Al SRliRe T T
M #4 4 r-8" 12" TO OUTSIDE OF THE STRUCTURE. 18. REFER TO PLANS FOR LOCATIONS OF PIPES
24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON AND INVERTS.
o THE PLANS. 19. FOR TYPE I, COST OF ACCOMMODATION OF
2-2 ' 420" MN. ' 6-0" 25. WHEN SPECIFIED ON THE PLANS, THE INVERT ALl ROARRIR 1O BE INCLUDED IN COST
=1 ] S 10 X, Skl } ACOmNES Jh Te
— —3 — AND PLACING ALL MATERIALS INCIDENTAL TO 20. FOR TYPE XL, SEE WALL PLANS FOR WALL
I t-—————= A | E=f H-=— THE SHAPING IS TO BE INCLUDED IN THE BID
! | | PRICE FOR THE STRUCTURE.
O—I b—x D—I
DI-104 DI-10K DI-10L
\NWvDOT SPECIFICATION
- REFERENCE
ROAD AND BRIDGE. STANDARDS CONCRETE BARRIER DROP INLET (WITH MB-8A)
SHEET 2 OF 2 | REVISION DATE 12" - 24" PIPE: DEPTH (H)= 20' MAX. 233
104.29 VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

LC MAX.7'-2" ~ _
e ﬁ DI-12, 12A
z X
————— < DM, DEPTH
B ¥
| | = 8" 0'TO 10"
flv : | Qj 12" 10' TO 16'
e |-L.| = 1" 16'TO 25'
2|2 | =
S|= | g o
L 3 l + oM. DEPTH
o —_— f 5" 0'TO 12’
PLAN a 10" 12'To 25'
(SLOT REMOVED) PLAN
CONCRETE GUTTER (SLOT REMOVED) .
FOR DI-12A ONLY—\ _—SEE NOTE 7 — SEE NOTE 7 —\ 9 OB T L
T £ o i y = o )
~ o o BT I = 0 B
©| #4 BARS @ 2 ¥ [4]=—SEE NOTE 14 N o o —-%—— \ }
“| EW.EF. s | B| #4 BARS @ 6" C-C : s
Lt I T W S | == ey
zZ'S }. o 5 b —
H No NS ) =z |/ " I . I . I . I I IT‘ 3 yzll CEMENT
tlzz ~ w|72" CEMENT Ty [ PLASTER COAT
Sl o STEPS. SEE NOTE 5 ¢ |PLASTER COAT
uitits ' ¥ = X D STEPS. SEE NOTE 5.
. ' G ' =
gé" g l:: LC Gl 3 w v PIPES ARE TO BE SEALED
2z T T8 & bla IN PLACE WITH MORTAR
o = w|® T—r %  — e x
>0 wl+~ < o=
' | | Ew | = ||
T = | | ' © }5
| > T =
B oA VR R ey e S -

SECTION
(CAST IN PLACE)

MAXIMUM DEPTH: UNLIMITED, 60" MINIMUM DIAMETER.

HALF SECTION

BRICK_CONCRETE BLOCK

6 X 6 - W5.5 X W5.5

HALF SECTION WELDED WIRE FABRIC

NOTES N

1. USE OF INLET RESTRICTED TO NON-VEHICULAR

LOCATIONS. 7.

2. DEPTH OF INLET (H) AND LENGTH (L) TO BE

HOWN ON P 8.

3. THE "H" DIMENSION SHOWN ON THE STANDARDS
AND SPECIFIED ON THE PLANS WILL BE

MEASURED FROM THE INVERT OF THE OUTFALL 9.

PIPE TO THE TOP OF THE STRUCTURE.

4. WHEN SPECIFIED ON THE PLANS THE INVERT IS
TO BE SHAPED IN ACCORDANCE WITH STANDARD
IS-1. THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE STRUCTURE.

5. IN_ THE EVENT THE INVERT OF THE OUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE STRUCTURE
SHALL BE SHAPED WITH CEMENT MORTAR TO

PREVENT STANDING OR PONDING OF WATER 13.

IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

10.

e
=

12.

STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETAILS SEE STANDARD ST-1.

CHAMBER MAY BE PRECAST SEE STANDARD
103.10 FOR DETALS

# 4 DOWELS 12" LONG SPACED AT 12" C-C
ALL SIDES.

FOOTING_MAY BE ROUND OR SQUARE IN SHAPE.
KEY IS TO BE 1" DEEP X WALL THICKNESS + 1".

ALL REINFORCING STEEL SHALL HAVE A MIN.
COVER OF 2".

ALL REINFORCING STEEL TO BE CUT CLEAR OF
ALL OPENINGS BY 2",

CAST-IN PLACE CONCRETE IS TO BE _CLASS A3

(3000 PSI). PRECAST CONCRETE IS TO BE
4000 Psl.

ALL REINFORCING BARS TO BE #4.

GRATE BARS TO BE_ INSTALLED SO THEY WILL
BE ALIGNED PARALLEL TO DITCH FLOW.

15.

19.

20.
21.

22.

FOR _DETALS OF CONCRETE SLOT, COLLAR AND
GRATE, AND METHOD OF PLACING APPROACH
GUTTER SEE SHEET 2 OF 3.

PAVED DITCHES ARE TO BE TRANSITIONED TO
MEET INLET GUTTER AS SHOWN IN ST'D. PG-2A.

QUANTITIES SHOWN ARE FOR INLETS WITHOUT
PIPES. PIPE DISPLACEMENTS MUST BE DEDUCTED
TO OBTAIN TRUE QUANTITIES. SEE SHEET 3 OF 3
FOR QUANTITIES.

PROVIDE SAFETY SLABS WHEN SPECIFIED ON

THE PLANS.

SEE TABULATION CHART ON SHEET 3 OF 3 FOR

FOR MINIMUM DEPTH (H).

10" THICK SLAB FOR PIPE SIZES 60" TO 72" IN DIAMETER.
THE TYPE OF INLET DETALED HEREON TO BE

CONSTRUCTED WILL BE AT THE OPTION OF THE
CONTRACTOR.

SPECIFICATION
REFERENCE

233
302

MULTIGRATE DROP INLET
FOR PIPE SIZES 12" TO 72"

VIRGINIA DEPARTMENT OF TRANSPORTATION

DA  PERPHERAL GUTTER.
NVDOT
ROAD AND BRIDGE STANDARDS
REVISION DATE | SHEET 1 OF 3
104.30

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

(SLOT MAY BE CAST

IN PLACE OR PRECAST)

O

LONGITUDINAL SECTION

(WHEN INLET IS LOCATED ABOVE NORMAL DITCH GRATE)

DESIRABLE SLOPE

4'-0" DOUBLE GRATE FRAME

NOTE: SEE GRATE DIMENSION TABLE

FOR GRATE TYPE | & II DIMENSIONS

3/8--

FRAME ANCHOR

34" DIAMETER BENT BAR

48"

-] -] m -]
6" ! I 12 | | 6"

DI-12, 12A
B SgESRWTEH G$:T12FAROLCI)_YBE 2'-0" SINGLEYGRATE FRAME
I—» _ W R FRAME
v \ =
A = X | x
== = == |,... I JA
b == == == - LR |
[ I!I I!I I!I I!I I!! | | | | | | | | GRATE
i / DRAINS T0 vlmeaTvs, Fm,vlm,
¥l = T o, MiN. RAISED
g PLAN SEE NOTE 4 Y SEE NOTE o
. - - FRAME AND GRATE PLAN
8", L= VARIABLE, 3'-8" MIN./13'-8%," MAX. 8" . 5% 237 .
BARS L @ | SEE TABULATION CHART FOR 1|/4-- 10" 137" | |
6!/," C-C o INTERMEDIATE LENGTH on ——|-|-—>H-<—ﬁ—
i 3" WEEP HOLE ——1—-I— 3
Tk S JF=—gms e GRATE SECTION X-X
[k T - P S S BARS V @ ) 26"
BARS V e 1 I I | I'T“ — 12" c-C : 3
far e DoovtgLs @ 12" C-C BARS C @ 6" C-C w
38 SECTION A-A ol flo
(CHAMBER NOT SHOWN) GRATE SECTION Y-Y

294"

e

FRAME SECTION X-X

" 9/ n
e | 26Ys . . i3
24"

gAs"l |

I _<£
T
FOR %" DIA BAR

FRAME SECTION Y-Y

8. GRATE BARS TO BE PARALLEL TO DITCH FLOW.

STEEPEST
DESIRABLE BARS H @ 3I/4-- c-C GRATE DIMENSIONS
SLOPE 3:1 CONCRETE GUTTER GRATE OPENING BAR END SECTION GRATE
4" DEPTH TYPE WIDTH THICKNESS WIDTH THICKNESS
HARDWARE CLOTH - 4" DEPTH AGGREGATE #68, #78, OR f}) (35) 3 @
FRAME ANCHOR #8 OR CRUSHED GLASS MEETING 34" 1" " "
#78 OR #8 GRADATION REQUIREMENTS TYPE I | 5 openinGS | 4 BARS 2Ys 3%
, wlox 6" WIDTH. A 13"
.l 3/ 0 ;/--
w e __—TH 2 TYPE I | & oPENINGS 7 BARS 2% 374
BARS V e 12" C-C | 5 NOTES:
8" 2-0'| |8 > 1. TYPE IAND TYPE IIGRATES SHALL NOT BE LOCATED WITHIN THE LIMITS OF ANY PEDESTRIAN
34 ' ACCESS ROUTE, SUCH AS A SIDEWALK, SHARED USE PATH, OR PEDESTRIAN CROSSING (MARKED
T OR UNMARKED).
2. TYPE | GRATE: LIMITED ACCESS AND RURAL UNLIMITED ACCESS
SECTION B-B 3. TYPE Il GRATE: URBAN AREAS
(CHAMBER NOT SHOWN) ’
4. SEE GRATE DIMENSION TABLE FOR SIZE AND NUMBER OF GRATE OPENINGS REQUIRED FOR TYPE |
GUTTER GRADE BACK-UP BERM TO BE AND TYPE I GRATE.
ADJUSTED TO MEET 10:1 SLOPE PROVIDED AS DIRECTED 5. PAVED DITCHES ARE TO BE TRANSITIONED TO MEET INLET GUTTER AS SHOWN IN STANDARD PG-2A.
INLET ELEVATION NORMAL MEDIAN 3 DIAMETER WEEP HOLE WITH 12 X 12" PLASTIC HARDWARE CLOTH /4" MESH OR GALVANIZED
[ 7] DITCH GRADE STEEL WIRE, MINIMUM WIRE DIAMETER 0.03", NUMBER 4 MESH HARDWARE CLOTH ANCHORED
FIRMLY TO OUTSIDE OF STRUCTURE.
L 7. IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW FOR ADJUSTED GRADE TO INLET, A SPECIAL
10:1 MAXIMUM GUTTER DETAL WILL BE REQUIRED ON PLANS.

9. DI-12 AND DI-12A ARE NOT TO BE UTILIZED IN LOCATIONS NORMALLY SUBJECT TO TRAFFIC.

10.

DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED ON ALL DI-12
GRATES. LOCATION OF LETTERING MAY VARY BY MANUFACTURER.

\vDaT SPECIFICATION

ROAD AND BRIDGE STANDARDS MULT|GRATE DROP |N|_ET REFERENCE
SHEET 2 OF 3 | REVISION DATE FOR PIPE SIZES 12" TO 72" 233
104.31 08/14 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

TABULATION CHARTS
APPROXIMATE QUANTITIES  (SEE NOTE 2)
CAST IN PLACE CHAMBER APPROXIMATE QUANTITIES
CONCRETE._CHAMBER
INCREMENTS BRICK AND BLOCK CHAMBER
MINIMUM CHAMBER
PIPE DEPTH K | REINFORCING | CONCRETE | “iric N PER FOOT
SIZES (SEE NOTE 3) | STEEL LBS| cU.YDS. (SEE_NOTE 1) PIPE CHAMBER |REINFORCING BRICK BLOCK
we | Lo CU. YDS. SiZEs ~ [DMENSIONS| STEEL  |CONCRETE —
12" TO 24" 4-2n 20.5 120 | 2'-6"] 3'-8" .37 b LBS. CU-YDS. f oepTh i | Mo No.
27" 10 36" [ 5'-6 1/4 " 30.33 214 | 3-8 3-8" 43 2" T0 24" | 4o 102.68 1.25 R
42" 70 54" [ 6'-10 172 " 129.80 439 [5-5"]5-5" 53 27" 10 36"| a0 102.68 1.95 56/ |on| 55
60" TO 72" 86 277.32 785 72|72 -89 42" 70 54"| 56" 200.81 2.01__| 710" [1300]
60" 70 72"| 8'-0" 404.74 3.65 9'-6" [1568] 190
BRICK CHAMBER INCREMENTS PER FT.
NOTES X 4'DIAMETER  [5'-6" DIAMETER | 8'-0" DIAMETER
DIM. DEPTH | APPROX.NO. | APPROX. NO. APPROX. NO.
FOR EACH ADDITIONAL FOOT IN DEPTH THE INCREMENT SHOWN MUST BE MULTIPLIED BY THE
ADDITIONAL DEPTH IN FEET AND ADDED TO THE CONCRETE TOTAL. BRICKS/FT. | BRICKS/FT. BRICKS/FT.
APPROXIMATE_QUANTITIES_ARE SHOWN FOR BIDDING PURPOSES ONLY: ITEMS ARE NOT TO BE g" 0'- 10' 165 227 330
BID_SEPARATELY. TO OBTAN THE TOTAL APPROXIMATE CONCRETE QUANTITIES FOR EACH T 1% 250
INLET, THE CHAMBER, SLOT AND GUTTER (GUTTER TO BE USED WITH DI-12A ONLY) QUANTITIES 12 341 495
MUST’ BE ADDED TOGETHER. 16" [16'- 25 330 454 660
MINIMUM DEPTHS SHOWN ARE FOR THE SMALLEST PIPE SIZE IN EACH SERIES.
MINIMUM DEPTH H=PIPE DIAMETER +PIPE WALL THICKNESS + 3. BLOCK CHAMBER INCREMENTS PER FT.
4'DIAMETER | 5'-6" DIAMETER | 8'-0" DIAMETER
FOR APPROXIMATE QUANTITIES FOR DI-12A ADD 0.36 CU. YDS. OF CLASS A3 CONCRETE TO DI-12 Y
QUANTITIES FOR CONCRETE GUTTER. QUANTITY SHOWN IS FOR A MINMUM_SLOT LENGTH OF 3'-8". DIM pepTH | APPROX. NO. | APPROX. NO. APPROX. NO.
FOR OTHER CONCRETE LENGTHS SEE CONCRETE GUTTER INCREMENTS IN THIS TABLE. : BRICKS/FT. | BRICKS/FT. BRICKS/FT.
DI-12A CONCRETE GUTTER INCREMENT:
ADD 0.07 CU. YDS. CLASS A3 CONCRETE FOR EACH ADDITIONAL FOOT OF SLOT LENGTH GREATER 5" 0 - 12! 10 14 20
THAN MINIMUM JI_BII- 10II 12I_ 25I 20 28 40

DOWELS ARE TO BE PROVIDED FOR THE JOINT BETWEEN THE CONCRETE GUTTER AND SLOT.
THE COST OF DOWELS ARE TO BE INCLUDED IN THE CUBIC YARD COST FOR CONCRETE.

SLOT MAY BE PRECAST OR CAST IN PLACE.
L=LENGTH ROUNDED FOR PLAN USE.

(SEE NOTE 4)

APPROXIMATE QUANTITIES - DI- 12 ONLY

SLOT 4'TO 14
(SEE NOTE 8)
L L CONCRETE RE";FT%';E'NG GRATES
1
(SEE NOTE 8) CU. YDS. LBS. NO.
4 3-8" 0.81 81.27 2
6 5'-8%," 1.10 122.81 3
8 7'-8" 1.30 161.90 4
10 9'-8%," 1.61 203.37 5
12 m-8" 1.91 24245 6
14 13'-8%4" 2.22 283.93 7
SPECIFICATION \WVDOT
REFERENCE
MULTIGRATE DROP INLET ROAD AND BRIDGE STANDARDS
233 FOR PIPE SIZES 12" TO 72" REVISION DATE | SHEET 3 OF 3
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.32
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2016 ROAD & BRIDGE STANDARDS

10:1 SLOPE

GUTTER GRADE ADJUSTED
TO MEET INLET ELEVATION

BACK-UP BERM TO BE
PROVIDED AS DIRECTED

NORMAL MEDIAN

/ DITCH GRADE

DI-128, 12C
’—>B
' Y ' CONCRETE GUTTER TO BE
| | USED WITH DI-12C ONLY
| |
[ [
I % 4 N
L L= S
A |1 |1 A~
| —— | —— I — —
1'-4"| |IEEEIEE] —— — 1-4" z
e o e e e e
[ 1 ) i ] A
7
7
= 7
T 7
\_» B SEE NOTE 20.
PLAN

L1 VARIABLE SLOT, 3'-8" MIN.

O

L 10:1 MAXIMUM DESIRABLE SLOPE

LONGITUDINAL SECTION
(WHEN INLET IS LOCATED ABOVE NORMAL DITCH GRADE)

SEE NOTE 16.

8", 13'-8%4" MAX. 18" #4 DOWELS STEEPEST BARS H @ 34" c-C
g SEE_TABULATION CHART. B 12" LONG DESRABLE /
FOR'INTERMEDIATE LENGTHS | | SPACED : CONCRETE GUTTER
BARS L @ ] " e 12" ¢c-C "
e e T D R A dge
> , EQUIRED GLASS MEETING #78 OR #8
. & A FRAME ANCHOR GRADATION, REQUIREMENT
© ¥ = BARS L ©
+ S #BARS V . 5 65" C-C BARS ¥ @ g SEE NOTE 8.
Ll @ 12" C- g 3
o z " 4 . -
alto @12 Co BARS C @ -
(@7 REQURED £ ooc :
r
==
|
8" 3-8 8" 8" 2'-Q" 8"
34"
SECTION A-A
SECTION B-B
\NWvDOT SPECIFICATION
ROAD AND BRIDGE STANDARDS MULTIGRATE DROP INLET REFERENCE
SHEET 1 OF 2 | REVISION DATE FOR PIPE SIZES 12" TO 36" 241
104.33 VIRGINIA DEPARTMENT OF TRANSPORTATION 503
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2016 ROAD & BRIDGE STANDARDS

4'-0" DOUBLE GRATE FRAME NOTES DI-128, 12C
2'-0" SINGLE GRATE FRAME 1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. 12. LENGTH OF SLOT (L) WILL IN EVERY CASE, BE
Y o FOR DEPTH GREATER THAN 6'-6", USE ST'D. SHOWN ON PLANS.
: FRAME DI-12, DI-12A.
n n X = 13. ALL REINFORCING BARS TO BE #4
DUMP_NO WASTE DUMP_NO _WASTE 2. THE "H'" DIMENSION SHOWN ON THE STANDARDS
X 1| x AND SPECIFIED ON THE PLANS WILL BE 14. DI-12C CONCRETE GUTTER INCREMENT:
MEASURED FROM THE INVERT OF THE OUTFALL ADD 0.07 CU. YDS CLASS A3 CONCRETE FOR EACH
| I 1 I | PIPE TO THE TOP OF THE STRUCTURE. ADDITIONAL FOOT OF SLOT LENGTH GREATER
PLAN "H" DIMENSIONS ARE APPROXIMATE ONLY THAN MINIMUM 3'-8".
[ | | —H+=—"" ]| | FOR ESTIMATING PURPOSES AND THE ACTUAL
DIMENSIONS SHALL BE DETERMINED BY THE 15. GRATE BARS TO BE INSTALLED SO THEY WILL BE
[ | | [ | | ] CRATE CONTRACTOR FROM FIELD CONDITIONS. ALIGNED PARALLEL TO THE DITCH FLOW.
-
| {J ] 3. WHEN SPECIFIED ON THE PLANS THE INVERT IS 16. IF NORMAL DITCH GRADE IS TOO FLAT TO ALLOW
DRAINS TO WATERWAYS DRANS TO WATERWAYS TO BE SHAPED IN ACCORDANCE WITH STANDARD FOR ADJUSTED GRADE TO INLET A SPECIAL GUTTER
5 AN IS-1. THE COST OF FURNISHING AND PLACING ALL DETAIL WILL BE REQUIRED ON PLANS.
314__”___ '”T /2" MIN. RAISED AME ANCHOR MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
LETTERING 3% DIAME TER INCLUDED IN THE BID PRICE FOR THE STRUCTURE. 17. DI-12B-----NO GUTTER
Y SEE NOTE 9 g DI-12C----- PERIPHERAL GUTTER
FRA A RATE PLAN ENT BAR 4. IN THE EVENT THE INVERT OF THE OUTFALL
ME AND G E PL PIPE IS HIGHER THAN THE BOTTOM OF THE 18. PAVED DITCHES ARE TO BE TRANSITIONED TO MEET
48" STRUCTURE, THE INVERT OF THE STRUCTURE INLET GUTTER AS SHOWN IN STANDARD PG-2A.
f I SHALL BE SHAPED WITH CEMENT MORTAR TO
I ] PREVENT STANDING OR PONDING OF WATER 19. QUANTITIES SHOWN ARE FOR INLETS WITHOUT PIPES.
| g = — ¢ g .| IN THE STRUCTURE. THE COST OF FURNISHING PIPE DISPLACEMENTS MUST BE DEDUCTED TO OBTAN
| 6"! 2" | | 6" AND PLACING ‘AL MATERIALS INCIDENTAL TO TRUE QUANTITIES.
THE SHAPING IS TO BE INCLUDED IN THE BI
FRAME SECTION X- X PRICE FOR THE STRUCTURE. 20. PAVED TRANSITION WHERE REQUIRED ON PLANS.
264" TRANSITION IS TO BE SHAPED TO CONFORM TO
Ty 4 L 5. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0" ROUNDED CONCRETE GUTTER OF DI-12C.
|| OR GREATER. FOR DETALS SEE STANDARD ST-1.
- X 21. TYPE | GRATE: LIMITED ACCESS AND RURAL
Q | 2 RN 6. THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. UNLIMITED ACCESS
~ —_— N —
R =] # 4 DOWELS 12" LONG, 12" C-C TO BE PLACED
K IN ALL AREAS ADJACENT TO ABUTTING CONCRETE 22. TYPE Il GRATE: URBAN AREAS
W o4 TO PREVENT SETTLEMENT.
FOR %" DIA. BAR 8. 3" DIAMETER WEEP HOLE 12"X12" PLASTIC 23. L = LENGTH ROUNDED FOR PLAN USE.
B OO T RS, 0 g
- STEEL WIRE, MINIMUM_ WIRE DI 03", 24. DI-12C: FOR APPROX. QUANTITIES FOR DI-12C, ADD
FRAME SECTION Y-Y NUMBER 4 MESH HARDWARE CLOTH ANCHORED 0.36 CU. YDS. OF CLASS A3 CONCRETE TO DI-128
23%" 237 FIRMLY TO THE OUTSIDE OF THE STRUCTURE. QUANTITIES FOR CONCRETE GUTTER. QUANTITY
ol s : B | SHOWN IS FOR A MINMUM SLOT LENGTH OF 3'-8".
A 10" %" | 9. ALL REINFORCING STEEL SHALL HAVE A MIN. FOR OTHER LENGTHS SEE CONCRETE GUTTER
COVER OF 2. INCREMENT BELOW.
’ 7 0 ’ <
z 2 & U 4= 10. ALL REINFORCING STEEL TO BE CUT CLEAR OF  25. 06(1:2/3 c’ii.“é’ .5’5&6‘7; ARESNgBEg? TBCE) l:rl;IIA:’!_%I]:‘I:D IN
ALL OPENINGS BY 2. L I LLY SU .
GRATE SECTION X-X
26" 1. CAST-IN PLACE CONCRETE IS TO BE CLASS A3  26. DUMP NO WASTE DRAINS TO WATERWAYS LETTERING
(3 (3000 PSI). PRECAST CONCRETE IS TO BE IS REQUIRED ON ALL DI-12 GRATES. LOCATION
= 4000 PSI OF LETTERING MAY VARY BY MANUFACTURER.
R Z_ g 9 7 7 P
S VA BV 27.  TYPE IAND TYPE IIGRATES SHALL NOT BE LOCATED WITHIN THE LIMITS OF ANY PEDESTRIAN ACCESS
= 0 . ROUTE, SUCH AS A SIDEWALK, SHARED USE PATH, OR PEDESTRIAN CROSSING (MARKED OR UNMARKED).
TABULATION CHARTS
GRATE SECTION Y-Y APPROXIMATE QUANTITIES DI-128 ONLY
NOTE: SEE GRATE DIMENSION TABLE (SEE NOTES 19 & 24)
FOR GRATE TYPE | & Il DIMENSIONS (MINIMUM HEIGHT) SLOT 4'TO 14' (SEE NOTE 23)
L CONCRETE REINFORCING CONCRETE CHAMBER
(SEE L CU. YDS. STEEL NUMBER | INCREMENTS PER FOOT
GRATE DIMENSIONS NOTE 23) LBS. CU. YDS.
OPENING BAR END SECTION GRATE an
GRATE WIDTH THICKNESS WIDTH THICKNESS 4 3-8 0.99 81.27 2
M 2) 3 (4) 6 -8%," 1.28 122.81 3
3a" 1% o o 8 7'-8" 1.48 161.90 4 .35
TYPE || 5 openmcs | 4 BARs 2/e 3 0 [eeh| 179 203.37 5
[yAn 3/n
TYPE I g OlléleNGS 7 15@%’?5 2%s" 3% 12 -8 2.09 242.45 6
14 13'-8%4" 2.40 283.93 7
SPECIFICATION \vDOT
REFERENCE
MUI—TIGRATE DROP INI—ET ROAD AND BRIDGE STANDARDS
241 FOR PIPE SIZES 12" TO 36" REVISION DATE | SHEET 2 OF 2
503 VIRGINIA DEPARTMENT OF TRANSPORTATION 08/14 104.34
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DI-13 I—)—C
VARIABLE LENGTH 15" CORRUGATED PIPE
067" SEE NOTES 7 AND 8 PAY LINE Y 5'-g"
TERGNECE AL SEE ST'D. GR-FOA-2 SHOULDER PLACE GUARDRAL PQST TO AVOD ~<-\‘/S- SEE
=3 FOR GUARDRAIL DETAILS BREAK_LINE CONFLICT WITH 15" CORRUGATED PIPE— NOTE 9
D i 5 T T g D
L@M L L Bt —f-—--Hf-3- - - j
> APPROACH Y
SLAB
(F USED) CONCRETE CURB ,—EDGE OF PAVEMENT
(SEE NOTE 8)
L—C  PLAN
| /_ BRIDGE TERMINAL WALL (BRIDGE RUN ON & RUN OFF LOCATION}
g = e
— L o LI T = L | 1] 1]
TIE CURB INTO BRIDGE—/
TERMINAL WALL FLUSH. SECTION D-D
) —FLOW  FLOW—  —FLOW _ gt LOW . NUTES
" oievans=d Ny b R EE ST ST e R
ELEVATION ELEVATION ELEVATION CONCRETE IS TO BE 4000 PSL )
LEFT HAND RIGHT OR LEFT HAND RIGHT HAND
(ON GRADE LOCATION) (SAG  LOCATION) {ON GRADE LOCATION) 2. ALL REINFORCING STEEL IS TO BE GRADE 60.
PAY LINE slll.#\SERgggResRylé o ggsgATTE% Q\IIF%ID CONFLICT 3. PIPES ARE TQ BE PLACED ON THE DOWN GRADE OR LOWER
GUARDRAIL POST TYPE | LENGTH-10'-8" : v . END OF INLET.

208" . 4. PRECAST UNITS MUST BE FURNISHED WITH PIPES PLACED TO
a%l?%{%%EN?ND ASPH AI:PEOL:C;EENTETEU% 8 —15 ECORRUGATED THE RIGHT OR LEFT ACCORDING TO THE FLOW DOWN GRADE,
R L L A . € OULDER WHEN FACING THE INLET FROM THE CENTER OF THE ROAD.

p— B BREAK LINE 5. WHEN THIS INLET IS USED IN A SAG LOCATION EITHER A RIGHT
A ~C t A HAND OR A LEFT HAND UNIT MAY BE USED.
T T \- 3 J 6. BACKFILL TO BE PLACED AND COMPACTED IN ACCORDANCE WITH
‘_) == -t - -3 - —f- - £ T3} SECTION 303.09 OF THE ROAD AND BRIDGE SPECIFICATIONS.
: ~ 7. DI-13 STRUCTURE SHALL BE LOCATED A MINIMUM OF 11 FEET
3 FLow WARPED PAVED aSPHALT FROM THE END OF THE BRIDGE TERMINAL WALL. IN LOCATIONS
& SHOULDER 8 OTE 9 THAT INCLUDE AN APPROACH SLAB EXTENDING BEYOND THE END
s o g o L SR I Ml I B TR L
B/ FAVEMENT APPROACH SLAB.
Caspr cure RLAN B STANGIRD 0,3 SOUCRETE CRE ShaL, B6 BLACED FROM I
WY LOCATION) WAL AT CONCRETE i Bhck Up NATERA SHAL BE
ASPHALT CURB HOOK BOLTS ' X 8" X 2" X 114" : -C.
(RIGHT ANGLE 'BEND) WITH ‘SELF LBCKING TOP CAP GALV. STEEL CG-3 CURB AND ASPHALT CONCRETE CURB BACK_ UP MATERIAL
(SEE NOTE 917 /_ T e e L v ASPHALT CLR SHALL BE PAID FOR SEPERATELY FROM THE DI-13 STRUCTURE.
7 : : — 1 (SEE NOTE 9 9. STANDARD MC-3B ASPHALT CURB SHALL BE EXTENDED 5 FEET
FLOW N I T X L PAST THE END OF THE INLET AND TRANSITION DOWN TO GRADE
LT ok o e — i e B e 1 s | LEVEL. LONGER LENGTHS OF CURB MAY BE NEEDED BEYOND

iol THIS LIMIT AND THEN TRANSITIONED DOWN IN 5 FEET. SEE THE

A ROADWAY PLANS FOR THE REQUIRED LENGTH OF CURB. THE COST
OF MC-3B CURB AND ASPHALT CONCRETE CURB BACKUP MATERIAL

— SHALL BE PAID FOR SEPERATELY FROM THE DI-13 STRUCTURE.

'58ARSUQ4"CC

*IBRS L O 17 CC STD. IS-1 SHAPING 10.FQR DETALS OF SLOT INLET AND PIPE INSTALLATION, SEE
| H .
SECTION A-A
\NWvDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE STANDARDS SHOULDER SLOT INLET
ST 2 | ReviSlon DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 2
104.35 10709
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GUARDRAIL ST'D. GR-2, AS SPECIFIED DI-13
ON PLANS. SEE STANDARD MC-4. NOTES
20"
——— 1. SEE SHEET 1 OF 2 (104.35) OF ROAD AND BRIDGE STANDARDS
APPROACH FOR ADDITIONAL DESIGN AND PLACING INFORMATION.
ASPHALT CONCRETE CURB | PAVED SHOULDER V,
2. TOP CAP IS TO BE FABRICATED FROM A-36 STEEL PLATE !4" THICK.
BACK-UP MATERIAL CURB ;’Q&EE%HOULDER ALL JOINTS ARE TO BE WELDED USING /4" FILLET WELDS AND THE
SHOULDER FACE EDGE OF COMPLETE UNIT IS TO BE GALVANIZED.
BREAK LINE PAVEMENT 3. GUARDRAL MUST BE FLUSH WITH THE FACE OF CURB.
e 4" C-C
o 0% e 12" c-C
1' MIN.
COVER
CORRUGATED TWO 5'-0"
PIECE COUPLING
BANDS WITH ANGLES
%" GALV. STEEL PAY LINE E | E
CABLE & GALV. CLAMPS. o ° -
o\ . d_
SECTION B-B . J
68° 30 ¥, # HOLE PLAN
Y TOP CAP WEIGHT 56 LBS.
T R Y PER EACH 5'-0" SECTION
SEE STD GR-FOA-2 - =
FOR DETALS 0 | T T T
.
RUBRAIL o) & ‘ 20" 1-gn g
STD CG-3 1 ! 1
WATOAA DACK-UP SECTION E-E
END VIEW TOP CAP DETAIL
| \APPROACH PAVED TYPICAL METHOD OF INSTALLATION
SHOULDER FOR PIPE ON FILL SLOPE
BENDING DIAGRAM REINFORCING STEEL SCHEDULE
| TYPE | & TYPE Il TYPE | TYPE 11
TYPE |= 99° MARK] SIZE | NOJ SPA. LENGTH MARK| SIZE| NO.|SPA. LENGTH
. TYPE I1= 95°|= H#s5] 6] 4" 10'-4" H [#5 [6 4" 20'-4"
SECTION C-C o: ﬁ[ ? H1| #5| 4| 4" [8-1" 70 2-8| A1 | #5 | 4 | 4 |12-8" TO 2-8"
L3 B wo—— = H-2| #5 | 4| 4" [8-1" TO 2-BH-2 | %5 | 4 | 4" [12-8" T0 2-8"
TYPE | TYPE 11 ' TYPE | - 85 J |#5| 5] 12 0'-10" J | #5 |5 |12 0'-10"
MARK] X MARK| X LE'-I X L #5 11 12 Fl_sll T0 2'-3" L 5 21 12" [5'-5" TO 2'-3"
U | 10-5%" | U | 20-4%" BARS L BARS U U |#5] 3| 4| 13-10" U |#5 | 3] 4 23-10"
SPECIFICATION \WVDOT
REFERENCE
SHOULDER SLOT INLET ROAD AND BRIDGE STANDARDS
233
302 VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE | SHEET 2 OF 2
104.36
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PAVED SHOULDER

PAVEMENT

PI-1
ASPHALT CONCRETE
CURB BACK-UP
MATERIAL
2'-3' MIN. %
SEE NOTE 2. [
SEE NOTE 4, vsss NOTE 1,
SEE NOTE 5.—=
AU SR
00" 010 0T 77
OB \
SEE NOTE 3,
REQUIRED
BENT JOINT
METHOD I
STANDARD SEE NOTE 3.
ES-2 END

SECTION

METHOD I

USED

METHOD I:

METHOD I

—

NOTES

ANCHOR GUY SCREWS ARE NOT TO BE USED WITH THE COUPLING
BANDS WHEN THE PIPE LENGTHS ARE LESS THAN 50 FT. WHEN PIPE
LENGTHS EXCEED SO FT. TWO (2) ANCHOR GUY SCREWS ARE TO BE
USED WITH EACH COUPLING BAND SPACED AT 25 FT.C-C
MAXIMUM. TWO (2) ANCHOR GUY SCREWS, (1//>" DIAMETER X 5'-6",
6" HELIX) ARE TO BE USED WITH EACH COUPLING BAND, WHEN PIPE
LENGTH EXCEEDS 50 FT.

WHEN THE SPACING OF THE LOWER COUPLING FALLS CLOSER THAN

25 FT.TO THE STORM SYSTEM STRUCTURE THE DISTANCE IS TO BE
ADDED TO THE LAST FULL 12'-6" SPACE AND THE COUPLING IS TO
BE SPACED MID-WAY OF THE TOTAL DISTANCE.

REQUIRED 15" CORRUGATED PIPE. SEE PLAN FOR LIN. FT. QUANTITIES.
THE LIN. FT. COST FOR THE PIPE IS TO INCLUDE FURNISHING AND
PLACING COUPLINGS AND ANCHOR GUYS. CORRUGATED POLY-
ETHYLENE PIPE LENGTHS GREATER THAN 50 FT.MAY BE USED AS
AN ALTERNATE PROVIDED THE COUPLING BAND ANCHORAGE DESIGN
IS SUBMITTED BY THE MANUFACTURER FOR THE ENGINEER'S REVIEW
AND APPROVAL.

REQUIRED 15" CORRUGATED PIPE MUST BE TERMINATED AT THE TOE
OF FILL SLOPE WITH AN APPROPIATE END TREATMENT. FOR 3:1 SLOPES
AND FLATTER THE PIPE MAY BE TERMINATED WITH A STANDARD ES-2
END SECTION OR TIED INTO ANOTHER DRAINAGE STRUCTURE. FOR
SLOPES 3:1 AND STEEPER (MAX. 1/2:1) THE 15" PIPE MUST HAVE ONE
OF THE FOLLOWING END TREATMENTS (SEE PLANS FOR REQUIRED
TYPE OF STRUCTURE):

TERMINATE PIPE WITH A STANDARD END WALL OR OTHER DRAINAGE
STRUCTURE, TO BE_APPROVED BY THE ENGINEER. FOR PIPE LENGTHS
LONGER THAN 50 FT., COUPLING BANDS WITH ANCHOR GUYS ARE TO
BE USED AT 12'-6" C-C MAXIMUM SPACING.

TERMINATE PIPE WITH A STANDARD ES-2 END SECTION ANCHORED WITH
COUPLING BAND AND ANCHOR GUYS. ADDITIONAL COUPLING BANDS AND
ANCHOR GUYS ARE TO BE PLACED AT 12'-6" C-C MAXIMUM FOR THE
REMAINING LENGTH OF PIPE.

MORTAR REQUIRED CORRUGATED PIPE INTO THE WALL IF PRECAST
STRUCTURE IS USED.

WVDOoT

SPECIFICATION

ROAD AND BRIDGE STANDARDS METHOD OF OUTLET PIPE INSTALLATION FOR DI-13 |=—T/==

SHEET 1 OF 1 REVISION DATE

104.37

VIRGINIA DEPARTMENT OF TRANSPORTATION

232
302
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1115 DI-14A, 14B, 14C
| PAY LINE , - w4 BARS B ——
YAl #4 BARS V-2 8 BARS A | — 2
| /5" EXPANSION JOINT | S aARS V2| 18 BARS, el l ol
,-—/————..——————_____&\ \ < 1-8" | _GALV. MC "»‘1
/ 1 L N ) DASHED AREA | [} e S
L_C/ s-—C — TYPE 11 DESIGN | / A/AY SEE DETAL "A "o
- 37 N ! SENN X2 HARDWARECLOTH DETAL "A
- N ~/ 8
< 1;/ | \ J NS = SUBBASE
g ! | & | K \\\yy o o .
1 1\ = | )
-, I N ____L- o LIS |
I USE STANDARD ZWARPED | N eES ' 2'-7"
! '] pI-2 GRATE PAVEMENT 2 +12 [l #5BARS v \'VSVEEPN(;‘]QI'II-E7 At 3N
. X @ 8 C-C ( X -
PLAN V|EW O % = | 3V/aMa L
D z12 |l ; STEPS.SEE 5 R
A ~ s \ni NOTE 5. 9 35" )
\ /2 EXPANSION JOINT === = §—g5128"A%S_CH = =
/ \ =t [l S
48 PLAIN DOWELS, " —on " L 2Y5%2/X! e -\’
12 LENGTH, @ 6"C-C g1 s-0" |8 7eX2/2x/a 6.6 ©
\ 44" Y/"X4" STUD 12 |9y
— . SHEAR CONNECTOR
___________ i \ SECTION A-A COLLAR
—__:]: - \ (PIPE NOT SHOWN) GALV. STEEL
- L2 X 25" X Vot
B D L A1-4" GALV. WITH I/ "X
| WEEP HOLE. 4" STUD SHEAR CONNECTORS |
SEE NOTE 7. @ 2'-0" C-C MAX. ;
#4 BARS V-2 :
@ 18"C-C APPROACH
APPROACH o) PAVEMENT
L~ A ELRONERK A ELEVATION
WARPED ©R O\ & ~WARPED
PAVEMENT R PAVEMENT
ALTERNATE s
FRONT ELEVATION - TOP DESIGN ——— —_— '[
(PAVEMENT REMOVED) otre ol ? ‘ .
gl o g[*” A #4 BARS E @ 5" C-C A4 BRS E
= ——N_44 BARS V-3 1 =
#5 BARS H e 4 BARS EACH o o2
BAR -1%" END OF INLET 11184 [ #5 BARS U-1 o115
@ 3" C-C N\ 5 e 12" C-C .
#5 BARS V1 |
@ 8" C-C— I — ) R SINGLE SLOT DOUBLE SLOT
8" C-C—§ : SECTION D-D TYPE | TYPE I
= M SECTION B-B SECTION B-B
51 22" 5
45 BARS v i DI-14A DI-14B DI -14C
_< ;t L i L | f - i
i NOTE: [ l .
——— FOR DIMENSIONS, QUANTITIES AND NOTES  —  — ' —
L8128 PR S NOT SHOWN SEE SHEET 2 OF 2. (' -r\ (‘ —r\ ______ - L—-_{' -r\,, —_—
8 3-0" |8 || | el ] N e I e I L
44 | | | | | I |For USE IN SAGS.
| | | | | | | BOTH SIDES TO
SECTION C-C L . | C _ _ 1 | BE SYMMETRICAL.
FOR USE ON GRADES
SPECIFICATION \vDOT
REFERENCE
CONCRETE MEDIAN BARRIER DROP INLET ROAD AND BRIDGE STANDARDS
233 12"-36" PIPE: DEPTH (H)=20'-0" MAX. REVISION DATE SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.38
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DI-14A, 14B, 14C

TABLE OF QUANTITIES

) CONCRETE REINFORCING STEEL
TYPE TYPE ||TYPE Il| BARS A | BARS B |BARS E_ | BARS H BARS U-1 BARS U-2 BARS V | BARS V-1] BARS V-2] BARS V-3 | TYPE | |TYPE Il
FT.|cU. YD. |CU. YD.|NO.JUN*F 7. NO_JLN¥ 7.[NO. JUN¥F 7. INO JUn¥r 7 [NO IN¥T.  [NO.] LNFFT. NO.JUN*FT.| NOJUNFeT. [NOJUN¥T.[No] LN¥T.| Lbs. | Lbs.
DIF4A| 3 | 2.23 | 220 |3 | 4-0"|5 |4-0"|- | - [38|4-0" |- - - - 48| 3-4" 12| 26" | 3| 38" | 8| 5-9" | 455 | 455
4| 245 | 244 |3 |5-0' |5 |5-0' | 8 | 1-4" |[3B|4-0" | 2 |5-2" TO 5-8] 2 |3-1" TO 3'-7"|48 | 3-4v | 12| 2'-6" | 4 | 3-8" | 8 | 5-9" | 485 | 480
6| 291 | 2.89 | 3| 7-0"|5 | 7-0" | 8 | 3-4" |38 41-g" | 4 |5-2" TO 58] 4 |3-1" 70 3-7|48] 3-4" [ 12| 26" | 5] 3-8" | 8| s5-9" | 528 | 519
8| 3.36 | 3.34 | 3| 9-0"|5|9-0"| 8 |5-4" |38|4'-0" | 6 |5'-2" TO 5'-8| 6 [3-1' TO 3-7"|48| 3-4" | 12| 26" | 7 | 3-8" | 8 | 5-9" | 573 | 560
10| 382 | 3.78 | 3 |1-0"|5 |11-0" ] 8 | 77-4 |38|4'-0" | 8|5'-2" TO 5'-8] 8 |3'-1" TO 3'-7"|48| 3'-4" | 12| 26" | 8| 3-8 | B | 5-9" 617 600
DI-4B [12 | 4.28 | 4.24 | 3 [13-0"|5 |13-0"| 8 | 9-4" |38| 4'-0" | 10| 5'-2" TO 5-810 |3-1" T0 3-7"48| 3-4" | 12| 26" | 9 | 3-8" | 8 | 5-9" | 660 | 639
14' | 4.74 | 469 | 3 [15-0"| 5 |15'-0" | 8 |11-4" |38|4'-0" | 12[5-2" TO 5-8(12 |3-1" TO 3-7"|48| 3-4" | 12| 26" | 11| 3-8" | 8 | 5-9" | 706 | 679
16'| 520 | 5.14 3 |17-0"|5 |17'-0"| 8 |13'-4" |38 4'-0" | 14| 5'-2" TO 5'-8'114 |3'-1" TO 3'-7"|48| 3'-4" | 12| 2'-6" | 12| 3'-8" | 8 5'-g" 749 719
18| 567 | 561 | 3 |19-0"| 5 |19°-0"| 8 |15'-4" |38| 4'-0" | 16| 52" TO 58|16 |3-1" TO 3-7"|48| 3-4" | 12| 226" | 13| 38" | 8 | 5-9" | 793 | 758
20'| 6.13 | 6.06 | 3 |21-0"| 5 |21-0"| 8 [17-4 [38]4'-0" [18]5'-2" 70 5-8 18 |3-1" 10 3-7{48] 3-4v [ 12 26" [ 15| 3-8" [ 8| 5-9" | 838 | 7090
6 | 2.91 | 289 | 3| 7-0"|5 | 7-0" | 16 |2-0" |38|4'-0" | 6 | 5'-2" TO 5-8]6 |3-1' TO 3-7"|48 | 3-4" | 12| 26" | 5| 3-8" | 8 | 5-9" | 543 | 530
8| 3.36 | 3.34 | 3| 9-0"|5 | 9-0" | 6 |3-0" |38|4-0" | 8|5-2" TO 5-8] g |3-1" T0 3-7"[48 | 3-4" | 12| 26" | 7| 3-8" | 8 | 5-9" | 588 | 571
10| 382 | 3.79 | 3 110" |5 |1r-0" | ® |4-0" |38|4'-0" | 10]|5'-2" TO 5-80 19 |31 TO 3-7"|48| 34 | 12| 26" | 8 | 3-8" | 8 | 5-9" | 632 | 610
DI-14C |12' | 4.28 | 4.24 | 3 |13'-0"|5 |13'-0"| 16 |5'-0" |38| 4'-0" |12|5'-2" TO 5'-8'112 |3'-1" TO 3'-7"|48| 3-4n | 12| 26" | 9| 3'-8" | 8 | 5'-9" 675 646
14'| 4.74 | 4.69 | 3 |15'-0"| 5 [15'-0"| 6 | 6'-0" |38] 4'-0" |14|5'-2" TO 5'-8]14 |3'-1' TO 3'-7"|48| 3-4" | 12| 26" | 1| 3-8" | 8 | 5-9" | 720 | €90
16| 520 | 514 | 3 |17-0"| 5 |17-0" | 6 | 7-0" |38[4'-0" | 8 [5-2" TO 5-8(16 |3-1" TO 3-7"[48| 34 | 12| 26" | 12| 3-8" | 8 | 5-9" | 764 | 729
18| 567 | 5.61 | 3 [19-0"|5 [19-0"] 16 | 8'-0" |38] 4'-0" | 18] 5'-2" TO 5'-8'|18 [3'-1" TO 3'-7"[48]| 3-4v | 12| 2'-6" | 13| 3'-8" | 8 | s5'-9" 807 768
20'| 613 | 6.06 | 3 |2r-0"|5 |2r-0"|16 | 9'-0" [38] 4'-0" | 20| 5'-2" TO 5'-8'|20 |3'-1" TO 3'-7“|48 3-4" | 12| 2-6" [15]| 3-8" | 8| s5-g» 853 809
NOTES
1. DEPTH OF INLET (H) TO BE SHOWN ON PLANS. STEPS ARE TO BE PROVIDED WHEN H IS 4'-0"
OR GREATER. FOR DETALS SEE STANDARD ST-1.  '2- CONCRETE QUANTITIES SHOWN ARE ForaEr TH
2. THE T DIMENSION SHOWN ON THE STANDARDS DISPLACED BY PIPES MUST BE DEDUCTED TO
AND SPECIFIED ON THE PLANS WILL BE THIS ITEM MAY BE PRECAST OR CAST-IN-PLACE. D o TaSST B DERCTED
MEASURED FROM THE INVERT OF THE OUTFALL O L R TS e OF <6
PLAN " DIVENSIONS ARE APPROXIMATE ONLY DRAN 'SUBBASE_ MATERIAL. 'WEEP HOLE WITH CUBIC YARDS OF CONCRETE FOR EACH FOOT
O L TING PUEPOSES MG, THE ACTUAL R A A e T
CONTRACTOR FROM FIELD CONDITIONS. DIAMETER 0.03", NUMBER 4 MESH HARDWARE 13. LENCTH. OF ) ADRLE IRON S  SHOWN ON_SHEET 1
3. WHEN SPECIFIED ON THE PLANS THE INVERT IS SFOTHE SYRUGTURE, TMLY TO THE OUTSIDE ' o
[0 B SHACED I ACCORANCE MITHSTANDATD AL RENFORCNG STEEL SHALL HAVE A M. 1o oo oo o o O B 5%
-1, 8.
MATERIALS INCIDENTAL TO THE SHAPING IS TO BE COVER OF 2. 15, GRATE TO ChNSTALLED SO SLOTS WiLL DIRECT
INCLUDED IN THE BID PRICE FOR THE STRUCTURE. R O T L T TR OAT. R ATE
ALL REINFORCING STEEL TO BE CUT CLEAR OF I
“ AT S T S o T At GRIaEE '
STRUCTURE, THE INVERT OF THE STRUCTURE 10. CAST-IN PLACE CONCRETE IS TO BE CLASS 16. PROVIDE RAFETY SLABS WHEN SPECIFIED ON
SHALL BE SHAPED WITH CEMENT MORTAR TO A3 (3000 PSI. PRECAST CONCRETE IS TO
PREVENT STANDING OR PONDING OF WATER BE 4000 PSI. 17. FOR DETALS AND DIMENSIONS NOT SHOWN FOR

IN THE STRUCTURE. THE COST OF FURNISHING
AND PLACING ALL MATERIALS INCIDENTAL TO
THE SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

LENGTH OF SLOT (L) WILL, IN EVERY CASE, BE
SHOWN ON PLANS.

18.

MEDIAN BARRIER SEE STANDARD MB-12.

QUANTITIES INCLUDE MB-12.

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

REVISION DATE

104.39

CONCRETE MEDIAN BARRIER DROP

12""-36" PIPE: DEPTH

(H) = 20'-0" MAX.

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET

SPECIFICATION
REFERENCE

233
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2016 ROAD & BRIDGE STANDARDS

DI-14D, 14E, 14F

TYPE IIDOUBLE CHAMBER, DOUBLE THROAT
LIMITS OF PAY LINE LIMTS OF PAY LINE
TYPE_ISINGLE CHAMBER
L A= ] SINGLE THROAT
WARPED , 8% 2-2v 8" LIMITS OF PAY LINE
PAVEMENT — [~
ST'D. DI-1 — APPROAGH PAVED SHOULDER
B COLLAR & GRATE SEE NOTE 2
grg | O] L 2Y5"X2/"X1/4"
| BARS F GALVANIZED 3-o"
_\ 3'-0" 2'-4" 8"
: z ST'D. DI-1
—— 1 /] ST'D. DI-1 1 Mcex1p COLLAR & GRATE
_ COLLAR & GRATE — 1 [
e / WEEPHOLE ¢ BARS V2
7 SEE NOTE 1 (TYP.)
/l | SEE NOTE 20_\
/ Z) suBBASE (TYP.) ! A ~—BARS Hi P
CONSTRUCTION BARS F—/ = - .«Etgﬁ . =1
OR EXPANSION = HARDWARE QX e el B o2
JOINT 3l cLoTH. (TYPY TN L BARS M1 s
= . . @ z
WARPED B ===1E b1l BARS V 45 4| <l
PAVEMENT—= a|? BARS H1 / = 5[
A~e] BIQ 6 STD,ST-1.  q™® AT >BARS H * i
a| DY SEE NOTE 5 ] D&
PLAN VIEW o C BARS VSN ¢ | f )= l——BARS V-2 |
T < T
DASHED LINES SHOWN IN SECTION A-A v B '/ '7 5 1 o
DOUBLE THROAT _;  HEREON INDICATE 8" THICK BACKWALL A
gr7 REFER TYPE I FOR TYPE ISTRUCTURES WHICH
e REQUIRE SINGLE CHAMBER ONLY. BARS H BARS H1 TYPE |
L 2/2'X2)2"X/a SEE NOTE 2 TYPE Il INLET BARS H2
GALVANIZED BARS Vi BARS H2 TYPE |I
3-0"
—_ SECTION A-A
5 BARS V
- - ——— 1'-8" 8'-0"
1 . 68"
N = % S Ti2 BARS V ’||§‘A_Rs % BARS V2_,
H 4 —— m = - n n -3 n
BARS H G G N Y 1 7 6 S |
©O 1 y i
oo === [P = 3 = k ;
E%‘ 'f?"’ 3 NI X ol =| =[] |p BARS H BARS H—y \k > -
MC 6X12X3'-2" 2|2 EEEN LN % © Mg (e BARS H2 N ERE
GALVANIZED wl w p ol | O b & ST'D. ST-1 & ™
Wil Wi A o | y b
PLAN ¢l & | ; (TYP.
- < . s \-
g i ol & ¢ - I (- A A -l - S-S
B = n n n z
/5"X4" STUD j i BARS v\- ST'D. ST-1, I
SHEAR CONNECTOR. B/  DOWELSJ 3EE NOTE 6 BARRER —] |
SECTION go| o115 SECTION C-C SECTION D-D
COLLAR DETALL TYPE | & I TYPE |l
SECTION B-B (NOT TO SCALE)
SEE NOTES ON SHEET 2 OF 2.
SPECIFICATION \WVDOT
REFERENCE
CONCRETE MEDIAN BARRIER DROP INLET ROAD AND ERIDGE STANDARDS
233 12"'24" PlPE: DEPTH (H) = 20' MAX. REVISION DATE SHEET 1 OF 2
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104.40
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2016 ROAD & BRIDGE STANDARDS

DI-14D, 14E, 14F

NOTES
1. VARIES GREATER THAN: 21. TYPE IDENOTES INLET WITH SINGLE THROAT
0'TO 18" MAX. TYPE ICHAMBER AND CHAMBER
TYPE I& ITINLET 4" TO 3'MAX. TYPE ICHAMBER. TYPE LDENOTES INLET WITH DOUBLE THROAT
REINFORCING STEEL 2. FOR DETALLS AND DIMENSIONS NOT SHOWN FOR TYPE ]I[DENOTES INLET WITH SINGLE THROAT
MEDIAN BARRIER, SEE STANDARD MB-13. AND CHAMBER ADJACENT TO WALL OR BARRIER.
e T o] > (ATRSS ABSI0SS (BARYGE . vown oo a2 s 20" oiren
#a =
SEE NOTE 9 SEE NOTE 7 | SEE NOTE 8 | SHOWN WITHIN 2" OF OUTSIDE FACE. 23. CONCRETE MEDIAN BARRIER (TALL WALL) SHALL
A1 #4 | coxnr+2 5 g 12" HAVE DELINEFATORS INSTALLED ON BARRIER WALL
SEE NOTE 11 4, ALL REINFORCING BARS ARE TO BE GRADE 60 ORIENTED TOWARDS ONCOMING TRAFFIC AT
B #3 2X(L-4) - 12" STEEL WITH MIN. OF 1Y," CONCRETE COVER. APPROXIMATELY 25" ABOVE THE ROADWAY.
S e pv B AT WIS P Sl ey
- # 1gn " 24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
SEE NOTE 11| ¥4 " L+(2-4% 8 TO PROVIDE THE REQUIRED COVER. THE PLANS.
#a —g" 6"
DOWELS SEE NOTE © L) 5. DO NOT LOCATE STANDARD ST-1STEPS ON 25. WHEN SPECIFIED ON THE PLANS, THE INVERT IS
SEE NOTE o | #5 3 1-6" 6" CHAMBER WALLS THAT HAVE PIPES WHEN TO BE SHAPED IN ACCORDANCE WITH STANDARD
SEE _NOTE 10 POSSIBLE. IS-1. THE COST OF FURNISHING AND PLACING ALL
H #5 | a4xH)+10 3-on 12" MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
6. 8 DOWELS REQUIRED FOR DI-14F, MIN. INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
H1 #5 | (4xH)+8 2i-g" 10" L =7-0". ADD 2 DOWELS FOR EACH
i‘“%'éb‘?é“f‘é ;SglIlhED FOR DI-14E, MIN
TYPE - ILINLET L=4-0". ADD 2 DOWELS FOR EACH
A-1 #4 (2XL)+2 51-gn 12m ADDITIONAL FOOT. L 2|/2IIX2| 6”X1/4"
- v " T oam o 7. 12 BARS A REQUIRED FOR DI-14F. GALYANIZ _\
_ L-(2-6"
H-2 #5 |<er N1§TE " p—_— o B. LENGTH OF BARS A, DI-M4F= =5—5=2- LIMTS OF PAY LINE rl
" 3.g
V-1 #5 12 H - (1-2" 8 9. DO NOT USE WITH DI-14D. APPROACH
v-2 e 30 LENGTH -H | 8" 10. USE 6 BARS F FOR DI-#4F TYPE L SHOULDER -\ 24
) m ) - (26" 23 STANDARD DI-1 N -8 | 8"
SEE. Né)TE 15| #4 |SEE NOTE 14| SEE NOTE 8 | SHOWN 11. DO NOT USE WITH TYPE I COLLAR & GRATE SEE
SEE NOTE 15| #4 | 4(L-4) -1 12" 12. ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT BARS VN ™\ EL NOTE
DOUBLE NO. OF DEPTH. BAR H1 N\ 5.
DOWELS | #3 | SHOWE FOR 1-0" 6" 13. USE 12 BARS F FOR DI-14F TYPE L 3 > AR
<] SUBBASE Eu > &
F 3 - 14. 24 BARS A ARE REQUIRED FOR DI-14F, ~
SF_LOTE IS 2P sTE NCIE 13 — : 15. A MINIMUM 22" FOOTING DEPTH IS REQUIRED 3 _
N . " ~ /
H #5 | (4+H)+8 3-2" 12 FOR FORMING THE INLET SLO * | LARDWARE A\ of =
H-1 #5 | (4+H+16 2'-g" 10" SEE PLANS FOR LENGTH "L" EEE CLOTH . L=
- 16. REFER TO PLANS FOR STRUCTURE LOCATIONS, L
\" #4 30 LENGTH =H 8 DATA AND DIMENSIONS. 3 E) gEEEEPNOHTQELEzo \— MC6 X 12
M-1 #5 5 32 5" 17. REFER TO PLANS FOR LOCATIONS OF PIPES Sb ST'D. ST-1. 7‘3"‘"5 v
v w4 4 g 2" AND INVERTS. BIS PR s —+ A
18. FOR _TYPE II COST OF ACCOMMODATION OF <
INLET THROAT IS TO BE INCLUDED IN COST *|YBARS V
OF WALL BARREER. Ty ‘
19. FOR TYPE IL SEE WALL PLANS FOR WALL WiC C
2'-2" 4'-0" M.l.N- | 6'-0" Mt FOOTING DETAILS. -
MIN | 20. 3 DIAMETER WEEP, HOLE WITH 12°X12" PLASTIC N
WIRE MR- WRE D |A 0N S Sl HARDWARE e o
— T ﬁ R— 1 T p— CLOTH ANCHORED FRLY 10" THE OUTSIDE OF FOR USE ADJACENT TO WALL
O | b | DI OR BARRIER WITH SAFETY SHAPE
- = ' (TYPE ID
DI-14D DI-14E DI-14F
\\/DCIT SPECIFICATION
ROAD AND BRIDGE. STANDARDS CONCRETE MEDIAN BARRIER DROP INLET REFERENCE
SHEET 2 OF 2 REVISION DATE 12"'-24" PIPE: DEPTH (H)=20' MAX. 233
302
104.41 VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

. DI-MB
< EXPANSION J?'NT 8 BACK OF SIDEWALK EXPANSION JOINT;
I
=~ 8" #4 DOWEL SEE NOTE 3 «
@ 16" C-C~__
) A
= I ] EXISTING OR
) A ‘[‘ n | A PROPOSED % %
=/ 0y /2 /7 MW _______ SIDEWALK
el A 77 1 o 1| A v
w I I |
] | 1 [ |
P oy MRy S
® | /. | | _
[
CRACK CONTROL JOINT CRACK CONTROL JOINT
&' MIN. 10' MAX. | 6'MIN. 10'MAX. |
1 B = -
. PLAN .
CAST IN PLACE /‘8 #4 DOWELR 16" C-C CAST IN PLACE 8 #4 DOWEln 16" C-C CAST IN PLACE
of e e g ——STEPS. SEE NOTE 1.
lgfggEETE CAST IN PLACE Jl‘ 3 | g .
8‘\ g g > D o ‘ TSI '-”'..’ - ¢ -_'-’-'. " L R
PIPES ARE TO ISR TRy CEnY YRR R e © k:- HARDWARE &
BE SEALED IN WEEP HOLE. ={ sTp IS-1 CLOTH
PLACE WITH [ SEE NOTE 10. CONCRETE BLOCK CONCRETE % SUBBASE
MORTAR. STANDARD IS-1 BLOCK = WEEP HOLE
a\ . A _ SEE NOTE 10.
SR o e A \ | &
i LN 93 —= —— CONCRETE BLOCK
" [ 1 =
LH-— }
6X6-W5.5XW5.5 / g8 2 SECTION B-B
WELDED WIRE FAB'RI=IC X + (2'-8" X + (2'-8"
SEE NOTE 3
NOTES SEE NOTE 3
SECTION A-A _—
1. CONCRETE BLOCK IS TO BE EITHER 8" X 8" X 16" 8. THE "H" DIMENSION SHOWN ON THE ST'DS M. AL DETALS AND DIMENSIONS OF THE PORTION

OR 8"X 8" X 12" (NOMINAL DIMENSION) SOLID
CONCRETE MASCNRY BLOCK MEETING THE

REQUIREMENTS OF ASTM C-139.

2. DETALS ABOVE APPLY TO STANDARD DRAWINGS
3A THROUGH 3F AND 4A THROUGH 4F.

3. X EQUALS INTERIOR DIMENSION OF STANDARD
DROP INLET SPECIFIED ON PLANS.

4. PARTIAL BLOCK, BRICK OR MORTAR MAY BE
USED TO ADJUST TOP TO CURB ELEVATION.

5. REINFORCED CONCRETE FOOTING MAY BE
PRECAST OR CAST IN PLACE. LIFTING HOOKS

OF FABRICATORS DESIGN ARE TO BE
PROVIDED IN PRECAST FOOTING.

6. MAXIMUM DEPTH ALLOWABLE FOR CONCRETE
BLOCK CONSTRUCTION IS TO BE 8 FEET.

7. MORTAR JOINTS ON INTERIOR SURFACES ARE
TO_BE FINISHED FLUSH AND MAY BE LEFT

EXTRUDED ON EXTERIOR FACES.

AND SPECIFIED ON THE PLANS WILL
MEASURED FROM THE INVERT OF THE

OQUTFALL PIPE TO THE TOP OF THE
STRUCTURE. PLAN "H'" DIMENSIONS

ARE APPROXIMATE ONLY FOR ESTIMATING
PURPOSES AND THE ACTUAL DIMENSIONS
SHALL BE DETERMINED BY THE
CONTRACTOR BY FIELD CONDITIONS.

9. WHEN SPECIFIED ON THE PLANS THE INVERT

IS TO BE SHAPED IN ACCORDANCE WITH
STANDARD PLAN IS-1. THE COST OF

FURNISHING AND PLACING ALL MATERIALS

STRUCTURE.

INCIDENTAL TO THE SHAPING IS TO BE
INCLUDED IN THE BID PRICE FOR THE

10. 3" DIAMETER WEEP HOLE SHALL BE LOCATED

TO DRAIN SUBBASE MATERIAL. WEEP HOLE
WITH 12" X 12" PLASTIC HARDWARE CLOTH

/" MESH OR GALVANIZED STEEL WIRE,

MINIMUM WIRE DIAMETER 0.03",
MESH HARDWARE CLOTH ANCHORED FIRMLY

NUMBER 4

TO THE OUTSIDE OF THE STRUCTURE.

OF T?E INLEIT DESIGNATED "CAST-IN-PLACE"

ARE TO BE IN STRICT ACCORDANCE WITH THE
ST'D. DRAWING SPECIFIED ON THE PLANS. THI
WILL INC OTES, DETAILS OF FRAM

AND COV| UTTER AND ANGLE_IRON.

[ ALL
REINF. STEEL WILL _REMAN AS DETAILED WITH
THE FOLLOWING EXCEPTION

A) THE VERTICAL LEG OF BARS C WILL BE
ELIMINATED

BARS WILL BE ELIMINATED AND REPLACED
WITH DOWELS SHOWN HEREON.

12. IN_THE EVENT THE INVERT OF THE OQUTFALL
PIPE IS HIGHER THAN THE BOTTOM OF THE
STRUCTURE, THE INVERT OF THE
STRUCTURE SHALL BE SHAPED WITH
CEMENT MORTAR TO PREVENT STANDING
OR_PONDING OF WATER IN THE STRUCTURE.
THE COST OF FURNISHING AND PLACING ALL
MATERIALS INCIDENTALS TO THE SHAPING
IS TO BE INCLUDED IN THE BID PRICE FOR
THE STRUCTURE.

13. STEPS ARE TO BE PROVIDED WHEN H IS
4'-0" OR GREATER. FOR DETALS SEE

STANDARD ST-1.

SPECIFICATION
REFERENCE

302

CONSTRUCTION METHOD FOR CONCRETE

MASONRY BLOCK CURB DROP INLET

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1
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2016 ROAD & BRIDGE STANDARDS

¥:" RASED LETTERING

LETTERING OPTIONAL

L

IC-2

%II X 1|/2||
SLOT

¥ x 1" SLOT

APPROXIMATE WEIGHT
CAST IRON

FRAME 86 * 4 LBS.

%" RASED LETTERING

COVER 83 * 4 LBS. COVER
FRAME
2'-4" DIA. 1-9%," DIA
3" 1'-10" DIA 3" 4 - Vet " v iR
%" %" DIVENSIO L ¥, 4 Ve
R 8 MACHINE MACHINE % [ N_\ % | e |
= < = &
% % E§ I V! MACHINE MACHINE —| [ 1/go
, _ , " 5/
H 0] i
134"
1-10" DIA. e SECTION A-A
SECTION B-B
NOTES

1. THE_LETTERS V.D.O.T. ARE OPTIONAL, IF USED THE LETTERS ARE TO BE
CAST IN THE DEPRESSION IN TOP OF THE COVER 1" WIDE AND RASED
/4" HIGH AS SHOWN.

2. THE DUMP NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED
ON ALL IC-2 COVERS. LOCATION OF LETTERING MAY VARY BY MANUFACTURER.

—= STANDARD INLET AND FRAME COVER

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 3

105.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

IC-2

21%," DIA.

L 28" DIA.

| 22" DIA.
20'," DIA

]
. | |
[ ] SEE |
DETAL A

=
INLET COVER 2

E)

SECTION ¢
INLET FRAME
NONSKID ALUMINUM OXIDE IMPREGNATED
/STEEL PLATE ¥g" THICK
T NEOPRENE FOAM BOND NOTES
T T STEEL PLATE %" THICK 1. STRUCTURAL COMPONENTS SHALL CONFORM TO
1 \MATERIAL AASHTO M222 AASHTO M222.
\
. 2. FRAME AND COVER SHALL HAVE A CONTINUOUS
% HR FLAT BAR (WELDED TO FR e AN
cov ONLY)
DETAIL A 3. DUMP NO WASTE DRAINS TO WATERWAYS LETTERING

IS REQUIRED ON ALL IC-2 COVERS. LOCATION OF
LETTERING MAY VARY BY MANUFACTURER.

\NWvDOT SPECIFICATION

ROAD AND BRIDGE STANDARDS STANDARD INLET FRAME AND COVER —

SHEET 2 OF 3 REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 302

105.02

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

B

L

1'-10" DIA.

— IC-2
L1 x1x V"
5" LONG ——=
ACCESS RING
1" DIAMETER HOLE #10 GA.x2''x5'-8%"
ANCHORS " x 2" x 2"
LETTERING OPTIONAL
V.D.0.T. CAST IN TOP
OF COVER 1" WIDE.
B

-

A TEXTURED FINISH
TO BE CAST INTO
TOP OF LID

LID RING
#10 GA. x 2" x 6'-5%"

PLAN VIEW COVER

A

PLAN VIEW FRAME

COVER SEAT RING
#10 GA.x 22" x 6'-6%"

on

REINFORCING 3"x8"-W3.4xW2.1
WELDED WIRE FABRIC

|
|
|
|
|
|
__ll_
|
|
|
|
|

2'-0%," DIA,

/.

2'-0Y/," DIA. 2'-1" DIA.
d .- b, oD, oD [ 3 = = |
P e =) 3

SECTION A-A
NOTES

1. CONCRETE 4000 PSI

2. SUPPLIER MAY FURNISH !/g" STEEL FOR 10 GA.

3. ALL METAL GALVANIZED TO V.D.O.T. STANDARD AND ASTM A 123-73.
4

. DUMP _NO WASTE DRAINS TO WATERWAYS LETTERING IS REQUIRED ON ALL IC-2 COVERS.

LOCATION OF LETTERING MAY VARY BY MANUFACTU

SECTION B-B

PREFERENCE PRECAST INLET AND FRAME

105
302

VIRGINIA DEPARTMENT OF TRANSPORTATION

COVER

\WVDOoT
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2016 ROAD & BRIDGE STANDARDS

SEE STANDARAD SL-1FOR APPLICABILITY OF SAFETY SLABS.

STANDARD MH-1

FRAME & COVER —\

8"

NOTE:

THE TOP OF MASONRY IS TO BE LEFT
SUFFICIENTLY LOW TO PERMIT PROPER
ADJUSTMENT OF COVER AND FRAME TO
GRADE BY THE USE OF MORTAR OR
BRICK AS DIRECTED BY THE ENGINEER.

4'TO 10' DEEP

3-g"

/2" CEMENT
PLASTER COAT

oL
3-g"

. THE ENGINEER.

| ~——FLAT SLAB TOP AS DETALED
E ON STANDARD T-MH-2 MAY BY
e SUBSTITUTED FOR TAPERED

) SECTION WHEN APPROVED BY

HALF PLAN VIEW

4'-8"+ (2 x WALL THICKNESS)

MH-1

| 4'10" |

o

HALF SECTION A-A

(WITH FRAME AND COVER REMOVED)

BRICK

-

L

CONCRETE

NOTES:

. QUANTITIES SHOWN ARE FOR MANHOLE

WITHOUT PIPES. THE AMOUNT DISPLACED
BY_PIPES MUST BE DEDUCTED TO
OBTAIN TRUE QUANTITIES.

. A BASE THICKNESS OF 9" WAS USED IN

COMPUTING CONCRETE QUANTITIES.

. INCREMENTS TO BE ADDED FOR EACH

ADDITIONAL FOOT OF DEPTH

. MATERIALS MAY BE BRICK, CONCRETE OR

APPROVED CONCRETE MANHOLE BLOCK.

IF BLOCKS ARE USED THE MINIMUM
THICKNESS OF SAME IS TO BE 5".
OTHER THICKNESSES ARE TO CONFORM
TO WALL THICKNESS SHOWN FOR
CONCRETE.

ALL CONCRETE TO BE CLASS A3.

. WHEN SPECIFIED ON PLANS THE

INVERT IS TO BE SHAPED IN
ACCORDANCE WITH STANDARD IS-1.

THE COST OF FURNISHING AND PLACING
ALL MATERIALS INCIDENTAL TO THE
SHAPING IS TO BE INCLUDED IN THE BID
PRICE FOR THE STRUCTURE.

b w2 BEVEL 45°
a 5
© 'g§
[N}
o =m TABLE OF QUANTITIES
5
e CONCRETE
K DEPTH BRICK MANHOLE | ‘Ciiro o
o _ BRICK CONCRETE | CONCRETE
Nla, CONCRETE FEET THOUSANDS | CU. YARDS | CU. YARDS
ol ‘ 4 0.5 0.785 1.437
[ o (=) |
o | [ FOOTING 5 0.7 0.785 1.699
" 6 0.9 0.785 1.961
g 7 1.0 0.785 2.223
g 8 1.2 0.785 2.485
9 1.4 0.785 2.747
10 16 0.785 3.009
1 1.9 0.970 3.455
SECTION B-B 12 2.2 0.970 3.817
13 2.5 0.970 4.179
BRICK CONCRETE OR 14 2.8 0.970 4.541
CONCRETE BLOCK 15 3.1 0.970 4.903
16 3.4 0.970 5.265
17 4.0 1173 5.032
INCREMENT 0.45 - 0.582
SPECIFICATION
REFERENCE no_ "
MANHOLE FOR 12 48" PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION
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2016 ROAD & BRIDGE STANDARDS

THE LETTERS V.D.0.T. ARE OPTIONAL

IF USED THE LETTERS ARE TO BE
4" CAST IN THE DEPRESSION IN TOP OF

COVER 1' WIDE RAISED %" HIGH AS
SHOWN.

MH-1 1-9%," DIA.
2% e,
ANLZY AL (/2
o |
FINISHED
DIMENSION—"—}—+—
~l o
/*
MACHINE 1-8Y/5" DIA
SECTION A-A

LETTERING
OPTIONAL

APPROXIMATE WEIGHT
CAST IRON

FRAME 239 * 12 LBS.
COVER 137 * 7 LBS.

TOP

Q

¥4" x 1" SLOT

EE 1'-16" DIA. ™
1 |
%" 1-8!/4" DIA. Ty i
| [ | <X ¥a" x 12" SLOT
[—MACHINE [ MACHNE— ] 3, 0
12" R I = |
| Vor g B
a" R | o
_______ T_______ Z, >=§ 1'-7%" DIA.
! = ! 2-0" DA { 3" 1-9%," DIA.
SECTION B-B BOTTOM
Voot T
ROAD AND BRIDGE_STANDARDS STANDARD MANHOLE FRAME AND COVER
SHEET 2 OF 5 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION %2
106.02
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NOTES:

THE LETTERS V.D.0.T. ARE OPTIONAL,
IF USED THE LETTERS ARE TO BE
CAST IN THE DEPRESSION IN_TOP OF
COVER 1" WIDE AND RAISED %" HIGH
AS SHOWN.

1'-9%4" DIA.

1 ﬁv

FINISHED _/

%

2" Vay

DIMENSION

MH-1

3/5"

e aHi" e
8
1-8Y/" DIA
SECTION A-A
APPROXIMATE WEIGHT
CAST IRON
COVER 137 + 7 LBS.
FRAME 235 * 12 LBS.
7 1-10" DIA. ',=%
—7}a" 1-8'/," DIA. %" . ¥a" x 14" x SLOT
| MACHINE I S
1] NA
)))))))))))I D)D) HCAECCCCECCCCCLE y
(g, "R G ¥a" x /2" x SLOT
1" R ™R "R 0
. e 7
5" 2'-0" DIA. 5"
| | | |

FRAME SECTION AT MID POINT 1-75%" DIA.
1-9%," DIA.
BOTTOM

REFERENCE STANDARD MANHOLE FRAME AND COVER

\WVDOoT

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 5

REVISION DATE

106.03
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2016 ROAD & BRIDGE STANDARDS

MH-1 Yo .
COVER A
NON-TRAFFIC
CONDITIONS
}
LETTERING
OPTIONAL
i A T
L — ] _4\
" TOP
PLAN | 22" DIA |
| | S
SECTION A-A % *
% MACHINED
' 2804’ DIA | . COVER B
| 22%" DIA. | I | TRAFFIC
| | | CONDITIONS
) KY ,~—MACHNED
- ] AN /\\ , R
o A 20" DIA. ¥ R Q J
N Tl s R
¥ 8 LETTERING OO
ESSSSN <<N]  OPTIONAL
A | 24" DIA. N
N i 33" DIA B [
. - . A APPROX. WEIGHT
COVER 105 LBS. *
FRAME TOP
EITHER COVER A OR B MAY BE USED WITH FRAME.
SR G s
- = ;> Awwtaulawd TS R SIS _\v*w
/ | | an || o
MACHINED [
SECTION A-A
\NWvDOT

R04D AND BRIDGE. STANDARDS STANDARD MANHOLE FRAME AND COVER °REFERENCE

SHEET 4 OF 5 REVISION DATE

224
VIRGINIA DEPARTMENT OF TRANSPORTATION 302
106.04

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

LETTERING
OPTIONAL

Q\SEE DETAL A

MANHOLE COVER

NONSKID ALUMINUM OXIDE IMPREGNATED
. —  STEEL PLATE ¥%g" THICK

NEOPRENE FOAM BOND

il

DETAL A

\STEEL PLATE " THICK MATERIAL
AASHTO M222

'/2" x ¥a" HR FLAT BAR (WELDED TO
COVER ONLY)

MH-1

34" DIA.
22" DIA. U
- 200oa 0" =
> —_—l A .
, Wi
T
SECTION ¢

MANHOLE FRAME

NOTES:

STRUCTURAL COMPONENTS SHALL CONFORM

TO AASHTO M222.

FRAME AND COVER SHALL HAVE
FLUSH FIT.

A CONTINUOUS

SPECIFICATION

REFERENCE STANDARD MANHOLE FRAME AND

302

VIRGINIA DEPARTMENT OF TRANSPORTATION

COVER

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 5 OF 5
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2016 ROAD & BRIDGE STANDARDS

MH-1A NOTES:
THE LETTERS V.D.O.T. ARE OPTIONAL,
1-9%," DIA IF USED THE LETTERS ARE TO BE
" CAST IN THE DEPRESSION IN_TOP OF
| 12 COVER 1" WIDE AND RAISED 3" HIGH
¥y 12" ¥, 12" | Ja"  AS SHOWN. D D D
yll -
P
FS NN
=[S~——FINISHED
MACHINE MACHINE Yz DIMENSION I:’ D D
(YA
vl % L V. D. O.
fs— Von
2" 4] o Y O |
- 1-8Y" DIA I -
- : HESR
SECTION A-A L1010
% NN

APPROXIMATE WEIGHT

CAST IRON

FRAME 174 * 9 LBS.
COVER 137 * 7 LBS.

TOP

B
| & E
) : J ¥ x 1" SLOT
| i
| 23%," DIA. | A
, 22" DIA. | \ ¥ x 12" SLOT
‘ 20//," DIA. ‘ 0
| %
|
I’% l ////// /2 ,Ii‘:*:r
A Y T 1'-7%" DIA.
! 5" | 22" DIA. ! 5" ! 1'-9%," DIA.
SECTION B-B BOTTOM
Voot e
ROAD AND BRIDGE STANDARDS STANDARD MANHOLE FRAME AND COVER
SHEET 1 OF 1 REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION §g;
106.06
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2016 ROAD & BRIDGE STANDARDS

MH-2
FOR DETALS OF ALL COMPONENT PARTS AND
"GENERAL NOTES- PRECAST" SEE SHEETS
103.01-103.1
_— SPACER UNIT
| 4
1
| [
T?)F;?ER ° 1
TOP UNIT °
. ?—!' +— (T — — — — ] \
- — — T_ —_ o VA [\ ]
! o
— ) |_| - Va \
IS 5 1 -
. | . b ] o A AY L
-4 % ¥ RISER UNIT o L
— 1 — — W wl g 0 RISER UNIT %
+._ 5 5 ® REDUCER %
RserunT Ll | | L TogT———/————— nt D Vs e — a\
B 1 ! 1 ] 7 o
. $_|_‘IL_ MoNOLTHC = REDUCER UNIT
. | — VA — — 1\
_i_l | ° =3 BAS?UNIT
BASEiUNIT |
1 1 1 | 1
— = . -0 —- 3
_TTT_ = 17T A
-4 - o | 4 |
FOOTING FOOTING |
SPECIFICATION \WVDOT
REFERENCE
PRECAST MANHOLE ROAD AND BRIDGE STANDARDS
;%52 VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE SHEET 1 OF 1
106.07
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IS-1

-~

Z

Y
\

N
\

A
AN
D

™

7

AAAANY

WA
o)

\\\

-
-

N

™
AL

N

AR\
N

Y
\

A\
A

N

94

TRANSITION BETWEEN
PIPE DIAMETERS WHEN
DIFFERENT SIZES OF
PIPES ARE ENCOUNTERED.

NOTES:
SHAPING OF MANHOLE AND INLET INVERTS IN ACCORDANCE WITH
THIS DRAWING IS TO APPLY TO THOSE STRUCTURES SPECIFIED

ON PLANS OR WHERE INVERT OF PIPE IS ABOVE INVERT OF
STRUCTURE.

MANHOLE OR DROP_INLET IS TO BE FORMED AND CONSTRUCTED
IN ACCORDANCE WITH APPLICABLE STANDARD OR SPECIAL DRAWING.
THE INVERT SHAPING AS DETAILED HEREON IS TO CONSIST OF A
PORTLAND CEMENT CONCRETE MIX CONFORMING TO CLASS A3 OR
CLASS C1, EXCEPT THAT 257 OF COARSE AGGREGATE MAY BE

UP TO 4" IN DIAMETER AND CONSIST OF STONE, BROKEN BRICK,
BROKEN CONCRETE OR BROKEN CONCRETE BLOCK. THE SURFACE
SHALL BE LEFT SMOOTH BY MEANS OF HAND TROWELLING. NONE
OF THE COARSE AGGREGATE SHALL REMAIN EXPOSED.

DETAILS OF INVERT SHAPING AS SHOWN HEREON ARE FOR EXAMPLE
PURPOSES ONLY. EACH MANHOLE OR DROP INLET IS TO BE SHAPED
INDIVIDUALLY TO BEST FIT THE PARTICULAR INLET AND OUTLET
CONFIGURATION AND FLOW LINES.

SHAPE TO
CONTOUR
OF PIPE

PLAN

]

SHAPE TO ELEVATION
OF MID-POINT OF
LARGEST PIPE.

}
|
|
|
|
|
|
|
T ..

\L SLOPE TO DRAN TO INVERT

OF OUTLET PIPE

SECTION A-A

METHOD OF TREATMENT IN DROP INLETS

SLOPE TO DRAN
TO_INVERT OF
OUTLET PIPE

SECTION B-B

METHOD OF TREATMENT IN MANHOLES

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

106.08

MANHOLE &

VIRGINIA DEPARTMENT OF TRANSPORTATION

INLET INVERTS

SPECIFICATION

STANDARD METHOD OF SHAPING REFERENCE

302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

* NO. 6 GALVANIZED STEEL STEP

ol %" A" R

TYPICAL SECTION

(DIMENSIONS MAY VARY WITH
MANUFACTURER'S DESIGN)

% MINIMUM OF 3" EMBEDMENT

ALUMINUM STEP

ST-1

#4, GRADE 60, REINFORCING ROD ENCASED IN
A CORROSION RESISTANT RUBBER OR OTHER
MATERIAL APPROVED BY THE ENGINEER.

[()%gI%T\IS)ION MAY VARY WITH MANUFACTURER'S

CORROSION RESISTANT
MATERIAL

# 4 REINFORCING ROD

NOTES:
STEPS WILL BE REQUIRED IN ALL STRUCTURES WITH A DEPTH OF
4'-0" OR GREATER UNLESS OTHERWISE NOTED ON THE PLANS.

ALL STEPS SHALL PROTRUDE 45" FROM INSIDE FACE OF
STRUCTURE WALL.

MAXIMUM STEP SPACING TO BE 16" C-C.

STEPS SHALL WITHSTAND A MINIMUM FORCE OF 300 POUNDS WHEN
EXTENDED 4/" FROM THE FACE OF THE SUPPORT.

STEPS ARE TO BE VERTICALLY ALIGNED AND UNIFORMALY SPACED
FOR THE ENTIRE DEPTH OF ANY STRUCTURE.

IN PRECAST UNITS STEPS MAY BE CAST IN PLACE, MORTARED
INTO HOLES PROVIDED BY THE FABRICATOR, OR DRIVEN.

STEPS DIFFERING IN DIMENSIONS, CONFIGURATION, OR MATERIALS
FROM THOSE SHOWN MAY ALSO BE USED PROVIDED THEY MEET
THE MINIMUM REQUIREMENTS SHOWN HEREON AND THE
CONTRACTOR HAS FURNISHED THE ENGINEER WITH DETAILS AND
CERTIFIED TEST REPORTS OF THE PROPOSED SUBSTITUTE AND HAS
RECEIVED WRITTEN APPROVAL FROM THE ENGINEER FOR THE USE
OF SUCH STEPS.

ALL STEPS INSTALLED SHALL BE PROVIDED WITH SLIP-RESISTANT
SURFACES SUCH AS BUT NOT LIMITED TO, CORRUGATED KNURLED,
OR DIMPLED SURFACES.

ALUMINUM STEPS SHALL BE FABRICATED IN ACCORDANCE WITH
ASTM B221, ALLOY 6005-TS.

THAT PORTION OF THE STEP ENCASED IN MASONRY SHALL BE
UNIFORMLY COATED WITH A BITUMIMOUS, SOLVENT TYPE, ASBESTOS
FILLED ALUMINUM PIGMENTED COATING CONFORMING TO FEDERAL
SPECIFICATION TC-C-00498A.

SPECIFICATION
REFERENCE

STANDARD STEP

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WVDOT

ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

106.09
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2016 ROAD & BRIDGE STANDARDS

JB-1

OPENING IN TOP SLAB OF
CHAMBER TO BE CIRCULAR
WHEN USED WITH TYPE A
OR C TOWERS—\

B=™

TWO BARS K TO BE USED IN EACH CORNER
WITH CIRCULAR OPENING IN TOP.

\

N

8"

/—1 BAR
/

% %/:zﬂ& T EEE
o D"z )= |
Al | R NHHH
L; o w /~ —
g | HN_ Sﬂ
% I_'_}_‘_ —rgk
% [ / N

F

E.F.-E.S.

L— GALVANIZED S5X10 TO BE PLACED UNDER
TOP SLAB AND EXTENDED INTO SIDE WALLS

A

)

TO WITHIN 2" OF OUTSIDE FACE.

BARS A @ 8" C-C N.F.
BARS G @ 8" C-C F.F.

N—BARS J @ 6" C-C EF.

NOTES:

. ALL REINFORCING STEEL TO BE #6 BARS WITH A MINIMUM 1/5"

CONCRETE COVER.

. ANY REINFORCING BARS IN CONFLICT WITH PIPE SHELLS ARE TO

BE CUT A MINIMUM OF 1/2" FROM PIPE.

3. FOR DETALS METHOD OF TURNING ANGLES AND APPROXIMATE

»

o N o O

QUANTITIES SEE SHEET 2 OF 4.

- PRECAST CHAMBERS OF THE BOLT TOGETHER TYPE MAY BE

SUBSTITUTED WHEN APPROVED ON AN INDIVIDUAL BASIS.

ALL CONCRETE TO BE CLASS A3 IF CAST IN PLACE, 4000 PS|
IF PRECAST.

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
ELIMINATE DOWELS WHEN PRECAST TYPE A TOWER ARE ELECTED.

-WHEN SPECIFIED ON PLANS INVERT IS TO BE SHAPED IN

ACCORDANCE WITH STANDARD IS-1. THE MATERIALS

INCIDENTAL TO THE SHAPING ARE NOT TO BE MEASURED OR
PAD SEPARATELY BUT THE COST OF SAME IS TO BE INCLUDED
IN THE PRICE BID PER CUBIC YARD OF JUNCTION BOX CONCRETE

|
| | VAR,
"W" DENOTES BOTH THE INTERNAL
| LRSS TETS NS, v % —
OPENING iR o) BB OPENING IN THE TOP SLAB OF CHAMBER : . .
SQUARE WHEN USED B < ¥ ? Q@
WITH TYPE B TOWERS < & &
= BARS F
w
PLAN VIEW &
TYPE A, B, AND (TOP SLAB REINFORCEMENT) BARS Al_2%
C TOWER.' SEE INCREASE INDICATED DIMENSION BY 1"
EQEEEE% fos Y 1 7’I\(Fora USE WITH 72" PIPE.
Y THE LENGTH OF ALL BARS AND THE NUMBER REQUIRED
WILL VARY WITH THE SIZE OF CHAMBER .
8" FOR APPROXIMATE WEIGHT SEE SHEET 2 AND 4 OF THIS
12" POWELS STANDARD.
: SEE NOTE 7 BARS B, C, E, G, H, AND J ARE STRAIGHT.
' |, —BARS A
© Y E‘
| 0O W b Y ay.
@ H= z ey ‘u : ——BARS B
o o by Eb Nl BARS G R i
+als o T ,—FOR DETALS OF ol EY | S
elN 3 _/_STEPS SEE o &fE | F
Gy @ STANDARD ST-1 - | o ©
'_(-D Q L] u_g | Q
Yol y O
50 E w k=q @ &2 | pu o
allh o ; BARS B wl &2 0
- % D ol BIE g
E © g o) iR ,/ % oé | o
ol yxyml o F= | I-S1
g 1 T SEE
o 8' "N 8" 8" NOTE
[ [ I y I il
e bl ottt ilbmpirelipiind ety \ NS | S0 Saty iar s ar - 5
// BARS D @ 12" C-C |_OPTIONAL _KEYED BARS C @ 12" C-C_ “\1-BARS D
BARS G CONSTRUCTION JOINT
SECTION A-A SECTION B-B
\\/DDT " " SPECIFICATION
HOAD AND ERIDGE. STANDARDS JUNCTION BOX CHAMBER DETAILS FOR 48 72 REFERENCE
'
SHEET 1 OF 4 REVISION DATE PlPE CULVERTS MAX DEPTH (H) - 20 ;gg
106.10 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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2016 ROAD & BRIDGE STANDARDS

e

TYP.

LOCATION OF CHAMBER TO FIT VARIOUS FLOW LINE ANGLES

JB-1

NOTES:

WHERE PIPES ENTER
THE CHAMBER ON A
SKEW, PIPE WALLS ARE
TO BE EXTENDED, IF
REQUIRED, INTO THE
CHAMBER A SUFFICIENT
DISTANCE TO MAINTAN
A MINIMUM UNCUT
LENGTH OF 2'IN A &'

PIPE SECTION.
QUANTITIES FOR CHAMBER *
o ANGLE OF TURN
0° 1° - 30° 31° - 60° 61° - 90° *
DIM. [cu. YDS]LBs. REINF| DIM. Jcu. YDs.[LBs. REINF] DM Jcu. YDsJLbs. REINF] DIM. [cu. YpsJis. RENF] ™~ SRANTITIES, SHOWN ARE T OR CH B WITHOUT e
D | conc.| sTEEL D | conc.| sTEEL D | conc.| sTEEL p | conc.| sTEEL DEDUCTED TO OBTAN TRUE QUANTITIES.
- | 48" | 4'-10"] 4.56 1293 5-0"| 4.65 1317 5-7"] 4.99 1412 |e6-10"| 5.72 1602 SEE SHEET 4 OF 4.
<§ 54" | 5-5"| 5.16 1466 | 5'-7"| 5.26 1558 |6'-3"| 5.10 1617 | 7'-8"| 6.53 1798 CHAMBER AND TOWER QUANTITIES FOR CONCRETE AND
w 60" | 6-0"] 5.80 1657 | 6'-3"| 5.96 1794 |6'-11"| 6.38 1831 | 8-6"| 7.38 | 2064 REINFORCING STEEL MUST BE ADDED TO OBTAN TOTALS.
r | 66" [ 6-7"] 6.46 2028 | 610" 6.63 2060 |7-7"] 7.2 2220 | 9-4"| 8.27 2510
720 72 7.77 2248 | 7'-5"| 7.95 2306 | 8-3"| 856 | 2490 [10-2"| 9.97 | 2843
= 48" | 4'-10"| 4.06 1149 5'-0"| 4.15 173 5'-7"| 4.46 1274 6'-10"| 5.12 1440 nyn STRUCT. STEEL
o?[ 54" [ 5-5"| 4.61 1308 | 5-7"| 4.70 1373 |6'-3"| 5.07 1452 | 7-8"| 5.85 1619 > 0" 30 Lbs.
w™ 60" [ 6-0"] 5.19 1487 | 6-3"| 5.33 1531 |61 5.71 1651 | 8-6"| 6.63 1925 3o 20 Lbs.
- [ 66" 6-7"] 579 1815 | 6'-10"| 5.94 1934 |7-7"| 6.40 | 2058 | 9-4"| 7.45 | 2359 20" 50 Lbs.
£ 720 7-2"] 7.00 2020 | 7-5"| 7.7 2086 | 8-3"| 7.73 | 2264 [w0-2 9.03 | 2585
_ | 48" | 4-10"] 3.53 1030 | 5-0"| 3.61 1052 |5-7"| 3.88 133 |6'-10"| 4.47 | 1294
OP[ 54" | 5-5v| 4.02 177 | 5-7"| 4.10 1236 |6-3"| 4.43 1305 | 7'-8"| 5.4 1454
E “[60" [ gov| 4.54 1337 | 6-3"| 4.67 1381 |6-11"| 5.02 1484 |8-6"| 5.85 1710
F:[667 ] 67| 5.09 1592 |e-10"] 5.22 1674 |7-7"| 5.64 1789 | 9'-4"| 6.59 | 2062
Fl 727 [ 70| 6.9 1835 | 7-5"| 6.34 1885 |8-3"| 6.86 | 2050 |10-2"| 8.05 | 2355
SPECIFICATION
JUNCTION BOX DETALS FOR ANGULAR o woor
105 CONNECTIONS OF 48" - 72" PIPE CULVERTS T s o
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 106.11
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JB-1

DETAILS OF TOWERS

TYPE A
TO BE USED WHEN VERTICAL DISTANCE BETWEEN GRADE AND

INVERT OF PIPE IS PIPE DIAMETER PLUS 5'-4" OR GREATER
(SEE NOTE 3).

STANDARD MH-1

TYPE B

TO BE USED WHEN VERTICAL DISTANCE BETWEEN GRADE
AND INVERT OF PIPE IS PIPE DIAMETER PLUS 3'-2" TO

5'-4" (SEE NOTE 3).

STANDARD MH-1 FRAME

TYPE C

TO BE USED WHEN DISTANCE BETWEEN GRADE AND
INVERT OF PIPE IS PIPE DIAMETER PLUS 2'-4" TO
3'-2" (SEE NOTE 3).

/[ FRAME & COVER & COVER STANDARD MH-1
1 ) N A P FRAME & COVER —\
w I J
> (721
5 f__AAj L HE ) N AR
< To [+ e}
5 Ml g 3 - & e o %50
m B T 2i S 3 N i
D) == ™ 2" o -
4 I
L E b~
[ d =
Y > TOP SLAB OF
TOP SLAB OF CHAMBER
TOP SLAB OF CHAMBER
CHAMBER T SECTION A-A SECTION A-A
% .- * =" 36
4I_oll ?EI a Et JL
¥ WALL THICKNESS TO BE 6" TO A BARS S BARS T ® ]
DEPTH OF 10' AND 8" OVER 10'. 1 REQ'D 4 REQ'D. A : A
: -|e
SECTION A-A ) L Fla —4
© #6BARS T
r EDM—J[— m _ [
) . ©
= CHEE -
A A L . -4 _4 PLAN
L : J I 4 |~
Ll 9 ) '”F #6 BARS S
17K Ea=b|
5 s .|
o
o
PLAN
PLAN
NOTES! QUANTITIES FOR TOWER 3%
1. PRECAST UNITS IN ACCORDANCE WITH STANDARD MH-2 MAY
S AT s A J0KSE oM £ HesTiieD e s e
CONCRETE AND STEEL BASED ON THE THEORETICAL QUANTITIES CONCRETE | 0.643 C.Y. 0325 C.Y. | ——
THAT WOULD HAVE BEEN REQUIRED TO BUILD THE TYPE A TOWER. INCREMENT [0.262 TO_10'DEPTH| 500 o145
2. SEE STANDARD SL-1FOR APPLICABILITY OF SAFETY SLABS. EEZF;ggLG 0.362 OVER 10 i :
3. INCREASE INDICATED DIMENSION BY ONE FOOT FOR USE WITH STEEL — 62 LBS. —_—
72" DIAMETER PIPE.
4. CHAMBER AND TOWER QUANTITIES FOR CONCRETE AND REINFORCING %% QUANTITIES SHOWN ARE FOR MINIMUM TOWERS OF EACH
STEEL MUST BE ADDED TO OBTAIN TOTALS. éﬁSEj{%’EJ%’S?SMG%‘%"EEM',PA'SEE HEIGHT INCREMENTS
NWDOT " " SPECIFICATION
HOAD AND ERIDGE. STANDARDS JUNCTION BOX TOWER DETAILS FOR 48" - 72 REFERENCE
|
Ster 3 or 2 | Feveon oae PIPE CULVERTS MAXIMUM DEPTH (H) = 20 105
106.12 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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DISPLACEMENT QUANTITIES FOR PIPE OPENINGS =
(TO BE USED WITH ST'D JB-1JUNCTION BOX)
CONCRETE REINF.
PIPE PIPE 0° 15 30° 45° STEEL
SIZE CLASS
Cu. Yards Cu. Yards Cu. Yards Cu. Yards Lbs.
12" m, v, v .035 .036 .040 .050 17.67
12" CM .019 .020 .022 .027 11.06
15" m, v, v .050 .052 .058 .071 24.88
15" CM .030 .031 .034 .042 15.93
18" I, v, v .069 .072 .080 .099 33.23
18" CM .043 .044 .049 .061 21.68
24" i, v, v .18 122 A37 .168 53.53
24" CM .076 .078 .087 .108 35.83
30" I, v, v 79 .186 .208 .256 78.64
30" CM 118 122 37 .168 53.53
36" m, \v, v .254 .263 .294 362 108.76
36" CM 170 176 197 242 74.76
42" I, v, v 341 .353 .395 .486 143.33
42" CM 231 .240 .268 .330 99.53
48" i, v, v 441 457 511 .629 182.90
48" CM .302 313 .350 431 127.85
54" , Iv 554 574 .642 .789 227.29
54" \" .580 .600 672 .826 237.42
54" CM .382 .396 443 545 159.70
60" , v .679 704 .787 .965 276.49
60" v .708 734 .821 1.009 287.65
60" CM 472 .481 551 673 195.09
66" , Iv .818 847 .948 1.166 330.50
66" v .849 .880 .985 1.211 342.70
66" CM 571 591 .662 .814 234.02
72" m, v .969 1.004 1.123 1.382 389.34
72" v 1.003 1.040 1.163 1.431 402.58
72" CM 679 .704 .787 .969 276.49
SPECIFICATION \WVDOT
REFERENCE JUNCTION BOX DISPLACEMENT QUANTITIES ROAD AND BRIDGE STANDARDS
;%g FOR 48“ = 72“ PIPE CULVERTS REVISION DATE SHEET 4 OF 4
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 106.13
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SL-1

A—#S BARS e 8" C-C TYP.

SRR S A
!

| I:i_|_~_;;

==

30" DIAMETER V-,

| —7

it | b
IR
. + =T
AL R IR I GO CRE R U e
PLAN
v Ty T3 e
CLASS A3 CONCRETE :..
SECTION A-A

NOTES:

#5 BARS
e 8" C-C TYP.

STRUCTURE SIZE AND
WALL THICKNESS VARIES

CLASS A3 CONCRETE

SECTION B-B

1. THE STANDARD SAFETY SLAB (SL-1 IS TO BE USED ONLY WHEN SPECIFIED IN THE PLANS
ON THE DRAINAGE SUMMARY SHEET AND/OR_THE DRAINAGE DESCRIPTION. FOR_MANHOLES,
JUNCTION BOXES, AND DROP INLETS WITH HEIGHTS GREATER THAN 12 FEET, THE SPACING OF
ADJACENT SAFETY SLABS SHALL BE 8'TO 12' WITH NO SAFETY SLAB LOCATED WITHIN 6 FEET
OF THE TOP OR BOTTOM OF THE STRUCTURE. SAFETY SLABS SHALL NOT BE LOCATED BELOW
ANY INLET PIPE OF 30" DIAMETER OR GREATER.

THE COST OF THE SL-1 IS INCLUDED IN THE COST OF THE STRUCTURE.

ACCESS OPENINGS ARE TO BE STAGGERED FROM ONE SIDE OF STRUCTURE TO THE
OTHER WHERE APPLICABLE. STEPS ARE TO BE STAGGERED ACCORDINGLY.

4. SAFETY SLAB MAY BE CAST-IN-PLACE OR PRECAST. CAST-IN-PLACE CONCRETE TO BE
PRECAST CONCRETE IS TO BE A4 (4000 PSI). REINFORCING

CLASS A3 (3000 PSD.

STEEL TO BE IN ACCORDANCE WITH AASHTO M31.

5. ACCESS OPENINGS MAY BE 30" DIAMETER OR 30" SQUARE. WHEN STRUCTURE WIDTH IS
LESS THAN 30" THE ACCESS OPENING SHALL BE RECTANGULAR (STRUCTURE WIDTH BY

SEE CAST IN PLACE DRAWINGS
FOR FURTHER DETALS

- #5 BARS @ 8" C-C TYP.

TYPICAL PRECAST UNIT
ROAD mo\;ﬂmmos TYPICAL CONCRETE SAFETY SLAB FOR DROP INLETS,|  Refereénce"
SHEET 1 OF 1 | REVISION DATE MANHOLES AND JUNCTION BOXES 200
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e t==— BEDDING MATERIAL
\ (SEE NOTE 1
b 5"‘« —| p'[———
(SEE NOTE 2) (SEE NOTE 2)

SECTIONAL ELEVATION

NOTES

1. BEDDING MATERIAL IS TO BE AGGREGATE SIZE 25 OR 26. IF FOUNDATION HAS STANDING
OR_RUNNING WATER PRESENT, THEN AGGREGATE NO. 57 SHALL BE USED FOR THE DEPTH
SPECIFIED ON THE PLANS OR AS DIRECTED BY THE ENGINEER, CAPPED WITH 4 INCHES
OF AGGREGATE NO. 25 OR 26.

2. WIDTH OF BEDDING MATERIAL SHALL EXTEND A MINIMUM OF 6" BEYOND THE BASE OF
THE STRUCTURE ON ALL SIDES.

3. HEIGHT OF STRUCTURE (H) IS MEASURED FROM THE INVERT OF THE STRUCTURE TO
THE TOP_OF THE FRAME AND COVER OR CONCRETE DEPENDING ON STRUCTURE
TYPE. SEE APPLICABLE DRAINAGE STRUCTURE STANDARD FOR DETAIL.

DSB-1

BEDDING THICKNESS TABLE

FOUNDATION BEDDING THICKNESS
TYPE (b)
NORMAL EARTH 4" FOR H <10
6" FOR H > 10'
ROCK 1" PER FOOT OF H, MAX. 8"

SOFT & YIELDING

AS SPECIFIED ON THE PLANS
OR AS DIRECTED BY THE ENGINEER

SPECIFICATION

REFERENCE DRAINAGE STRUCTURE BEDDING FOR DROP INLET,

302
VIRGINIA DEPARTMENT OF TRANSPORTATION

MANHOLE, AND JUNCTION BOX

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

106.15
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PB-1

GENERAL

1. METHOD "A" PIPE BEDDING SHALL BE USED FOR ALL TYPES OF PIPE CULVERTS WITHIN THE
APPLICABLE HEIGHT OF COVER RANGE NOTED IN THE STANDARD PC-1TABLES UNLESS
OTHERWISE NOTED ON THE PLANS.

2. H = HEIGHT OF COVER MEASURED FROM TOP OF CULVERT TO FINISHED GRADE.

3. b = EXCAVATION DEPTH AS SHOWN ON PLANS OR TO FIRM BEARING SOIL.

CIRCULAR PIPE

1. D = OUTSIDE DIAMETER OF PIPE.

2. d = INSIDE DIAMETER OF PIPE.

3. X = WIDTH OF CLASS | BACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.

X = 12" WHERE d IS LESS THAN 36"
X = 18" WHERE d IS 36" AND GREATER.

4. WHERE DIRECTED BY THE ENGINEER. BEDDING MATERIAL MAY BE ELIMINATED FOR
NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE (EXCEPT PLASTIC PIPE)
30" AND LESS IN DIAMETER WITH HEIGHT OF COVER 15'OR LESS.

5. REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE (EXCEPT PLASTIC PIPE) 30" AND
LESS IN DIAMETER WITH HEIGHT OF COVER 15'OR LESS.

6. BEDDING MATERIAL AND CLASS | BACKFILL MATERIAL MAY BE ELIMINATED FOR SHOULDER
SLOT INLET (DI-13) OUTLET PIPES INSTALLATIONS.

ELLIPTICAL PIPE

1. Sq = OUTSIDE SPAN DIMENSION OF PIPE.

2. Sy = INSIDE SPAN DIMENSION OF PIPE.

3. R = OUTSIDE RISE DIMENSION OF PIPE.

4. X = WIDTH OF CLASS IBACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.

X = 12" WHERE S2 IS LESS THAN 36"
X = 18" WHERE S2 IS 36" AND GREATER

5. WHERE DIRECTED BY THE ENGINEER.BEDDING MATERIAL MAY BE ELIMINATED FOR
NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE WHERE S IS 38" OR
LESS AND HEIGHT OF COVER 15'OR LESS.

6. REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE WHERE Sz IS 38" OR LESS AND
HEIGHT OF COVER 15'OR LESS.

PIPE ARCH

1. S = SPAN DIMENSION OF PIPE.

2. R = RISE DIMENSION OF PIPE.

3. B = SEE PC-1TABLE FOR APPLICABLE PIPE MATERIAL

4. x = WDTH OF CLASS IBACKFILL MATERIAL BEYOND THE EXTREMITY OF THE PIPE.

x = 12" WHERE S2 IS LESS THAN
x = 18" WHERE S2 IS 36" AND OREATER

5. WHERE DIRECTED BY THE ENGINEER. BEDDING MATERIAL MAY BE ELIMINATED FOR
NORMAL EARTH FOUNDATIONS UNDER ROUTINE ENTRANCE PIPE WHERE Sp IS 35" OR
LESS AND HEIGHT OF COVER 15'OR LESS.

6. REGULAR BACKFILL MATERIAL MAY BE USED IN LIEU OF CLASS | BACKFILL MATERIAL FOR
ALL FOUNDATION TYPES FOR ROUTINE ENTRANCE PIPE WHERE S IS 35" OR LESS AND
HEIGHT OF COVER 15'OR LESS.

SPECIFICATION \WVDOT
rererencE | INSTALLATION OF PIPE CULVERTS & STORM SEWERS
ROAD AND BRIDGE STANDARDS
302 GENERAL NOTES REVISION DATE SHEET 1 OF 1
303 VIRGINIA DEPARTMENT OF TRANSPORTATION 107.00
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PB-1
NO PROJECTION OF PIPE ABOVE GROUND LINE
TOP OF FILL —y TOP OF FILL —y TOP OF FILL —y
GROUND LINE T GROUND LINE T GROUND LINE =
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MIN, [l MIN. 1710 D ===
MIN. 1710 D | D % | seoomne 10 D X ) % | N geoonG ISillsUSUS
- = B MATERIAL = < = << MATERIAL X D X

L—1/," PER 1'OF H
MIN. 87, MAX. 24"

NORMAL EARTH FOUNDATION ROCK FOUNDATION

FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

PIPE PROJECTION ABOVE GROUND LINE

__ MN.15 xD _ | _ MN.15xD _ __MIN. 1.5 x D __ MIN.1.5 x D __ MIN. 1.5 x D MIN. 1.5 x D
0P OF FILL| p— TOP OF FiLL y—TOP OF FiLL
un I
R R — N R iaes S —
Lo oy —— e e P PP P e [T
N //ﬁ// N e P i B P PP PP P e | ==
- | = _ | o e O
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il Ty == = = =TT TI=TT /e R fetet L8 Z —
e e e A = ] 1= p— - 7
TEET=T=TEIN T % EARTH I HIT rock oR VR 7 \my
MIN. 1710 DJ | x D X |\——BEDDING MIN{/1-/-1CF)>E[;_ - \ o -oNe Eli=ijey u= ===
. SSERA "< 2 i
MATERIAL 1" OF H MIN. 1710 D- 4 BEDDING EARTH
MIN. 8", BEDDING MATERIAL
MAX. 24" —] MATERIAL

NORMAL EARTH FOUNDATION ROCK FOUNDATION

FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

BEDDING MATERIAL IN ACCORDANCE WITH
SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

E EMBANKMENT

NOTES:

e

PP

CLASS T BACKFILL MATERIAL
WITH SECTION 302 OF THE ROAD AND BRIDGE

SPECIFICATIONS.

FOR PLASTIC PIPE CLASS I BACKFILL MATERIAL

IN ACCORDANCE

IN ACCORDANCE WITH SECTION 302 OF THE ROAD
AND BRIDGE SPECIFICATIONS.

FOR ALL OTHER PIPE REGULAR BACKFILL MATERIAL
IN ACCORDANCE WITH SECTION 302 OF THE ROAD
AND BRIDGE SPECIFICATIONS.

SPECIFICATIONS.

REGULAR BACKFILL MATERIAL IN ACCORDANCE
WITH SECTION 302 OF THE ROAD AND BRIDGE

FOR GENERAL NOTES ON PIPE BEDDING,
SEE INSTALLATION OF PIPE CULVERTS
AND STORM SEWERS GENERAL NOTES
ON SHEET 107.00.

CRUSHED GLASS CONFORMING TO THE
SIZE REQUIREMENTS FOR CRUSHER RUN
AGGREGATE SIZE 25 AND 26 MAY BE

USED IN PLACE OF CLASS I BACKFILL.

ROAD AND BRIDGE STANDARDS

\WvDOT

SHEET 1 O

Fa

107.01

REVISION DATE
07/12

INSTALL. OF PIPE CULVERTS AND STORM SEWERS
CIRC. PIPE BEDDING AND BACKFILL

VIRGINIA DEPARTMENT OF TRANSPORTATION

- METHOD

SPECIFICATION
REFERENCE

IIAII

302
303
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PB-1
NO PROJECTION OF PIPE ABOVE GROUND LINE
y— TOP OF FILL TOP OF FILL
y—TOP OF FILL ¥y
GROUND LIE — T . GROUND _LINE < J SROUND LINE
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X S X MATERIAL 1/.20FPE|R X S LS Xl St x| o
MIN. 8",
MAX. 24" = FOUNDATION SOFT, YIELDING, OR
NORMAL EARTH FOUNDATION ROCK FOUNDATION OTHERWISE UNSUITABLE MATERIAL
PIPE PROJECTION ABOVE GROUND LINE
MIN. 1.5 x S, MIN. 1.5 x S MIN. 1.5 x S MIN. 1.5 x Sy MIN. 1.5 x S, MIN. 1.5 x S
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)
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3 g UNYIELDIN .
MIN. 1/10 R \_BEDD,NG M"‘I‘/- o R IR solL 3% IR
MATERIA 2 IN L BEDDING %
Xl St x| MATERIAL T oF A X S X BEDDING MIN. MATERIAL EARTH
MAX, 24" —
NORMAL EARTH FOUNDATION ROCK FOUNDATION FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL
BEDDING MATERIAL IN ACCORDANCE WITH .
Y SECTION 302 OF THE ROAD AND BRIDGE NOTES
IFICATION
: FOR GENERAL NOTES ON PIPE BEDDING, SEE INSTALLATION OF PIPE CULVERTS
CLASS T BACKFILL MATERIAL IN ACCORDANCE AN TORM WER NERAL NOT N SHEET 107.00.
REREZ WITH SECTION 302 OF THE ROAD AND BRIDGE D STORM SEWERS GENERAL NOTES ON SHEET 107.00
SPECIFICATIONS. CRUSHED GLASS CONFORMING TO THE SIZE REQUIREMENTS FOR CRUSHER RUN

REGULAR BACKFILL MATERIAL IN ACCORDANCE AGGREGATE SIZE 25 AND 26 MAY BE USED IN PLACE OF CLASS I BACKFILL.

WITH SECTION 302 OF THE ROAD AND BRIDGE
J SPECIFICATIONS,

E EMBANKMENT
“eremence. | INSTAL. OF PIPE CULVERTS AND STORM SEWERS o DO

302 ELLIP. PIPE BEDDING AND BACKFILL - METHOD "A" veon e | o 2 o 2

303
VIRGINIA DEPARTMENT OF TRANSPORTATION 10/08 107.02
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P8 NO PROJECTION OF PIPE ARCH ABOVE GROUND LINE
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PIPE ARCH PROJECTION ABOVE GROUND LINE
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X X MIN. 8", SoiL
NORMAL EARTH FOUNDATION MAX. 24" — FOUNDATION SOFT, YIELDING, OR
ROCK FOUNDATION OTHERWISE UNSUITABLE MATERIAL
. BEDDING MATERIAL IN ACCORDANCE WITH .
P SECTION 302 OF THE ROAD AND BRIDGE NOTE:
. FOR GENREAL NOTES ON PIPE BEDDING, SEE INSTALLATION OF PIPE CULVERTS
CLASS I BACKFILL MATERIAL IN ACCORDANCE ]
m WITH SECTION 302 OF THE ROAD AND BRIOGE AND STORM SEWERS GENERAL NOTES ON SHEET 107.00.
: CRUSHED GLASS CONFORMING TO THE SIZE REQUIREMENTS FOR CRUSHER RUN
’ REGULAR BACKFILL MATERIAL IN ACCORDANCE
B LR B K TR I ACCORDANCE AGGREGATE SIZE 25 AND 26 MAY BE USED IN PLACE OF CLASS I BACKFILL.
4 SPECIFICATIONS.
E EMBANKMENT
\\/DDT SPECIFICATION
oAt INSTALLATION OF PIPE CULVERTS AND STORM
SHEET 3 OF 4 REVISION DATE SEWERS PIPE ARCH BEDDING AND BACKFILL 302
107.03 VIRGINIA DEPARTMENT OF TRANSPORTATION 303
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PB-1

TOP OF FILL—\

|

12-*

XX 36" MINIMUM OR 0.25 TIMES
THE SPAN OF THE BOX CULVERT
WHICHEVER IS GREATER.

X 12" FOR_BOX PROJECTION

ABOVE GROUND LINE; Ix X
TO TOP OF TRENCH FOR 36 4
NO PROJECTION ABOVE MIN:

CROUND LINE BOX CULVERT SPAN INCLUDES
THICKNESS OF THE WALLS AND
IS BASED ON THE SPAN OF A
SINGLE BARREL WHEN THERE
ARE MULTIPLE BARRELS.

LR LA

T

GROUND
/ LINE
o TR *‘f‘ ‘ ‘m%
A== ==N
TI— 1T —] 1 —
|
MATERIAL EARTH OR ROCK
H - HEIGHT OF COVER MEASURED FROM TOP OF CULVERT TO FINISHED GRADE.
FOR NORMAL EARTH FOUNDATION: BEDDING MATERIAL IN ACCORDANCE WITH
FOR PRECAST AND CAST IN PLACE BOX CULVERT b - 6" Y SECTION 302 OF THE ROAD AND BRIDGE
IF1 | .
FOR ROCK FOUNDATION: .
PR RS T B0 (FULVERT b - /' PER 12" OF B CLASS I BACKFILL MATERIAL IN ACCORDANCE
FOR CAST IN PLACE BOX CULVERT b-DEPTH AS SHOWN e S TN 02 OF THE ROAD AND BRIDGE
ON PUANS OR WHERE NO BEDDING IS SPECIFIED BOTTOM :
SLAB TO BE KEYED INTO EXISTING ROCK FOUNDATION.
FOR SOFT, YIELDING OR OTHERWISE UNSUITABLE FOUNDATION:
FOR PRECAST AND CAST IN PLACE BOX CULVERT E——] emsankmenT
b - DEPTH AS SHOWN ON PLANS OR TO FIRM BEARING SOIL.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

SPECIFICATION

INSTALLATION OF BOX CULVERT BEDDING \boT

302 AND BACKF”_L - METHOD AN ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 4 OF 4
303

VIRGINIA DEPARTMENT OF TRANSPORTATION 07/16

107.04
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PC-1
NOTES:
1. COVER HEIGHTS INDICATED IN TABLES ARE FOR
FINISHED CONSTRUCTION. THE COVER HEIGHTS
MAXIMUM  HEIGHT OF COVER IN FEET MEIGHTS BASED ON ALLOWABLE. STRESS BESIGN
AREA IGN.
DIAMETER DIAMETER COVER HEIGHTS WERE NOT RE-CALCULATED
USING LRFD.
INCHES NONREINFORCED INCHES 2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM
SQ. FT. CONCRETE REINFORCED CONCRETE CLASS HEIGHTS OF COVER PRIOR TO ALLOWING
(STRENCTH) SR 10 0E O, " OIAVETER OR 30, WHICHEVER 1
( Te 4y A 0", WHICHE VER |
SEE NOTE i v v GREATER. THE ‘COVER SHALL EXTEND THE FULL
LENGTH OF THE PIPE. THE APPROACH FILL RAMP
12 0.8 14' (1800) 14" 19' 29 12 IS TO EXTEND A MINIMUM OF 10(DIAMETER + 36")
ON EACH SIDE OF THE PIPE, OR TO THE
5 12 14 (2125) 1 o 29 5 INTERSECTION WITH A CUT.
3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR
18 1.8 14' (2400) 14! 20" 20" 18 ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL
BE 2.0'OR /» DIAMETER, WHICHEVER IS GREATER.
21 24 13' (2700) 140 50" 59" 91 IN CASES IN WHICH THESE COVER HEIGHTS CANNOT
g% Aé(DRHIEE/%D,TAN ABSOLUTE MINIMUM FINISHED
; . , . VER HEIGHT OF 1.0' WILL BE ALLOWED ONLY IF
24 3.1 13"(3000) 14 20 29 24 ALL POSSIBLE MEANS TO OBTAIN THE STANDARD
VALUE HAVE BEEN EXHAUSTED. THE MINIMUM
27 4.0 14! 20' 20" 27 FINISHED HEIGHT OF COVER FOR PIPES UNDER
ENTRANCES IS 9".
30 4.9 14! 20° 29" 30
YN ST s, e e oo
| ! . IMA H) ASTM :
33 5.9 14 20 29 33 2000 LBS FOR CLASS IilPIPE
3000 LBS FOR CLASS IV PIPE
36 7.1 14! 20' 30" 36 3750 LBS FOR CLASS V PIPE
42 9.6 140 o1 30 42 5. FOR HEIGHT OF COVER GREATER THAN THAT SHOWN
FOR CLASS V, A SPECIAL DESIGN CONCRETE PIPE IS
48 12.6 140 op 20 .8 REQUIRED.
6. NONREINFORCED PIPE TO BE USED ONLY UNDER
54 15.9 14! 21 30" 54 ENTRANCES AND LOWER FUNCTIONAL CLASSIFICATION
(LFC) ROADWAYS (SEE SHEET 17 OF 18).
19. 14" ' \
60 96 2! 30 60 7. SEE STANDARD PB-1 FOR PIPE BEDDING AND
o6 238 " ot 0 o6 BACKFILL REQUIREMENTS.
8. PIPE WITH LESS THAN THE STANDARD MINIMUM
72 28.3 14! 21 30 72 COVER IS TO BE MINIMUM CLASS Il REINFORCED.
78 33.2 14! 21 30 78
84 38.5 14! 21 30° 84
90 44.4 14! 21 30" 90
96 50.3 14! 21 30° 96
102 56.7 14! 21 30° 102
108 63.6 14! 21 30 108
\WvDOT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECIFICATION

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 18 REVISION DATE

107.05 115

CONCRETE PIPE

REFERENCE

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD 302

VIRGINIA DEPARTMENT OF TRANSPORTATION

232
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PC-1

TSPANL SPAN
HORIZONTAL INSTALLATION (97t VERTICAL INSTALLATION O st
EQUIVALENT MAX. HEIGHT OF COVER IN FEET MAX. HEIGHT OF COVER IN FEET
ROUND SIZE SPAN X RISE s SPAN X RISE s
INCHES INCHES INCHES
HE - 1l HE - IV VE -1l VE - IV VE -V
18 23 x 14 13' 21
24 30 x 19 13 21
27 34 x 22 13 21
30 38 x 24 13 21
33 42 x 27 13 21
36 45 x 29 13 21 29 x 45 13 21 29
38 49 x 32 13 21 32 x 49 13 21 29
42 53 x 34 13 21 34 x 53 13 21 29
48 60 x 38 13 21 38 x 60 13 21 29
54 68 x 43 13 21 43 x 68 13 21 28
60 76 x 48 13 21 48 x 76 13 21 29
66 83 x 53 13 21 53 x 83 13 21 29
72 o1x 58 13 21 58 x 9f 13 21 29
78 98 x 63 13 21 63 x 98 13 21 29
84 106 x 68 13 21 68 x 106 13 21 29
NOTES:

1 COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION. THE COVER HEIGHTS WERE RETAINED TO MATCH FORMER COVER HEIGHTS BASED
ON ALLOWABLE STRESS DESIGN. COVER HEIGHTS WERE NOT RE-CALCULATED USING LRFD.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHTS OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION ARE TO BE
'/ SPAN OR 3', WHICHEVER IS GREATER. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM
OF 10(SPAN + 36") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0'OR Y

SPAN, WHICHEVER IS GREATER. IN CASES IN WHICH THESE COVER HEIGHTS

CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER HEIGHT OF 1.0'WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE
HAVE BEEN EXHAUSTED. MINIMUM FINISHED HEIGHT OF COVER FOR PIPE UNDER ENTRANCES IS 9".

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

SPECIFICATION
REFERENCE
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232
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2016 ROAD & BRIDGE STANDARDS

PC-1
CORRUGATED STEEL PIPE
3" x 1" CORRUGATIONS
CORRUGATED STEEL PIPE
2 2/3" x ,/ " CORRUGATIONS PIPE AREA MAXIMUM HEIGHT OF COVER IN FEET
2 RO —STEET DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
PIPE AREA MAXIMUM_HEIGHT OF COVER IN FEET | 7oiNESS FOR INCHES SQ.FT. [0.064 10079 0.109 | 0138 | 0.168
DIAMETER SHEET THICKNESS IN INCHES (GAUGE) EI}ITRANCE ?IPES (e | U4 | Az | Ao (8
INCHES SQ.FT. [0064] 00780108 [038 [0.168 | " i coven™ 36 7.1 88 | 10 | 155 | 200 | 246
(16) (14) (12) (10) (8) INCHES (GAUGE) 42 9.6 75 94 133 171 210
12 0.79 233 | 291 0.064 (16 48 12.6 65 82 116 149 183
15 1.23 186 233 0.064 (16) 54 16.0 57 72 102 132 163
18 177 155 194 272 0.064 (16) 60 19.6 51 65 92 119 146
21 2.40 132 166 233 0.064 (16) 66 23.8 46 58 83 108 132
24 3.14 16 145 203 0.064 (16) 72 28.3 42 53 76 98 121
27 3.98 102 128 180 0.064 (16) 78 33.2 38 49 69 90 m
30 4.91 92 15 162 0.064 (16) 84 38.5 35 45 64 83 103
33 5.94 83 105 147 190 0.064 (16) 90 442 32 41 59 77 96
36 7.1 76 96 135 174 0.064 (16) 96 50.3 38 55 72 89
42 9.6 65 81 15 149 182 0.064 (16) 102 56.7 36 52 68 84
48 12.6 56 71 100 130 159 0.064 (16) 108 63.6 49 64 80
54 16.0 63 89 15 141 0.079 (14) 14 70.9 45 60 74
60 19.6 79 103 126 0.109 (12) 120 78.5 43 56 70
66 23.8 93 14 0.138 (10) 132 95.0 51 63
72 28.3 85 105 0.138 (10) 144 113.0 57
78 33.2 96 0.168 (8)

= = 1o ® CORRUGATED STEEL PIPE

NOTES : : 5" x 1" CORRUGATIONS

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING PIPE AREA MAXIMUM HEIGHT OF COVER IN FEET
A¢SEL8 (IS’I?FBEERGI'I\DIGEFEEESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
A IGN LIFE.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN INCHES Sa.FT. 0(1%6)4 Oi%g O<'11§)9 O<'11E;))8 06186>8
ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO
CROSS INSTALLATION. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. 36 7.1 78 98 138 178 218
THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 15 DIAMETERS ON 22 56 o6 v 8 52 57
EACH SIDE OF THE PIPE OR THE INTERSECTION WITH A CUT. :

3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT UNDER ENTRANCES, 48 2.6 58 73 103 133 | 183
SHALL BE 2.0' OR '/ DIAMETER, WHICHEVER IS GREATER. IN CASES IN WHICH THESE COVER 54 16.0 51 64 91 118 144
HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR
/s DIAMETER, WHICHEVER IS GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO 60 19.6 45 57 81 105 130
OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF 56 538 e 52 o 95 7
COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24" :

AND 12" OR !/g DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 24" 72 28.3 37 47 67 87 107
WHERE A POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE
WILL BE ASPHALT, CLASS IBACKFILL MATERIAL IS TO BE PLACED UP TO A MINIMUM OF 6" 78 33.2 34 43 61 80 99
ABOVE THE TOP OF THE PIPE. 84 38.5 31 39 57 74 91
4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS. 20 442 28 %6 53 59 a5
96 50.3 34 49 64 79
TABLE A 102 56.7 31 46 60 74
CONCRETE- LINED CORRUGATED STEEL PIPE 08 536 23 =6 59
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION 14 70.9 40 53 65
(SEE NOTE 2) MAXIMUM HEIGHT OF COVER TO BE IN 120 78.5 38 50 62
ACCORDANCE WITH THE TABLES BUT
12" 70 33" 18" SHALL NOT EXCEED 30 132 95.0 44 55
36" AND ABOVE Y/, DIAMETER 144 13.0 50
\VDCIT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SEE%E‘?%QTCKEDN
ROAD AND BRIDGE STANDARDS CORRUGATED STEEI— PIPE
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2016 ROAD & BRIDGE STANDARDS

PC-1
CORRUGATED ALUMINUM ALLOY PIPE- CORRUGATED ALUMINUM ALLOY
2 2/3" x /5" CORRUGATIONS PIPE- 3" x 1" CORRUGATIONS
MAXIMUM HEIGHT OF COVER IN FEET VINMUM  SHEET . AREA MAXIMUM HEIGHT OF COVER IN FEET
PIPE AREA THICKNESS FOR
DIAMETER SHEET THICKNESS IN INCHES (GAUGE) | ENTRANCE PIPES DIAMETER SHEET THICKNESS IN INCHES (GAUGE)
WITH LESS THAN
INCHES sqQ.FT. [0.060 [0.075| 0.105 | 0.135 | 0.164 1FT. COVER INCHES SQ.FT. | 5o60| 0.075| 0.105 | 0.135 | 0.164
(16) (14) 12) (10) (8) (GAUGE) (16) 14) 12) 10) (8>
12 0.8 141 176 247 | 318 389 16 36 7.1 52 66 93 126 148
15 1.2 12 141 197 254 3N 16 42 9.6 44 56 80 107 127
18 1.8 93 17 164 212 259 16 48 12.6 38 49 69 93 110
21 2.4 80 100 140 | 181 221 16 54 16.0 34 43 61 83 98
24 341 69 87 123 | 158 193 16 60 19.6 30 38 54 74 87
27 4.0 77 109 140 172 14 66 23.8 26 34 49 67 79
30 4.9 69 98 126 154 14 72 28.3 24 31 45 61 72
33 5.9 63 88 114 140 14 78 33.2 28 41 56 66
36 7.1 57 81 105 128 14 84 38.5 37 51 61
42 9.6 69 89 109 12 90 442 34 47 57
48 12.6 60 78 95 12 96 50.3 32 44 53
54 15.9 53 69 84 12 102 56.7 41 49
60 19.6 61 75 10 108 63.6 38 46
66 23.8 68 8 14 70.9 43
72 28.3 62 8 120 78.5 41
NOTES:
1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS
AT END OF DESIGN LIFE.
2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO
CROSS INSTALLATION. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINMUM OF 20 DIAMETERS ON
EACH SIDE OF THE PIPE OR THE INTERSECTION WITH A CUT.
3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2.0'OR !/, DIAMETER, WHICHEVER IS GREATER. IN
CASES IN WHICH THESE COVER HEIGHTS CANNQOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0°OR /g DIAMETER, WHICHEVER IS GREATER, WILL
BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER
ENTRANCES IS 9" FOR PIPE DIAMETERS EQUAL TO OR LESS THAN 18" AND 12" OR ! DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 18",
4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.
TABLE A
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE_NOTE 2)
12" 10 27" 18"
30" AND OVER EQUAL TO DIAMETER
SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. ‘\\/DDT
REFERENCE
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2016 ROAD & BRIDGE STANDARDS

PC-1
NOTES:
1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
MINIMUM SHEET THICKNESS AND DESIGN DATA CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE
MAXIMUM COVER HEIGHT EERICEELSCBEE}%'\[I) Lé?ﬁcE;SLgPDV ER HEICHTS WERE NOT
PIPE ARCH DIMENSION MINMUM N EEET
SHEET TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT
EQUIVALENT THICKNESS MAXIMUM CORNER OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR
NOMINAL SIZE PIPE AREA 8 R REQUIRED PRESSURE TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
SPAN - RISE DIAMETER A INCHES c INSTALLATION. THE COVER SHALL EXTEND THE FULL
NeHES FT. INCHES INCHES (GAUGE) LBS“%’S - L8569g8 - LSENT%THE OTFENTDHE PIPEN ARCH.O’IHFO AIEPGROTACI;I/ FILSLPRNAMBN
INCH /SQ. FT. /SQ. FT. | X A MINIMUM (HEIGHT + /5  SPAN)
NCHES (SEE NOTE 7) (SEE_NOTE 4)(SEE NOTE 6 EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH
2 2/3" x 1/2" CORRUGATIONS A CUT.
| 3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR
- - e — e - AL DPES SHALLTE 2008 73 ST MG RVER 'S
ATER. IN CASES IN WHICH TH VER HEIGH
T : T PN I o] SR BRI AL IO P
I . 8 ,
o T T T e e T o] AT ARPIRRAS LA [R5,
e S v PN e o] R R RS e
. USED AND THE SURFACE OVER TH HE PI
35 x 24 30 4.4 9% 3 0.064 (16) 5 8 WILL BE ASPHALT, CLASS | BACKFILL MATERIAL IS TO
22 x 29 @ 5 oa o, W, 0,064 () 5 5 8% ?IF‘/ECEIIZ)PEL.JP TO A MINIMUM OF 6" ABOVE THE TOP
49 x 33 @ 42 8.7 1Yy 4 0.079 (14) 5 8 4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
57 x 38 @ 48 1.4 13, 5 0.109 (12) 5 8 REQUIREMENTS.
5. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE
ALL H | | 1A Al IN A Al
MODIFICATI I UGATED METAL
77 x 52 @ 66 21.3 18 8 0.168 (8) 6 10 STRUCTURE INTERACTION SYSTEMS.
wevel 7 [mel w [ o | owe [ 7 [ 0 Jo woscom oo s o st
HIS CA Y IPE, FOUNDATION AND BACKFILL
3 x 1" AND 5" x 1" CORRUGATIONS MUST BE APPROVED BY THE ENGINEER.
40 x 31 ® 36 6.4 94 5 0.109 (12) 8 12 7. SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
THE INVERT. SEE DIAGRAM BELOW FOR ILLUSTRATION
46 x 36 ® 42 8.7 A 6 0.109 (12) 8 12 OF "B" DIMENSION.
53 x 41 & 48 n4 13 7 0.109 (12) 8 13 TABLE A
60 x 46 ® 54 14.3 149, 8 0.109 (12) 8 13 MINIMUM COVER HEIGHT
PIPE ARCH SPAN DURING CONSTRUCTION
66 x 51 ® 60 17.6 16!/, 9 0.109 (12) 9 13 (SEE NOTE 2
73 x 55 & 66 22.0 21, 12 0.109 (12) 1 16 17" TO 35" 18"
81 x 59 @ 72 26.0 23 14 0.109 (12) 11 17 42" AND ABOVE 'V SPAN
87 x 63 78 31.0 241/, 14 0.109 (12) 10 16
95 x 67 84 35.0 26!/, 16 0.109 (12) 1 16 |
103 x 71 90 40.0 27 16 0.109 (12) 10 15
12 x 75 96 46.0 29 18 0.109 (12) 10 16 N
Rt (%]
3 Yl
17 x 79 102 52.0 30%, 18 0.109 (12) 10 15 Re o Re &
128 x 83 108 58.0 295 18 0.138 (10) 9 14 - -
137 x 87 114 64.0 30%, 18 0.138 (10) 8 13 . o
142 x 9 120 71.0 32, 18 0.168 (8) 8 12
@® INDICATES PIPE ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED SPAN
WITHIN HEIGHT OF COVER LIMITATIONS. .
\VDOT SR
ROAD AND BRIDGE STANDARDS CORRUGATED STEEL PlPE ARCH
SHEET 5 OF 18 | REVISION DATE HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD 232
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2016 ROAD & BRIDGE STANDARDS

PC-1

MINIMUM SHEET THICKNESS AND DESIGN DATA NOTES:

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
PIPE ARCH DIMENSION MAXIMUM COVER HEICHT CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE
MINIMUM STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT
NOMINAL Size | EQUIVALENT 5 TR o MAXIMUM CORNER PRESSURE RE-CALCULATED USING LRFD
SPAN-RISE PIPE AREA REQUIRED 2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT
DIAMETER 4000 T 6000 OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR
INCHES SQ. FT. INCHES (GAUGE) LBS-/SQT-F - | LBS./SQ. FT. TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
INCHES (SEE NOTE 4) | (SEE NOTE 6) INSTALLATION. THE COVER SHALL EXTEND THE FULL
LENGTH OF THE PIPE ARCH. THE APPROACH FILL RAMP IS
3" x !/3" CORRUGATIONS TO EXTEND A MINIMUM OF 10(HEIGHT + /5 SPAN) ON
EACH SIDE OF THE STRUCTURE OR TO THE
INTERSECTION WITH A CUT.

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL
PIPES SHALL BE 2'0" OR !/ SPAN, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED
COVER HEIGHT OF 1.0'OR /g SPAN, WHICHEVER IS
GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS
TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
REQUIREMENTS.

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES
IS BASED ON A SOIL MODULUS OF 700 PsSI. ALL OTHER
DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO
SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL

CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.

WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE OF
THIS CATEGORY OF PIPE BEDDING FOUNDATION AND
BACKFILL MUST BE APPROVED BY THE ENGINEER.

3" 0.060 (16)

—

3" 0.060 (16)

3" 0.060 (16)
3" 0.075 (14)

3" 0.075 (14)

0.105 (12)

0.105 (12)

0.135 (10)

0.135 (10)

Olo|llo|luo]|lo | N[0 |

0.164 (8)

1" CORRUGATIONS
. LAPPED LONGITUDINAL SEAMS SHALL BE STAGGERED SO
6.4 5 0.060 (16) AS TO ALTERNATE ON EACH SIDE OF THE CENTER OF
ARCH TOP BY APPROXIMATELY 15 PERCENT OF THE
42 8.7 6" 0.060 (16) PERIPHERY.

. - . A TOLERANCE OF PLUS, OR MINUS, 1" IS PERMISSIBLE
48 1.4 152 7 0.060 (16) FOR DIMENSIONS OF SPAN, RISE, AND CORNER RADIUS.
54 14.3 20Y, g 0.075 (14) . SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
THE INVERT. SEE DIAGRAM BELOW FOR ILLUSTRATION
60 17.6 229, o 0.075 (14) OF "B" DIMENSION.

55 66 22.0 25 12" 0.105 (2) TABLE A

59 72 26.0 23 14" 0.105 (12 MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
63 78 310 25¥ 14" 0.135 (10) (SEE NOTE 2

67 84 35.0 277 16" 0.135 (10) 17" 10 35" 18"

x 71 90 40.0 2974 16" 0.164 (8 42" AND ABOVE Y, SPAN

12 x 75 96 46.0 31% 18" 0.164 (B)
17 x 79 102 52.0 33% 18" 0.164 (8)

@® INDICATES PIPE_ARCHES FOR WHICH DIMENSIONS FOR EITHER CORRUGATION MAY BE USED WITHIN HEIGHT
OF COVER LIMITATIONS.

SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL QFFICE. ‘\\/DDT

REFERENCE CORRUGATED ALUMINUM ALLOY PIPE ARCH ROAD AND BRIDGE STANDARDS
232 HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD REVISION DATE | SHEET 6 OF 18
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2016 ROAD & BRIDGE STANDARDS

STRUCTURAL PLATE STEEL PIPE-
6" x 2" CORRUGATIONS

PIPE MINIMUM HEIGHT OF COVER IN FEET

DIAMETER SHEET THICKNESS IN INCHES (GAUGE)

INCHES 0.14 0.17 0.188 0.218 0.249
(10) (8) (7) (5) (3

60 18 145 163 191 218
66 107 132 148 173 198

72 98 120 158 181
78 90 m 146 167
84 83 154

90 77 144
96 72 134

67 126
63
60

56
50

45

41

38

34

31
29

NOTES:

1. COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS
AT END OF DESIGN LIFE.

2. TO PROTECT PIPE DURING CONSTRUCTION MINIMUM HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION
IS TO BE 1*2 DIAMETER. THIS COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM
OF 10(DIAMETER + 36") ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0'OR 1*2 DIAMETER, WHICHEVER IS GREATER. IN CASES IN WHICH
THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR 1#8 DIAMETER WILL BE ALLOWED
ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

STRUCTURAL PLATE PIPE DIMENSIONS ARE TO INSIDE CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.
SEE STANDARD PB-1FOR BEDDING AND BACKFILL REQUIREMENTS.

\\/DC]T A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECIFICATION

ROAD AND BRIDGE STANDARDS STRUCTURAL PLATE STEEL PIPE REFERENCE
SHEET 7 OF 18 | REVISION DATE HE|G|_|T OF COVER TABLE FOR HL'93 |_|VE LOAD 932

107.11 1715 VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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STRUCTURAL PLATE ALUMINUM ALLOY PIPE
9" x 2'/2" CORRUGATIONS

PIPE MAXIMUM HEIGHT OF COVER IN FEET
DIAMETER SHEET THICKNESS IN INCHES
INCHES . 0.125 0.15 | 0.175 | 0.20 | 0.225

60 20 74 90 105 120 136

66 24 67 81 95 109 123
72 28 61 74 87 100 | n2
78 33 56 68 80 92 103
84 38 52 63 74 85 96

90 44 48 58 68 79 89 99
96 50 44 54 64 73 83 93
57 41 50 60 69 78 88

64 39 47 56 64 73 82

71 36 44 53 61 69 717

78 34 42 49 57 65 73

95 30 37 44 51 58 65
13 27 33 40 46 53 59

133 24 30 36 42 48 54

154 27 33 38 44 49

177 30 35 40 45

201 32 37 42

227 29 34 39

254 31 36
228 284 33

NOTES:

1. COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS
AT END OF DESIGN LIFE.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION SHALL BE
Y, DIAMETER. THIS COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM OF 10(DIAMETER + 36")
ON EACH SIDE OF THE PIPE OR TO THE INTERSECTION WITH A CUT.

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES SHALL BE 2.0' OR '/, DIAMETER, WHICHEVER IS GREATER. IN CASES IN WHICH THESE
COVER HEIGHTS CANNOT BE ACHIEVED, AND ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR /5 DIAMETER, WHICHEVER IS GREATER, WILL BE
ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAN THE STANDARD VALUE HAVE BEEN EXHAUSTED.

SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

STEEL BOLTS ONLY TO BE USED. BOLTS ARE ¥," DIAMETER HIGH STRENGTH TO MEET CURRENT AASHTO DESIGNATION M-164 AND GALVANIZED TO. MEET
CURRENT ASTM DESIGNATION A-394. BOLTS ARE TO BE LOCATED IN THE VALLEY AND CREST OF EACH CORRUGATION IN DOUBLE ROWS SPACED 1¥;" APART.

SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. ‘\\/DDT

REFERENCE STRUCTURAL PLATE ALUMINUM ALLOY PIPE ROAD AND BRIDGE STANDARDS
232 HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD REVISION DATE | SHEET 8 OF 18
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PC-1

MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES
6" x 2'" CORRUGATIONS

PIPE ARCH DIMENSION MAXIMUM ALLLOWABLE
%uggy COVER HEIGHT IN FEET

NOWINAL S2€ AREA | INCoES |INSSes THICKNESS MAXIMUM CORNER PRESSURE

SPAN RISE SQ-FT-N3$EEB) GAUGE LBSfﬁggFT. LBS?%&SFT.

(SEE NOTE 4) (SEE_NOTE 6)
6'-1" 47" 22 21.0 18 12 16 24
6'-4" 4-9" 24 20.5 18 12 15 23
6'-9" 4019 26 22.0 18 12 14 22
7-0" 501" 28 21.4 18 12 14 21
7-3" 5'-3' 31 20.8 18 12 13 20
7'-8" 55 33 22.4 18 12 12 19
7011 57" 35 21.7 18 12 12 18
8-2" 5'-9" 38 20.9 18 12 12 18
8-7" 511" 40 22.7 18 12 1 17
8'-10" 6'-1" 43 21.8 18 12 1 16
9'-4" 6'-3" 46 23.8 18 12 10 16
9'-6" 6'-5" 49 22.9 18 12 10 15
9'-g" 6'-7" 52 21.9 18 12 10 15
10°-3" 6'-9" 55 23.9 18 12 9 14
10'-8" 611" 58 26.1 18 12 9 14
10-11" 701 61 25.1 18 12 9 13
-5 7'-3" 64 27.4 18 12 8 13
1n-7" 7'-5" 67 26.3 18 12 8 12
1-10" 7-7" 7 25.2 18 12 8 12
124" 7'-g" 74 27.5 18 12 8 12
12'-6" 7011 78 26.4 18 12 8 12
12'-8" 81" 81 25.2 18 12 7 1
12'-10" g'-4" 85 24.0 18 12 7 1
13'-5" 8'-5" 89 26.3 18 12 7 1
13-11" 87" 93 28.9 18 12 7 10
1401 8'-9" 97 27.6 18 12 7 10
14-3" 8-11" 101 26.3 18 12 6 10
14'-10" 91" 105 28.9 18 12 6 10
154" 9'-3" 109 31.6 18 12 6 9
15'-6" 9'-5" 13 30.2 18 12 6 9
15'-8" 9'-7" 18 28.8 18 12 6 9
15'-10" 9'-10" 122 27.4 18 12 6 9
16'-5" 911" 126 30.1 18 12 6 9
16'-7" 10°-1" 131 28.7 18 12 6 9

NOTES:

COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE
STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT
RE-CALCULATED USING LRFD.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM
HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION
TRAFFIC TO CROSS INSTALLATION SHALL BE ', SPAN.
THE COVER SHALL EXTEND THE FULL LENGTH OF THE
PIPE ARCH. THE APPROACH FILL RAMP IS TO EXTEND
A MINIMUM OF 10(HEIGHT + !/, SPAN) ON EACH SIDE
OF THE STRUCTURE, OR TO THE INTERSECTION WITH
A CUT.

STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL
PIPES SHALL BE 2.0'OR !/, SPAN, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS
CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED
COVER HEIGHT OF 1.0'OR /g SPAN, WHICHEVER IS
GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE
MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN
EXHAUSTED.

SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
REQUIREMENTS.

THE MAXIMUM HEIGHT OF COVER SHOWN IN THE
TABLES IS BASED ON A SOIL MODULUS OF 700 PSI.
ALL OTHER DESIGN CRITERIA ARE IN ACCORDANCE
WITH THE AASHTO SPECIFICATIONS AND VDOT
MODIFICATIONS FOR SOIL CORRUGATED METAL
STRUCTURE INTERACTION SYSTEMS.

WHEN DESIGN HEIGHT OF COVER REQUIRES THE
USE OF THIS CATEGORY OF PIPE, BEDDING AND
BACKFILL MUST BE APPROVED BY THE ENGINEER.

STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO
INSIDE OF CREST AND ARE SUBJECT TO MANUFACTURING
TOLERANCES.

SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
THE INVERT. SEE DIAGRAM BELOW FOR ILLUSTRATION
OF "B" DIMENSION.

SPAN
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PC-1
NOTES:
MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED
6" x 2" CORRUGATIONS CONSTRUCTION WHICH MATCH FORMER VDOT ALLOWABLE
STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT
-CALCULATED USING LRFD.
PIPE ARCH DIMENSION MINIMUM MAX'MUMEI’g‘;_"-TOVIVNAE'F'-EEETCOVER
1o, ECIEG] 6% DU SORTRETRN e v
COVER PRI ALLOWI UCTI AFFI
AREA | Bes [IndSs| REQURED MAXIMUM CORNER PRESSURE INSTALLATION SHALL BE !, SPAN. THE COVER SHALL EXTEND
RISE 1505 THE FULL LENGTH OF THE PIPE ARCH. THE APPROACH FILL
SPAN <o FT| (sEE CAUGE LBS./SQ. FT. LpsoX0 o RAMP IS TO EXTEND A MINIMUM OF 10(HEIGHT + !/, SPAN) ON
T OTE 8 e NoTE LBSeQ. T EACH SIDE OF THE STRUCTURE OR TO THE INTERSECTION
13-3" 9'-4" 97 38.5 31 12 12 18 @ STANDARD I}AINI%L;MNFII\'I\IISEIE[%EgElﬁHT OF COVER FOR ALL PIPES
o SHALL s SPAN. IN CASES IN WHICH THI VER HEIGH
13'-6 9'-6 102 37.7 31 12 12 7 ® CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINSHED COVER
- . HEIGHT OF Y5 SPAN WILL BE ALLOWED ONLY IF ALL POSSIBLE
14'-0 9'-8" 105 39.6 31 12 2 7 ® MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN
EXHAUSTED.
14-2" g-10" | 109 38.8 31 12 12 6 @
SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL
14'-5" 10-0" 114 37.9 31 12 l ® @ REQUIREMENTS.
14 -11" 10'-2" 118 39.8 31 12 1 16 ® STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO INSIDE OF
CREST AND ARE SUBJECT TO MANUFACTURING TOLERANCES.
154" 104" 123 418 | 3 12 " s 8 WHEN DESIGN HEIGHT OF COVER REQURES THE USE OF
o o THIS CATEGORY OR PIPE, BEDDING AND BACKFILL MU
15'-7 10-6 127 409 | 3 12 n s @ BE APPROVED BY THE ENGINEER.
15'-10" 10°-8" 132 40.0 31 12 10 “ ® THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES
— — IS BASED ON A SOIL MODULUS OF 700 PSI. ALL OTHER
16'-3 10'-10 137 42.1 31 12 10 % ® DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO
SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL
16'-6" 1-o" 142 41.1 31 12 10 1% @ CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.
17'-0" 0-2n 146 43.3 31 12 10 1% ® SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
THE INVERT. SEE DIAGRAM BELOW FOR ILLUSTRATION
17'-2" 11-4" 151 42.3 31 12 10 13 ® OF "B'" DIMENSION.
17'-5" n-6" 157 4.3 31 12 9 13 @
171 1"-g" 161 435 31 12 9 13 ®
18'-1 n-10n | 167 42.4 31 12 9 13 ®
18'-7" 12-0" 172 44.7 31 12 9 2 ®
|
18'-9" 122" 177 43.6 31 12 9 2 @ .
19'-3" 120-4" 182 45.9 31 10 8 13
19'-6" 12-6" 188 44.8 31 10 8 13
19'-8" 12-8" 194 43.7 31 10 8 13 Ny
[%2]
19'-11" 12-100 | 200 425 31 10 8 12 &
20°-5" 13'-0" 205 44.9 31 10 8 12
m
207" 132" 211 43.7 31 10 8 12
@® MAXIMUM COVER HEIGHTS SHOWN MAY BE INCREASED BY A MAXIMUM OF 12" IF A SHEET THICKNESS
GREATER THAN 12 GAUGE IS USED. |
SPAN
| |
SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \WVDOT
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PC-1
STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCHES NOTES:
9'x 2'/5" CORRUGATIONS 1. COVER HEIGHTS NDICATED IN TABLES ARE FOR FINISHED
UCTION WHICH MATCH FORMER VDOT ALLOWABL
MAXIMUM COVER HEIGHT IN FEET STRESS DESIGN TABLES. COVER HEIGHTS WERE NOT
MINIMUM SHEET THICKNESS IN INCHES RE-CALCULATED USING LRFD.
AREA
CORNER| B 2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM
SPAN RISE RADIUS | INCHES MAXIMUM_CORNER PRESSURE IN LBS./SQ. FT. HEIGHT OF COVER PRIOR TO ALLOWING CONSTRUCTION
0.100" 0.125" 0.150" 0.175" SQFT TRAFFIC TO CROSS INSTALLATION TO BE !/, SPAN.
(SEE FT. THE COVER SHALL EXTEND THE FULL LENGTH OF THE
NOTE 9 | 4000 | 4000 | 6000 | 4000 | 6000 | 4000 | 6000 PIPE ARCH. THE APPROACH FILL RAMP IS TO EXTEND
(SEE | (SEE | (SEE | (SEE | (SEE | (SEE | (SEE A MINIMUM OF 1O(RISE + !/, SPAN) ON EACH SIDE OF
NOTE 4)[NOTE 4)|NOTE 6)[NOTE 4)|NOTE 6)|NOTE 6)|NOTE 6) THE PIPE, OR TO THE INTERSECTION WITH A CUT.
6'-2" 5'-0" 31.8 — 25 28 36 28 42 28 42 24.7 |3, STANDARD MINIMUM FINISHIED HEIGHT OF COVER FOR ALL
6'-7' 4'-17 1. R 34 4 40 26.6 PIPES SHALL BE 2.0'OR /s SPAN, WHICHEVER IS GREATER.
518 23 26 26 0 26 IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE
6-7" 5-g" 31.8 325 23 26 34 26 40 26 40 | 296 CA)’(;H%ES/EBhANVABSS%LI}J\ITE MINNUM FINISHED. COVER HEIGHT
— 0 s SPAN, WHICHEVER | ATER, WILL
61 5-9 318 32.4 22 25 32 25 38 25 38 | 319 ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAN THE
73" 51 31.8 32.2 21 24 31 24 36 24 36 | 34.3 STANDARD VALUE HAVE BEEN EXHAUSTED.
79" 6-0" 31.8 33.8 20 22 29 22 34 22 34 | 368 |4 SEE STANDARD PB-1FOR BEDDING AND BACKFILL
8'-1" 6'-1" 31.8 33.5 19 21 28 21 32 21 32 | 39.3 REQUIREMENTS.

85" 6-3" 31.8 33.2 18 20 27 20 31 20 31 41.9 |s. THE MAXIMUM HEIGHT OF COVER SHOWN IN THE TABLES
— — IS BA A SOIL MODULU I ALL OTH
8'-10 6-4 31.8 35.6 17 20 25 20 30 20 30 | 445 DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO

9-3" 6-5" 31.8 352 16 19 24 19 28 19 28 | 451 SPECIFICATIONS AND VDOT MODIFICATIONS FOR SOIL
P o i e 5 5 — B ~ 5 T 705 CORRUGATED METAL STRUCTURE INTERACTION SYSTEMS.
Py g 8 322 5 7 26 | 52.7 |6. WHEN DESIGN HEIGHT OF COVER REQUIRES THE USE

9 68 17 22 26 17 OF THIS CATEGORY OF PIPE, BEDDING AND BACKFILL
10'-3" 6'-9" 31.8 335 15 17 22 17 25 17 25 | 55.5 MUST BE APPROVED BY THE ENGINEER.
1or-9" 6-10" | 318 36.8 14 16 21 16 24 16 24 | 584 |5 BOLTS ARE ¥4 DIAMETER, HIGH STRENGTH TO MEET
TSE 7'-0" 31.8 36.1 14 15 20 15 23 15 23 61.4 CURRENT AS.T.M. DESIGNATION M-164 AND GALVANZED
m-s" 7 318 35.3 13 15 19 15 25 15 25 | 64.4 ARE TQ BE LOCATED IN THE VALLEY AND CREST OF
1n-9" 7-2" 31.8 34.4 13 15 19 15 22 15 22 67.5 EQCE'TCORRUGATION IN DOUBLE ROWS SPACED 17"
. APART.
23 723" 31.8 38.4 12 14 18 14 21 14 21 | 705
— — 8. STRUCTURAL PLATE PIPE-ARCH DIMENSIONS ARE TO

127 75 318 37.5 12 14 18 14 21 14 21 | 73.7 INSIDE CREST AND ARE SUBJECT TO MANUFACTURING
1211 76" 31.8 36.5 12 13 17 13 20 13 20 | 77.0 TOLERANCES.
31 82" 318 42.0 1 13 17 13 20 13 20 | 830 |9. SPAN OF PIPE ARCHES IS MEASURED "B" INCHES ABOVE
131" 84" | 31.8 | 358 i 3 17 13 20 13 20 | 86.8 OV ER e Sk, DIACRAM BELOW FOR ILLUSTRATION
1311 85" 31.8 46.0 1 12 16 12 19 12 19 | 90.3
140" g-7" 318 39.4 " 12 16 2 18 2 18 | 94.2
3 95" 31.8 42.8 M 2 6 12 19 2 19 | 1015
123" 9-7" 31.8 42.0 10 2 15 12 18 12 18 | 105.7
148" 9-g" 31.8 44.0 2 1 2 17 12 18 | 109.9
YR 910" 3.8 43.2 M 13 1 16 1 17 | 14.2 )
52 100" 318 453 n 2 T 1% T 17 | 118.6 =
15-7" 10-2" 31.8 44.4 " T n 14 T 6 |1231
161" 10-4" 31.8 46.6 10 10 12 10 15 |127.6
164" 10-6" 318 45.7 10 2 10 14 |132.3
16-9" 10-8" 31.8 47.9 10 " 10 13 | 136.9
17'-0" 10-10" | 31.8 46.9 10 10 12 | 1418
173" ir-0v | 318 | 459 10 10 12 | SPAN
180" -4 31.8 47.2 9 10

\vDOT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECIFICATION

ROAD AND BRIDGE STANDARDS

STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCH |

SHEET 11 OF 18

REVISION DATE

107.15

07/16

HEIGHT OF COVER TABLE FOR HL-93 LIVE LOAD 232

VIRGINIA DEPARTMENT OF TRANSPORTATION 302

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

PC-1

ALUMINUM SPIRAL RIB PIPE ¥" WIDE x ¥," DEEP RIBS SPACED e 7',

MAXIMUM HEIGHT OF COVER IN FEET _?_A’l"}l(lz'\:l(L'{ll\éngE%"f?

DIAMETER AREA SHEET THICKNESS IN INCHES (GAUGE) \EV?'TTHRALNE%% PT'f.iﬁ
INCHES SQ. FT. 1FT. COVER

0.06 (16) 0.075 (14) 0.105 (12) 0.135 (10) INCHES (GUAGE)
12 0.8 75 103 166 0.064 (16)
15 1.2 59 82 133 188 0.075 (14)
18 1.8 49 68 10 156 0.075 (14)
21 2.4 42 58 94 134 0.105 (12)
24 3.1 36 50 82 17 0.105 (12)
27 4.0 32 44 73 103 0.105 (12)
30 4.9 28 40 65 93 0.105 (12)
36 7.1 23 33 54 77 0.105 (12)
42 9.6 19 27 46 65 0.105 (12)
48 12.6 16 23 39 57 0.105 (12)
54 16.0 13 20 35 50 0.105 (12)
60 19.6 1 17 31 45 0.105 (12)
66 23.8 9 15 27 40 0.105 (12)
72 28.3 7 13 25 36 0.105 (12)

NOTES:

COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS
AT END OF DESIGN LIFE.

TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION
TRAFFIC TO CROSS INSTALLATION. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL RAMP IS TO EXTEND A MINIMUM
OF 20 DIAMETERS ON EACH SIDE OF THE PIPE, OR TO THE INTERSECTION WITH A CUT.

STANDRD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2'0" OR !/, DIAMETER, WHICHEVER IS
GREATER. IN CASES IN WHICH THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' OR /4 DIAMETER,
WHICHEVER IS GREATER, WILL BE ALLOWED ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM
FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 18" AND 12" OR /4 DIAMETER,
WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 18".

SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

TABLE A
MINIMUM COVER HEIGHT
PIPE DIAMETER DURING CONSTRUCTION
(SEE NOTE 2)
12" TO 27" 18"
30" AND OVER EQUAL TO DIAMETER
S';EE'EF’;CEQTC'SN A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \VDDT
ALUM|NUM SP|RAL R|B P|PE ROAD AND BRIDGE STANDARDS
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PC-1
STEEL SPIRAL RIB PIPE ¥," WIDE x ¥" RIBS SPACED e 7'/,"

MAXIMUM HEIGHT OF COVER IN FEET MINIMUM SHEET

PIPE AREA THICKNESS FOR

DIAMETER ENTRANCE PIPES

SHEET THICKNESS IN INCHES (GAUGE) N RANE PES

INCHES SQ.FT. 0.064 (16) 0.079 (14) 0.109 (12) 0.138 (100 INéI-’:gS C(%XEEE)
18 1.8 101 142 0.064 (16)
21 2.4 86 121 203 0.064 (16)
24 3.1 75 106 177 0.064 (16)
27 4.0 67 94 157 0.064 (16)
30 4.9 60 84 141 0.064 (16)
36 7.1 49 70 17 0.064 (16)
42 9.6 42 59 100 0.064 (16)
48 12.6 36 51 87 127 0.064 (16)
54 16.0 45 77 13 0.079 (14)
60 19.6 40 69 101 0.079 (14)
66 23.8 62 92 0.109 (12)
72 28.3 57 84 0.109 (12)
78 33.2 52 77 0.109 (12)
84 38.6 71 0.138 (10)
90 4417 66 0.138 (10)

NOTES:

1. COVER HEIGHTS INDICATED IN TABLE ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND ASSUMING 257 METAL LOSS
AT END OF DESIGN LIFE.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TQ CROSS
INSTALLATION. THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL IS TO EXTEND A MINIMUM OF 15 DIAMETERS ON EACH SIDE OF THE
PIPE OR TO THE INTERSECTION WITH THE CUT.

3. MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER ENTRANCES, SHALL BE 2.0'OR '/, DIAMETER, WHICHEVER IS GREATER. IN CASES IN WHICH
THESE COVER HEIGHTS CANNOT BE ACHIEVED, AN ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0'OR '/4  DIAMETER, WHICHEVER IS GREATER, WILL BE ALLOWED
ONLY IF ALL POSSIBLE MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED HEIGHT OF COVER FOR PIPES UNDER ENTRANCES
IS 9" FOR PIPE DIAMETERS LESS THAN OR EQUAL TO 24" AND 12" OR !/4 DIAMETER, WHICHEVER IS GREATER, FOR PIPE DIAMETERS GREATER THAN 24". WHERE
POLYMER COATED PIPE WILL BE USED AND THE SURFACE OVER THE TOP OF THE PIPE WILL BE ASPHALT, CLASS | BACKFILL MATERIAL IS TO BE PLACED UP TO
A MINIMUM OF 6" ABOVE THE TOP OF THE PIPE.

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS. TABLE A

MINIMUM COVER HEIGHT
5. A MAXIMUM HEIGHT OF COVER TABLE FOR STEEL SPRIAL RIB WITH ¥," WIDE x 1" DEEP RIPS SPACED PIPE DIAMETER DURING  CONSTRUCTION
AT 11/," IS AVAILIBLE UPON REQUEST. (SEE_NOTE_2)
12" T0 30" 18"
36" AND ABOVE Y, DIAMETER
\vDOT A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE SPECIFICATION
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CAST IRON PIPE CULVERT DESIGNATION
MAXIMUM HEIGHT OF COVER
Dlﬁl\élEggR AREA IN FEET
INCH SQ. FT.
1-13 14-21 | 22-35
(2)
12 (2 0.8
15 (3) 1.2
LJ
18 (2) (4) 1.4 " a
Q w a
18 (1) 1.8 a a N
fa) o >
24 (1 31 4 > =
o z B
30 (D 4.9 Z w <
= T x
(%]
36 (1 7.1 <
42 (2) 9.6
48 (2) 12.6

(1) PIPE MAY BE SMOOTH CAST IRON, CORRUGATED CAST IRON, OR RIBBED CAST IRON.
(2) PIPE TO BE SMOOTH CAST IRON ONLY.
(3) PIPE TO BE CORRUGATED CAST IRON OR RIBBED CAST IRON.

(4) MAY BE SUBSTITUTED FOR 15" PIPE CULVERT AT NO INCREASE IN PRICE BID
FOR 15" PIPE, WHERE APPROVED BY THE ENGINEER.

NOTES:

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION WHICH
MATCH FORMER VDOT ALLOWABLE STRESS DESIGN TABLES. COVER HEIGHTS WERE
NOT RE-CALCULATED USING LRFD

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER PRIOR TO
ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION IS TO BE 24". THIS
COVER IS TO EXTEND THE FULL LENGTH OF THE PIPE CULVERT. THE APPROACH
FILL RAMP IS TO EXTEND A MINIMUM OF 10 (DIAMETER + 36') ON EACH SIDE OF
THE CULVERT,OR TO THE INTERSECTION WITH A CUT.

3  MINIMUM FINISHED HEIGHT OF COVER TO BE 24", EXCEPT PIPE UNDER ENTRANCES
AND MEDIAN CROSSOVERS WHERE A 9" MINIMUM WILL BE PERMITTED.

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

PC-1

SPECIFICATION
REFERENCE

232
302

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

CAST IRON PIPE
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POLYETHYLENE CORRUGATED PIPE (PE)

(SEE NOTE 5)

DIAMETER AREA MAXIMUM
HEIGHT OF COVER

INCHES SQ. FT. FEET
12 0.8 24
15 1.2 24
18 1.8 20
24 3.1 20
30 4.9 19
36 7.1 18
42 9.6 18
48 12.6 17
54 15.9 16
60 19.6 16

POLYVINYLCHLORIDE PROFILE WALL PIPE (PVC)

DIAMETER AREA MAXIMUM
HEIGHT OF COVER
INCHES SQ. FT. FEET

18 1.7 41

21 2.3 40
24 3.0 37
30 4.7 34
36 6.9 34

POLYPROPYLENE PIPE (PP)

NOTES:

1. COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION, USING AASHTO LRFD

BRIDGE DESIGN SPECIFICATIONS.

2. TO PROTECT PIPE DURING CONSTRUCTION, MINIMUM HEIGHT OF COVER TO BE IN ACCORDANCE
WITH TABLE A PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION.
THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL IS TO

EXTEND A MINIMUM OF 10(DIAMETER + Y5>
TO THE INTERSECTION WITH A CUT.

DIAMETER) ON EACH SIDE OF THE PIPE OR

3. STANDARD MINIMUM FINISHED HEIGHT OF COVER FOR ALL PIPES, EXCEPT THOSE UNDER
ENTRANCES, SHALL BE 2.0'OR !/ DIAMETER WHICHEVER IS GREATER. FOR 12" THROUGH
48" DIAMETER PIPE INSTALLATIONS WHERE THE COVER HEIGHTS CANNOT BE ACHIEVED, AN
ABSOLUTE MINIMUM FINISHED COVER HEIGHT OF 1.0' WILL BE ALLOWED ONLY IF ALL POSSIBLE
MEANS TO OBTAIN THE STANDARD VALUE HAVE BEEN EXHAUSTED. THE MINIMUM FINISHED
HEIGHT OF COVER FOR PIPES UNDER ENTRANCES IS 9" FOR PIPE DIAMETERS LESS THAN OR
EQUAL TO 24", AND 12" FOR PIPE DIAMETERS GREATER THAN 24". WHERE THE SURFACE OVER

THE TOP OF THE PIPE WILL BE ASPHALT, A MINMUM OF 6" OF CLASS IBACKFILL

MATERIAL

IS TO BE PLACED BETWEEN THE TOP OF THE PIPE AND THE BOTTOM OF THE ASPHALT.

4. SEE STANDARD PB-1FOR PIPE BEDDING AND BACKFILL REQUIREMENTS.

5. HEIGHT OF COVER VALUES FOR 12" THROUGH 36" DIAMETER APPLY TO TYPE C OR S.

HEIGHT OF COVER VALUES FOR 42" THROUGH 60" APPLY TO TYPE S ONLY.

6. HEIGHT OF COVER VALUES FOR 12" THROUGH 30" DIAMETER APPLY TO TYPE S.
HEIGHT OF COVER VALUES FOR 36" THROUGH 60" APPLY TO TYPE D.

7. LARGE CULVERTS SHALL BE DESIGNED BY AN ENGINEER, REGISTERED IN THE
COMMONWEALTH OF VIRGINIA, AND SHALL BE DESIGNED IN ACCORDANCE
WITH THE REQUIREMENTS OF VOLUME V,PART 2 OF THE MANUAL OF THE
STRUCTURE AND BRIDGE DIVISION. A LARGE CULVERT IS ANY CULVERT
THAT WILL BECOME PART OF THE STRUCTURE AND BRIDGE INVENTORY. THE
GEOMETRIC DEFINITION OF THESE STRUCTURES IS PROVIDED IN THE
CURRENT VERSION OF VDOT'S IIM-S&B-27.

107.19

11715

VIRGINIA DEPARTMENT OF TRANSPORTATION

SEE RO O pt Al:/IINIMUM COVER HEIGHT
DIAMETER AREA MAXIMUM DURING CONSTRUCTION
INCHES SQ. FT. HECHT gE COVER e DT (SEE NOTE 2)
> 08 >5 12 T0 30" 18"
5 . > 36" AND ABOVE Y, DIAMETER
18 18 21
24 31 20
30 49 19
36 7. 8
42 9.6 8
48 12.6 17
60 19.6 17
\WVDOT A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE SPECIICATION
ROAD AND BRIDGE STANDARDS PLASTIC PIPE
swrmorwe ] mvsoiont | HEIGHT OF COVER TABLES FOR HL-93 LIVE LOAD | 2

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

NOTES:

TABLE A - ALLOWABLE TYPE OF PIPE CULVERT

FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MAINTAINED BY VDOT

PC-1

FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED

- OWER FUNCTIONAL CLASS - LFC
75 - YEAR DESIGN LIFE 50 - YEAR DESIGN LIFE ENTRANCE
RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL, RURAL LOCAL ROADS, PIPE
RURAL MINOR ARTERIAL, URBAN MINOR ARTERIAL, URBAN LOCAL STREETS
RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS, SUBDIVISION STREETS WITH AN
SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000 ADT LESS THAN OR EQUAL TO 4000
ALLOWABLE PIPE STATEWIDE STATEWIDE
CULVERTS LOCATION SHOWN LOCATION_ SHOWN | o1aTEWIDE
EXCEPT LOCATIONS IN TABLE B EXCEPT LOCATIONS IN TABLE B
NOTES 1& 2 SHOWN IN TABLE B SHOWN IN TABLE B
CONCRETE 4 4 4 4
ALUMINUM COATED TYPE 2
CORRUGATED STEEL % %
NOTE 3
POLYMER COATED (10/10)
CORRUGATED STEEL % % % %
NOTE 3

UNCQATED GALVANIZED
CORRUGATED STEEL

NOTES 3 & 4

GALVANIZED STEEL
STRUCTURAL PLATE V4

NOTE 3

GALVANIZED STEEL
STRUCTURAL PLATE

WITH THICKENED INVERT v v v
NOTE 3,5

CORRUGATED ALUMINUM

ALLOY v v % v
NOTE 3

CORRUGATED ALUMINUM
ALLOY STRUCTUAL PLATE

NOTE 3

N
N
N
N

POLYVINYLCHLORIDE (PVC)
PROFILE WALL PIPE
(SMOOTH INTERIOR)

POLYETHYLENE (PE)
CORRUGATED
TYPE C

POLYETHYLENE (PE)
CORRUGATED
TYPE S

v v
4 4
v v

NN N

NN NN

POLYPROPYLENE (PP)
TYPE D OR S

v v v

1. ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.

ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.

SEE HEIGHT OF COVER TABLES FOR MINMUM AND MAXIMUM COVER LIMITATIONS FOR EACH TYPE OF PIPE.

USE ONLY UNDER ENTRANCES WHERE THE PIPE SIZE IS LESS THAN OR EQUAL TO 30" DIAMETER (OR EQUIVALENT) AND THE
HEIGHT OF COVER IS LESS THAN OR EQUAL TO 15'AND AS AN OQUTLET PIPE FOR STANDARD DI-13 SHOULDER SLOT INLETS.

2
3. SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND VELOCITY LIMITATIONS FOR METAL PIPES. SEE TABLE D FOR REQUIRED GAUGE OF METAL PIPE.
4
5

BOTTOM AND CORNER PLATES SHALL BE 2 GAUGE STEPS THICKER

SPECIFICATION
REFERENCE

232
302

A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE

ALLOWABLE PIPE CRITERIA FOR
CULVERT AND STORM SEWERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 16 OF 18

1715 107.20
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PC-1
TABLE A1 - ALLOWABLE TYPE OF STORM SEWER PIPE TABLE C
FOR ROADWAYS THAT ARE CONSTRUCTED, FUNDED OR WILL ULTIMATELY BE MANTAINED BY VDOT
FUNCTIONAL CLASSIFICATION OF ROADS SYSTEM UNDER WHICH PIPE IS TO BE INSTALLED ALLOWABLE | ALLOWABLE
ALLOWABLE | zegisTiviTy VELOCITY
HIGHER FUNCTIONAL CLASS - HFC LOWER FUNCTIONAL CLASS - LFC PIPE TYPE pH RANGE A ANGE R
75 - YEAR DESIGN LIFE 50 - YEAR DESIGN LIFE (SEE NOTE 6) | (Onms-cm) |(SEE NOTE 4)
RURAL PRINCIPAL ARTERIAL, URBAN PRINCIPAL ARTERIAL, RURAL LOCAL ROADS, ms-cm
RURAL MINOR ARTERIAL. URBAN MINOR ARTERIAL, URBAN LOCAL STREETS, MN._| MAX. | MIN. | MAX. MAXIMUM
RURAL COLLECTOR ROADS, URBAN COLLECTOR STREETS, SUBDIVISION STREETS WITH AN UNCOATED GALVANIZED
SUBDIVISION STREETS WITH AN ADT GREATER THAN 4000 ||ADT LESS THAN OR EQUAL TO 4000 6.0 | 10.0 | 2000 | 10000 5
CORRUGATED STEEL
ALLOWABLE PIPE STATEWIDE
CULVERTS LOCATION SHOWN| [GALVANIZED STEEL 6.0 9.0 | 2000 | 10000 5
STATEWIDE EXCEPT LOCATIONS | IN TABLE B STRUCTURAL PLATE : :
NOTES 1& 2 SHOWN IN TABLE B CALVANZED STEEL
CONCRETE v v v STRUCTURAL PLATE WITH | 6.0 | 9.0 | 2000 | 10000 15
e THICKENED INVERT
LUMINUM Y
ALUMINUM COATED TYPE 2 _
STEEL SPIRAL RIB Y AR e ATED 50 | 9.0 | 1500 5
NOTE 3 élﬁ%hﬂNUgBCOATED TYPE 2 54 9.0 1500 _ 5
| | : :
POLYMER COATED (10/10) CORRSGATED PREEYIN
RRUGAT T PIRAL RI _
CORRUGATED STEEL SPIRAL RIB v v CORRY 40 | 9.0 | 1500 5
NOTE 3 CORRUGATED ALUMINUM _
POLYMER COATED (10/10) ALLOY STRUCTURAL PLaTE| +© | 90 | 1500 >
fg@ggﬁﬂﬁ%gg@- DOUBLE WALL v v v ALUMINUM SPIRAL RIB 40 | 9.0 | 1500 - 5
NOTE 3 POLYMER COATED (10/10) 4.0 9.0 750 _ 10
ALUMINUM SPIRAL RIB CORRUGATED STEEL
POLYMER COATED
NOTE 3 v v CORRUGATED STEEL 40 | 9.0 | 750 - 10
POLYVINYLCHLORIDE (PVC) SPIRAL RIB
PROFILE WALL PIPE v v 4 POLYMER COATED
(SMOQTH INTERIOR) CORRUGATED STEEL 40 | 9.0 | 750 - 10
POLYETHYLENE (PE) CORRUGATED v v v DOUBLE WALL
TYPE S NOTES:
POLYPROPYLENE (PP) v/ v v °
TYPE D OR S
1. ALLOWABLE TYPES OF PIPES FOR A SPECIFIC AREA ARE TO
CONFORM TO THE CRITERIA SHOWN IN TABLES A, A1, B, AND C.
ANY DEVIATION MUST BE APPROVED BY THE STATE LOCATION
AND DESIGN ENGINEER AND THE DISTRICT MATERIALS ENGINEER.
2. SEE HEIGHT OF COVER TABLES FOR MINIMUM AND MAXIMUM
TABLE B COVER LIMITATIONS FOR EACH TYPE OF PIPE.
3. SEE TABLE C FOR MINIMUM AND MAXIMUM pH, RESISTIVITY, AND
EXCEPTIONS TO STATEWIDE APPLICATIONS VELOCITY LIMITATIONS FOR METAL PIPES. SEE TABLE D FOR REQUIRED
COUNTIES (INCLUDING TOWNS) CITES GAUGE OF METAL PIPE.
4. ALLOWABLE WATER VELOCITY IN PIPE WHERE ABRASIVE BEDLOAD
ARLINGTON - EAST OF AND SURRY - EAST OF AND SUFFOLK - EAST OF AND IS PRESENT OR ANTICIPATED. MAXIMUM VELOCITY BASED ON 10
INCLUDING RTES. 95 & 395 INCLUDING RTE. 10 INCLUDING RTE. 32 YEAR DESIGN DISCHARGE (Q).
FARFAX - EAST OF AND ISLE OF WIGHT - EAST OF AND
INCLUDING RTES. 95 & 395 INCLUDING RTE. 10 CHESAPEAKE — WILLIAMSBURG | 5 = i yALUES APPLY TO BOTH THE IN-SITU SOIL AND WATER.
PRINGE WILLIAY - EAST OF AND VIRGINIA BEACH POQUOSON THE LESSER OF THE TWO VALUES SHALL APPLY.
INCLUDING RTES. 95 & 395 HAMPTON PORTSMOUTH | 6. ph OF SOIL - AASHTO T289.
WESTMORELAND JAMES CITY ESSEX NORTHAMPTON | NEWPORT NEWS QESC,’gT,WLER(M[N,QSUm 33933,5 T"EATAF%?HOA 7288
LANCASTER ACCOMACK MIDDLESEX ~ STAFFORD NORFOLK 7. LARGE CULVERTS SHALL BE DESIGNED BY AN ENGINEER, REGISTERED IN
L T L L
ITH TH UIREM VOLUME V, H
GLOUCESTER NORTHUMBERLAND ~ RICHMOND FREDERICKSBURG MANUAL OF THE STRUCTURE AND BRIDGE DIVISION. A LARGE CULVERT
IS ANY CULVERT THAT WILL BECOME PART OF THE STRUCTURE AND
BRIDGE INVENTORY. THE GEOMETRIC DEFINITION OF THESE STRUCTURES
IS PROVIDED IN THE CURRENT VERSION OF VDOT'S IIM-S&B-27.
\vDaT A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE SPECIFICATION

ROAD AND BRIDGE STANDARDS

ALLOWABLE PIPE CRITERIA FOR

SHEET 17 OF 18 REVISION DATE

107.21 /15

CULVERT AND STORM SEWERS 232

VIRGINIA DEPARTMENT OF TRANSPORTATION 302
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TABLE D - REQUIRED METAL GAUGE THICKNESS (AFTER ABRASION CONSIDERATIONS) PC-1
TABLE D FOR GALVANIZED STEEL 50-YEAR DESIGN LIFE NOTES:
MINIMUM_IN_“SITU_SOIL_RESISTIVITY 1. LEVEL 3 ABRASION IS MAXIMUM FOR POLYMER COATED STEEL PIPE
pH x | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | »9000 AND GALVANIZED STEEL PLATE WITH THICKENED INVERT.
6 10 12 12 12 12 12 14 14 2. LEVEL 2 ABRASION IS MAXIMUM FOR REST OF METAL PIPES.
6.5 12 12 12 14 14 L 14 16 3. PIPES THAT MEET THE CRITERIA OF TABLES A, B, AND C MAY
6.8 12 14 14 14 16 16 16 16 NOT MEET THE CONSIDERATION OF PARTICLE SIZE OF THE
7 14 14 16 16 16 16 16 16 BEDLOAD AS DESCRIBED IN THE FHWA ABRASION REQUIREMENTS.
7 14 16 16 16 16 16 16 16 4. BASED ON pH AND RESISTIVITY REQUIREMENTS THE GAUGE OF PIPE
27.2 16 16 16 6 16 16 16 16 MAY NEED TO BE INCREASED AS NOTED IN THESE TABLES
TABLE D FOR GALVANIZED STEEL 75-YEAR DESIGN LIFE TO ATTAN THE REQUIRED DESIGN LIFE.
MINIMUM IN -SITU SOIL RESISTIVITY
oH X 2000 3000 |4000-5000l6000-8000] >9000 X MINIMUM AND MAXIMUM ph FOR EACH PIPE TYPE IS LISTED IN TABLE C
6 8 8 10 10 12
6.5 8 10 10 12 12
6.8 10 10 12 12 12
7 10 12 12 12 12 ABRASION LEVEL DEFINITIONS (FHWA)
71 12 12 12 12 12 LEVEL 1- NONABRASIVE CONDITIONS, AREAS OF
>7.2 12 12 12 12 12 NO BEDLOAD AND VERY LOW VELOCITIES. THIS
o ron o conTTD TR . R IS THE CONDITION ASSUMED FROM THE SOIL
ABL ALUMINUM A Y , ALUMINUM ALLOY, A
POLYMER -COATED STEEL 50-YEAR DESIGN LIFE S'EDEE OF2 DRA'SAGE BPR'PESSE CONDITIONS. AREAS
LEVEL 2 - LOW ABRASIV ITI , AREA!
MINIMUM_IN_-SITU SOIL RESISTIVITY OF MINOR BEDLOADS AND VELOCITIES OF
H x| 1500 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 |>20000 5 ft/s OR LESS.
p
4 10 10 12 12 12 12 14 14 14 14 16 LEVEL 3 - MODERATE ABRASIVE CONDITIONS,
5 12 12 12 14 14 14 14 16 18 16 16 AREAS OF MODERATE BEDLOADS OF SAND
55 12 12 14 14 14 16 16 16 16 16 16 AND GRAVEL AND VELOCITIES BETWEEN
6 12 12 14 14 14 16 6 16 16 16 6 5 ft/s AND 15 ft/s.
6.8 1 14 16 16 16 16 1 16 18 16 1 GRAVEL, AND ROCK AND VELOCITIES
>7 16 16 16 16 16 16 16 16 16 16 16 EXCEEDING 15 ft/s.
TABLE D FOR ALUMINUM COATED TYPE 2, ALUMINUM ALLOY, AND POLYMER -COATED STEEL 75-YEAR DESIGN LIFE
MINIMUM IN -SITU SOIL RESISTIVITY
pH x| 1500 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 | 20000 | 30000 | 40000 | 50000 | >50000
4 N/A N/A 8 10 10 10 10 12 12 12 12 12 14 14 14
5 8 8 10 10 12 12 12 12 12 12 12 14 14 14 14
5.5 8 10 12 12 12 12 12 12 12 12 14 14 14 16 16
6 10 10 12 12 12 12 12 12 12 12 14 14 16 16 16
6.5 12 12 12 12 12 12 12 14 14 14 16 16 16 16 16
6.8 12 12 12 12 14 14 14 14 14 14 16 16 16 16 16
7 12 12 14 14 14 14 14 16 16 16 16 16 16 16 16
7.1 12 12 14 14 16 16 16 16 16 16 16 16 16 16 16
7.2 14 14 14 16 16 16 16 16 16 16 16 16 16 16 16
7.3 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
> 7.3 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED STANDARD DRAWING IS ON FILE IN THE CENTRAL OFFICE \WDOT
REFERENCE
ALLOWABLE P|PE CR|TER|A FOR ROAD AND BRIDGE STANDARDS
232 CULVERT AND STORM SEWERS REVISION DATE | SHEET 18 OF 18
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 1/15 107 22
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PP-1
8"X8" OPENING FOR
BACKFILL |HSNTALLAT|0N EXISTING 8"X8" OPENING FOR
AT BOTH ENDS OF BOX BACKFILL INSTALLATION
BOX CULVERT CULVERT 7 AT BOTH ENDS OF PIPE
EXISTING PIPE
RELE foW,
BACKFILL A\~ ~]| BE EMPLOYED
L ' 12" Min.
DOUBLE ROW BRICKS
N\—EXISTING v
12" MIN. INVERT SECTION C-C
SECTION A-A ELEVATION
VARIABLE UP TO 66"¢ PIPE
12" Min. 12" MIN. EXISTING PIPE
™B < MORTAR
— s EXISTING
N o /~ CONGRETE & (36" - 108" PIPES)
—< BRICK < - . ¥ 3 X 3, W2.5 X W2.5
BRIk RY . (30" & SMALLER PIPES)
Nunm L] N’ A- 2" FOR 30" & SMALLER PIPES
ED IS TEE D ‘ : B S SARD 7 3" FOR 36" - 108" PIPES
—p BACKFILL £Z_SUGGESTED 8" X 8" OPENING %- 4" FOR 30 SMALLER PIPES
XISTING PIPE TO FACLITATE, INSTALLATION 6" FOR 36" - 108" PIPES
SECTION OF BRICK MASONRY ®
PIPE PLUG SECTION OF CONCRETE PIPE PLUG glf:EPlgEUggR ALL TYPES OF SECTION OF PRECAST PIPE PLUG (Male End)
(70"BE FURNISHED WHERE APPLICABLE
SECTION B-B '
QUANTITIES
: CU.YDS CU.YDS
NOTES PIPE 1BACKFILL PER| PER EACH
BACKFILL IS TO BE EITHER FLOWABLE BACKFILL OR FINE AGGREGATE SIZE | INEAR FOOT | CONC. PLUG
AS PER THE SPECIFICATIONS AND IS TO BE PAD AS CUBIC YARDS
OF FLOWABLE BACKFILL. ol 0.029 013
FOR PLACEMENT OF STRUCTURES, SEE ROADWAY PLAN SHEETS. % 0 g g ::fg
CONCRETE BRICK MAY BE USED IN LIEU OF CLAY BRICK.JUMBO BRICK § .'.' :'}1362 5
WILL BE PERMITTED. 35 0. :
k - 246
2" 0. .3
® PRECAST NOTES : 48" 0. 449
CONCRETE TO BE 4000 P. S. I. MIN. COMPRESSIVE STRENGTH. -g:: 0. .3113
CONCRETE AND REINFORCING STEEL SHALL BE IN ACCORDANCE WITH AASHTO 6" : “R5T
. 72" X 03
DETAL SHOWN FOR PRECAST PLUG IS REPRESENTATIVE ONLY, OTHER MANUFACTURER'S 78" - 213
DESIGN WILL BE ACCEPTABLE UPON APPROVAL BY THE ENGINEER. 3-- : . g=
[ o6" : “816
02" 2.102 .086
108" 2.356 2.3
WDOT SPECIFICATION

ROAD AND BRIDGE STANDARDS DETAILS FOR BACKFILLING ABANDONED CULVERTS REFERENCE

SHEET 1 OF 1 REVISION DATE
VIRGINIA DEPARTMENT OF TRANSPORTATION

107.23
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uD-1

/—F‘AVED SHOULDER -6 < Jas — —
PAVEMENT
#57 AGGREGATE, #8

b AGGREGATE OR CRUSHED
GLASS MEETING #8
GRADATION REQUIREMENTS.

2o "o 5 mtatatatani 3 < )
#57 AGGREGATE, #8 AGGREGATE R \/\\, ¥

OR CRUSHED GLASS MEETING *g%gﬂz EMISATSELTBU(\;LR /?DRE + N
#8 GRADATION REQUIREMENTS. — -
VARIABLE er|1'—6" 6" PIPE MATERIAL

(EDGE OF PAVED SHOULDER) ! J 1-6" 6" PIPE

SELECT MATERIAL OR
STABILIZED SUBGRADE
MATERIAL IF SPECIFIED

.S .0 0o o o o

PAVED SHOULDER SECTION CURB AND GUTTER SECTION
. up - 1
2'-0 >
TRENCH WITH AGGREGATE
gIT’ET(I)S EF‘LEBR?-'V(%'RATED ﬁ_ 45° ELBOW
S -
UBBASE MATERIAL g 4 CONNECTION
PP 2 A )
SUBGRADE N 3
| S 15, ELo0
#57 AGGREGATE, #8 AGGREGATE %, 7 / PAY LMITS FOR
OR CRUSHED GLASS MEETING C
#8 GRADATION REQUIREMENTS. BECIN WITH 45 T
6" PIPE -6
% SELECT MATERIAL OR

STABILIZED SUBGRADE
MATERIAL IF SPECIFIED

WITHOUT PAVED SHOULDER

EW-12
(TYPICAL)

PLAN VIEW OF OUTLET PIPE AT FILL

NOTES:

WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE STRUCTURE (DROP INLET, MANHOLE, ECT.),
NON-PERFORATED OUTLET PIPES ARE NOT REQUIRED.

-

LONGITUDINAL PERFORATED PIPE

TYPE OF PIPE CRUSHING STRENGTH 2. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINMUM OF 1-0" ABOVE INVERT ELEVATION OF
Xw.T. |6" NOMINAL DIAMETER RECEIVING DRAINAGE DITCH OR STRUCTURE.
SMOOTH WALL PVC 153 3. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO BE OF THE SAME CRUSHING
CORRUGATED PE AASHTO M-252 STRENGTH AS THE OUTLET PIPE.
4. OUTLET PIPE ARE TO BE INSTALLED ON 2% MIN. (3 % DESIRABLE) GRADE.
5. THE NORMAL DEPTH OF UNDERDRAIN IS TO BE 4'-0" BELOW THE NEAR EDGE OF PAVEMENT AS SHOWN. THE
NON-PERFORATED OUTLET PIPE LONGITUDINAL GRADE OF THE UNDERDRAIN SHALL FOLLOW THAT OF THE ROADWAY WITH A MINIMUM GRADE OF 0.2 %
TYPE OF PIPE CRUSHING STRENGTH 6. WHERE THE BOTTOM OF SELECT MATERIAL IS GREATER THAN 4'-0" BELOW THE PAVEMENT, THE BOTTOM OF THE
% - UNDERDRAIN IS TO BE COINCIDENT WITH THE BOTTOM OF SELECT MATERIAL AND THE TRENCH DEPTH AND BACKFILL
W.T. |6" NOMINAL DIAMETER QUANITITY INCREASED ACCORDINGLY.
SMOOTH WALL PVC 153 7. WHEN USED WITH STABILIZED OPEN-GRADED DRAINAGE LAYER, THE BOTTOM OF THE CURB AND GUTTER SHALL
SMOOTH WALL PE 70_PS| X % % BE CONSTRUCTED PARALLEL TO THE SLOPE OF SUBBASE COURSES OUT TO THE DEPTH OF THE PAVEMENT.
8. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE STRUCTURE.
¥ WALL THICKNESS (MIN) - INCHES 9. WDENOTES WATER TABLE.
%% TESTED ACCORDING TO ASTM D-2412 10. OUTLET PIPE CONFIGURATION TO PROVIDE FOR PASSAGE OF INSPECTION CAMERA WITH 2!%," I. D. HEAD.
AT 5% DEFLECTION.
SPECIFICATION WDCIT
REFERENCE
STANDARD GROUNDWATER UNDERDRAIN ROAD AND ERIDGE STANDARDS
240
501 VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE SHEET 1 OF 1
701 108.01
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ubD-2

w
(RASED PORTION OF MEDIAN)

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1-0" AT SEAMS)7

WIDTH = W _- 1'-0" /
l‘ 4~ VARIABLE SLOPE y4 )
- s A 7 XX S AN VAR
z A BAY B Z’ .
| NN ON MIN. 4 X SLOPE OR SAME
N, NN, N H
. S AS SUPERELEVATION SLOPE
NN ? WHEN 4% IS EXCEEDED
YRR N
- #57 AGGREGATE, #8 AGGREGATE
OUTLET PIPE N> N OR CRUSHED GLASS MEETING
#8 GRADATION REQUIREMENT.

1-0"

LONGITUDINAL PIPE TO BE PLACED ON

6" PIPE LOW SIDE OF SUPERELEVATED MEDIAN

WITHOUT SUBBASE MATERIAL

w
(RAISED PORTION OF MEDIAN)

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1-0" AT SEAMS)7

Z

WIDTH = W - 1'-0" /
VARIABLE

/i)

SUBBASE SUBBASE
MATERIAL §/\ N = ~ ~ N, X MATERIAL

s / 7/ 7
< NN NN B
;\ ;\ < /MIN 4 % SLOPE OR SAME
R = AS SUPERELEVATION SLOPE
NN o WHEN 4% IS EXCEEDED
NN NN &
N I
S N N
3 / OUTLET PIPE |77 #8 GRADATION REQUIREMENT.
6" PIPE

Ui B LONGITUDINAL PIPE TO BE PLACED ON
LOW SIDE OF SUPERELEVATED MEDIAN

ELEVATION OF BOTTOM OF
AGGREGATE MATERIAL TO

LONGITUDINAL PERFORATED PIPE

TYPE OF PIPE

CRUSHING STRENGTH

X W.T. |6" NOMINAL DIAMETER

SMOOTH WALL PVC

0.153

CORRUGATED PE

AASHTO M-252

NON-PERFORATED OUTLET PIPE

TYPE OF PIPE

CRUSHING STRENGTH

XW.T. |6" NOMINAL DIAMETER

SMOOTH WALL PVC

0.153

SMOOTH WALL PE

70 PSI %X X%

> WALL THICKNESS (MIN) - INCHES
XXX TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

NOTES:

. WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE

STRUCTURE (DROP_INLET, MANHOLE, ECT.), NON-PERFORATED OUTLET

PIPES ARE NOT REQUIRED.

. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM

OF 1-0" ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR

STRUCTURE.

. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET

PIPE ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

. OUTLET PIPE ARE TO BE INSTALLED ON 2% MIN. (3 % DESIRABLE) GRADE AND

LOCATED AT A MAXIMUM OF 500' APART

STRUCTURE.

. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE

. WHEN UNDERDRAIN MUST TRAVERSE UNDER CROSSOVER LOCATIONS,

NON-PERFORATED OUTLET PIPE ONLY IS TO BE USED UNDER CROSSOVER

PAVEMENT.

u - 2

TRENCH WITH AGGREGATE

UP TO ELBOW,

PIPE IS PERFORATED ——= /~45° ELBOW |

S

CONNECTION

CAP—J'L_

PAY LIMITS FOR
OUTLET PIPE TO
BEGIN WITH 45°
ELBOW

45° ELBOW
CONNECTION

CONFORM TO BOTTOM OF %

SUBBASE ELEVATION. S

(TYPICAL)

WITH SUBBASE MATERIAL L
OUTLET PIPE -
VDOT SPECIFICATION

ouvbaT STANDARD UNDERDRAIN FOR USE
SEET T or 1 | ReviSoN DA WITH RAISED GRASS MEDIAN STRIPS 240

108.02 VIRGINIA DEPARTMENT OF TRANSPORTATION 701
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NOTES:

w+ 2

w | *

SLOPE 2 % — = ‘

#57 AGGREGATE, #8
AGGREGATE OR CRUSHED
GLASS MEETING #8

GRADATION REQUIREMENT.

> THIS PORTION TO BE DELETED WHEN SIDEWALK IS ADJACENT TO CURB
OR CURB AND GUTTER WITH NO BUFFER STRIP.

OUTLET PIPE g STRUCTURE.

6" PIPE

GEOTEXTILE DRAINAGE FABRIC
(LAP 6" UNDER SIDEWALK EDGE) 7.

ub-3

1. WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE STRUCTURE
(DROP INLET, MANHOLE, ECT.), NON-PERFORATED OUTLET PIPES ARE NOT REQUIRED.

2. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0"
ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

3. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE
TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

4. OUTLET PIPE ARE TO BE INSTALLED ON 2% MIN. (3 X DESIRABLE) GRADE.

5. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE

6. SIDEWALK UNDERDRAIN IS TO BE USED WHEN THE SIDEWALK LONGITUDINAL
GRADIENT IS 3% OR MORE AND WHEN THE UNDERLYING SOIL HAS 34 % OR MORE
PASSING THE NO. 200 SIEVE, AND HAS A PIOF 13 OR LESS, AND THE AREA HAS
A HISTORY OF SIDEWALK UNDERMINING.

SIDEWALK UNDERDRAINS SHOULD BE TIED INTO THE STORM SEWER SYSTEM AT

POINTS APPROXIMATLEY A CITY BLOCK APART. UNDERDRAIN RUNS MUST NOT

EXCEED 1,000 FEET IN LENGTH WITHOUT DISCHARGING INTO THE STORM DRAN
SYSTEM OR INTO AN OPEN DRANN.

8. WITHIN. THE LIMITS OF A COMMERCIAL ENTRANCE, NON-PERFORATED PIPE SHALL BE
UTILIZED IN LIEU OF PERFORATED PIPE.

LONGITUDINAL PERFORATED PIPE

up -3

TRENCH WITH AGGREGATE__

UP TO ELBOW

S

TYPE OF PIPE

CRUSHING STRENGTH

PIPE IS PERFORATED ——>

45° ELBOW
CONNECTION

CAP

X W.T.|6" NOMINAL DIAMETER

SMOOTH WALL PVC

0.153

CORRUGATED PE

AASHTO M-252

NON-PERFORATED PIPE FOR USE UNDER

PAY LIMITS FOR OUTLET PIPE
TO BEGIN WITH 45° ELBOW

iim T;'L

45° ELBOW
CONNECTION

DRAINAGE STRUCTURE

/\,

COMMERCIAL ENTRANCES AND FOR OUTLETS OUTLET PIPE
—TRENCH WITH
CRUSHING STRENGTH ) AGGREGATE
TYPE OF PIPE e B { _—
> W.T.|6" NOMINAL DIAMETER UNDERDRAIN COMMERCIAL SIDEWALK OR
SMOOTH WALL PVC 0.153 PIPE ENTRANCE UNPAVED SPACE
SMOOTH WALL PE 70 PSI % % X% =
TRENCH WITH N pERFORATED
AGGREGATE —— UNDERDRAIN PIPE
% ST'D. CURB i ST'D. CURB 1
 WALL THICKNESS (MIN) - INCHES |-& GUTTER & GUTTER
33X TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION. MAINLINE ROADWAY
UNDERDRAIN BETWEEN THE LIMITS OF
l<— COMMERCIAL ENTRANCE CURB RETURNS —=
WILL BE NON-PERFORATED PIPE.
SPECIFICATION DOT
REFERENCE W
STANDARD SIDEWALK UNDERDRAIN ROAD AND BRIDGE_STANDARDS
VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE SHEET 1 OF 1
108.03
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cD-1
cuT GRADE PAVEMENT
— \%
= £ ~—SUBBASE
g, SUBGRADE
v FLL )
CROSSDRAIN CD-1 AT LOWER END OF CUTS
CENTER LINE SECTION
(WITH TYPE 1SELECT MATERIAL)
TRENCH PLACEMENT
< PAVEMENT SURFACE & BASE
ego zoZoZo 2020 ZOZO z zov-<—- SUBBASE
D007 626287078209 67 82507 | = SELECT MATERIAL TYPE I ORI
O?OC')O“O“O'O QO 0O« O =00 O
) sesas #57 AGGREGATE, #8 AGGREGATE OR CRUSHED
Sl GLASS MEETING #8 GRADATION REQUIREMENTS.

GEOTEXTILE DRAINAGE FABRIC

OR
—~ PAVEMENT SURFACE & BASE
s o556 5 5 3 3 T |~ SUBBASE OR CEMENT STABILIZED SUBBASE
- O o o o o o o o O
T oo s oo oo SELECT MATERIAL TYPE I OR SUBGRADE
_C-’I 52698 0N ::::‘ 0525952895 (CEMENT OR LIME STABILIZED)

#57 AGGREGATE, #8 AGGREGATE OR CRUSHED
GLASS MEETING #8 GRADATION REQUIREMENTS.

GEOTEXTILE
DRAINAGE .
FABRIC I'-0

\ EW-12

TOP OF CUT  pAY LIMITS FOR

OUTLET PIPE TO

BEGIN WITH 45°
DITCH LINE ELBOW /
SHOULDER LINE O L
EDGE_OF PAVEMENT X /

EDGE OF PAVEMENT ‘\

TRAVEL LANES o
—-—@—-—% f—-gz‘i/—-—@—-l_
)450

SHOULDER LINE \
DITCH LINE
oy o & - TOE OF FILL
&00/ EW-12
(TYPICAL)
S &
2
PLAN VIEW

(PLACEMENT OF CD-1CROSSDRAIN)

GENERAL NOTES

1. UNLESS SPECIFICALLY INDICATED, CROSSDRAIN WILL NOT BE
LOCATED AT THIS POINT WHEN BOTH SUBBASE AND SUBGRADE ARE STABILIZED.

2. TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO
INSURE COMPACTNESS.

(TYPICAL)

PAY LIMITS FOR
OQUTLET PIPE TO
BEGIN WITH 45°
ELBOW

OUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND

SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2 % MIN. (3 %
DESIRABLE) GRADE.

NON-PERFORATED OUTLET PIPE 3.
CRUSHING STRENGTH 4.
TYPE OF PIPE
Xw.7.] 4" NOM. DIAMETER [ %W.T.[6" NOM. DIAMETER
SMOOTH WALL PVC| .103 0.153 5
SMOOTH WALL PE 70 PSI XXX 70 PSI X% %

ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE
OUTLETS FOR CROSSDRAINS, THEY ARE TO BE LOCATED SO AS TO DRAIN INTO DROP
INLETS OR MANHOLES.

. ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA
WITH OUTLET PIPE ON LOW SIDE ONLY.

6. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0" ABOVE
INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

X WALL THICKNESS (MIN) - INCHES
KX X TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

7. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO
BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

8. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE

STRUCTURE.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

108.04 07716

STANDARD CROSSDRAIN
(AT LOWER END OF CUTS)

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

232
501
701

2016 ROAD & BRIDGE STANDARDS
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NGA~<——— COMBINATION UNDERDRAIN Y, ¥

CROSSDRAIN CD-2 ON FILLS
CENTER LINE SECTION

(WITH TYPE 1 SELECT MATERIAL)

TRENCH PLACEMENT

—<— PAVEMENT SURFACE & BASE
zo SOZOZO ZOZO Zozo z Z%;— SUBBASE
500 00 0 :-0-:0 -0 -0-0-0 O©
E0505 0805050595958 940 a0, | =——SELECT MATERIAL TYPE TORII
of \:iz:z
= s s s s #57 AGGREGATE, #8 AGGREGATE OR CRUSHED
GEOTEXTILE GLASS MEETING #8 GRADATION REQUIREMENTS.
DRAINAGE
FABRIC

OR

——— PAVEMENT SURFACE & BASE

#8 AGGREGATE OR CRUSHED

-0 GLASS MEETING #8 GRADATION REQUIREMENTS.

GEOTEXTILE
DRAINAGE
FABRIC

APPROACH SLAB

AGGREGATE BASE MATERIAL TYPE I

SIZE NO. 218 (6" MIN. DEPTH) 4
5.
PLACEMENT OF CD-2 CROSSDRAIN AT 5

BRIDGE APPROACH SLABS

PAVEMENT

PAVEMENT 2.

CD-2

LIMITS OF PAY FOR
OUTLET PIPE

TOE OF FILL

SHOULDER LINE

EDGE OF PAVEMENT

EDGE OF PAVEMENT
A SHOULDER LINE

TOE OF FILL

LIMITS OF PAY FOR
OUTLET PIPE

PLAN VIEW SHOWING PLACEMENT OF
CD-2 CROSSDRAIN

- — oy
|
|
|

EW-12
YPICAL)="=1""—"

NON-PERFORATED OUTLET PIPE

CRUSHING STRENGTH
4" NOM. DIAMETER| X w.T. | 6" NOM. DIAMETER
0.153

TYPE OF PIPE

XW.T.
.103

SMOOTH WALL PVC
SMOOTH WALL PE

70 PSI XXX 70 PSI XXX

X WALL THICKNESS (MIN) - INCHES
XXX TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

O [e) [«) [e) [e) [&) O [e)
<So_.0.0, 0©0 0 o o SC=—— SUBBASE OR CEMENT STABILIZED SUBBASE
N[O EN- Ll 5062069860 0F | = SELECT MATERIAL TYPEI OR SUBGRADE
I ?\é\.‘. : 526969696 (CEMENT OR LIME STABILIZED)

GENERAL NOTES

TRENCH SHALL BE FILLED WITH AGGREGATE AND THROUGHLY HAND TAMPED TO
INSURE COMPACTNESS.

OQUTLET PIPE SHALL BEGIN AT THE EDGE OF THE TRAVEL LANE PAVEMENT AND
SHALL BE PLACED ON A GRADE PARALLEL TO THE SHOULDER SLOPE 2 % MIN. (3%
DESIRABLE) GRADE.

. ON CURB AND GUTTER SECTIONS, WHERE IT IS IMPOSSIBLE TO OTHERWISE PROVIDE

OUTLETS FOR CROSSDRAINS, THEY ARE TO BE LOCATED SO AS TO DRAIN INTO DROP
INLETS OR MANHOLES.

. ON SUPERELEVATED SECTIONS, TRENCH IS TO BE UNDER ENTIRE PAVEMENT AREA

WITH OUTLET PIPE ON LOW SIDE ONLY.

INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1-0" ABOVE
INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE ARE TO

BE OF THE SAME CRUSHING STRENGTH AS THE QUTLET PIPE.

. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-120R OTHER DRAINAGE

STRUCTURE.

SPECIFICATION VDOT

REFERENCE STANDARD CROSSDRAIN ROAD AN‘D\BRIDGE STANDARDS
é%f (AT GRADE SAGS AND BRIDGE APPROACHES) REVISION DATE SHEET 1 OF 1
701 VIRGINIA DEPARTMENT OF TRANSPORTATION 07/16 108.05

2016 ROAD & BRIDGE STANDARDS
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UD-4
GEOTEXTILE. DRANAGE_FABRIC UNDERDRAIN SHALL BE CENTERED UNDER CURB AND GUTTER
(OVERLAP 1-0" AT TOP 7 /- PAVED SHOULDER GEOTEXTILE DRAINAGE FABRIC -
(OVERLAP 1'-0" AT TOP)
| PAVEMENT / 4 T T
TNSTZE 2_"S'U°BB° SEeca. I < SN SAVENENT — g
L, Sipletoyeiesl ls’USEQsB'EL'ﬁD Rt Gt H B =
TFRIAL s
SUBGRADE _// OUTLET PIPE 3 RGO SL L
oon | p-gn AGGREGATE OR CRUSHED SEE NOTE 1
t 1 GLASS MEETING #8 #57 AGGREGATE, #8 4" PIPE
VARIABLE GRADATION REQUIREMENT. AGGREGATE OR CRUSHED
(EDGE OF PAVED SHOULDER) ! gkﬁg%ﬁ“}?"éguﬁ MENT
PAVED SHOULDER SECTION CURB AND GUTTER SECTION
W -4
UP TO ELBOW, J=— uP TO ELBOW
PIPE IS PERFORATED —s=| 45° ELBOW PIPE IS PERFORATED
/ } CONNECTION
¢ PIPE-LESS AGGREGATE ‘
PRIMARY DIRECTION <_ TRENCH WITH L
OF WATER FLOW DRAINAGE FABRIC ‘
NON PERFORATED )
OUTLET PIPE (TYPICAL)
45° ELBOW
CONNECTION
45° WYE
CONNECTION ——=
1] PAY LIMITS
hok QT
1-0" MAX. BEGIN_ WITH
45° ELBOW
EW-12
(TYPICAL)
OUTLET PIPE
NO SCALE
\NWvDOT SPECIFICATION
ROAD AND BRIDGE STANDARDS STANDARD PAVEMENT EDGEDRAIN REFERENCE
SHEET 1 OF 2 REVISION DATE 258
108.06 VIRGINIA DEPARTMENT OF TRANSPORTATION ?g]

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-0" AT TOP)—\

STABILIZED OPEN AY
GRADED DRAINAGE | PAVEMENT | . a4 4 4. 4.

PAVED SHOULDER
,—NO.21B AGGREGATE
La—" ' 4

LAYER e e e
SUBBASE. LAYER —Eirararieibiso oA agdet PE SURGRADE
SUBGRADE OUTLET PIPE §
SEE NOTE 1—]

#57 AGGREGATE, #8 AGGREGATE OR CRUSHED
1-0 GLASS MEETING #8 GRADATION REQUIREMENT.

210"

VARIABLE
(EDGE OF PAVED SHOULDER) !

PAVED SHOULDER SECTION
(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

UNDERDRAIN SHALL BE CENTERED UNDER CURB AND GUTTER.

GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-0" AT TOP)—\ '
I

| TV TV M |

OPEN-GRADED
DRAINAGE LAYER —

SUBBASE LAYER——*; *

SEE NOTE 9

OUTLET PIPE

SEE NOTE 1

#57 AGGREGATE, #8 AGGREGATE OR CRUSHED
GLASS MEETING #8 GRADATION REQUIREMENT.
CURB AND GUTTER SECTION
(FOR USE WITH STABILIZED OPEN-GRADED DRAINAGE LAYER)

4" PIPE

uD-4

LONGITUDINAL PERFORATED PIPE

CRUSHING STRENGTH
XW.T| 4" NOM. DIAMETER
SMOOTH WALL PVC| .103
CORRUGATED PE

TYPE OF PIPE

AASHTO M-252

NON-PERFORATED OUTLET PIPE FOR USE

UNDER COMMERCIAL ENTRANCES AND FOR OUTLETS

CRUSHING STRENGTH
XW.T] 4" NOM. DIAMETER
SMOOTH WALL PVC| .103
SMOOTH WALL PE

TYPE OF PIPE

70 PSI %X

> WALL THICKNESS (MIN) - INCHES
XXX TESTED ACCORDING TO ASTM D-2412 AT 57% DEFLECTION.

NOTES:
1, 4" MINIMUM, PROVIDED ATTANING MINIMUM 4" OF AGGREGATE ON TOP OF PIPE

DOWN_GRADE
—_—
—ES ~ShouLDER
RIGID
MAIN LINE PAVEMENT NON-PERFORATED _ v coneccTioN
—EP

SHOULDER
—ES
ST'D. UD-4 REQ'D.—/

SHOULDER
PAVEMENT

EDGEDRAINS IN GORE AREAS

2. WHEN THE LONGITUDINAL PIPE CONNECTS DIRECTLY INTO A DRAINAGE STRUCTURE
(DROP INLET, MANHOLE, ECT.), NON-PERFORATED OUTLET PIPES ARE NOT REQUIRED.

3. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0"
ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

4, ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY_LIMITS FOR OUTLET PIPE
ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

5. OUTLET PIPES ARE TO BE INSTALLED ON 2% MIN. (3% DESIRABLE) GRADE AND
LOCATED EVERY 350'MAXIMUM OR AS NOTED ON PLANS. T

6. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRANNAGE
STRUCTURE.

PERFORATED
UNDERDRAN
PIPE

&

¥
COMMERCIAL
ENTRANCE

SIDEWALK OR
UNPAVED SPACE

PERFORATED
UNDERDRAIN
PIPE

TRENCH WITH
¢ AGGREGATE

7. WITHIN. THE LIMITS OF A COMMERCIAL ENTRANCE, NON-PERFORATED PIPE SHALL BE

UTILIZED IN LIEU OF PERFORATED PIPE. f

8. THE LENGTH OF PIPE BETWEEN THE WYE CONNECTION AND THE EW-12 SHALL BE
LIMITED TO NO MORE THAN 1'-0" TO PERMIT CAMERA INSPECTION OF THE MAIN LINE
IN EITHER DIRECTION.

9. IN_SITUATIONS WHEN FULL DEPTH OF STABILIZED OPEN-GRADED MATERIAL CANNOT
BE MAINTAINED UNDER CURB AND GUTTER, NO. 21B AGGREGATE SHALL BE USED
UNDER CURB AND GUTTER.

NO. 21 B AGGREGATE MAY ALSO BE USED FROM TOP OF STABILIZED OPEN-GRADED
MATERIAL LAYER AND CURB AND GUTTER.

ST'D. CURB
& GUTTER

Q)
MAINLINE ROADWAY

UNDERDRAIN BETWEEN THE LIMITS OF
[=— COMMERCIAL ENTRANCE CURB RETURNS —>=
WILL BE NON-PERFORATED PIPE.

T~ ST'D. CURB

& GUTTER

SPECIFICATION
REFERENCE

240 STANDARD PAVEMENT EDGEDRAIN

258

501 VIRGINIA DEPARTMENT OF TRANSPORTATION

701

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 2 OF 2

108.07

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

ub-5

INSET

SUBBASE

MATERIAL ENT]
SELECT MATERl\-L‘? S 7_'
OR STABILIZED

SUBGRADE

A

PAVED SHOULDER
&

INSET A

PAVEM

SUBBASE MATERIAL

SUBGRADE

2-ad N\ g

OUTLET PP

#57 AGGREGATE, #8
OR CRUSHED GLASS
#8 GRADATION REQUIREMENTS.
GEOCOMPOSITE
UNDERDRAIN
VARIABLE

AGGREGATE
MEETING

(EDGE OF PAVED SHOULDER)

9-0-0 0 o
L0-0°0 o o

ASPHALT CONCRETE CAP-(SUPERPAVE, MIX

TYPE) MINMUM DEPTH OF EXISTING ASPHALT
CONCRETE SHOULDER OR 3"-WHICHEVER IS
GREATER.

NO.8 AGGREGATE

X WHEN A CUSPATED STYLE CORE IS USED,
THE TIPS OF THE CUSPS SHALL BE PLACED
AGAINST THE PAVEMENT SIDE OF THE

SUBBASE MATERIAL

PAVED SHOULDER SECTION TRENCH.
LID TO BE SECURED CAP TO BE NEENAH FOUNDRY
ASPHALT CONCRETE CAP o USING WELDED EARS . , CATALOG NO.R-7506 OR EQUIVALENT
3" MINMUM DEPTH -9 HEIGHT VARIES ] [ 4" MIN. 1.D. SDR
\T 5" MIN. /32.5 H.D.P.E. PI f

INSET A

Z

OUTLET PIPE§

SUBGRADE }—
Drogn
—=

UNPAVED SHOULDER SECTION

X SELECT MATERIAL OR
STABILIZED SUBGRADE MATERIAL

#57 AGGREGATE, #8 AGGREGATE

PANEL HEIGHT
(VARIES)

|

Z

OR CRUSHED GLASS MEETING

< 4" #8 GRADATION REQUIREMENTS. PREF ABRICATED /
TEE SECTION
SIEISESII'\)AISAC\I)SITE MIN. 4" DIAMETER

INSPECTION PORT ELEVATION VIEW

ub -5
INSPECTION PORT

MANUFACTURER SUPPLIED

MANUFACTURER SUPPLIED
END OUTLET MIN. 4" QUTLET
DIAMETER

- PLAN VIEW END OUTLET MIN. 4" OUTLET
PAVEMENT R — DIAME TER
B MANUF ACTURER SUPPLIED EDGEDRAIN —TRENCH WITH
(SUBBASE MATERIAL .°.° . St INSET A END OUTLET MIN. 4" OUTLET \ AGGREGATE
[;‘f;°><°;‘?;,°.;°- oo 3| H DIAMETER —— —CGRADE
PSRRI IR 25%5%52:% | ALOUTLET PP 90° COUPLING PERFOR EDGEDRAN
SUBGRADE Y WS W57 AGGREGATE, #8 AGGREGATE DN LETRERATED -
ﬂ OR CRUSHED GLASS MEETING T0 Ew-12{ " " T
2"-4 8 = | = #8 GRADATION REQUIREMENTS. 4" OR 6 <}
GEOCOMPOSITE [TRENCH WITH EDGEDRAIN SREET £
UNDERDRAIN AGGREGATE / o
CURB AND GUTTER SECTION L~ ;A_NﬁSAAEEURER SUPPLIED 4
X SELECT MATERIAL OR NON PERFORATED TEE SECTION MIN. 4" QUTLET ot
STABILIZED SUBGRADE MATERIAL OUTLET PIPE ‘ DIAMETER TYPICAL
70 EW-12 END OQUTLET
NOTES: EDGEDRAIN CONNECTION TO OQUTLET PIPE
1. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1-0" -
ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE. NON-PERFORATED OUTLET PIPE
CRUSHING STRENGTH
2. ALL CONNECTIONS (ELBOWS, WYES, ETC.) TO OUTLET PIPE SHALL BE AS TYPE OF PIPE 4 2
RECOMMENDED AND SUPPLIED BY THE EDGEDRAIN MANUFACTURER. W.T|4" NOM. DIAMETER["W.T. |6" NOM. DIAMETER
3. OUTLET PIPES SHALL BE INSTALLED ON 2% MIN. (3% DESIRABLE) GRADE AND CORRUGATED ALUMINUM 0.048
LOCATED EVERY 350' MAXIMUM OR AS NOTED ON PLANS. SMOOTH WALL PVC 103 0.153
4. g_lfl;LET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE SMOOTH WALL PE 70 PSI XXX 70 PSI %X X%
UCTURE.
X WALL THICKNESS (MIN) - INCHES
5. UD-5 INSPECTION PORTS SHALL BE LOCATED WHERE SPECIFIED ON THE PLANS. XXX TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.
\vDOT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECIFICATION
REFERENCE
ROAD AND BRIDGE STANDARDS PREFABR|CATED GEOCOMPOSlTE RETROF|T
SHEET 1 OF 1 | REVISION DATE PAVEMENT EDGEDRAIN 249
108.08 07716 VIRGINIA DEPARTMENT OF TRANSPORTATION 701
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GEOTEXTILE DRAINAGE FABRIC
(OVERLAP 1'-0" AT TOP)

6" MINMUM DEPTH OR MATCH EXISTING SHOULDER ub-7

DEPTH WHICHEVER IS GREATER, WITH ASPHALT
CONCRETE TYPE SM 9.5 A

a-Voa.a
PAVEMENT N -] #57 AGGREGATE, #8 AGGREGATE
SUBBASE MATERIAL I S / OR CRUSHED GLASS MEETING

2 %0 o e o e o o 7/ Z #8 GRADATION REQUIREMENTS. <~
SELECT MATERAL OR [T o:-co:ecmaos] AN, 4" PIPE
STABILIZED SUBGRADE—> . T o T o T & %W T 7 \/

SUBGRADE \ OUTLET PIPE
SEE NOTE 1/ 1-o"
NOTES

w -7
UP TO ELBOW, TRENCH WITH 450 ur TO_ELBOW,
PIPE 1S PERFORATED AGGREGATE égNNEcL:?%vrﬂ—\ PERF ORATED

J——
PRIMARY DIRECTION
OF WATER FLOW

NON PERFORATED
OUTLET PIPE

~=— 45° ELBOW
CONNECTION

45° ELBOW
& CONNEGTION

PAY LIMITS
FOR QUTLET
PIPE TO
BEGIN_WITH

45 45° ELBOW
CONNECTION —]

1'-0" MAX.
EW-12
(TYPICAL) _)J_l_‘/l___l_l.

OUTLET PIPE

NON PERFORATED
OUTLET PIPE

. 4" MINIMUM, PROVIDED ATTAINING MINUMUM 4'" OF AGGREGATE ON TOP OF PIPE.

. WHERE THE_LONGITUDINAL PERFORATED PIPE ALIGNS WITH A DRAINAGE STRUCTURE

(DROP INLET, MANHOLE, ETC.), A NON-PERFORATED OUTLET PIPE IS _NOT REQUIRED.
INSTEAD, THE PERFORATED PIPE IS TO BE CONNECTED DIRECTLY TO THE

DRAINAGE STRUCTURE. WHERE THE LONGITUDINAL PERFORATED PIPE IS CONTINUOUS,
IT SHALL BE CONNECTED TO EACH SIDE OF THE DRAINAGE STRUCTURE.

. INVERT ELEVATION AT OUTLET END OF OUTLET PIPE TO BE A MINIMUM OF 1'-0"

ABOVE INVERT ELEVATION OF RECEIVING DRAINAGE DITCH OR STRUCTURE.

. ALL CONNECTIONS (ELBOWS, WYES, ETC.) WITHIN PAY LIMITS FOR OUTLET PIPE

ARE TO BE OF THE SAME CRUSHING STRENGTH AS THE OUTLET PIPE.

. OUTLET PIPES ARE TO BE INSTALLED ON 2% MIN. (3% DESIRABLE) GRADE AND

LOCATED EVERY 350'MAXIMUM OR AS NOTED ON PLANS.

. OUTLET PIPE TO BE SECURELY CONNECTED TO EW-12 OR OTHER DRAINAGE

STRUCTURE.

. WITHIN. THE LIMITS OF A COMMERCIAL ENTRANCE, NON-PERFORATED PIPE SHALL BE

UTILIZED IN LIEU OF PERFORATED PIPE.

. THE LENGTH OF PIPE BETWEEN THE WYE CONNECTION AND THE EW-12 SHALL BE

LIMITED TO NO MORE THAN 1-0" TO PERMIT CAMERA INSPECTION OF THE MAIN LINE
IN EITHER DIRECTION.

. EXISTING ASPHALT SHOULDER TO BE SAWED TO ACHIEVE A SMOOTH JOINT.

PERFORATED
UNDERDRAN
PIPE

COMMERCIAL
ENTRANCE SIDEWALK
OR
UNPAVED
TRENCH WITH SPACE

AGGREGATE _l

ST'D. CURB—/

MAINLINE ROADWAY

\ ST'D. CURB

LONGITUDINAL PERFORATED PIPE

CRUSHING STRENGTH

X 1] 4" NOM. DIAMETER
SMOOTH WALL PVC | .103
CORRUGATED PE AASHTO M-252

NON-PERFORATED OUTLET PIPE FOR USE
UNDER COMMERCIAL ENTRANCES AND FOR OUTLETS

CRUSHING STRENGTH

X w.7.| 4" NOM. DIAMETER
SMOOTH WALL PVC | .103

TYPE OF PIPE

TYPE OF PIPE

& GUTTER UNDERDRAIN BETWEEN THE LIMITS OF & GUTTER SMOOTH WALL PE 70 PSI %%
S N e BT URNS — TRENCH WITH 3 WALL THICKNESS (MIN) - INCHES
AGGREGATE %> TESTED ACCORDING TO ASTM D-2412 AT 5% DEFLECTION.

SPECIFICATION W
STANDARD RETROFIT EDGEDRAN oo o1

240

501 VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE SHEET 1 OF 1

701 108.09
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PG-2A
OUTSIDE ROAD DITCHES MEDIAN DITCH
SQ. YDS.
F
°§°$YICSLOPE 3 D-DEPTH [ W | W, S%EQCE
H SLope PER LIN. FT
8" 2-9" [2'-9" | o0.6M
W Wk
DITCH AT TOE OF FILL OR TOP OF CUT
sQ. YDS.
FRONT BACK . ] oran
TYPE D wi | w2 K SURFACE TYPE E 12 2-3*| 2-3*| 0.500
SLOPE SLOPE AREA/LIN. FT| _l
Al B" 61 41 3-0"| 217" | 48 0.565
Al 8" 61 & 4-1" | 2-9" | 104 0.759
A2 8" 81 31 3-0"| 1-7" | 42 0.509
A2 8" 61 3 4-1" | 27 | 92 0.685
A3 8" 81 2:1 3-0"| 1-2" | 38 0.483
A3 8" 61 2:1 4-1" | 16" | 82 0.620
B1 8" 41 41 21" | 217" | 38 0.463
B 8" 41 41 29" | 2-9" | 82 0.611
B2 8" 411 301 29" [ 2-1" | 72 0.537
= o e 1 T T R 5576 CURTAIN WALL DETAIL
B3 8" 411 2:1 2-9" | 1-6" | 60 0.472
B3 10" 41 2:1 35" | 1-10" |_m 0.583 4 DOWELS, 18"
B4 8" 411 /51 2-9" | 1-2" | 55 0.435 oF LONG @ 5" C-C _
B4 10" 41 /51 35" | 1-6" | 101 0.546 _SLOft x CURTAN WALL TO BE LOCATED AT
Cl 8" 341 2:1 2-1" | 16" | 50 0.398 - iﬁglNgrquGT H/EN L%WEROFEN%LLOFCE:QHELS
C1 10" 341 21 2-8" | 1-10" | 92 0.500 —
o2 0" 3 AT 261 16" | 80 0.463 6" EXPANSION JOINT.
Cc3 10" 341 11 2-8" | 1-2" | 70 0.426
CURTAIN WALL:
PLAN FOR TRANSITION OF PAVED MEDIAN DITCH TO MEDIAN DROP INLET GUTTER
D= A‘j B ALTERNATE METHOD
E—= L-3W1+W 2 Q //\ OF FORMING DITCHES
- CONSTRUCTION JOINT MEDIAN
;-: INVERT ]GPTION MEDIAN DROP - "
1 INVERT INLET GUTTER bROP SECTION D-D 1" RADIUS
I3 (FLAT BOTTOM) |=—PAY LINE
EI A
LapPROACH PAVED
MEDIAN DITCH
E D<_I A“I B<—]

NOTES:

FOR SECTION A-A AND B-B SEE STANDARDS DI-7, 7A AND 7B.
TRADITIONAL PORTION OF PAVED DITCH TO BE PAID FOR AT THE SAME
PRICE BID PER SQ. YARD FOR APPROACH PAVED MEDIAN DITCH.
STANDARD PG-2A DITCHES TO BE CLASS A3 CONCRETE.

X~

SECTION E-E

NOTE:

ALL DITCHES MAY BE
CONSTRUCTED WITH VERTICAL
SIDES AT THE OPTION OF THE
CONTRACTOR.

SPECIFICATION
REFERENCE

502

STANDARD PAVED DITCHES

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

109.01
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PG-3 PG-3
MINIMUM THICKNESS "T"
MINIMUM
5 RIP RAP CLASS wp
W
CLASS AI 20"
cLAss I 26"
CLAss I 38"
CLASS II 53"
GEOTEXTILE
FABRIC
TYPE |
RIPRAP DITCH PROTECTION
Ay . NOTES:
° %% RIP RAP BEDDING MATERIAL
GEOTEXTILE FABRIC TO BE PROVIDED UNDER ALL
RIPRAP INSTALLATIONS CLASS Al, CLASS |AND
CLASS Il UNLESS OTHERWISE NOTED ON THE
X PLANS OR DIRECTED BY THE ENGINEER.
e x = RIPRAP INSTALLATIONS OF CLASS Il SHALL
HAVE AN INTERMEDIATE AGGREGATE BEDDING
LAYER(S) AS SPECIFIED ON THE PLANS BASED
ON GEOTECHNICAL RECOMMENDATIONS.
T % SEE TYPICAL SECTION SHOWN ON PLANS FOR
SIDE SLOPE, BOTTOM WIDTH AND DEPTH OF
MIN. CHANNEL AND RIPRAP THICKNESS.
%%
1t,;} GEOTEXTILE FABRIC
>
TYPE |l
RIPRAP SLOPE PROTECTION
\WVDOT SPECIFICATION
STANDARD RIP RAP DITCH & SLOPE PROTECTION REFERENCE
ROAD AND BRIDGE STANDARDS
SHEET 1 OF 1 REVISION DATE PG-3 245
109.02 VIRGINIA DEPARTMENT OF TRANSPORTATION 44
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C<:|_ |—>B |_

lol
10
19,4

|—>>

[~ >

CURTAIN WALL

PLAN VIEW

WELDED WIRE FABRIC
6 X 6 - W2.1X W21

DOWELS
JOINT

ANCHOR LUG

CURTAIN WALLS TO BE LOCATED AT BEGINNING AND

END OF ALL FLUMES AND ON THE END OF EACH JOINT, WELDED WIRE FABRIC

PG-4
SCHEDULE OF REINFORCING STEEL
LENGTH
MARK |NO. SIZE S'::A‘gNG SHAPE
241 7% -
F 3 | r-20 | -2 4" |STRAIGHT
G -5t | 1-50 6" |STRAGHT
poweLs| 10 | r-e" | 1-6" 5" | STRAIGHT

NO. SHOWN ARE FOR ONE ANCHOR LUG, CURTAIN WALL

AND JOINT.

APPROXIMATE QUANTITIES
CLASS A3 | REINFORCING
CONCRETE STEEL
Ccu. YDS. LBS.
ANCHOR | 211 0.0208 2.34
Lue /541 0.0216 2.34
curTAN | 211 0.099 8.51
WALL 111 0.100 8.51
211 —_— 10.02
JOINT
/511 —_— 10.02

0.425 SQUARE YARDS SURFACE AREA PER LINEAR FOOT

OF FLUME.
NOTE:

DOWELS TO BE LOCATED AT ALL REQUIRED JOINTS.

K VALUE - 128

FOR DETALS OF PIPE SPILLOUTS FOR 12"-24" CULVERTS,
SEE STANDARD DRAWINGS PS-2 AND PS-3.

¥ 15100 -Q" 1-0" 1-Q" BARS G
w
SECTION A-A
S BARS F
*gET%/E(E:NCAmgﬁI(’)A: MLUTGYS?IiNAtHO??Pt%gGIS TO CURTAN WALL

BE A MAXIMUM OF 2'FROM END OF

CHANNEL. SECTION B-B SECTION C-C
SPECIFICATION VDOT
REFERENCE STANDARD PAVED FLUME ROAD mo\emocs STANDARDS

502 FOR 12" - 24" PIPE REVISION DATE | SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION 09.03

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

PG-5
777 INDICATES CHANNEL WHERE WIRE MESH REINFORCEMENT IS NOT REQUIRED.
6 X 6 - W2.1X Wat SQUARE YARDS PER LIN. FT. OF PAVED CHANNEL
WELDED WIRE FABRIC
A0S W RINBLE WHERE REQUIRED ?g';i D w
TYPICAL SECTION 4" OR 6" AS NESS T s T+ T 5 T o 1T 7T & T v %
SLOPES AS SHOWN SHOWN ON TABLE 1:1 SIDE SLOPES
~ < ON PLANS >< —— T 10.425] 0.536 ] 0.648 | 0.759 | 0.870 | 0.981] 1.092 | 1.203 | 1.314 | 1.425
_ ~ 5 % " 7 10.740] 0.851 | 0.962 | 1.073 | 1.184 | 1.295 | 1.406 | 1.517 | 1.629 | 1.740
Z | WEEP HOLES— | N 3 1/1.0541 1165 | 1.276 | 1.387 | 1.498 | 1.608 | 1.721 | 1.832 | 1.943 | 2.054
o DA 3" DIA. @ 8'C-C S 4 | 1.368 | 1.479 | 1.590 | 1.702 | 1.813 | 1.924 | 2.035 | 2.146 | 2.257 | 2.368
' 5 | 1.682 | 1.794 | 1.905 | 2.016 | 2.127 | 2.238 | 2.349 | 2.460 | 2.571 | 2.682
-— S & o 6 | 1.997 | 2.108 | 2.219 | 2.330 | 2.441 | 2.552 | 2.663 | 2.774 | 2.886 | 2.997
sl b \ - 77 | 23.11 | 2.422 | 2.533 | 2.644 | 2.755 | 2.866 | 2.977 | 3.089 | 3.200 | 3.31
TN g8 |2.625]2.736 [ 2.848] 2.959 | 3.070 | 3.181 [ 3.292 | 3.403 | 3.514 | 3.625
| 9 [ 2.940 | 3.051 | 3.162 | 3.273 | 3.384 | 3.495 | 3.606 | 3.717 | 3.828 | 3.939
| 10' | 3.254 | 3.365 | 3.476 | 3.587 | 3.698 | 3.809 | 3.920 | 4.032 | 4.143 | 4.254
| 1.5 SIDE_SLOPES
. T 10.5)2] 0.623 ] 0.734 ] 0.845 | 0.956 | 1.067 | 1.178 | 1.290 | 1.401 | 1.512
| — CLASS A3 CONCRETE 4 |2 105121 1.023 | 1135 | 1.246 | 1.357 [ 1.468 | 1.579 | 1.600 | t.B01 | 1.012
HALF-SECTION NON-REINFORCED. ~HALF-SECTION W. W. F. REINFORCEMENT 3 Y5137 1424 | 1.535 | 1646 1 1757 | 1869 11.980 | 2.091 | 2.202 | 2.513
4 | 1.714 | 1.825 | 1.936 | 2.047 | 2.158 | 2.269 | 2.380 | 2.491 | 2.602 | 2.714
5 | 2.14 | 2.225 | 2.336 | 2.448 | 2.559 | 2.670 | 2.781 | 2.892 | 3.003 | 3.114
6 | 2.515 | 2.626 | 2.737 | 2.848 | 2.959 | 3.070 | 3.181 | 3.293 | 3.404 | 3.515
- w [ 77 | 2.915 | 3.027 | 3.138 | 3.249 | 3.360 | 3.471 | 3.582 | 3.693 | 3.804 | 3.915
SECTION A-A ® 8 | 3.316 | 3.427 | 3.538 | 3.649 | 3.760 | 3.872 | 3.983 | 4.094 | 4.205 | 4.316
9 | 3.717 | 3.828 | 3.939 | 4.050 | 4.161 | 4.272 | 4.383 | 4.494 | 4.606 | 4.717
10' | 4.117 | 4.228 | 4.340 | 4.451 | 4.562 | 4.673 | 4.784 | 4.895 | 5.006 | 5.117
2:1SIDE_SLOPES
T 10.608] 0.719 ] 0.830 ] 0.941 | 1.052 | 1.164 ] 1.275 | 1.386 | 1.497 ] 1.608
CONCRETE TO BE CLASS A3 o |2 17057 1.216 [1.327 [ 1.438 | 1.549 | 1.660 [1.772 | 1.883 | 1.994 | 2.105
3 116021 1.713 | 1.824 | 1.935 | 2.046 | 2.157 | 2.268 | 2.380 | 2.491 | 2.602
e o N UM DOWELS 4 | 2.009] 2.210 | 2.321 | 2.432 | 2.543 | 2.654 | 2.765 | 2.876 | 2.988 | 3.099
/ A 5 | 2.596 | 2.707 | 2.818 | 2.929 | 3.040 | 3.151 | 3.262 | 3.373 | 3.485 | 3.596
~ 6" | 3.093| 3.204 | 3.315 | 3.426 | 3.537 | 3.648 | 3.759 | 3.870 | 3.981 | 4.093
DIRECTION [ 6 |7 3.589| 3.701 | 3.812 | 3.923 | 4.034 | 4.145 | 4.256 | 4.367 | 4.478 | 4.589
OF FLOWL N | 8 | 4.086| 4.197 | 4.309 | 4.420 | 4.531 | 4.642 | 4.753 | 4.864 | 4.975 | 5.086
! o' | 4,583 | 4.694 | 4.805 | 4.917 | 5.028 | 5.139 | 5.250 | 5.361 | 5.472 | 5.583
| 10' | 5.080] 5.191 | 5.302 | 5.413 | 5.525 | 5.636 | 5.747 | 5.858 | 5.969 | 6.080
= e
] - : NOTES:
o DEPTH (D) AND WIDTH (W) TO BE AS SHOWN ON PLANS.
WEEP HOLES ARE TO BE PROVIDED ON ALL CHANNELS WHERE W IS EQUAL TO OR
GREATER THAN 4'AND D IS EQUAL TO OR GREATER THAN 2'.
WEEP HOLE WITH 12" X 12" PLASTIC HARDWARE CLOTH, /4" MESH OR GALVANIZED STEEL
WIRE DIAMETER 0.03 INCH, NUMBER 4 MESH, HARDWARE CLOTH ANCHORED FIRMLY TO THE
6" BOTTOM OF THE CHANNEL.
CURTAN WALL TO BE LOCATED
#4 X 18" DOWELS AT THE BEGINING AND END OF ALL

SMOOTH BARS @
12" C-C LOCATED

CHANNELS AND ON THE LOWER
END OF EACH EXPANSION JOINT.

AT ALL JOINTS
ELEVATION
VEoT T
ROAD AND BRIDGE STANDARDS STANDARD PAVED DITCHES
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 502
109.04

2016 ROAD & BRIDGE STANDARDS
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PG-6A

wi w2 D [k
. 30" | 2-0" | 10" | 112
6 X 6 - W21 X W2.1 "g" o | 200 | 225

WELDED WIRE FABRIC

PRECAST
CONCRETE

TRANSVERSE MEMBERS

OF WELDED WIRE

FABRIC ARE TO EXTEND

6" BEYOND EDGE OF
SLAB AND ARE TO BE
SLICED BEFORE

PLACEMENT OF MORTAR.

JOINT TO BE SEALED
WITH MORTAR TO INSURE
A WATERTIGHT CONDITION

4

—

3-0" | 30" [ 10m]137
3-0" | 3-0" [ 12] 81
2-0" | 20" [ 107] 87
2-0" | 20" [ 20| m
3o | 200 | & 80
3o | 30 | 519
2o | z00 | & | 62
WIDTH OF SLABS (W)IS TO BE 2'-0" OR 3'-0".
MORTAR ANY COMBINATION OF THESE WIDTHS MAY

BE_USED DEPENDING ON REQUIREMENTS.

THE SLAB LENGTH IS TO BE AT THE OPTION

OF THE_FABRICATOR BUT IS NOT TO EXCEED

LIMITS THAT WOULD FACILITATE EASY
HANDLING.

/—6 X 6-W2.1X W2.1

~ WELDED WIRE FABRIC

JOINT DETAIL SHOWN IS SUGGESTED ONLY.

OTHER FABRICATOR'S DESIGN MEETING THE
APPROVAL OF THE ENGINEER MAY BE
SUBSTITUTED.

PRECAST CONCRETE VEE DITCH

TRENCH IS TO BE EXCAVATED, PIPE SECTIONS PLACED, AND
TRENCH REFILLED. THE MATERIAL PLACED AROUND THE PIPE
IS TO BE FREE OF ROCK AND IS TO BE FIRMLY TAMPED.

PG-6A, 6B

CONCRETE VEE DITCH
ALL CONCRETE TO BE 4000 P,
LIFTING DEVICES OF THE FABRICATOR'S DESIGN ARE TO BE
FURNISHED WHEN REQUIRED.

BASIS OF PAYMENT TO BE SQUARE YARDS OF SURFACE
MEASURE WHICH IS TO INCLUDE FURNISHING AND PLACING
CONCRETE SLABS AND MORTARING JOINTS.

PIPE DRAIN DITCH LINER

PIPE SECTIONS MAY BE USED IN ROADSIDE DITCHES,

MEDIAN DITCHES, SLOPE DRAINS, AND FLUMES WITH THE
EXCEPTION OF !/, ROUND SECTIONS WHICH ARE RESTRICTED
TO SLOPE DRAINS AND FLUMES ONLY.

WHEN PIPE DRAIN DITCH LINER IS SUBSTITUTED FOR
STANDARD PG-2A OR 4 SPECIFIED ON THE PLANS, THE
CONTRACTOR MUST SELECT A "K" VALUE SHOWN HEREON
THAT IS EQUAL TO OR GREATER THAN THE "K" VALUE FOR
THE TYPE AT STANDARD PAVED DITCH SHOWN BELOW.

"K" IS THE CONVEYANCE FACTOR AS CALCULATED
BY THE MANNING'S FORMULA FOR FLOW IN OPEN
CHANNELS.

PIPE_DRAIN DITCH LINERS ARE TO BE CONSTRUCTED FROM
SECTIONS OF CONCRETE PIPE OR REGULAR REINFORCED
CONCRETE PIPE, BITUMINIZED FIBER PIPE, CORRUGATED
ALUMINUM PIPE, OR CORRUGATED STEEL PIPE. NON-
REINFORCED SECTIONS MAY BE USED FOR CONCRETE PIPE
SIZES 24" OR LESS.

JOINTS TO BE OF STANDARD MANUFACTURER'S DESIGN FOR
REGULAR CONCRETE PIPE AND MAY BE LAPPED, BUTTED WITH
A COLLAR, OR BELL AND SPIGOT FOR BITUMINIZED FIBER
PIPE. JOINTS FOR CORRUGATED METAL PIPE MAY BE BOLTED
OR RIVETED. ALL JOINTS TO BE SEALED TO INSURE A WATER
TIGHT BOND.

BITUMINIZED FIBER AND CORRUGATED METAL PIPE TO BE
ANCHORED WITH 1" X 4" X 30" PRESSURE PRESERVATIVE
TREATED STAKES PLACED AT ALL JOINTS WITH INTERMEDIATE
SPACING NOT TO EXCEED 10 FEET. #4 X 30" HOOKED
DEFORMED BARS MAY BE SUBSTITUTED IF APPROVED BY THE
ENGINEER.

CONCRETE AND CORRUGATED METAL PIPE SECTIONS ARE TO
BE AS SPECIFIED IN STANDARD PC-1 AND SPECIFICATIONS FOR

ROUND SECTION 1
FOR USE ON SLOPES AND 173 ROUND SECTION /s ROUND SECTION | ismtiy ieioit of ril, sTuwmous feck mec sl
FOR FLUMES ONLY. LIMITED TO SIZES 24" OR LESS.
INLET END OF PIPE DRAN DITCH LINER INSTALLATION IS TO
PIPE[ o " K K PIPEl o | K K PIPE | W K K BE PROTECTED WITH ASPHALT OR CONCRETE TREATMENT AS
SIZE sMooTHleM. SIZE SMOOTH|C.M. SIZE SMOOTH|C.M. DIRECTED BY THE ENGINEER TO PREVENT UNDERCUTTING.
127 & |r-0"| 1 |10 24" 6" |1-8% | 27 |17 54 (7% |3-2Y40 | 83 52 COST OF PROTECTION TO BE INCLUDED IN PRICE BID FOR
15|75 |r-3"] 28 [17 30"| 77" | 2'-2" 49 | 3 60" |8%" [3-6Y," | 109 |68 LINEAR FEET OF PIPE DRAN DITCH LINER.
8| o [r-6"] 46 |28 38" 9" [2-7¥%" 79 | 49 66" [9%" |3'-10%,"| 142 |88 AT THE OPTION OF THE FABRICATOR, CONCRETE PIPE MAY BE
21 [10Y5 -9 69 |43 4210V | 3'-3" 18 74 72" [10Y5 [4-3" 179 12 GROOVED FOR SPLITTING.
48"[1-0"|3-5%" | 173 |108 78" |13 a7 235 | 147 LIFTING DEVICES OF FABRICATOR'S DESIGN ARE TO BE
54" -1/ (3104|234 | 146 84" |1-0Va (41" | 269 | 168 | | FURNISHED WHEN REQURED.
60" [ 1-3"[4-3% | 309 |193 90" [1-1/"[5-5%" | 325 [203 PIPE SECTIONS ARE TO BE AS SPECIFIED IN PIPE STANDARD
PC-1FOR MINIMUM HEIGHT OF FILL.
PIPE DRAIN DITCH LINER
SPECIFICATION \vDOT
STANDARD PRECAST PAVED DITCHES
232 (CONCRETE, CORRUGATED METAL & B|TUM|NOUS F|BER P|PES) REVISION DATE SHEET 1 OF 1
502 VIRGINIA DEPARTMENT OF TRANSPORTATION 109.05

2016 Road & Bridge Standards




2016 ROAD & BRIDGE STANDARDS

PG-7 H <_|
I
DOWELS C ' , _ 1-0" 1'-0" 1'-0"
I <—STD. PG-5 BECARAY WELDED WIRE FABRIC
© 'l ) : F<.| 6 X 6-W2.1X W2.1
T— —
E E &
z | BARS | = J i
L? V1 —] I = 1 T 1
0 I A 1] 18]
|
— <J SECTION F-F
d) -
H > [7e)
© 1 F
5I_oll
) I l«— ST'D. PG-5 6" 4'-Q" 1 6"
DOWELS C ' PLAN VIEW ®
H BARS H2
o DOWELS A
PAY LINE FOR FLUME CONNECTION iy
" " 4ou 101 400 " .- BARS V1, CUT TO CLEAR
& Jz 023 0202 5-0 | 50 ———— OPENING 'FOR ST'D. PG-5
+
s v 7|5 || oo s : vowes &
5 Sl ~< WELDED WIRE FABRIC
2 |BARs vl NIk 6 X 6-W2.1X W2.1
I3 —— SECTION H-H
?|BARS H2- BARS V1—
T Beg
!
r-— 6" REINFORCING STEEL SCHEDULE
REVISED BACK SLOPE M:RK ng ";0' spgﬁmc LSEI"fgIH
SECTION E-E H1 #3 | 4 5" e
WELDED WIRE FABRIC H2  [#3] 6 6" 5'-3"
6 X 6-W2.1X W2.1 Y #4 | 6 12" 4'-0"
Vi | *4 |24 6" 3'-0"
DOWELS A| #4 | 12 10" 2'-0"
DOWELS Bl #4 | 6 10" 2'-0"
DOWELS c| #4] 10 10" 1-0"
W.W.F. |8GA 83 S.F.
ANCHOR LUGS BENDING DIAGRAM
CURTAIN WALL TO BE LOCATED AT 10'-0" C-C MAX. 12" -
BEGINNING AND END OF ALL FLUMES _’I kﬁ_l
AND ON THE LOWER END OF EACH -
JOINT. 5 ﬁ
&
AL B0,PER A0 9, oLt ooue , souss p L
ANCHOR LUGS AND GURTAIN WALL, AND BARS V1 slsifT'ONs H-H
CLASS A3 CONC. APPROXIMATE QUANTITIES
® FIELD CUT BARS V1 & BARS H2 TO REINFORCING STEEL | CLASS A3 CONC. 3 <
CLEAR OPENING FOR ST'D. PG-5 132.9 LBS. 1.7 CU. YDS. Ay | BARS H2 L2 27°
\NWvDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE. STANDARDS DITCH FLUME CONNECTOR
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 502
109.06

2016 ROAD & BRIDGE STANDARDS
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¥4" X ¥s" MESH,
HARDWARE CLOTH

MIN. 17 GAUGE,

GALVANIZED

AFTER WEAVING. —

SB-1

CRIMP AROUND OQUTLET END OF
PIPE AND SECURE TO PIPE WITH
GALVANIZED STEEL WIRE

ANIMAL SHIELD DETAIL

ALL CéNCRETE TO BE CLASS A3 IF CAST IN PLACE. FOR PRECAST

CONCRETE QUANTITIES SHOWN ARE BASED ON A 12" DUCTILE IRON

IF OTHER SIZE OR TYPE OF PIPE IS USED QUANTITIES

COST OF WIRE MESH SHIELD AT OUTFALL END OF PIPE IS TO BE

CONTRACTOR IS TO PROVIDE OPENING FOR PIPE_AND FLEXIBLE
CONNECTOR BY CORING OR CAST-IN-PLACE SLEEVE WITH WATER

L
ys NN
/] AN
i I I I I B
! ! N\ )/
I I AN 7
A A
L |_= _-;LI I LB
ﬁ? i I » J 3
u 1 ]
F = %_’I | / y 4
I I 12" DiA. |
I I -— |
PLACE WIRE MESH SMALL
ANIMAL SHIELD, AS T ]
DETALED, AT OUTFALL L4 4L 41
END OF PIPE. Pl o
> » *
» b N '» b
‘AL’
INTERNAL
EXPANSION PLAN
BAND
STAINLESS — v T T
STEEL CLAMP— 01: v 7 e < Tat® /—EEIE% JOINT NOTES
y e e SEE SHEET 110.02.
- z W ALL FOUR
i A NORMAL @ . |  FOUNDATION WATER LINE.
i —— xx WATER - WALLS ARE TO BE ADJUSTED ACCORDINGLY.
FHiH 12" DIA. LEVEL 3" a
- { e ) e |
- . et v o <, INCLUDED IN' PRICE BID FOR PIPE.
FLEXIBLE T z_gPE)I\IIﬁG_G R CONSTRUGT To
REBLE N — b - . I CONSTRUCT TO THIS ITEM MAY BE PRECAST OR CAST IN PLACE.
F
SECTION A-A STOP COLLAR.

x x STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON WATER LINE,
PUSH ON JOINTS, CLASS TO BE SPECIFIED BASED UPON HEIGHT

OF COVER
REINFORCING STEEL QUANTITIES
HEIGHT size| JOP[sipewaLLs| FOOTING no, SPACING |cu. YDs | REINF.| INCREMENT
OF FILL | sLAB[>P5w) WIDTH | ey, [LENGTH] size | SFefa™™ [Coo LS STEEL
o)) ) - |"tes.| cu. yos.
BELOW 25' | 4' [ g~ 6" 12" 32 | 39" |44 6" 1189 | 80 0.043
25'- 50'  |4'-4] gv 8" 14" 32 | a1 |45 6" 1512 | 136 | 0.053

% QUANTITIES SHOWN ARE BASED ON A 8" DEPTH OF FOOTING, ADD
INCREMENTAL QUANTITY FOR EACH ADDITIONAL 1' OF DEPTH

PIPE(S) SHALL BE CONNECTED TO SPRING BOX WITH A FLEXIBLE BOOT
MEETING ASTM SPECIFICATION C-923. COST OF FLEXIBLE CONNECTION
TO BE INCLUDED IN BID PRICE FOR SPRING BOX. BOOT SHALL BE MADE
FROM NEOPRENE RUBBER AND HAVE A 34" MINIMUM WALL THICKNESS
THROUGHOUT. THE INTERNAL EXPANSION BAND TO SECURE THE BOOT
IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL SPECIFICATION 6061-
T6. THE EXTERNAL BAND TO CLAMP AND SEAL THE BOOT TO THE PIPE
SHALL BE STANLESS STEEL-CORROSION RESISTANT CONFORMING TO
ASTM _SPECIFICATION A-167. THE OPENING TO RECEIVE THE FLEXIBLE
CONNECTION SHALL BE CORE DRILLED AND IS TO BE CONSTRUCTED TO

ALLOW FOR LATERAL AND VERTICAL MOVEMENT,

WELL AS ANGULAR

ADJUSTMENT THRU 20 DEGREES. ALL FIELD INSTALLATION OF PIPE TO
SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN ACCORD-
ANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.

SPECIFICATION
REFERENCE

105
232
302

STANDARD SPRING BOX

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WVDOoT

ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

110.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

SB-1PC #4 BARS @ 6" C-C ¥2"x¥s" MESH HARDWARE CLOTH,
4-qn EACH WAY w MIN. 77 GAUGE GALVANIZED AFTER
1 WEAVING.
/ A CRMP AROUND OUTLET END OF xx%-:g.-’%,;ag%%
2 PIPE AND SECURE TO PIPE WITH
GALVANIZED STEEL WIRE.
I | i
i ziﬁ— | _*;.
B . 3
B '
. |
pke A - |
| |
U e ) —F — 1
3 STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON
PLAN WATER LINE, PUSH ON JOINTS, CLASS TO BE SPECIFIED PLAN
(SQUARE) BASED UPON HEIGHT OF COVER.
(CIRCULAR)
#4 BARS KEYED CONSTRUCTION
INTERNAL e 6" C-C JOINT ALL FOUR SIDES
EXPANSION EACH WAY
INTERNAL #4 BARS BAND
EXPANSION @ 6" C-C KEYED CONSTRUCTION — —
BAND —— EACH WAY JOINT ALL FOUR SIDES A R
2 A } STAINLESS O TS, SO0 &Y
STAINLESS 2 S e TS L z Ve IS ¥ _
STEEL CLawP — 9 bl —rswl—r o © STEEL CLAMP Al al 2| N ACCORDANCE
T - N 4'-0 &l WITH AASHTO
~ ol = . M199
vl T z = 3
&l | 4 ~— & 12{jpia. étx X @
o : _’ B == R
y Tk RS B XX ol .- =
. 2-6" x 2-6" [']--%0-:] - FLEXIBLE L ;l p ] ©
coNNECTION —! |- OPENNG o] 5o ) CONNECTION a e s opENNG |60 |
_T 31_gn 122 T—SF‘RING BOX -on | N—wELD
SPRING BOX - - ADDITIONAL POURED IN PLACE o
R (e
SECTION A-A REACH FIRM FOUNDATION. SECTION B-B
NOTES:
B
oF CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.
REINFORCING STEEL IN ACCORDANCE WITH A.S.T.M. A-615 (REINFORCING BARS).
A < PIPE(S) SHALL BE CONNECTED TO SPRING BOX WITH A FLEXIBLE BOOT MEETING ASTM SPECIFICATION
12" DIA. | C-923. COST OF FLEXIBLE CONNECTION TO BE INCLUDED IN BID PRICE FOR SPRING BOX. BOOT SHALL
BE MADE FROM NEOPRENE RUBBER AND HAVE A 3" MINIMUM WALL THICKNESS THROUGHOUT. THE
-— | INTERNAL EXPANSION BAND TO SECURE THE BOOT IN PLACE SHALL CONFORM TO ALUMINUM MATERIAL
SPECIFICATION 6061-T6. THE EXTERNAL BAND TO CLAMP AND SEAL THE BOOT TO THE PIPE SHALL BE
STANLESS STEEL-CORROSION RESISTANT CONFORMING TO ASTM SPECIFICATION A-167. THE OPENING TO
, R RECEIVE THE FLEXIBLE CONNECTION SHALL BE CORE DRILLED AND IS TO BE CONSTRUCTED TO ALLOW
R SN FOR LATERAL AND VERTICAL MOVEMENT, AS WELL AS ANGULAR ADJUSTMENT THRU 20 DEGREES.
. ALL FIELD INSTALLATION OF PIPE TO SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN
L ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.
2. DIMENSIONS SHOWN ARE MINIMUM. ACTUAL MEASUREMENTS MAY VARY WITH MANUFACTURER'S TOLERANCES.
VBOT o a
ROAD AND BRIDGE STANDARDS PRECAST SPRING BOX
SHEET 1 OF 1 REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 105
110.02

2016 ROAD & BRIDGE STANDARDS
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-

~

ENERGY DISSIPATOR

B

PAY LINE

#4x8" SMOOTH

DOWELS e 12" C-C

NOTES:

EG-1,1A

AMOUNT OF PAVED DITCH REPLACED BY
"ENERGY DISSIPATOR" TABULATED BY DEPTHS
AS SHOWN IN STANDARD PG-2A.

THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

T CONCRETE TO BE CLASS A3 IF CAST IN PLACE.
x
mg BARS B FOR PRECAST SEE SHEET 111.02.
o
L% BARS E1 A THE 2:1DESIGN MAY BE USED ON EITHER
I 121 OR 2:1 SLOPES.
W= | BARS E2
3 | EG-1-ENERGY DISSIPATOR WITHOUT GRATE.
>_§ BARS BARS E2 EG-1A-ENERGY DISSIPATOR WITH GRATE.
PN [ BARS A— BARS E1
. +HH FOR 2:1 SLOPE L=5'-7*  WELD PIPE TO
PAVED LgflTEcr?k | | IE 833 38 FOR 1/p:1 SLOPE L-4'-6" ANGLE IRON %
alwn o n 0 " )
FRER: CUT PIPE | L
HEEE s 0.0 ¥ X
— 5 ANGLE — N
PLAN VIEW ELEVATION L 53yl
(NO GRATE SHOWN) I/," ANCHOR BOLTS TO VIEW GALV
BE HOOK TYPE FOR — _
NEW CONSTRUCTION ol -
AND EXPANSION TYPE % 5
ENERGY DISSIPATOR FOR RETROFIT. $
][ .
SHM OR GROUT TO 3" DIAMETER z ?
SEAT ANGLE IRON STANDARD PIPE ? +
. ?%"RDII/A.“Hé)IkE @ 1 [
BOLT ANGLE IRON 2'' DIA. " DIA. HOLE
TO CONCRETE ANCHOR BOLT rs-'%R /2" DIA.
BARS E2 ANCHOR BOLT—sto
BARS B PLAN VIEW
BOLT PIPE
TO CONCRETE 5' (2:1 SLOPE) SAFETY GRATE DETAIL
3'-9" (1/5:1 SLOPE)
SECTION A-A SCHEDULE OF REINFORCING STEEL
- LENGTH
MARK |NoO. SIZE|SPACING|  sHAPE
1-0", _1-0", 1-0" 2:1 | 11724 c-C
- BARS D Al | 8 |2-10"| 2--10" [#3]| 8" STRAIGHT
A2 | 4 |2-6V4| r-10 |[#3| 8" STRAIGHT
BARS C
: | 1’1_ BARS A3 A3 | 4 | 1-0%"| o-10" [#3] 8" STRAIGHT
- i ; BARS A2 B |6]3-9" | 39" [#3] 8" STRAIGHT
2 T
A APPROXIMATE QUANTITIES C |8]3-8" | 3-8 |#4] 2/, | STRAGHT
I BARS Af D1 | 4 |1-2%"] o-8" |#3| 8" STRAIGHT
REINFORCING D2 | 4 [r-6"] -1/ [#3] 8" STRAIGHT
, CONCRETE
f;*» ; BARS A1 STEEL D3 | 4 [1-102" -7 [#3] 8" STRAIGHT
1 BEREE DA EORT . 5] cu. YDS. LBS. D4 | 4 [2-2p"] 2-0%" [#3| 8" STRAIGHT
5. 3-o" 6" el 26" | % T
— " 07470 5120 D5 | 42 el/z 2 ? 3] 8 STRAIGHT
E1 | 4 [r-1e] v-1l [#3] 8" STRAIGHT
SECTION B-B DISSIPATOR | q1/,:9 0.5921 57.63 E2 | 4 |1-5Y%"| 1-5%2" |#3]| 8" STRAIGHT
SPECIFICATION \WVDOT
REFERENCE
STANDARD ENERGY DISSIPATOR oupoT
502 FOR USE WITH PAVED FLUMES REVISION DATE | SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION

m.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EG-1,1A PC

|—>B

4'-6"

3:_4%:: %ll 7| 6"

FOR DETAILS OF SAFETY GRATE

SEE ST'D. EG-1

[

GII 1|_0||| 1|_0||‘ 1|_0|| j:
|
|—>)>

o 11 —
<
)
DOWEL HOLES
B AS REQUIRED
ISOMETRIC VIEW
PLAN
1. CONCRETE STRENGTH 4000 PS| MINIMUM.
2. REINFORCING SHALL CONFORM TQO A.S.T.M. A615, GRADE 40.
EG-1PC-ENERGY DISSIPATOR (WITHOUT GRATE) 3. ALL UNITS SHALL BE FOR A 2:1SLOPE UNLESS SPECIAL ORDERED.
EG-1A PC-ENERGY DISSIPATOR (WITH GRATE) 4.DOWEL_HOLES PROVIDED TO PREVENT SETTLEMENT OF ADJACENT
5. DIMENSIONS SHOWN FOR CONCRETE THICKNESS ARE MINIMUM.
ACTUAL MEASUREMENTS MAY VARY WITH MANUFACTURER'S
TOLERANCES.
4'-6" 8"
DOWEL HOLES 30
AS REQUIRED |
2 \ 6- #4 BARS —Llc E\ /
") |_— DOWEL HOLE
s =< | AS REQUIRED | [T
7 4 R
- ¥ B SES BARS 8 t i}
© 'z . ‘:/ "_. ‘o
\LH BARS @ 12" C-C #3 BARS @ 12" C-C
SECTION A-A SECTION B-B
VEoT T
ROAD AND BRIDGE STANDARDS PRECAST ENERGY DISSIPATOR
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 105
111.02

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

PAY LINES

5'-4" (2:1 SLOPE)
4'-4" (11/,:1 SLOPE)

¥

w |

I—)—>

3-

Ily

DOWELS IN BASE
SLAB TO BE FIELD
BENT TO CONFORM
TO ANGLE BREAK

FOR DETAIL OF DOWELS

SEE _STANDARD PG-4 COST
OF DOWELS TO BE INCLUDED
WITH ST'D. PG-4.

FOR DETALS OF CURTAIN
WALL SEE ST'D. PG-4.

5

PLAN VIEW

5' (2:1 SLOPE)

PIPE SPILLOUT

4' (1/>:1 SLOPE)

7
~

>

N\

W2.1x W2.1

6 x 6 -
] WELDED WIRE FABRIC

PAY LINES

—B
4
—
S
|
|
o : BARS F
[

PIPE SPILLOUT
SECTION A-A

BARS G _
o

3-4" !

ki

PS-2

¥ 12" PIPE - 3 BARS - 10.68 LBS. REINFORCING STEEL
18" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL
18" PIPE = 2 BARS - 7.79 LBS. REINFORCING STEEL

L

4"

SCHEDULE OF REINFORCING STEEL
LENGTH SPACING
MARK | NO. > Vo1 | SZE | Tc-c SHAPE
F 5 T-0" 1-0" 4 4" STRAIGHT
G * 4-4" | 44" | 4 4" BENT
L 12 2'-0" 3 12" BENT
T 0 20" | 3 12" BENT
¥ QUANTITIES BASED
ON 18" PIPE
APPROXIMATE QUANTITIES
CLASS A3 | REINFORCING
CONCRETE STEEL
LBS.
PIPE 21 ¥ 0.482 *
SPILLOUT[1/:1 ¥ 0.440 *
NOTE

DOWE.LS TO BE LOCATED AT ALL
REQUIRED JOINTS.

3-0" 4"

21-g"

BARS L @ 12" C-C—

BARS G

SECTION C-C

1'-0"

SECTION B-B

6 x 6 - W2.1x W2.1

WELDED WIRE FABRIC

SPECIFICATION
REFERENCE

302

STANDARD PIPE SPILLOUT
FOR 12" - 18" PIPE CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

112.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

PS-3 I-—C

PAY_LINES P BARS G z
10'-4" (2:1 SLOPE) —
7'-4" (/511 SLOPE) A 44
y | ~—BARS G % 30" PIPE = 2 BARS - 10.46 LBS. REINFORCING STEEL
o 24" PIPE = 4 BARS - 17.59 LBS. REINFORCING STEEL
T 21" PIPE = 5 BARS - 21.15 LBS. REINFORCING STEEL
) — | SCHEDULE OF REINFORCING STEEL
) e N I I—— LENGTH SPACING
A - ils A ) MARK | NO. > Vo SIZE | Zule SHAPE
L 5| =t — _’ o F 5 | 0" | 1o | & 2" | STRAGHT
SN | oA C * | 54" | 54" | 4 Iy BENT
1 L T 22 | 20" 3 2" BENT
— - |- L 16 20" | 3 12" BENT
{ T — H|———- *
) e g T QUANTITIES BASED ON 30" PIPE,
_\ APPROXIMATE QUANTITIES
¥ - CLASS A3 | REINFORCING
TRANSITION PS-3 INTO PAVED DITCH. * gg”f:ggg SIEEL

P'?E AﬁPI\I/-ILE(\?VUT srh STty I
|_>B

NOTEx
DOWELS TO BE LOCATED AT ALL REQUIRED JOINTS.

10' V.C. (2:1 SLOPE)

7' V.C. (1/5:1 SLOPE) a4 ‘ﬂi‘ﬁ#’ﬁﬂ‘—
|
2 -_— \ AR
s \ 1.
s e
DOWELS IN BASE SLAB Wl \ 1.
TO BE DIELD BENT TO 2 1 =11~ BARS G
CONFORM TO ANGLE BREAK J N 1.
& B
‘1 -1, BARS L
FOR DETALS OF Al . e 12" c-C
DOWELS SEE STD. N
DOWELS TO BE A e
e i aat
'D. PG-4. RIS 6 x 6 - W2.1x W2.1
I 8BRS F WELDED WIRE FABRIC
ARy
6 x 6 - W2.1x W2.1 '“l”
WELDED WIRE FABRIC o

1 . FOR DETALLS OF CURTAN
’ WALL SEE ST'D. PG-4.

SECTION B-B

PAY LINES

PIPE SPILLOUT
SECTION A-A

SECTION C-C

ROAD mo\;ﬂmmos STANDARD PIPE SPILLOUT SREFERENGE.

SHEET 1 OF 1 REVISION DATE FOR 21“ - 30“ PIPE CUI—VERTS

302

112.02 VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

DETAL 1 DETAL 2 o =
] B
oSS ©D|>B DETAL 3
a0 g%zjﬁ =) 2
A & A ~7_ 0,2
—1 " A Q D‘f E>_Am'_
AL [ ” ﬁ; S P AL r\. =S D‘:‘Q ®
YN | 2 o | = 2
~ ZA * ] r4
2 3 I/ o Y=
n (oA =
. > B () f
L = |
<) B
I | L
Jre
m Q » t . l,'
ELa T
[
GEOTEXTILE . Y
FABRIC H IS
goreme S ==
& CEQTEXTILE
SECTION A-A SECTION A-A SECTION A-A
MIN. 3S
S _MIN. -~ w X -~ S MIN. =]

NOTES:

1. FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION
OUTSIDE THE CHANNEL WIDTH (W).

2. ON ANY INSTALLATION REQUIRING CULVERT OUTLET PROTECTION WHERE NO ENDWALL
OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE
WITH DETAL 2 SHOWN ABOVE.

3. GEOTEXTILE FABRIC TO BE INSTALLED UNDER CLASS A1,I, AND I MATERIALS IN
ACCORDANCE WITH THE SPECIFICATIONS.

GEOTEXTILE 7 * 4.S - DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.
H - DIAMETER OF GRCULAR GULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARGH
SECTION B-B '
X USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE, BOTTOM WIDTH AND DEPTH
MAXIMUM OUTLET OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.
TYPE OF OUTLET PROTECTION MATERIAL VELOCITY MINMUM T
(FOR DESIGN STORM) OUTLET PROTECTION MINUMUM LENGTH (L)
CLASS Al | CLASS A1DRY RIPRAP 8 fps 8 TorE A NSTALLATION -
CLASS I | cLASSTI DRY RIPRAP 1 fps 24 e — p”
CLASS I | cLASS I DRY RIPRAP 19 fps 36
SPECIFICATION \WVDOoT
REFERENCE
208 CULVERT OUTLET PROTECTION ROAD AND BRIDGE STANDARDS
245
%03 VIRGINIA DEPARTMENT OF TRANSPORTATION REVISION DATE | SHEET 1 OF 1
414 13.01

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EC-2

12" MAX. 4:1 OR FLATTER
6" MAX. STEEPER THAN 4:1

[ L~ CENTER ROW MAY BE
ELIMINATED WHEN SLOPE
11 / IS LESS THAN 4:1

1

I 5'MAX. 4:1 OR FLATTER

3'MAX. STEEPER THAN 4:1
1) 1 T

|

) SEDGE AND END JONTS TO [ Lap yoinT)?
BE OVERLAPPED 2" MINIMUM. | 2" MIN.

ANCHOR SLOT

o COMBINE THIRD ROW OF STAPLES
I ! FROM EACH STRIP IN LAP WITH
ALTERNATE SPACING.

| ! | : Aﬂ—r— I9" MAX.

T
i
i

VARIABLE VARIABLE |
1

==
=
jis

o

fisissi=sffis=ssa=sssasasimar|

T

[mmi
Oy o

- CHECK SLOT JUNCTION SLOT
¥ NOTES:

% HH =—=—1"T0 2" 1. SESRQ?(;(M'%TZE&%%?_L‘?TAPLES REQUIRED
i

2. ANCHOR SLOTS, JUNCTION SLOTS AND
CHECK SLOTS TO BE BURIED 6" TO 12"
AND VARIABLE.

3. MAX. SPACING C-C CHECK SLOTS
100' SLOPE 4% OR LESS 50'SLOPE

Tt

JUNCTION SLOT

K
i
T

+ 5
T 1 3’
pm T
|=: +

L]

NO. 11 MIN.

GAGE WIRE | VARIABLE STEEPER THAN 4%,

VARIABLE 4.STAPLE"S FORMED FROM NO. 8 STEEL
CUT OR FILL SLOPE INSTALLATION DITCH INSTALLATION '

GENERAL NOTES:

4. FOR SOURCES OF APPROVED MATERIAL SEE VDOT'S APPROVED PRODUCTS LIST
FOR EC-2 MATERIALS TYPES 1, 2, 3, 0R 4.

ROLLED EROSION CONTROL PRODUCT IS TO BE LOCATED AS INDICATED
ON THE PLANS IN ACCORDANCE WITH THE DIMENSIONS SPECIFIED ON
TYPICAL SECTION.

"T-TOP" STAPLES OR OTHER MANUFACTURER'S DESIGN APPROVED BY THE
ENGINEER MAY BE SUBSTITUTED FOR THE STAPLES SHOWN.

WIDTH OF MATERIAL MAY VARY FROM MINIMUM DIMENSION BY INCREMENTS OF
4 OR 5 FEET. A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

oot ROLLED EROSION CONTROL PRODUCT SRecEeNe"

e PROTECTIVE COVERING INSTALLATION CRITERIA
(TEMPORARY USE) 606

113.02 07716 VIRGINIA DEPARTMENT OF TRANSPORTATION

2016 ROAD & BRIDGE STANDARDS
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EC-3

TYPICAL INSTALLATION AT END OF PIPE

ROLLED EROSION CONTROL PRODUCT MAY BE
USED IN CONJUNCTION WITH STANDARD
EC-1EROSION CONTROL STONE AT OUTLET
END OF PIPE. |

| |

STAKING DETAIL

Tt
T
T

3' OVERLAP
BETWEEN ROLLS

3-on

STAKES OR PINS
3'0.C.

ENTRENCH EDGES
OF MATERIALS 6".

<<— CHECK SLOT 25'0.C.

* TRANSVERSE
CLOSED CHECK SLOT

6' 70 8"

f

*TRANSVERSE CHECK SLOT TO BE
CONSTRUCTED IN ACCORDANCE WITH
THE MANUFACTURER'S RECOMMENDATION
FOR PREFERRED INSTALLATION.

<SSO <
SIS, z
ORISR
SRS

':::o‘ 1%

* TRANSVERSE

OPEN CHECK SLOT V DITCH

5-0" | NOTES:

1. STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND SHALL BE A MINMUM
OF 12" IN LENGTH. IN SANDY SOILS METAL STAKES A MINIMUM OF 18" IN LENGTH SHALL BE USED.

2. ALL EC-3 MATERIALS ARE TO BE IN ACCORDANCE WITH THE APPROVED PRODUCTS LIST.

3. EC-3 MATERIAL SHOULD BE INSTALLED TO THE SHOULDER BREAK POINT OR EXISTING GROUND
THEN EMBEDDED 6". MATERIAL ON BOTH SIDES OF THE DITCH SHALL BE INSTALLED TO THE SAME
ELEVATIONS.

4. IF_MORE THAN 3 LINES OF MATERIAL ARE REQUIRED PARALLEL TO THE € OF THE DITCH, MATERIAL SHALL
g’l:; I_II}I’_S‘EA[I)_II:I_%IZ')_‘ PERPENDICULAR TO THE CENTER LINE OF THE DITCH, STARTING AT THE LOWEST ¢ ELEVATION

5. FOR SOURCES OF APPROVED MATERIALS SEE VDOT'S APPROVED PRODUCTS LIST FOR ST'D. EC-3,

UPSTREAM AND DOWNSTREAM TERMINAL ~ TYPES 1.2 AND 3.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

et ROLLED EROSION CONTROL PRODUCT \VBoT

SOIL STABILIZATION MAT ROAD AND BRIDGE STANDARDS
244 (PERMANANT DITCH INSTALLATION ) REVISION DATE | SHEET T OF 9

VIRGINIA DEPARTMENT OF TRANSPORTATION 07/16 13.03

2016 ROAD & BRIDGE STANDARDS
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EC-3

RADIUS=S -

DETAILL 1 DETAL 2

=

S MIN.

[
[
I

>

S MIN
>

—H
I
>

X MIN. 3S

I
Il
S MIN. w
T
S
W

S MIN,

X MIN. 3S

3H

3H

IR XXX XXIRK XX xxx;meﬁéﬁ\:r\;
= % XX XX XX XXXXKXX %ﬂf?&ﬁ}

SECTION A-A SECTION A-A

NOTES:

1. FOR MULTIPLE LINE INSTALLATIONS, DIMENSION S IS TO GOVERN THE PROTECTION
OUTSIDE THE CHANNEL WIDTH (W).

2. ON ANY INSTALLATION REQUIRING CULVERT OQUTLET PROTECTION WHERE NO ENDWALL
OR ENDSECTION IS SPECIFIED ON THE PLANS, CONSTRUCTION IS TO BE IN ACCORDANCE
WITH DETAIL 2 SHOWN ABOVE.

3. EC-3 TYPE 3 SHALL BE USED FOR CULVERT OUTLET PROTECTION WHERE THE OUTLET
VELOCITY IS 6 FPS OR LESS FOR THE DESIGN STORM AND THE TOTAL HYDRAULIC
OPENING IS LESS THAN 7 SQUARE FEET. IF THE TOTAL HYDRAULIC OPENING IS 7 SQUARE
FEET OR GREATER, OR THE DESIGN STORM OUTLET VELOCITY IS GREATER THAN 6 FPS
USE STANDARD EC-1.

4. S = DIAMETER OF CIRCULAR CULVERT OR SPAN FOR BOX, ELLIPTICAL OR ARCH CULVERT.

H = DIAMETER OF CIRCULAR CULVERT OR RISE/HEIGHT FOR BOX, ELLIPTICAL OR ARCH
CULVERT.

X USE TYPICAL SECTION SHOWN ON PLANS FOR SIDE SLOPE, BOTTOM WIDTH AND DEPTH
OF CHANNEL OR MATCH EXISTING DITCH OR NATURAL GROUND.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

\WvDOT

ROLLED EROSION CONTROL PRODUCT

ROAD AND BRIDGE STANDARDS SO”_ STABILIZATION MAT

SHEET 2 OF 3

113.04

REVISION DATE (CULVERT OUTLET PROTECTION INSTALLATION)

07/16 VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

204
245
303
414

2016 ROAD & BRIDGE STANDARDS
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EC-3

SLOPE LINING - WET CUT SLOPE [ O
EILL SLOPE SECTION WATER SEEPAGE T sLores

DROP STD EC-3
MATERIAL VERTICALLY
DOWNSLOPE

WHEN WATER SEEPAGE IS PRESENT IN A
SLOPE THAT REQUIRES INSTALLATION OF
EC-3 THE FOLLOWING DETAIL MAY BE USED
WITH THE APPROVAL OF THE DISTRICT
MATERIALS ENGINEER.

VDOT No. 3 AGGREGATE
WRAPPED IN NON-WOVEN
GEOTEXTILE FABRIC EXTENDED
12" ABOVE SOURCE OF WATER

BOTTOM OF CUT SLOPE

12" DEPTH

TOP OF
CUT SLOPE

SOIL_ SHALL BE
TAMPERED PRIOR
TO LAYING TOP
LAP OVER

P INI - DRY

TOE OF FILL
MAINTAN SLOPE ANGLE

BERM

TRENCH INTO BERM AND
PROGRESS DOWNSLOPE

NOTES:

1. SLOPE SURFACE SHALL BE SMOOTH AND FREE OF ROCKS, LUMPS OF DIRT, GRASS, AND
STICKS. MAT SHALL BE PLACED FLAT ON SURFACE FOR PROPER SOIL CONTACT.

2. STAKES SHALL BE WOOD OR METAL AS RECOMMENDED BY THE MANUFACTURER AND
SHALL BE A MINIMUM OF 18 INCHES IN LENGTH.

3. EC-3 MATERIALS SHALL BE IN ACCORDANCE WITH THE APPROVED
PRODUCT LIST.

BOTTOM

OF FILL SLOPE 7

2

4. FOR SOURES OF APPROVED MATERIALS SEE VDOT'S APPROVED PRODUCTS LIST FOR
ST'D. EC-3, TYPE 3 MATERIALS. BOTTOM OF CcuT

5. SLOPES SHALL BE SEEDED IMMEDIATELY PRIOR TO INSTALLATION
OF ST'D.EC-3 TYPE 3 MATERIAL.

OR SHOULDER
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. BREAK POINT

*REFERENGE ROLLED EROSION CONTROL PRODUCT \vDOoT

SOIL STABILIZATION MAT ROAD AND BRIDGE STANDARDS

244

288 (PERMANENT SLOPE INSTALLATION) REVISON DATE | SHEET 3 OF 3

VIRGINIA DEPARTMENT OF TRANSPORTATION 07/16 113.05

2016 ROAD & BRIDGE STANDARDS
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STANDARDS

EC-4

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE |

A

L (VARIES) GROUND LINE

e
SN LA

(]
DD el .
t.‘]st‘]nz ~——18" FOUNDATION
=1 7

. =
HEIGHT (H) OF CREST IS TO BE
3'tIF CHANNEL OR SWALE
IS DEEP ENOUGH OR AS
DESIGNATED BY DESIGNER.

DRY RIPRAP CLASSI

TOP OF BANK

FLOW LINE

SECTION A-A

TYPICAL DETAIL FOR ROCK CHECK DAM TYPE II

SUGGESTED ROCK CHECK DAM SPACING

L = H/S WHERE:
H = HEIGHT OF DAM CREST IN FEET
S = CHANNEL SLOPE IN FT/FT
L = CHECK DAM SPACING IN FEET:; THE DISTANCE SUCH
THAT POINTS A AND B ARE OF EQUAL ELEVATION

CHECK DAM SPACING ,L TO BE DETERMINED FROM THE EQUATION.
IN STEEP SLOPE AREAS THE CHECK DAM SPACING IS NOT TO
BE LESS THAN 25'.

12" #57 STONE

NOTES:

> A ROUND LINE
- . 1. ROCK CHECK DAMS THAT ARE DESIGNATED ON THE PLANS
% &® 3 % ) - > AS A STORMWATER MANAGEMENT (SWM) ITEM ARE TO BE LEFT
2 o : “7~—FLOW SEDIMENT o g IN' PLACE AS A PERMANENT INSTALLATION.
= ra G FOREBAY ‘C?r lj],t;- &—[11‘ . o o oo 12"
: e " e B2 FOUNDATION | 2. WHERE DRAINAGE_AREAS EXCEED 1ACRE OR DITCH GRADE
S 2 % 18' MAX.) EXCEEDS 3%, A TEMPORARY SEDIMENT FOREBAY SHALL BE
2 - INSTALLED WITH MINIMUM DIMENSIONS OF 12" DEPTH, 2' WIDTH
|& . AND 6' LENGTH.
- FOREBAY ®
- 3.IF_CHECK DAMS IS LOCATED INSIDE CLEAR ZONE AND ADJACENT
#1COARSE AGGREGATE —/ |2 TO A TRAVELWAY, SLOPE FACING ON COMING TRAFFIC IS TO BE
Ly A 6:1 AND MAXIMUM H IS TO BE 12",
4. ALTERNATIVE MATERIALS ON VDOT'S SPEL LIST MAY BE
SUBSTITUTED AT NO ADDITIONAL COST TO THE DEPARTMENT.
5. SEE_STANDARD EC-5 FOR DETALS FOR ROCK CHECK DAMS IN
ROADSIDE DITCHES
SECTION A-A FRONT ELEVATION 6. CHECK DAM SHALL NOT BE USED FOR LOCATIONS IN LIVE STREAM.
\WVDOT SPECIFICATION
REFERENCE
oot ROCK CHECK DAMS TYPE (& I
SHEET 1 OF 1 | REVISION DATE 107
13.08 VIRGINIA DEPARTMENT OF TRANSPORTATION 303

2016 ROAD & BRIDGE

STANDARDS
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TYPICAL DETAIL FOR TEMPORARY EC-5
SILT FENCE/CHECK DAM AT TOE OF FILL
A TYPICAL DETAIL FOR TEMPORARY
PENGE SILT FENCE/CHECK DAM AT CULVERT
L NOTE: SILT FENCE ENDWALL
roe o S ]
AND BRIDGE SPECIFICATIONS, AND 3‘«'. .
— — ¢ STANDARD EC-4. TOE OF FILL 1 culvert
_——TOE OF FILL ¢
4 = _
FLOW z {TOE OF FILL
o .
CHECK DAM—" Frow— [ Y T —— | ~—rFLow
€2 CHECK DAM CHECK DAM
ol & =
i R 2
TYPE A OR B i
SHEET FLOW | NOTE:
’YW ! NG CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE ROAD AND
35 CHECK DAM BRIDGE SPECIFICATIONS, AND STANDARD EC-4.
SECTION A-A

NOTES FOR SILT FENCE TYPE A & B:

USE OF TYPE A SILT FENCE IS LIMITED TO A FILL HEIGHT OF 20 FEET OR LESS.

TYPE B SILT FENCE MUST BE USED WHERE THE FILL HEIGHT EXCEEDS 20 FEET.

ALL POSTS SHALL BE DRIVEN 24" MIN.INTO THE GROUND AND SHALL EXTEND 6" ABOVE THE FILTER FABRIC (TYPE A) OR WIRE FENCE (TYPE B).
WOODEN POSTS SHALL BE OAK AND HAVE MIN. DIMENSIONS OF 2" BY 2"  STEEL POSTS SHALL HAVE A MINIMUM WEIGHT OF 1.33 POUNDS PER LINEAR
FOOT.

GEOTEXTILE FABRIC SHALL BE EMBEDDED 12" INTO THE GROUND (6" VERTICALLY AND 6" HORIZONTALLY ALONG THE BOTTOM OF TRENCH) AS SHOWN
IN DETAILS A(2) & B(2) ON SHEETS 2 AND 3.

SLICING IS AN APPROVED ALTERNATIVE TO TRENCHING FOR ANCHORING THE GEOTEXTILE FABRIC INTO THE GROUND SHOWN IN DETAILS A(2) & B(2) ON
SHEETS 2 AND 3. SLICING SHALL BE ACCOMPLISHED IN ACCORDANCE WITH SECTION 303 OF THE ROAD AND BRIDGE SPECIFICATIONS.

WHEN TWO SEPARATE SECTIONS OF GEOTEXTILE FABRIC ADJOIN EACH OTHER, THEY SHALL OVERLAP BY 6" AND BE DOUBLE FOLDED.

GEOTEXTILE FABRIC SHALL BE FASTENED SECURELY TO THE POSTS (TYPE A & B) AND WIRE FENCE (TYPE B ONLY). THE ATTACHMENTS TO THE
WIRE FENCE SHALL BE MADE WITH TIES SPACED EVERY 24" HORIZONTALLY AT BOTH THE TOP AND VERTICAL MIDPOINT OF THE GEOTEXTILE FABRIC.
WIRE FENCE (TYPE B ONLY) SHALL BE FASTENED SECURELY TO THE FENCE POSTS WITH WIRE TIES AND EMBEDDED A MINIMUM OF 2" IN THE
GROUND.

WIRE FENCE (TYPE B ONLY) SHALL BE A MINIMUM OF 14 GAUGE WELDED WIRE WITH A MESH SPACING OF 2" BY 4". ALTERNATIVE MESH SPACING MAY
BE APPROVED BY THE ENGINEER, BUT MUST BE NO MORE THAN 6" BY 6".

FOR AREAS REQUIRING TYPE B SILT FENCE, A MINIMUM LENGTH OF 100 LINEAR FEET SHALL BE INSTALLED.

9.
10. AS AN ALTERNATIVE TO UTILIZING TYPE B SILT FENCE, TWO ROWS OF TYPE A SILT FENCE MAY BE PLACED PARALLEL TO EACH OTHER WITH 3'TO

5'BETWEEN THE TWO ROWS. THIS OPTION MAY BE USED AT ALL LOCATIONS SPECIFYING TYPE B SILT FENCE UNLESS OTHERWISE PROHIBITED BY THE
PLANS. SEE DETAIL ON SHEET 3 (BOTTOM RIGHT).
MATERIALS FOR ALL SILT FENCE SHALL CONFORM TO THE REQUIREMENTS OF SECTION 242 OF THE VDOT ROAD & BRIDGE SPECIFICATIONS.

SPECIFICATION A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \WVDOT
REFERENCE
e TEMPORARY SILT BARRIERS ROAD AND BRIDGE STANDARDS
242 SILT FENCE (TYPE A & B) AND BRUSH BARRIER REVISION DATE | SHEET 1 OF 4
303 VIRGINIA DEPARTMENT OF TRANSPORTATION 08/14 13.07

2016 ROAD & BRIDGE STANDARDS




2016 ROAD & BRIDGE STANDARDS

EC-5 SILT FENCE TYPE A

SEE SHEET 1FOR NOTES

6" MINIMUM ! 6" MAX. |
(SEE NOTE 2) 1
|
|
GEOTEXTILE FABRIC ———= _ |
z ;
: ' :
-ﬁ. =
N | &
GROUND | GROUND
SHEET FLOW o ¥ SURFACE Y SURFACE
T TS G . —t
6" = |
a || X
o~
/ EOTEXTILE FABRIC
WOODEN FENCE POST WOODEN FENCE POST (SEE NOTES 3, 4,58 &

SECTION VIEW PROFILE VIEW

WOODEN FENCE POST

FILL TRENCH TO

GEOTEXTILE FABRIC ANCHOR BOTTOM
OF GEOTEXTILE
FABRIC, COMPACT
THOROUGHLY

/— GEOTEXTILE FABRIC

SEE ENLARGED

DETAIL A(2) AT RIGHT EMBED GEQTEXTILE
COMPACTED EARTH FABRIC IN TRENCH A MIN.
OF 6" HORIZONTALLY AND
6" VERTICALLY.

(SEE NOTES 3 AND 4)

DETAIL A(D DETAIL A(2)
\VDOT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECIFICATION
ROAD AND BRIDGE STANDARDS TEMPORARY SILT BARRIERS RE:EOZENCE
SHEET 2 OF 4 | REVISION DATE SILT FENCE (TYPE A & B) AND BRUSH BARRIER 242
13074 08/14 VIRGINIA DEPARTMENT OF TRANSPORTATION 283

2016 ROAD & BRIDGE STANDARDS
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6" MINIMUM |

(SEE NOTE 2)

SILT FENCE TYPE B

SEE SHEET 1FOR NOTES

EC-5

10' MAX.

WIRE FENCE
/(SEE NOTES 7 & 8
I

WIRE FENCING
TO BE EMBEDDED 2" # -
INTO THE GROUND X X 2
o
=z
GEOTEXTILE FABRIC —————= _ 2 s
= = & z
B P = =
: 5 _ :
z N " Z %
= = { ~
& GROUND 2 I
SHEET FLOW o SURFACE " r SURFACE
R T LK 7 o N7\
ol f 3 | o £
PR . % |
z z .
=
6" MIN. z : \—C
< N
o EOTEXTILE FABRIC
(SEE NOTES 3,4,5,% 6
STEEL FENCE POST STEEL FENCE POST ———=~
SECTION VIEW PROFILE VIEW
STEEL FENCE POST y

SHEET
FLOW—=

WIRE FENCE

GEOTEXTILE
FABRIC

DETAL B(D

SEE ENLARGED
DETAIL B(2) AT RIGHT

COMPACTED EARTH

WIRE FENCE

TO BE EMBEDDED A MIN.
OF 2" INTO THE GROUND
(SEE NOTE 7)

GEOTEXTILE FABRIC

FILL TRENCH TO
ANCHOR BOTTOM
OF GEOTEXTILE

FABRIC, COMPACT
THOROUGHLY

777777
UL LA

DK

S

EMBED GEOTEXTILE
FABRIC IN TRENCH

A MINIMUM OF 6"
HORIZONTALLY AND
6" VERTICALLY.

(SEE NOTES 3 AND 4)

DETAIL B(2)

TEMPORARY SILT
FENCE TYPE A

SHEET FLOW

3'T0 5'

ALTERNATIVE SILT FENCE TYPE B
(SEE NOTE 10)

SPECIFICATION
REFERENCE

107
242
245
303

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

TEMPORARY SILT BARRIERS

SILT FENCE (TYPE A & B) AND BRUSH BARRIER

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 3 OF 4

08/14 13.078

2016 ROAD & BRIDGE STANDARDS
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EC-5
SILT BARRIERS
TYPICAL DETAIL FOR BRUSH BARRIER
(TO BE USED AT ALL APPLICABLE LOCATIONS)
GEOTEXTILE
F ABRIC —=A
—— (E
[T T T O I IO a o IaaaaT
e + % B B
— _ _ _— T — 0
J J ! T NOT TO EXCEED !
TOE OF FILL R/W OR EASEMENTS—"I |
1 Y
I N ¢ BRUSH, LIMBS, ROOT MAT
[ AND UNMERCHANTABLE TIMBER
_l.,;._r'__mTz_____’_
N_—L70E OF FILL SECTION A-A
FLOW
—" o | TRENCH—=
TRENCH—= A
GEOTEXTILE FABRIC \
i A%
GEOTEXTILE FABRIC o
TRENCH TIES OR STAPLES
BRUSH
PROVIDE 1" TUCK OR
SUITABLE REINFORCING BACK ISOMETRIC
TOP END SECTION
GEOTEXTILE FABRIC
_TO BE OVERLAPPED 6"
NOTES:
1. BRUSH BARRIERS SHALL BE CONSTRUCTED AT LOCATION SHOWN ON THE PLANS
OR AS DIRECTED BY THE ENGINEER. BRUSH SHALL BE PILED AGAINST EXISTING
BRUSH TREES TO PREVENT MOVEMENT OF BARRIER. BRUSH SHALL BE PILED AS TIGHTLY
THOROUGHL Y AS POSSIBLE AND WEIGHTED DOWN BY UNMERCHANTANTABLE LOGS.
COMPACTED BACKFILL 2.GEOTEXTILE FABRIC CONFORMING TO THE ROAD AND BRIDGE SPECIFICATIONS
SHALL BE INSTALLED AS DETAILED ABOVE. GEOTEXTILE FABRIC MAY ALSO BE
ATTACHED TO EXISTING FENCES WHEN SPECIFIED ON THE PLANS OR DIRECTED
IBE[')VECE'-'P A;Pﬁpw%/ETELY EMBED APPROXIMATELY 8" OF BY THE ENGINEER.
CEOTEXTILE FABRIC IN TRENCH 3.NO BRUSH WILL BE DESTROYED OR REMOVED FROM THE PROJECT UNTIL ALL
BRUSH SILT BARRIERS ARE IN PLACE AND HAVE BEEN INSPECTED AND APPROVED
BY THE ENGINEER.
FRONT ISOMETRIC 4.DIMENSIONS SHOWN ARE APPROXIMATE ONLY.
\vDOT SPECIFICATION
REFERENCE
ROAD AND BRIDGE STANDARDS TEMPORARY S”—T BARRIERS
SHEET 4 OF 4 | REVISION DATE SILT FENCE (TYPE A & B), AND BRUSH BARRIER 107
13.08 08/14 VIRGINIA DEPARTMENT OF TRANSPORTATION 303
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INLET PROTECTION
(TYPE A)

15" TEMPORARY
FILTER BARRIE

R
N ADJACENT TO CONCRETE
< SEE STANDARD EC-5
&R G FOR TEMPORARY FILTER
S CHECK DAM  BARRIER INSTALLATION

REQUIREMENTS

TYPICAL TREATMENT FOR
DROP INLET WITH CONCRETE
GUTTER

#3 COARSE
AGGREGATE

SECTION A-A

XIF CHECK DAM IS LOCATED INSIDE CLEAR ZONE AND ADJACENT
TO A TRAVELWAY, SLOPE FACING ON COMING TRAFFIC IS TO BE
6:1 AND MAXIMUM H IS TO BE 12".

TYPICAL TREATMENT

FOR DROP INLET

SEE

NOTE 1 —i

ADJACENT

CONCRETE
k’ 3

WITHOUT CONCRETE GUTTER

TEMPORARY
FILTER
ARRIER

EC-6

INLET PROTECTION

(TYPE B)

%" X %" MESH

HARDWARE CLOTH GRAVEL FILTER

#3 COARSE AGGREGATE

RUNOFF
WATER wiTH OVERFLOW ——3

CONCRETE BLOCK

FILTERED WATER

%" X %" MESH
HARDWARE CLOTH

2" X 4" WOOD STUD
(TO KEEP FRONT BLOCKS IN PLACE)

\—CURB INLET
CONCRETE
GUTTER (TYPICAL)

SECTION VIEW
SPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB
INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY
TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUCTURE.

120 CONCRETE
x == GUTTER
DITCH FLOW 7
| 2030%
T
LN e iR
T

1. POSTS _AND TOP RAIL SHALL BE A NOMINAL 2'/5" X 2!/p"
OR A 3" DIA. NO. 2 SOUTHERN PINE, A NOMINAL 2" X 2"
OAK, OR_STEEL HAVING A MIN. WEIGHT OF 1.25 LBS. PER
LINEAR FOOT AND A MIN. LENGTH OF 5'FOR TEMPORARY
SILT FENCES.

2. END OF FILTER BARRIER TO BE EMBEDDED INTO
AGGREGATE.

3. IF_ A DROP INLET IS LOCATED IN A SAG IN THE DITCH
GRADE, A CHECK DAM IS REQUIRED FOR EACH SIDE
OF THE INLET THAT RECEIVES DITCH FLOW.

4. WHERE DRAINAGE AREAS EXCEED ONE ACRE OR DITCH
GRADE EXCEEDS 3%, A TEMPORARY SEDIMENT FOREBAY
SHALL BE INSTALLED WITH MINIMUM DIMENSIONS OF 12"
DEPTH, 2' WIDTH AND 6'LENGTH.

NOTE:

GEOTEXTILE PRODUCTS DESIGNED TO BE INSERTED INTO GRATED DROP INLETS

OR DESIGNED TO COVER THE SLOTS OF SLOT DROP INLETS, THAT HAVE BEEN
APPROVED FOR USE ON VDOT PROJECTS AND ARE FOUND ON VDOT'S SPEL LIST,
MAY BE SUBSTITUTED FCR THE DROP INLET PROTECTION DEVICES DETALED HEREON.

SPECIFICATION DOT
e INLET PROTECTION ROAD AN}gRIDGE STANDARDS
;3.72 (TYPE A AND B) REVISION DATE SHEET 1 OF 2
303 VIRGINIA DEPARTMENT OF TRANSPORTATION 113.09

2016 ROAD & BRIDGE STANDARDS
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EC-6

TYPICAL DETAIL FOR INSTALLATION OF TEMPORARY
SILT FENCE/CHECK DAM AT CULVERT

FILTER BARRIER/

SILT FENCEE \ENDWALL

QT
a

TOE OF FILL 1 cuLvert

— &
{TOE OF FILL

\

FLOW—= — ~— FLOW

FLO|

CHECK DAM CHECK DAM

[

NOTES:

1. FOR FILL HEIGHT OF 20'OR LESS, TYPE A SILT FENCE MAY BE USED.

FOR FILL HEIGHT GREATER THAN 20', TYPE B SILT FENCE IS REQUIRED.

2. ROCK CHECK DAM IS TO BE CONSTRUCTED IN ACCORDANCE WITH THE
ROAD AND BRIDGE SPECIFICATIONS, AND STANDARD EC-4.

3. SILT FENCE IS TO BE INSTALLED IN ACCORDANCE WITH THE ROAD AND
BRIDGE SPECIFICATIONS, AND STANDARD EC-5.

x INSTALLATION DETAIL ONLY - ROCK CHECK DAMS AND SILT FENCE TO BE PAID
FOR IN ACCORDANCE WITH THE ROAD AND BRIDGE SPECIFICATIONS.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

113.10

REVISION DATE
07716

INLET PROTECTION
(TYPE C)

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

107
242
303

2016 ROAD & BRIDGE STANDARDS
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f " \ TOP OF EMBANKMENT
?g a
B \ S~ WEIR (ROCK CHECK DAM TYPE 1)
: (SEE STANDARD EC-4 FOR DETALS
VARES = NOT SHOWN)
+ ss L "f;
A . A
&l
\ > J
PLAN VIEW OF TEMPORARY SEDIMENT TRAP

L
NS

SLOPE VARIES

EXISTING GROUND OR
TOP OF EMBANKMENT

&y v DRY STORAGE ELEVATION "B"

v WET STORAGE ELEVATION "C"

ELEVATION

"D EXISTING GROUND

TYPICAL SECTION (A-A) THRU
TEMPORARY SEDIMENT TRAP

EXISTING GROUND OR

EC-7

ELEVATION "B"

TYPICAL SECTION THRU WEIR
( ROCK CHECK DAM TYPE 1

NOTES:

CHECK DAM IS SHOWN FOR ILLUSTRATION ONLY AND IS
NOT INCLUDED IN PAYMENT FOR SEDIMENT TRAP.

THE SEDIMENT STORAGE VOLUME SHALL BE 134 CUBIC
YARDS/ACRE OF TOTAL CONTRIBUTING DRAINAGE AREA

AND SHALL CONSIST OF HALF IN THE FORM OF WET STORAGE
AND HALF IN THE FORM OF DRY STORAGE.

SEE PLANS FOR DIMENSIONS AND ELEVATIONS.

SPECIFICATION
REFERENCE

107
303

TYPICAL SEDIMENT TRAP

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

01713 13.11

2016 ROAD & BRIDGE STANDARDS
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EC-8

TYPICAL DEWATERING BASIN

1-6"

\
PUMP r
HOSE BALED STRAW BERM
_\_ a )
—]-n S—DRY RIP RAP

CLASS AI
SPLASH BLOCK
18" DEPTH

6' MIN.

6' MIN.

-

—y

A <—]
NO. 25 OR
26 AGGR. B

i)

3 DRY RIP-RAP
CLASS AT

us)

A <—I
PLAN
NOTES:

1. DEWATERING BASIN SIZE SHALL BE DETERMINED BY THE FORMULA
16 X GAL./MIN. OF PUMP = CU.FT. OF STORAGE CAPACITY.

2. THIS WORK SHALL CONSIST OF THE CONSTRUCTION OF A DEWATERING
BASIN FOR THE PURPOSE OF RECEIVING SEDIMENT-LADENED WATER
PUMPED FROM_A CONSTRUCTION SITE TO ALLOW_ FOR FILTRATION BEFORE
IT REENTERS THE WATERWAY. PUMPING INTO THESE BASINS SHALL
CEASE WHEN THE FLOW FROM THE BASIN BECOMES SEDIMENT-LADENED.

3. SURFACE WATER FLOW SHALL BE DIVERTED AROUND THIS DEVICE.

4. THE OUTFALL FROM THE BASIN(S) SHALL HAVE A STABILIZED CONVEYANCE
TO RECEIVING WATERS.

5. ONCE THE DEWATERING BASIN BECOMES FILLED TO HALF OF THE STORAGE
CAPACITY, ACCUMULATED SEDIMENT SHALL BE REMOVED AND DISPOSED OF IN
AN APPROVED DISPOSAL AREA OUTSIDE OF THE 100-YEAR FLOODPLAIN UNLESS
OTHERWISE APPROVED ON THE PLANS.

6. SEDIMENT CONTROL DEVICES ARE TO REMAIN IN PLACE UNTIL ALL DISTURBED
AREAS ARE STABILIZED AND THE ENGINEER APPROVES THEIR REMOVAL. GROUND
CONTOURS SHALL BE RETURNED TO THEIR ORIGINAL CONDITION UNLESS
SPECIFICALLY APPROVED OTHERWISE BY THE ENGINEER.

GEOTEXTILE DRAINAGE FABRIC

NO. 25 OR 26 AGGR.
2y /_ 4" DEPTH

AN
SECTION A-A

% GEOTEXTILE DRAINAGE
FABRIC TO COVER_INSIDE
FACE OF BALED STRAW BERM.

PUMP HOSE

GEOTEXTILE

DRAINAGE FABRIC

WOOD OR STEEL
STAKES

GEOTEXTILE
DRAINAGE FABRIC

STORAGE
CAPACITY

\FLAT BOTTOM,

SECTION B-B

— >

TYPICAL SYNTHETIC PRODUCT

>

3" NN,

BAG TO BE PLACED ON A LEVEL PAD COMPRISED
OF COMPACTED EARTH OR *57 COARSE AGGREGATE.

SECTION A-A

/— SEWEN IN SPOUT

[3<rPump Hose

]

7. SYNTHETIC PRODUCTS THAT HAVE BEEN APPROVED FOR USE ON VDOT PROJECTS DEWATERING BAG PIPE CLAMP
AND FOUND ON VDOT'S SPEL LIST MAY BE USED IN LIEU OF THIS DESIGN.
HOWEVER, VDOT WILL ONLY COMPENSATE THE CONTRACTOR UP TO THE BID PRICE
PER EACH AT EACH SITE.
\_ J
PLAN
VDOT SPECIFICATION
A DEWATERING BASIN REFERENCE

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

13.12

VIRGINIA DEPARTMENT OF TRANSPORTATION

107
303

2016 ROAD & BRIDGE STANDARDS
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| 2'-0" MIN. |

TEMPORARY DIVERSION DIKE

NOTE:

EC-9

2'-0" ROUNDING (OPTIONAL)

COMPACTED SOIL

1. THE CHANNEL CREATED BEHIND THE DIKE SHALL HAVE A POSTIVE GRADE TO A STABILIZED OUTLET.

THE CHANNEL SHALL BE STABILIZED, AS NECESSARY, TO PREVENT EROSION.

2. TEMPORARY DIVERSION DIKE WILL BE MEASURED AND PAD FOR IN ACCORDANCE WITH SECTION 303

OF THE SPECIFICATIONS.

PREFERENCE TEMPORARY DIVERSION DIKE

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

13.13

2016 ROAD & BRIDGE STANDARDS
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EC-10

TEMPORARY BERM & SLOPE DRAIN

SEE ALTERNATE

s LAY o
g%ézoELBOW | VARIES SLOPE DRAIN
EARTHEN
(TYPICAL) EARTHEN BERM EERM AL
o
§
" NN QN Y o
MIN. SRS o Yo\ — "
CORRUGATED PIPE CUTOFF WALL NN T
SN OULET PSRN s S on rteees |
' -1, CL L TY INST. OPE 3%
CTYPICAL) A ——— SECTION A-A
ENTRANCE SEDIMENT FOREBAY
i SECTION MIN. LENGTH = 3D
N 22/5° S
2' MIN. | (F’T'F;EPIE'ABQW A [ tRONT OF BERM IS TO BE CONSTRUCTED IN
["@ LESS THAN 1%SLOPE | L A STRAIGHT LINE TO PREVENT POCKETING OF
WATER, AND TO PROVIDE UNIFORM DRAINAGE
PROFILE TO THE SLOPE DRAN.
g'_ 7 /s COMPACTED SOIL ALTERNATE ENTRANCE TREATMENT
. WE‘Q / / / / / / ) FLOW
ATAAA2 ol
{4, /A\\; A( S T SEDIMENT FOREBAY
RN, @%\ /A\\Y/ A\/\V//\?Z\«\/)» \>’;/,<<</\>/§>/\y \\\\.‘-vw IITRNITEY wb 2'DEPTH
N NN NN NN R NN EARTHERN ™"y e MINIMUM
; BERMN e ey,
4.5' MIN. Y Ly, LENGTH = 1.5D
“\.Wn LT 2 /y/v
_\,\\M‘&um..u_”
EARTHEN BER AT L,
EARTHEN BERM SHALL BE INSTALLED IN ACCORDANCE WITH THE PLANS ( iv,;_-v_;“_
AND SPECIFICATIONS OR AS DIRECTED BY THE ENGINEER. S Vi vy,
TR R T IAVARNTIRYS iy, v
SIZE OF SLOPE DRAN T O W/ ggglEméETlLT FOREBAY
MAXIMUM DRAINAGE| MINIMUM PIPE v i
AREA (ACRES) | DIAMETER, D (IN.)
0.5 12 PLAN VIEW
1.5 18
2.5 21 INLET
3.0 24 EARTHEN BERM
NOTES
1. SLOPE DRAIN SHALL BE SECURELY STAKED
TO THE SLOPE, AT 10' (OR LESS) INTERVALS.
2. THE SLOPE DRAIN SECTIONS SHALL BE
SECURELY FASTENED TOGETHER AND HAVE
WATER TIGHT FITTINGS.
PROFILE
\VDOT SR
ROAD AND BRIDGE STANDARDS TEMPORARY BERM & SLOPE DRA|N
SHEET 1 OF 1 REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION ;%é
— 01/13

2016 ROAD & BRIDGE STANDARDS
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MINIMUM REQUIREMENTS FOR
STABILIZED CONSTRUCTION ENTRANCE

AR

70' MIN.

WASH RACK
(OPTIONAL)

EXISTING
PAVEMENT —|

* 1 COARSE AGGREGATE

6" MINIMUM DEPTH *1 COARSE AGGREGATE, WITH MINIMUM
10' CLOSEST TO ROADWAY CAPPED WITH 4" MINIMUM DEPTH
#68 OR #78 AGGREGATE, AS DIRECTED BY THE ENGINEER.

6"-10" MIN.— 3

#1 COARSE AGGREGATE: _‘r_i‘_
2 5:1 EXISTING PAVEMENT

&: 1
S
}%ROUND
GEOTEXTILE SUBGRADE

STABILIZATION FABRIC

PROFILE

61
EXISTING

1. SURFACE WATER SHALL BE PIPED UNDER THE CONSTRUCTION ENTRANCE. IF
EEIQTA(I;TTISEDIMPRACTICAL' A MOUNTABLE BERM WITH 5:1 SLOPES WILL BE

2.THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT
TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHT OF WAY. THIS MAY
REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS
DEMAND AND REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP
SEDIMENT. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO
PUBLIC RIGHT OF WAY SHALL BE REMOVED IMMEDIATELY.

3.WHEELS SHALL BE CLEANED TO REMOVE SEDIMENT PRIOR TO ENTRANCE
ONTO PUBLIC RIGHT OF WAY. WHEN WASHING IS REQUIRED, IT SHALL BE
DONE ON AN AREA STABILIZED WITH STONE AND WHICH DRAINS INTO AN
APPROVED SEDIMENT TRAPPING DEVICE.

4.PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED
AFTER HEAVY USE AND EACH RAN.

EC-1

SPECIFICATION
REFERENCE

107
303

STABILIZED CONSTRUCTION ENTRANCE

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

13.15

2016 ROAD & BRIDGE STANDARDS
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EC-12
TYPICAL SECTION
TEMPORARY DIVERSION CHANNEL
AND ACCEPTABLE LININGS
TEMPORARY
« DIVERSION
SILT FENCE
~O REQUIRED
~
-
CLASS I
DRY RIPRAP
STREAM
EXISTING
———STREAM DIVERSION
SOIL FILL RIPRAP GEOTEXTILE
BEDDING MATERIAL
DAM DETAIL
SILT FENCE SILT FENCE
EXIST. POST POST EXIST.
GROUND RIPRAP GEOTEXTILE GROUND
BEDDING MATERIAL
(BLACK) Sy
N
ENTRENCH SILT FENCE ¥ SILT FENCE RIPRAP GEOTEx:S-:S " i Fence
OO T eE, MATERIAL EXIST. BEDDING MATERIAL EXIST.
GROUND CLASS I RIPRAP OR ROUND

CLASS A LINING

ENTRENCH SILT FENCE
AND GEOTEXTILE MATERIAL
IN SAME TRENCH

CLASS B LINING

BOTTOM WIDTH OF TEMPORARY DIVERSION CHANNEL SHALL

STREAM DIVERSION
GENERAL NOTES

SLOPES

MAXIMUM STEEPNESS OF SIDE SLOPES SHALL BE 1:1. DEPTH AND GRADE
MAY BE VARIABLE, DEPENDENT ON SITE CONDITIONS, BUT SHALL BE
SUFFICIENT TO ENSURE CONTINUOUS FLOW OF WATER IN THE DIVERSION.

EXCAVATION

NO EXCAVATED MATERIAL SHALL BE STORED OR STOCKPILED NEXT TQO THE
DIVERSION OR IN SUCH A MANNER THAT SILTATION OF THE STREAM COULD

PIPE CULVERTS

PIPE_CULVERT(SY MAY BE USED TO DIVERT A STREAM PROVIDED THEY ARE
PROPERLY SIZED TO SAFELY CARRY THE FLOW OF A TWO YEAR STORM
El USED FOR NO LONGER THAN 72 HOURS
VIDE C REASONABLY EXPECTED
WITHIN THAT TIME PERIOD AND THEY ARE APPROVED BY THE ENGINEER.

WHEN THE CONTRACTOR USES PIPE CULVERTS IN LIEU OF THE DIVERSION

SH ON THE PLANS FOR
MPORARY DIVERSION CHANNEL EXCAVATION AND TEMPORARY DIVERSION
CHANNEL LINING CLASS SPECIFIED.

LINING

THE CONTRACTOR SHALL HAVE THE OPTION OF USING A HIGHER CLASS OF
LINING THAN THAT SPECIFIED ON THE PLANS. NO ADDITIONAL COMPENSATION
WILL BE ALLOWED FOR USING THE HIGHER CLASS.

STREAM DIVERSION LINERS SHALL BE SECURED AT THE UPSTREAM AND
DOWNSTREAM SIDES WITH NON-ERODIBLE WEIGHTS SUCH AS EROSION
CONTROL STONE. THESE WEIGHTS SHALL ALLOW NORMAL FLOW OF THE
STREAM. SOIL SHALL NOT BE MIXED IN WITH STREAM DIVERSION WEIGHTS.
WEIGHTS MAY ALSO BE NEEDED ALONG THE STREAM DIVERSION'S LENGTH.

STREAM DIVERSION LINERS SHALL BE ENTRENCHED AT THE TOP OF THE
DIVERSION SLOPES (SLOPE BREAKS] WITH A LINE OF SILT FENCE.

PROTECTIVE COVERING (EC-21 STAPLES OR NON-ERQDIBLE WEIGHTS SHALL
BE USED AS NECESSARY TO ANCHOR STREAM DIVERSION LINERS TO THE
SIDE SLOPES OF THE DIVERSION. WOODEN STAKES SHALL NOT BE USED ON
THE DIVERSON'S BOTTOM OR SIDE SLOPES.

STREAM DIVERSION LINERS SHALL BE OVERLAPPED WHEN A SINGLE OR
CONTINUQUS LINER IS NOT AVAILABLE OR IS IMPRACTICAL. OVERLAPS
SHALL BE PLACED SUCH THAT CONTINUQUS FLOW OF THE STREAM IS
MAINTAINED. AN UPSTREAM SECTION SHALL OVERLAP A DOWNSTREAM

SE OVERLAPS ALONG THE CROSS-SECTION
A'UNER IS PLACED IN THE STREAM DIVERSION
BOTTOM FIRST AND ADDITIONAL PIECES OF LINER ON THE SLOPES OVERLAP
THE BOTTOM PIECE BY A MINIMUM OF 18".

GENERAL

THE DOWNSTREAM PLUG SHALL BE REMOVED PRIOR TQO THE UPSTREAM
PLUG WHEN A STREAM DIVERSION IS USED FOR THE TRANSPORT OF WATER.

NON-ERQODIBLE MATERIALS, INCLUDING BUT NOT LIMITED TQ, EROSION CONTROL
STONE. CONCRETE BARRIERS, SANDBAGS, PLYWOOD, OR SHEET PILING SHALL BE
USED BOTH TO DIVERT THE STREAMS AWAY FROM THEIR ORIGINAL CHANNELS
AND TO PREVENT OR REDUCE WATER BACKUP INTO A CONSTRUCTION AREA.

STREANS MAY BE DIVERTED THROUGH AN EXISTING OR INCOMPLETE
STRUCTURE PROVIDED THEY WILL NOT RE-ENTER A DISTURBED AREA,
INTO CONTACT WITH WET CONCRETE, AND/OR BECOME PARTIALLY OR
WHOLLY IMPOUNDED, SILTED, OR OTHERWISE CONTAMINATED.

STREAMS MAY BE REDIVERTED UPON COMPLETION OF THE DRAINAGE
STRUCTURE(S) FOR WHICH THE DIVERSION WAS BULT. PRIOR TO
REDIVERSION, ANY MATERIALS USED TO PREVENT WATER BACKUP INTO
THE DOWNSTREAM END OF THE DRAINAGE STRUCTURE(S) SHALL BE
REMOVED. THIS MATERIAL SHALL NOT BE PLACED IN THE DOWNSTREAM
END OF THE DIVERSION UNTIL AFTER WATER HAS BEEN REDIVERTED TO
THE DRAINAGE STRUCTURE(S). A STREAM SHALL BE REDIVERTED BY
REMOVING ALL OF THE MATERIALS DAMMING THE UPSTREAM END OF THE
DRAINAGE STRUCTURE(S) BEFORE PLACING IT IN THE UPSTREAM END OFF
THE STREAM DIVERSION. THE DIVERSION SHALL BE SEALED OFF AT THE
DOWNSTREAM END AND THEN BACKFILLED.

ONCE STARTED, ANY WORK TO RELOCATE A STREAM (PLUGS) SHALL NOT BE
DISCONTINUED UNTIL IT IS COMPLETED.

ANY DEVIATIONS TO THE ABOVE NOTED STREAM DIVERSION DESIGN, INSTAL-
LATION, OR MAINTAINANCE SHALL BE APPROVED BY THE ENGINEER.

COME

APPROXIMATE THE BOTTOM WIDTH OF THE NATURAL STREAM CHANNEL.

VDOT SPECIFICATION

o eI TEMPORARY DIVERSION CHANNEL
302
SHEET 1 OF 1 | REVISION DATE VIRGINIA DEPARTMENT OF TRANSPORTATION 303
13.16 4/08 414
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SEE PLANS FOR NUMBER OF LINES OF PIPE

TO BE ENCOMPASSED BY WEIR WALL

CONCRETE ENDWALL
(CAST IN PLACE OR PRECAST)

—

+

3>

T
€V ARIABLE

2'MIN

4 1& }
leae———— ¥ VARIABLE ——————=} PROPOSED RIPRAP WEIR

(DRY RIPRAP CLASS D

PLAN VIEW
(ENDWALL WITHOUT WINGS)

— EXISTING STREAM BED

EC-13

A
le=— ¥VARIABLE

(ENDWATEA%I%(I!F‘«IINGS)

EXISTING STREAM BED
ELEVATION

/ 18"
.
7\ A G,
vaa it * TYPICAL SECTION A-A
VARIABLE
2' MIN
CULVERTS COUNTERSUNK 6" MIN
BELOW EXISTING STREAM BED
END VIEW
LEGEND NOTES:
® 6'MINIMUM OR !> P. 1. THE TOP WIDTH OF THE WEIR IS VARIABLE AND IS TO BE ADJUSTED
AS NEEDED TO DIRECT THE LOW FLOW TO THE BARREL(S) DESIGNATED
% DIMESION VARIES ACCORDING TO PIPE SIZE, SKEW AND ENDWALL DIMENSIONS ON THE PLANS.
Sﬁ{ DEPTH OF FOUNDATION TO BE VARIABLE ACCORDING TO SITE CONSTRAINTS 2. FOR SKEWED ENDWALLS, RIPRAP WEIR SIDES ARE TO BE CONSTRUCTED
OR AS DIRECTED BY THE ENGINEER PARALLEL WITH PIPE SKEW.
A THE PROPOSED HEIGHT OF THE RIPRAP WEIR, FROM THE EXISTING STREAM 3. REFER TO APPLICABLE ENDWALL STANDARD DRAWING FOR DIMENSIONS
BED TO THE TOP OF WEIR,IS TO BE SPECIFIED ON THE ROADWAY PLANS. NOT SHOWN HEREIN
"X" DIMENSION (HEIGHT OF WEIR ABOVE STERAM BED) CAN BE A MINIMUM
OF 6" OR ANY VARIABLE DIMENSION TO A MAXIMUM OF 12". 4, BASIS OF PAYMENT: TO BE PAD FOR AS SQ.YDS. OR TONS OF
DRY RIPRAP CLASS |
SPECIFICATION RIPRAP WEIRS \WDOT
REFERENCE
ROAD AND BRIDGE STANDARDS
o7 LOW FLOW DIVERSION FOR MULTIPLE LINE CULVERT INSTALLATIONS T
303 VIRGINIA DEPARTMENT OF TRANSPORTATION 1317
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EC-14

*1 COARSE AGGREGATE 4" DEEP

COVER IN
ACCORDANCE
WITH ST'D PC-1

*1 COARSE AGGREGATE

TOP_OF BANK

TEMPORARY CULVERTS
{(SEE NOTE 21

CLASS | DRY
RIP RAP

GEOTEXTILE BEDDING
MATERIAL

CLASS |
DRY RIP RAP

12" x 12"

TIMBER

TOP OF BANK

STREAM CHANNEL

PLAN VEW

NOTE:

CLASS I
DRY RIPRAP

TENPORARY CULVERTS
(SEE NOTE 2)

ORDINARY HIGH
WATER ELEVATION

12" X 12"

~

SILT FENCE
AS REQUIRED

~
- -

® 1 AGGREGATE

TIMBER

CLASS T

SECTION A-A

1. THE CULVERT(S) SHALL BE SIZED TO CONVEY THE FLOW OF A TWO YEAR STORM EVENT.
THE ELEVATION OF THE TWQO YEAR EVENT SHALL BE AT OR BELOW THE LOWEST SURFACE
ELEVATION OF THE CROSSING. THE REOUIRED HYDRAULIC OPENINGS SHOULD BE DETERMINED
USING THE APPROPRIATE HYDROLOGIC/HYDRAULIC DESIGN TECHNIQUES. A TEMPORARY

VEHICULAR WATERCOURSE CROSSING SHOULD ONLY BE UTILIZED WHERE THE DRAINAGE AREA
IS NO GREATER THAN 1SQUARE MILE. THE DEPTH OF STONE COVER OVER THE CULVERT(S)

SHALL BE IN ACCORDANCE WITH STANDARD PC-1.

2. AN ALTERNATIVE TEMPORARY VEHICULAR WATERCOURSE CROSSING DESIGN MAY BE USED
PROVIDED IT IS SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL IN ACCORDANCE
WITH ROAD AND BRIDGE SPECIFICATIONS 103.10 AND 107.02.

\WDOT

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

13.18

4/09

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION

TEMPORARY VEHICULAR WATERCOURSE CROSSING REFERENCE

302
303
414
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9:0.9.9.9.9.9.

—~—— FLOW

MIN. DIAMETER 18"

WOOD

1.5" X 1.5"

24" MIN.
(TYP.)

SEDIMENT RETENTION ROLL

STAKE

MIN.

|—>A

PLAN

SEDIMENT RETENTION
MIN. DIAMETER 18"

ROLL

S
(OVV

1SS

S

24" MIN.
(TYP.)

NOTES:

1.5

EC-15

THE STANDARD FOR SEDIMENT RETENTION ROLLS (SRR) SHALL INCLUDE
COMPOST FILTER SOCKS AND SEDIMENT TUBES, UNLESS SPECIFICALLY
NOTED.

SRR SHALL BE INSTALLED ALONG THE GROUND CONTOUR, OR AT
THE TOE OF SLOPES TO HELP REDUCE THE EFFECTS OF SOIL
EROSION AND TO RETAIN SEDIMENT. SRR APPLIED AT THE TOE OF
A SLOPE SHOULD BE PLACED 10' AWAY FROM THE TOE. SRR

SEDIMENT TUBES USED IN SLOPE APPLICATIONS MAY REMAIN IN
PLACE TO BIODEGRADE. COMPOST FILTER SOCKS SHOULD BE
REMOVED FROM SLOPES AFTER STABILIZATION IS COMPLETE.

THIS MAY BE ACCOMPLISHED BY CUTTING THE SOCK OPEN AND
SPREADING THE FILL MATERIAL ON THE SITE. ALL NON-BIODEGRADABLE

ONLY SSR PRODUCTS LISTED ON THE APPROVED PRODUCTS LIST

SEDIMENT RETENTION ROLLS (SRR) USED FOR SLOPE APPLICATIONS

PAYMENT SHALL INCLUDE ALL MATERIALS AND LABOR NECESSARY

SEDIMENT SHALL BE REMOVED FROM BEHIND THE SRR WHEN IT HAS
ACCUMULATED TO ONE-HALF THE EXPOSED HEIGHT OF THE STRUCTURE

1.5"
ACTUAL). THE STAKE SHALL BE EMBEDDED A MINIMUM OF 2'.

X 1.5"

IN A SLOPE
TO PREVENT FLOW AND SEDIMENT

2.
P s s s s sy rrrrrrrer AL
e R RS
? SHALL NOT BE USED IN STREAMS.
‘*ﬁ |—>A 3.
2' MIN. OVERLAP 5
L
Q=
Zzuw
% 20 MATERIAL AND STAKES SHALL BE REMOVED.
— a O
L ne 4.
l éﬁ MAY BE USED.
S+
=z 5.
({}g WILL BE PAID IN ACCORDANCE WITH 603.04.
SEDIMENT RETENTION ROLL 6.
MIN. DIAMETER 18" |—>B FOR INSTALLATION, MAINTENANCE AND REMOVAL.
":‘0 7.
SRS SIS AgSTeseseszsesesser Y seseseseseseseseid
°“0“*z.:.:.:2:.:.:2:.:.:.:.z.:.:.:.:.:2:2:.:.:.:.:.:.:.:.:.:t:.xgggi,:::;,:.2.:.:.:‘:.2.:‘:.:.2.uoztzeozt::.zz.z.tw NG PAD FOR AS SEDIMENT REMOVAL PER CUBIC v ARD.
(KK
Fi 8. SRR SHALL BE INSTALLED WITH WOODEN STAKES (MIN.
2' MIN. OVERLAP
g‘TSKcESM/EXHAF%RB%HEL/E%PRE 9. IF MORE THAN ONE SRR IS PLACED IN A ROW
iy B APPLICATION, THE TUBES SHALL BE OVERLAPPED A
LENGTH OF THE SRR |—> MINIMUM. OF 24
FROM PASSING THROUGH THE JOINT.
10.

SRR SHALL NOT BE USED ON PAVEMENT, ROCKY SOILS, OR AT ANY
OTHER LOCATION WHERE THE STAKES CANNOT BE DRIVEN TO THE
REQUIRED DEPTH.

WOOD STAKE
X 1.5"

MIN.

SECTION A-A

SEDIMENT RETENTION ROLLS SHALL
BE EMBEDDED ONE THIRD THE SSR
DIAMETER EXCEPT WHEN PLACED OVER
STANDARD EC-2 OR EC-3.

SECTION B-B

SPECIFICATION
REFERENCE

244
303
603

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

SEDIMENT RETENTION ROLL
SLOPE INTERRUPTER

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 10F 1

NEW 07/16 1319
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STANDARD

THIS PAGE INTENTIONALLY LEFT BLANK

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

REVISION DATE

TITLE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE
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3" DIA. X 6" LG.ADHESIVE BOLTS
W/FLAT WASHERS AND SELF
LOCKING NUTS TYPICAL 8 PLACES.

4n
TYP|

|
24"
|

- » -

PLAN VIEW

PLAN VIEW

(TRASH RACK NOT SHOWN)

Py

TRASH RACK al

(SEE STD. SWM-DR)

r

K
3 ,(D?MAfEN r

-0

! L

SEE
| NOTE 6 | 3

~

TYPICAL
TCULVERT
-

[~
— = T~

|ROUND OR
SQUARE 12" MAX,

OR

2

|
\\# _( RACK

VARIES

METAL
PLATE
DEBRIS

6" MIN. OPENING

THROUGH THE WALL

=

TN
| HEAN

SWM-1

NOTES:

COST OF TRASH RACK AND DEBRIS RACK ARE TO BE INCLUDED
IN THE BID PRICE FOR THE STORMWATER MANAGEMENT
DRAINAGE STRUCTURE.

. STRUCTURE MAY BE PRECAST OR CAST IN PLACE. SEE SHEET

2 OF 3 FOR DETALS ON PRECAST STRUCTURE.

3. WEEP HOLES SHALL NOT BE PROVIDED.
4. STEPS ARE TO BE PROVIDED WHEN HEIGHT OF STRUCTURE IS

4'-0" OR GREATER ABOVE INVERT OF OUTLET PIPE. FOR STEP
DETAILS SEE STANDARD ST-1.

. FOR DETAILS ON METAL PLATE, DEBRIS RACK AND TRASH RACK

SEE STANDARD SWM-DR.

. MARK HEIGHT OF STRUCTURE, IN BLACK, WITH 4" HIGH NUMERALS

AND 1" WIDE HORIZONTAL STRIPES AT T INTERVALS FROM INVERT
OF WATER QUALITY ORIFICE (ALL VISIBLE SIDES).

. THE PERMANENT STORMWATER MANAGEMENT DRAINAGE STRUCTURE,

STANDARD SWM-1MAY BE MODIFIED WHERE THE STORMWATER
MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT
BASIN DURING PROJECT CONSTRUCTION. SEE STANDARD SWM-DR,
SHEET 10OF 5, FOR TEMPORARY MODIFICATION DETAILS.

. THE SIZE OF THE WATER QUALITY ORIFICE SHALL BE SPECIFIED

ON THE PLANS. ADDITIONAL OPENINGS IN THE STORMWATER
MANAGEMENT DRAINAGE STRUCTURE TO BE PROVIDED WHEN
SPECIFIED ON THE PLANS.

| — SEE NOTE 6

- WATER QUALITY ORIFICE

SEE NOTE 8

BOTTOM OF STORMWATER
/  MANAGEMENT BASIN

"H" LINEAR FEET

3-Qn
MIN.

00|

410"

FCLASS A-3 CONCRETE
TO BE USED TO FILL SWM

DRAINAGE STRUCTURE TO 8 4'-0"

SIDE VIEW

SWM DRAINAGE STRUCTURE

INVERT OF OUTLET PIPE.

FRONT VIEW

(DEBRIS RACK NOT SHOWN)

APPROXIMATE QUANTITIES
CAST-IN-PLACE CLASS A-3 CONCRETE TO BE USED.
MAXIMUM DEPTH (H) TO BE 12'-8",

PIPE SIZE

12 | 15 18" 24" | 30" 36" 42"

MINIMUM
DEPTH H

50" |5-3, | 5-6% | 6-1m 6'-7Vp" 71-on 7'-8Y/p"

CU. YDS.
CONCRETE

2.665| 2.773 | 2.878 | 3.078 | 3.624 3.437 | 3.598

INCREMENT PER FOOT OF ADDITIONAL DEPTH

"H" = 0.461CU. YDS.

SPECIFICATION
REFERENCE

302

CAST

IN PLACE STORMWATER MANAGEMENT

DRAINAGE STRUCTURE

VIRGINIA DEPARTMENT OF TRANSPORTATION

WDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 3

08/10 14.01

2016 ROAD & BRIDGE STANDARDS
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SWM-1

PLAN VIEW

™~ .

Tround or -
1  CULVERT | SQUARE 12" MAX.

TYPICAL

\\_-‘J

OR 6" MIN.
_lTHROUGH THE WALL

= I _I

DEBRIS
( RACK

SEE
NOTE 6

METAL
PLATE

VARIES

OPENING

BOTTOM OF STORMWATER 0
MANAGEMENT BASIN7

NOTES:

COST OF TRASH RACK AND DEBRIS RACK ARE TO BE INCLUDED IN THE
PRICE BID FOR THE STORMWATER MANAGEMENT DRAINAGE STRUCTURE.

. STRUCTURE MAY BE PRECAST OR CAST IN PLACE. SEE SHEET

10F 3 FOR DETAILS ON CAST IN PLACE STRUCTURE.

. WEEP HOLES SHALL NOT BE PROVIDED. ANY LIFT HOLES SHALL BE

PLUGGED.

. STEPS ARE TO BE PROVIDED WHEN HEIGHT OF STRUCTURE IS 4'-0"

OR GREATER ABOVE INVERT OF OUTLET PIPE. FOR STEP DETALS
SEE STANDARD ST-1.

. SEE STANDARD SWM-DR FOR DETAILS ON PLATE, DEBRIS RACK AND

TRASH RACK.

. MARK HEIGHT OF STRUCTURE, IN BLACK, WITH 4" HIGH NUMERALS

AND 1" WIDE HORIZONTAL STRIPES AT T INTERVALS FROM INVERT
OF WATER QUALITY ORIFICE (ALL VISIBLE SIDES).

. THE PERMANENT STORMWATER MANAGEMENT DRAINAGE STRUCTURE,

STANDARD SWM-1MAY BE MODIFIED WHERE THE STORMWATER
MANAGEMENT BASIN IS TO BE USED AS A TEMPORARY SEDIMENT BASIN
DURING PROJECT CONSTRUCTION, SEE STANDARD SWM-DR, SHEET 10F 5
FOR TEMPORARY MODIFICATION DETAILS.

. THE SIZE OF THE WATER QUALITY ORIFICE SHALL BE SPECIFIED ON THE
PLANS. ADDITIONAL OPENINGS IN THE STORMWATER MANAGEMENT DRAINAGE

STRUCTURE TO BE PROVIDED WHEN SPECIFIED ON THE PLANS.

TRASH RACK

\— SEE NOTE 6

> [ WATER QUALITY
/r_ ORIFICE SEE NOTE 8

"H" [LINEAR FEET

§

3 -0"
MIN

5'-0" DIA.

©

SIDE VIEW

SWM DRAINAGE STRUCTURE

kCLASS A-3 CONCRETE TO BE

USED TO FILL SWM DRAINAGE
STRUCTURE TO INVERT OF
OUTLET PIPE.

v
v

FRONT VIEW
(DEBRIS RACK NOT SHOWN)

WDOT
ROAD AND BRIDGE STANDARDS

SHEET 2 OF 3 REVISION DATE

114.02 08/10

PRECAST STORMWATER MANAGEMENT DRAINAGE

STRUCTURE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

105
302
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SWM-DR

STANDARD PIPE HANGER OR

Ys" x 2" METAL CLAMPS WITH HOLES

FOR /4" DIAMETER BOLTS & NUTS

3" MIN. DIAMETER TEMP. ORIFICE
STUBOUT. SCHEDULE 40 STEEL STUB,
1FOOT. MIN. LENGTH.

TOP OF
STRUCTURE ELEVATION

DB ’WEN

OUTLET PIPE

[ ]
| \ 6" ]
| i POLYETHELENE cAP M
| ORA " DEWATERNG
STORAGE
39 ELEVATION DEVICE
| 8" DIAMETER PERFORATED
POLYETHYLENE DRAINAGE
! TUBING
WATERTIGHT FLEXIBLE STORAGE
COUPLING FOR 8" DIA.  ELEVATION — TEMPORARY WATER
POLYETHELENE TUBING QUALITY ORIFICE

\— 8" DIA. SOLID POLYETHELENE
DRAINAGE TUBING

WATERTIGHT FLEXIBLE COUPLING FOR
| 3" MIN. DIA. STEEL PIPE TO
8" DIA. POLYETHELENE TUBING

COVER PLATE

— PERMANENT WATER
QUALITY ORIFICE
OPENING

SIDE VIEW
(TYPICAL DETALS)

DRAINAGE TUBING SHALL COMPLY WITH
ASTM F667 OR AASHTO M294.

FRONT VIEW
(TYPICAL DETAILS)

NOTES:

. THESE DETAILS ARE TO BE USED TO MODIFY THE PERMANENT STORMWATER MANAGEMENT

DRAINAGE STRUCTURE WHERE THE STORMWATER MANAGEMENT BASIN IS TO BE USED FOR
A TEMPORARY SEDIMENT BASIN DURING PROJECT CONSTRUCTION.

. GRADE STORMWATER MANAGEMENT BASIN AS SHOWN IN PLANS.
. ALL_OPENINGS (IF_ANY) IN SIDE OF STRUCTURE (OTHER THAN PERMANENT WATER QUALITY

ORIFICE) ARE TO BE COVERED WITH SOLID METAL PLATES WHILE THE BASIN IS BEING USED
FOR SEDIMENT CONTROL.

. DEWATERING DEVICE AND COMPONENTS AND TEMPORARY METAL PLATES (IF ANY), AS SHOWN

IN THE DETALL, ARE TO BE REMOVED AND PERMANENT STEEL PLATE WITH WATER QUALITY
ORIFICE IS TO BE INSTALLED WHEN BASIN IS NO LONGER NEEDED FOR SEDIMENT CONTROL.

. SIMILAR DEVICE MAY ALSO BE USED ON OTHER STORMWATER MANAGEMENT DRAINAGE

STRUCTURES.

. COST OF TEMPORARY DEWATERING DEVICE AND TEMPORARY METAL PLATES (IF ANY) SHALL

BE INCLUDED IN THE BID PRICE FOR STORMWATER MANAGEMENT DRAINAGE STRUCTURE.

. THE TEMPORARY 8" DIA. POLYETHELENE DRAINAGE TUBING IS TO BE SOLID FOR THE LENGTH

BELOW_ WET STORAGE ELEVATION AND IS TO BE PERFORATED ABOVE THE WET STORAGE
ELEVATION. THE COUPLING IS TO BE WATERTIGHT.

XSTORMWATER MANAGEMENT

DRAINAGE STRUCTURE
(STD. SWM-1 TYPICAL)

\WDOoT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 5 REVISION DATE

114.04

STORMWATER MANAGEMENT (SWM) DETAILS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

302
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I/o"x4" ADHESIVE BOLT,
SELF-LOCKING  HEX. NUT,

FLAT WASHER.

7 2 | e

¥4" DIA. HOLE—
Vo x1/a" BOLT )

SWM-DR

1. COST OF DEBRIS RACK, METAL PLATE, AND DEBRIS
RACK_HOLDER TO BE INCLUDED IN THE BID PRICE
FOR THE SWM DRAINAGE STRUCTURE.

2. DEBRIS RACK MAY BE FABRICATED FROM WELDED
%" DIAMETER BARS OR !/," THICK HIGH DENSITY

OLYETHYLENE. METAL COMPONENTS OF DEBRIS
RACK MUST NOT BE GALVANIZED.
METAL PLATE 3.DEBRIS RACK TO BE HINGED AS SHOWN OR
] I BT A s
= 4.THE LOCATION OF THE DEBRIS RACK HOLDER
i, BB (ot Vet e,
SIDE_VIEW OF BOLT WELDED - FRONT VIEW REDUGED /4I/2EGI?IQNBO\%JTELLDEE%G% SHE CPLATE.
ON TO METAL PLATE DEBRIS RACK HOLDER AND ALL HARDWARE IS
SIDE VIEW TO BE GALVINIZED.
DETAIL FOR DEBRIS RACK HOLDER
iy OO0oogg
3 OO0Oooooaa
Z o0ooooo
- OoOoOoOooono
T TOP VIEW ® OoOo0Oo0Oo0ogo
TOP TO BE HINGED TO ALLOW OoOoOooooo
_ (SEE HOLDER DETAL ABOVEY o Oooooog
& TOP TO BE HINGED TO ALLOW
R\ ACCESS TO WATER QUALITY
N ORIFICE (SEE NOTE 3)
. %" DIA. BARS % N\
Z NOT GALVANIZED
= SEE NOTE 2 .
L g |[OOb
: ;| [Dooh .
Y DOOONT 3Rt
OoOoOoOaa ySAEXE' NOTE 2)
O00000N
1-0" MIN.
1-0/5" MIN. |
| FRONT VIEW HIGH DENSITY POLYETHYLENE
SIDE VIEW METAL
DETAIL FOR DEBRIS RACK
(FOR WATER QUALITY ORIFICE)
SPECIFICATION
STORMWATER MANAGEMENT (SWM) DETAILS o wvoor
DEBRIS RACK, METAL PLATE, WATER QUALITY ORIFICE, CONCRETE CRADLE
302 (FOR SWM DRAINAGE STRUCTURES, SWM RISER PIPES AND SWM DAMS) REVISION DATE SHEET 2 OF 5
VIRGINIA DEPARTMENT OF TRANSPORTATION 114.05
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SWM-DR
VARIES
«*— - )
i I
L —_— WATER
% | V" quaty
> g | ORIFICE.
e (SEE FLOW
| | FOR SIZE)
*» |- Oat— (4) 74" DIA.
f ! HOLES

DETAL FOR METAL PLATE AND
WATER QUALITY ORIFICE

TYPICAL SWM DAM

-

—_

SWM DAM METAL PLATE DETAL

(NOT GALVANIZED)

CONC. SWM DAM

-~
A
o % o
>
S
o
|
|
BOTTOM
°! QO r OF BASIN

4) Yo"x4"

BOLTS, SELF

LOCKING HEX.

NUTS, FLAT
WASHERS

ROUND OR SQUARE
12" MAX. 6" X
OPENING THROUGH
SWM DAM.

MIN

AN
AN

SIDE VIEW OF SWM
DAM WITH DEBRIS

c
X X qQ
1712 D a
&V
Va_ DX
CONCRETE CRADLE
PIPE SIZE | CRADLE | CRADLE | CRADLE |INCREMENT, IN
INCHES | BOTTOM | HEIGHT |TOP WIDTH| CUBIC YARDS,
WIDTH | (INCHES) | (INCHES) | PER LINEAR
({INCHES) FOOT OF PIPE
12 34 14 32 0.093
15 38 15.75 35.5 0.110
18 42 17.5 39 0.129
24 50 21 46 0.168
30 58 26 53 0.233
36 66 31 60 0.307
42 74 36 67 0.390

CONCRETE SHALL BE CLASS A3
X BUT NOT LESS THAN 6"
X X IF THE PIPE IS LAD IN AN EXCAVATED TRENCH, THEN
THE SIDE WALLS MAY CONFORM TO THE TRENCH SHAPE
(E THE TRENCH MAY BECOME THE CRADLE FORM).

CONCRETE CRADLE IS TO BE INSTALLED UNDER THE ENTIRE
LENGTH OF CULVERT AT EACH STORMWATER MANAGEMENT BASIN.

CONCRETE CRADLE IS TO BE PAD FOR AS MISCELLANEOUS
CONCRETE AND SUMMARIZED IN CUBIC YARDS FOR EACH PIPE LOCATION

METAL PLATE MUST BE

URVED TO FIT CIRCULAR

UNITS WHERE APPLICABLE.

-

VARES 2% %
2] 2" _ T ) Vpxan
iy ADHESIVE
BOLTS, SELF
# Je ° r_-;b/_LOCKING
— HEX. NUTS,
% ’ N L-waTER 0 FLAT
g |4 O‘/‘/ QUALITY WG WASHERS
s ORIFICE g [
\ / (SEE PLANS >
~__ FOR SIZE)
*— -|-e O<— (4) 7" DIA. "_"fP’
: HOLES
)

B e

METAL PLATE DETAIL

(NOT GALVANIZED)

CONC. SWM RISER
PIPE OR SWM
DRAINAGE
STRUCTURE

ROUND OR SQUARE
12" MAX. 6" MIN.
OPENING THROUGH WALL —\

|

I ! ! I DEBRIS

| i | | | RACK

| |° AL\° | ———— N

: O | ! oF BASN | ~— ! I | N
J P—— —— |

| 1le e b - N
A = LI Lt — — ]

DETAIL FOR METAL PLATE AND

SIDE VIEW WITH DEBRIS RACK

WATER QUALITY ORIFICE

TYPICAL SWM DRAINAGE STRUCTURE

\DoT STORMWATER MANAGEMENT (SWM) DETAILS SREFERENCE "
ROAD AND BRIDGE STANDARDS DEBRIS RACK, METAL PLATE, WATER QUALITY ORIFICE, CONCRETE CRADLE
SHEET 3 OF 5 | REVISION DATE (FOR SWM DRAINAGE STRUCTURES, SWM RISER PIPES AND SWM DAMS) 302
114.06 VIRGINIA DEPARTMENT OF TRANSPORTATION
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34" DIA. X 6" LG.

ADHESIVE BOLTS

W/FLAT WASHERS AND
SELF LOCKING NUTS
TYPICAL 8 PLACES-EQUALLY
SPACED ON AN "E" DIA. B.C.

LOCKABLE ACCESS
DOOR W/HINGE,
MIN. 2" x 2' CLEAR OPENING

SEE NOTE 2

SWM-DR

LOCKABLE ACCESS
DOOR W/HINGE,
MIN. 2" x 2'

CLEAR OPENING
SEE NOTE 1

/J/ .

/ THICK STEEL
RING BOLTED
/5" DIA. ’ TO RISER
STEEL BAR
%" DIA. X 6" LG. V2" THICK ‘
ADHESIVE BOLTS STEEL PLATE A MAX.
W/FLAT WASHERS AND
?5'57(:'&8 CaKlgEAggg SE'QUALLY .
SPACED ON AN "E" DIA. B.C. e TYP.
: z
= TYP
_ I Ty e £ ‘ ‘ '/a '
2| -
S ) Q : :
=z
2 s P ! Tl cirRcuLAr
5 | | 16" SQ. MAX. | | STORMWATER
' CIRCULAR | ; ‘ | MANAGEMENT
| STORMWATER b RISER I.D. b DRAINAGE
RISER L.D. MANAGEMENT [ | STRUCTURE
DRAINAGE 1 RISER 0.D. 1
RISER 0.D. STRUCTURE [ \
RISER DIMENSION RISER DIMENSION APPROX.
1.D. 0.D. | A B 3 D E 1.0. 0.D. A B c D E SEGMENT | WT. (LBS.)
24 30 31 28% 7 11 27 24 30 30 6 7 10 27 15 46
36 44 45 41/, 13 19 40 36 44 42 6 13 18 40 22 82
48 58 59 547> 13 21 53 48 58 55 9 13 20 53 29 120
60 72 73 67> 17 28 66 60 72 68 9 17 26 66 36 169
72 86 87 80% 23 35 79 72 86 81 9 23 34 79 42 227
84 100 101 931/, 25 39 92 84 100 94 12 25 37 92 49 290
96 114 15 106 | 22 38 105 96 114 107 12 22 36 105 56 341
HIGH DENSITY POLYETHYLENE METAL
NOTES:
1. ALL METAL TRASH RACKS 36" IN DIAMETER AND LARGER OR WITH A TOTAL 3. ANTI-VORTEX PLATE IS TO BE USED WHEN SPECIFIED ON THE PLANS.
WEIGHT OF 75 LBS OR GREATER SHALL HAVE A HINGED, LOCKABLE ACCESS COST OF FURNISHING AND PLACING THE ANTI-VORTEX PLATE IS TO

DOOR WITH

A MINIMUM 2'X 2'CLEAR OPENING.

2. ALL HIGH DENSITY POLYETHYLENE TRASH RACKS 48" IN DIAMETER AND LARGER
ggé\INII.N(I;-IAVE A HINGED, LOCKABLE ACCESS DOOR WITH A MINIMUM 2'X 2'CLEAR

BE INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
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D= 4'-0" sQ. - [ Lo 4'-0" sQ. i
1 1 — 1
- 5'-4" sQ. o ! |< 5'-4" SQ, =
’ 1
|
° ) os—— 3" DIA. X 6" LG.
. HESIVE BOLTS
| SELF LOCKING NOTS
. TYPICAL 8 PLACES-EQUALLY
| SPACED ON AN "E" DIA. B.C.
I
. (3 .
NOTE: |
A HINGED, LOCKABLE ACCESS DOOR
WITH A MINIMUM 2'x 2' CLEAR_OPENING,
SHALL BE PROVIDED ON ALL TRASH RACKS.
METAL (STEEL)
HIGH DENSITY POLYETHYLENE
APPROX.
APPROX. WT. (LBS.)
WT. (LBS.) 188
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