NOTES: [ ew7s |
1.

QUANTITIES GIVEN ARE FOR ONE ENDWALL.

2. PLEASE REFER TO STANDARD EW-2S, SHEETS 101.08 AND 101.09, FOR 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 BE CONSTRUCTED PARALLEL TO 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.

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
YARD CONCRETE.

\
NS 7
D
\/S
30°
2 #4 DEFORMED CRACK

9. HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH INVERT
CONTROL BARS
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

oo | o | o

42" |0-4Yp" |0-3Yp"
48" | 0-5" | 0-4"
54" [0°-57," |0 -4Y%"
60" [0-6Va"| 0-5"

66" 0-7" |0-5/,"
72" |0-7;"| 0'-6"
78" [0-8Y4"[0-67>"
84" |0-8%,"| 0-7"
DO NOT BEVEL INVERT 90" 0-9/%" |0-77"
FRONT VIEW SIDE VIEW 96" | 0-10" | 0-8"
FOR CONCRETE PIPE FOR CORRUGATED METAL PIPE
FILL SLOPE 1/3:1 FILL SLOPE 2:1 FILL SLOPE 1/3:1 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 Sso 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.| cuBIiC YDS.|CUBIC YDS.
42" [ 6-0"] 611" | 10-1%" 5.098 1.467 5.759 1.449 42" |5-3%" 6-1%" [10-17p" 5.364 1,464 6.021 1.445
48" [6'-10" 7'-10%" | 12'-6/4" 6.295 1.836 7.129 1.814 48" [6'-0%" 6-11%"[11-7%" 6.663 1.849 7.494 1.827
54" | 7'-8"| 8'-10'/a" | 14'-0%" 8.121 2.376 9.218 2.350 54" [6'-9%>"] 7-10%5"[13'-0/," 8.737 2.409 9.731 2.382
60" [ 8-6"| 9'-9%" [ 15-7" 10.224 3.001 11.640 2.971 60" [7-6%>"] 8-8V7"[14'-5%," 10.927 3.066 12.339 3.035
66" | 9'-4"| 10'-9%" [ 17'-1/" 12.663 3.729 14.450 3.693 66" [8'-3>" 9-6%"[15-111/" 13.585 3.827 15.354 3.777
72" |10°-2 1-8%" | 18'-8" 15.437 4.552 17.650 4.512 72" [9-0%"[ 10'-5Y4"[17'-43%" 16.666 4.738 18.834 4.659
78" | 11-0"[ 12'-8%" | 20'-2'%" 18.558 5.482 21.261 5.438 78" [9'-9Y5"| 11-3%"[18'-9¥," 20.066 5.693 22.761 5.647
84" [11-10'] 13'-8" 21-9" 22.081 6.537 25.351 6.488 84" [10'-6'2'] 12'-2Y5"[20"-3" 23.954 6.822 27.214 6.770
90" [12'-8" 14'-7'5" | 23'-3/p" 26.445 8.207 30.302 7.934 90" [11-3%" 13'-0/,"[ 21-8V%" 28.395 8.174 32.232 8.15
96" [13'-6" 15'-7" [ 24'-10" 30.998 9.654 35.556 9.348 96" [12'-0%" 13-10%'" 23'-13," 33.328 9.647 37.863 9.582

RreRE STANDARD ENDWALLS FOR MULTIPLE PIPE CULVERTS
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INSERTABLE SHEET A142

" " " " ES-1
END-SECTION 12" - 60" PIPE ALTERNATE END-SECTION 12" - 60" PIPE I—
HUB END ON OUTLET_ END-SECTIONS
SPIGOT END ON INLET END-SECTION HUB END ON OUTLET_ END-SECTIONS
SPIGOT END ON INLET END-SECTION
x " 1 — = X X X
-
{ |_ ﬁ\ CONCRETE TO BE I{ } CONCRETE TO BE
"I'_ _ € 4000 PSI MINIMUM | 4000 PSI MINIMUM
IS
~
PLAN
c : ] DCI)éMETPEER
DIAMETER I
C B —=
I—:— —>|<—4PD OF PIPE ‘ S,
—* 3: /PQ\, PR =] ‘1 SLog,
418AR OR STEEL NG € J_
FABRIC € STEEL FABRIC REINFORCEMENT—
_| |REINFORCEMENT _L H — - A
7 A : : 3 +
He——"— | —Ly ———
b T l—— ——I o ! 3 !
e PAY LINE ——| E SEC?IE)II\-IINEX v = END VIEW
SECTION X-X END VIEW
END SECTION DIMENSIONS END SECTION DIMENSIONS
PIPE_DIAMETER A B c D E PIPE_DIAMETER A B C D E
2 yO 20" 20 0" 20 2 yT >0 yrRT RT >0
15" 6" 2'-3" r-g” 4'-0" 2'-6" 15" 6" 2-3" 3-10" 6'-1" 2'-6"
18" 9" 2'-3" r-g" 4'-0" 3-0" 18" 9" 2'-3" 3-10" 6'-1" 3-0"
21" 9Ya" 2011 281" 5'-0" 3-6" 21" 9" 2-11" 3-2" 6'-1" 3-6"
24" 9|/2-- 37" 2-6" 6'-1" 4'-0" 24" 10" 37" 2'-8" 6'-3" 4'-0"
27" 109" 4-0" 2'-1" 6-1" 4-6" 27" 102" 4-0" 2'-1" | 61/ 4-6"
30" 1-0" 4-6" 1._7%.. 6'-1Y," 5'-0" 30" -0 4'-6" 1-_7;/4.. 6'-1%" 5-0"
33" r-tf | a0 | 203Vt | 7013 5'-6" 33" vt | 410Vt | 334t | 813 5'-6"
36" 1-3" 53" 2._1034.. 8'-19," 6'-0" 36" -3 5-3" 2-_10%.- 8'-1%" 6-0"
42" r-g" 5'-3" 2-11" 8-2" 6'-6" 42" r-9" 5'-3" 201" 8'-2" 6'-6"
28" >0 60" o om 8 -on 7o 28" 2o 60" 2o 82" 70"
54" 2-3" 55 2._9%.. 8"2'/4" 76" 54" 203" 55" 2011 8-4" 76"
50" PORTD 5o Togn & -3 80" 50" 26" 50 33 83 g0
LENGTH OF PIPE PAY LINE
SHOULDER l~— ¢ —= 8 NOTES:
PIPE_LENGTHS SHOWN ON PLANS ARE
BASED ON_END-SECTION DESIGN SHOWN
—————————— = T ON THE LEFT. IF THE CONTRACTOR ELECTS
e N L TO USE THE ALTERNATE DESIGN SHOWN ON
/ THE RIGHT, LENGTHS WILL BE REDUCED BY
2 _ _,CULVERTS THE DIFFERENCE IN DIMENSION "D".
SLOPE DETAIL
SPECIFICATION
REFERENCE

FLARED END-SECTION FOR 12"-60" CONCRETE PIPE CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 7/01

102.01
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INSERTABLE SHEET A130

ES-1A

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

X
END SECTION DIMENSIONS
SPAN X RISE A B C L E
23" X 14" 6" 2-3 | 3-10" | 6-1 2-8"
30" X 19" ER 21 32" 61" 376"
38" X 24" 10" 38" 26" | 6-2" 40"
3 X 24 B
45" X_29" 13" 41 337 | 82" 56"
53" X_34" 15" 5-3 2= | g-2 6-0"
' c | 8
| SPAN
T NCAL A A Q:Pp,?o’\’ =
N SOk
BAR OR STEEL RE }
FABRIC REINFORCEMENT
—_t - — ¥ t + )\ RISE
A \\ // &
e ey ey ety ey 2y
L } £
PAY LINE
SECTION X-X END VIEW 4000 Bt MNMUM
LENGTH
OF PIPE PAY LINE —08M=

SHOULDER

c ‘ B8

7

CULVERT/

SLOPE DETAIL

REV. 7/01

102.02

FLARED END-SECTION FOR 23" X 14"

TO 535"

ELLIPTICAL CONCRETE PIPE CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

X 34"

SPECIFICATION
REFERENCE

302




INSERTABLE SHEET A142

£S-2
PAY LINE
PAY LINE~ ! LENGTH OF PIPE c . £
]
DIAMETER
c CONNECTOR
! SECTION
L. ——4__
L— B ~—1
%
1
i
' ALTERNATE CONNECTION
3
TYPICAL CROSS-SECTION -
SKIRT SECTION EEGE ORCED TOE PLATE 4
IMENSION
PIPE SHEET THICKNESS DIENSIONS
DIAMETER A & H £ W c
STEEL ALUMINUM | 1* TOL. | MAX. | 1" TOL. | T/" TOL. | 2" TOL.
AN § 12" 064" .060" 6" 6" 6" 21" 24" | 24"
o PROX 5" 064" 060" 7 8" 6" 26" 30" | 24"
: 18" 064" .060" 8" 10" 6" 3t 36" | 24"
A w A 21" 064" .060" 10" 12" 6" 36" 42" | 24"
' ! 24" 064" 060" 10" 13 6" 4 48" | 24"
27°/30" | 064" 075" 12" 16" 8" 51" 60" | 24~
PLAN T Yy 075 1av o o 50" 2 | 36"
42" 064" 105" 16" 22" i 69" 84" | 36"
48" 064" 105" 18" 27" 12" 78" 90" [ 24"
547 | .064"/.079" 105" 18" 30" 12" 84" 102" | 36"
60" | .064"/.079" | 105"/.135" 18" 33 12" 87" e [ 36"
|
NOTES:
- - 1. TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. %" 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.
2. SKIRT SECTION 12" TO 30" DIAMETER PIPE TO BE MADE IN ONE PIECE.
S ) 3. SKIRT SECTION FOR 36" TO 54" DIAMETER PIPE MAY BE MADE FROM TWO SHEETS JOINED BY
| | K RIVETING OR BOLTING ON CENTER LINE, 60" MAY BE CONSTRUCTED IN 3 PIECES.
: ~ H
S i E i 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.
+—T0E
'_F'LATE 6. END-SECTION AND FITTINGS ARE TO BE ALUMINUM ALLOY FOR USE WITH ALUMINUM ALLOY PIPE.
7.EITHER THE STEEL OR ALLUMINUM END-SECTION DETALED MAY BE USED FOR PLASTIC PIPE SIZES
e HOLES ON 12" CENTER-MAX. ——=| SHOWN IN ST'D. PC-TOR AN APPROVED PLASTIC END-SECTION MAY BE USED.
8. WHERE FLARED END-SECTION ARE TO BE USED WITH ASPHALT COATED AND PAVED METAL
I N ION! N N A AV
ELEVATION
SPECIFICATION
REFERENCE [ [N
FLARED END-SECTION FOR 12"-60" CORRUGATED PIPE CULVERTS
302 VIRGINIA DEPARTMENT OF TRANSPORTATION ,’M
102.03




REVISED ON 7/02

EXPANSION JOINT ‘A'I . EXPANSION DI-3D,3E,3F
< vk X JOINT
3 gt S R KR T e D
B AN ANGL ° 30" AND I ANCH
T2 BACK OF SDEWALK—" o WITH 5" X 4" STUD SHEAR CONNECTORS
P 1 —BARS C 2 g WELDED TO BENT PLATE AT 2" C-C.
1 | H BARS G 3| TYPE A NOSE DETAL SHALL BE USED WITH CG-3
BA | Il / ——— FOR DETALS OF INLET g5 AND CG-7 STD.
| ERAME EpCQVER SEE «|Z TYPE B NOSE DETAL SHALL BE USED WITH CG-2
¥ —BARS D : 6"6"6" Olu~adx < AND CG-6 ST'D.
N S W ears F ~BARS B |4 :
5 | | BARS o . L2Y/5"X2Y5" X1/ 4"
o I et % o ‘ll_/._ GALVANIZED
I hw o | T >Ay BENT PLATE “ .
S[2 a [[6"_[6767T 1 =l \
Zla : \ 10 i =
=21 ©y 8"R~ AN/ = 1
s s S ACIT
i A N \" II 4|/4" ‘
SR> THENTRTE T VA
iy FACE OF CURB JOINT TYPE A
CRACK CONTROL JOINT GUTTER
30 2" X 4" STUD SHEAR
2'-0" CONNECTOR WELDED TO
6' MIN. PLAN 6' MIN. ANGLE IRON AT 2'C-C.
oA 10" MAX. NOSE DETALS
L-VARIABLE - MAX. 20 o
_2-0"_ 8] 26 8" s 30 “' APPR. PAVEMENT

WARPED PAVEMENT

(St

— 1-0"

| 3" 2:-10"
‘ WEEP HOLE. : e DETAIL WHEN USED
SEE NOTE & ADJACENT TO CURB
| WITHOUT GUTTER
FRONT ELEVATION BAR G\ BARS D \_\ \ > J-APPROACH GUTTER
(GUTTER REMOVED) ‘ 5017 1) T ,‘\_{_,_-J_ ; /
3-0" BAR Cf] S
T lears = SUBBASE
SECTION B-B Nl — HARDWARE CLOTH
DI-30 DI-3€ Z § .= WEEP HOLE.
L i L i L | o 3 SEE NOTE 8.
————— L p s
I —— j= : |
8" 5'-0" 8"
FOR USE IN SAGS oan -
BOTH SIDES TO BE
FOR USE ON GRADES SYMMETRICAL SECTION A-A SHEET 10F 2
SREFERENCE " STANDARD CURB DROP INLET (WITH UTILITY SPACE)
233 12" - 30" PIPE: MAXIMUM DEPTH (H) = 8' REV. 7701
302 VIRGINIA DEPARTMENT OF TRANSPORTATION 104 12




REVISED ON 7/02

DI-10J,10K,10L

TYPE I& I INLET

L 2Y2"x2'/p"x1/4"
Galvanized

Limits of Pay Line(

NOTES

REINFORCING STEEL
MARK  [SIZE|  NO. LENGTH  |SPACE Approach 30" 1. VARIES GREATER THAN:
A - s (S ... 0'TO 18'MAX. TYPE I CHAMBER.
ee Note o] 4 |see tote 7| See ot 8 |stown Shou,de,\ 2-4 4'TO  3'MAX. TYPE I CHAMBER.
cee Ao 11 #4]| 2xL142 40" 12 g™ r-gr 8 2. FOR DETALS AND DIMENSIONS NOT SHOWN FOR
ee 3° = > e MEDIAN BARRIER, SEE STANDARD MB-8A.
#3| 2x(L-4) e B : N
See Note 9 Stondora D1 i ote 20 3. GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER
See Note u[ #4]  ® L+(2-4m | 8 T AR THE COLLAR AND_EXTENDED INTO SIDEWALLS TO
omELS 5 p .. S WITHIN 2" OF OUTSIDE FACE.
#4 1-0" ; e
- 290 Moo B £ Bors V—4 ] = 4. AL RENFORCING BARS ARE TO BE GRADE 60
45 6" 6 = L WITH MIN. OF 1/5" CON VER.
See Note 9L iSee Note 10 B 3 X ANY BAR IN CONFLICT ‘WITH PIPE SHELL AND/OR
H #5| (axm+10 | 3-2¢ 12 b > 3 TOP SLAB OPENING ARE TO BE FIELD CUT TO
+|.  Bor HI Y E PROVIDE THE REQUIRED COVER.
H1 #5| (4xH)+8 2'-8" 10 8|S gy §T-1 | ~ s
2 2L ol s <! 5. DO NOT LOCATE STANDARD ST-1STEPS ON
|, €€ Note o . X 12 CHAMBER WALLS THAT HAVE PIPES WHEN
TYPE - I INLET 2z | | Bore POSSIBLE.
5 N ars
o N 1o * -
REINFORCING STEEL S| Bors v-<_ Lol (“’7' 6. 8 DOWELS REQURED FOR DI-10L, MIN.
- e b N Y
. ADDITIONAL FOOT.
MARK SIZE NO. LENGTH SPA. W R ¥ 4 Dowc|).:|_s SSQ;"RDEC? Eog PE&OE’ 'gIN_
— - * M= ¢ * L=4-0" A WEL ACH
Al |84 @x) 2 4-0 12 T ! ‘._ d A g-.‘ ¢ AODITIONAL POOT.
B-1 #4 9 L2-4m | 8 L o 7. 12 BARS A REQUIRED FOR DI-10L.
3 o - W
2 |#5 |see Note 12| 78 10 W L 8. LENGTH OF BARS A, DI-foL= L= (2=61
V-1 #4 12 H - (1'-2") 8" Bars H Bars H1 2
V-2 |#a 10 LENGTH=H | 8" FOR USE ADJACENT TO WALL 9. DO NOT USE WITH DI-10J.
A s i 20 A OR BARRIER WITH SAFETY SHAPE 10. USE 6 BARS F FOR DI-10L TYPE I
See Note 15| See Note 14| See Note 8 |SHOWN (TYPE 1)
e Bre 15 # 3| a-b P o 1. DO NOT USE WITH TYPE IL.
2. ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT
DOUBLE NO. . . TYP NOTES INLET WITH SIN THROAT
DOWELS | #4 |SHOWN FOR|  1-0" 6 2 ANDECLRE o> N SINGLE THRO OF DEP
F e TA»YJSECEEEgg TES INLET WITH DOUBLE THROAT 13. USE 12 BARS F FOR DI-10L TYPE T.
See Note 15| # S See Note 1 16" 5 TYPE IL DENOTES INLET WITH SINGLE THROAT ' -10L.
see Note 13 — > AND CHAMBER ADJACENT TO WALL OR BARRIER. 14. 24 BARS A ARE REQUIRED FOR DI-10L
H #5| 4+ H+8 3-2 15. DO NOT USE WITH DI-10J.
H1  |#5|w+mre | 28" 10 22. MAXIMUM PIPE SIZE IS 24" DIAMETER. 16. A MINMUM_ 22" FOOTING DEPTH IS REQUIRED FOR
- - FORMING THE INLET SLOT. SEE PLANS FOR
v #4 30 LENGTH=H | 8 23. 3" DIAMETER WEEP HOLE TO BE LOCATED TO FoRuS  THE
e 5 e o DRAIN SUBBASE MATERIAL. WEEP HOLE WITH
# 5 12" X 12" PLASTIC HARDWARE CLOTH '/4" MESH 17. REFER TO PLANS FOR STRUCTURE LOCATIONS,
M 4 T-8" 12" OR GALV. STEEL WIRE, MIN. WIRE DIAMETER 0.03", DATA AND DIMENSIONS.
# 4 #4 MESH HARDWARE CLOTH ANCHORED FIRMLY
TO OUTSIDE OF THE STRUCTURE. 18. REFER TO PLANS FOR LOCATIONS OF PIPES
24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON AND INVERTS.
THE PLANS. 19. FOR TYPE II, COST OF ACCOMMODATION OF
- ! 4'-0" Min. | ! §'-0" Min, 25. WHEN SPECIFIED ON THE PLANS, THE INVERT OF WAL BARRIER, O OF NCLUDED IN COST
o | ] | 5155 TR Sl i |
ANDARD 1S-1. TH URNISHIN 20. FOR TYPE IL, SEE WALL PLANS FOR WALL
— : — | = — = AND PLACING ALL MATERIALS INCIDENTAL TO FOOTING DETAILS.
R g - | f== —— THE SHAPING IS TO BE INCLUDED IN THE BID
! : | | PRICE FOR THE STRUCTURE.
o2 0. QO
DI-10J DI- 10K DI-10L
Sheet 2 of 2
SPECIFICATION
CONCRETE BARRIER DROP INLET (WITH MB-8A) REFEReNCt
[l 1 . — | 233
REV. 7/01 12'"-24" PIPE: DEPTH (H)= 20" MAX. 502
104.29 VIRGINIA DEPARTMENT OF TRANSPORTATION




INSERTABLE SHEET A102

DI-14D,14E,14F

TYPE lDOUBLE CHAMBER, DOUBLE THROAT
LIMITS OF PAY LINE LIMITS OF PAY LINE
TYPE ISINGLE CHAMBER
L A=y SINGLE _THROAT
WARPED 8, 2-2v |8 LIMITS OF PAY LINE
PAVEMENT— [T T Z
— ST'D. DI-1 APPROACH PAVED SHOULDER
B =EEEEl COLLAR & GRATE SEE NOTE 2 ——~
8" 8" =I===] L 27 x2Yp"x1/4"
| [==l=—f=]=]
| BARS F sS=5== GALVANIZED 3-0"
e — f —f — " . " "
N\ | EEEE ¥ 3-0" 2-4" .8
|\ AW / |
I=l1=1=1= 8' L 2'-4" ST'D. DI-
T/ ST'D. DI-1 MCEX1P RO AR & cRaTE
S — ) COLLAR & GRATE — | G |
A AN WEEPHOLE [oe BARS V2
———— SEE NOTE 1|
[ 1 see NoTE 20 \ <
{1/ SS88 3 :
1 1=EE== Z{sUgBASE (TvP) - [~ BARS HI z
CONSTRUCTION BARS FJ gggg f h| . f ><'
OR EXPANSION ==l=I=] % |, HARDWARE a &Y —] = BB
JOINT I==l=]=] N ><CLOTH (TYP.) I 0 A BARS M1 |
B SEE + N 45°\ | erek4] ®
WARPED =l=1=1—] < |z BARS V—/ i < |4
PAVEMENTT™= al BARS H,./;/. | | e 5|R
o W 8‘ ST0.ST-1. K d ->BARS H * g
& | oY see note 5 AP I ) \ 0
PLAN VIEW ooy .\% / | ¢ UL )F" BARS V-2 I
T ¥ i i | | B
DASHED LINES SHOWN IN SECTION A-A ||® A '/ AR o
DOUBLE THROAT HEREON INDICATE 8" THICK BACKWALL A -
_7u FOR TY | UCTU WHICH
2'-7 REFER _TYPE I REQUIRE SINGLE CHAMBER ONLY. BARS H
VAT SEE NOTE 2 BARS 2 BARS H1 TYPE |
GALVANIZED TYPE ILINLET BARS Vi BARS H2 TYPE Il
g 3-0"
I SECTION A-A
BARS V
— 1-8" 8'-o"
~ SINGLE ) 6'-8" )
= __=[THROAT — —
&~ _ . R|E£'uT|Y IZI! M2 _! n !BARS \ IBARS V1, | BARS V2 .|
: T4l sars H I TT .”"':.” i.°:~:..'.
(] 1 e EED v , . o
L ‘gg 22 (b of bl ¢ | 2> BARS H BARSHX<3L. > -
R A "1E L b S I Y I R e BARS H2 SR i
GALVANIZED wlw () X @ (e O | & < [ STD. sT-1 _JteA| &[] ™
PLAN alE 11— o ' =y |cryPi—""F
SN ' T3t Tkt
[ I R &)’ |- _._|._._ HIEHEH
=<
Vy"xa" STUD J & — BARS V. N\ ST'D. ST-1. —J"“’NJ,
SfEAR CONNECTOR. ARS B/ \TDOWELSJ 2EE NOTE 5 BARRIER
ol reme -
SECTION gl 1% SECTION C-C SECTION D-D
COLLAR DETAIL SECTION B-B TYPE | & I TYPE 1|l
(NOT TO SCALE)
SEE NOTES ON SHEET 2 OF 2.
SHEET 10F 2
SPECIFICATION
REFERENCE CONCRETE MEDIAN BARRIER DROP INLET
1 1 . _ 1
233 12" -24" PIPE: DEPTH (H) = 20' MAX.
VIRGINIA DEPARTMENT OF TRANSPORTATION 104.40




INSERTABLE SHEET A102

DI-14D,14E,14F

NOTES

P I INLET 1. XA%SBGR&Q;ERTYT;EA'}fCHAMBER 21. TYPE IDENOTES INLET WITH SINGLE THROAT
' " MAX. AND CHAMBER
TYPE [ & L 4" TO 3'MAX. TYPE ICHAMBER. TYPE T DENOTES INLET WITH DOUBLE THROAT
AND CHAMBER.
REINFORCING STEEL 2. FOR DETALS AND DIMENSIONS NOT SHOWN FOR TYPE [ DENOTES INLET WITH SINGLE THROAT
MARK SIZE NO. LENGTH SPACE MEDIAN BARRIER, SEE STANDARD MB-13. AND CHAMBER ADJACENT TO WALL OR BARRIER.
A 3 L-2-6" AS i ;
#4 3. GALVANIZED MC-6 X 12 IS TO BE WELDED UNDER 22. MAXIMUM PIPE SIZE IS 24" DIAMETER.
AL T2 see NOTE 7 | Sge NOTE 8 | SHOWN THE COLLAR AND EXTENDED INTO SIDEWALLS TO
see Nore n| #4 | @xw+2 5-6" 12" WITHIN 2" OF OUTSIDE FACE. 23. CONCRETE MEDIAN BARRIER (TALL WALL) SHALL
B8 T p HAVE DELINEATORS INSTALLED ON BARRIER WALL
SEE NOTE o| #3 | 2XL-4) -1 2 4. ALL REINFORCING BARS ARE TO BE GRADE 60 ORIENTED TOWARDS ONCOMING TRAFFIC AT
B-1 an . STEEL WITH MIN. OF 1!/," CONCRETE COVER. APPROXIMATELY 25" ABOVE THE ROADWAY.
SEE NOTE 11| #4 n L+ (2'-4") 8 ANY BARS N cc?’;uErchT V\gEHTglF’gESHEtIE) /ETJDT/
P - OR TOP SLA NING Al 24. PROVIDE SAFETY SLABS WHEN SPECIFIED ON
DOWELS #4 |SEE NOTE 6 v-o 6 TO PROVIDE THE REQUIRED COVER. THE PLANS.
T 3 e -
SEE NOTE 9 | #5 |sge nOTE 10 | 76 6 5. DO NOT LOCATE STANDARD ST-1STEPS ON 25. WHEN SPECIFIED ON THE PLANS, THE INVERT IS
H %5 | (4xH)+10 3o 2" CHAMBER WALLS THAT HAVE PIPES WHEN TO BE SHAPED IN  ACCORDANCE WITH STANDARD
POSSIBLE. 1S-1. THE_COST OF FURNISHING AND PLACING ALL
H 45 | (axt+8 >g- 0" MATERIALS INCIDENTAL TO THE SHAPING IS TO BE
6. 8 DOWELS REQUIRED FOR DI-14F, MIN. INCLUDED IN THE BID PRICE FOR THE STRUCTURE.
L =7-0". ADD 2 DOWELS FOR EACH
TYPE LINLET 4BOWEL'S REQURED FOR D £, MIN.
o - 4 DOWEL ul I-14
Al #a| (x0+2 56 2 L= #-0". 'ADD 2 DOWELS FOR EACH
an " ADDITIONAL FOOT.
B-1 # 4 1 L+ (2'-4") 8 L 2Yhrx2YsrX1 4"
H-2 4 16 70-g" 10" 7. 12 BARS A REQUIRED FOR DI-14F. ALzt
= |SEE NOTE 12 (2'-6™ LIMITS OF PAY LINE
V-1 45 12 H - (-2 8" 8. LENGTH OF BARS A, DI-14F = LE—_
V-2 #4 LENGTH =H 8" 3'-0"
A " 313 e TR 9. DO NOT USE WITH DI-14D. ARFROACH
4 214
SEE NOTE 15 SEE NOTE 14 | SEE NOTE § | SHOWN 10, USE 6 BARS F FOR DI-14F TYPE L SHOULDER\
SEE NOTE 15| # 4| 4(-4) L 2 STANDARD DIt gN_ v 8
DOUBLE NO 1. DO NOT USE WITH TYPE IT COLLAR & GRATE\ : SEE
DOWELS [#3 SHPYVL'; TOR r-0" 6" 12. ADD 4 ADDITIONAL BARS FOR EACH EXTRA FOOT BARS V \ i e
OF DEPTH. , :
F 5 — m BAR H1 | T
SEE NOTE 15 | # 5 |SEE NOTE 13 6 6 13. USE 12 BARS F FOR DI-14F TYPE L = J—— w < :
“_nu 12" s UBBA! Iy u
H #5( (4+ H+8 3-2 2 14. 24 BARS A ARE REQUIRED FOR DI-14F. z BT S @
_ - 10" H i r
A HO| 4+ HI+I6 28 15. A MNMUM 22" FOOTING DEPTH IS REQURED S| HaRDWARE = X 7 _
\ #4 30 LENGTH =H 8" FOR FORMING THE INLET SLO +| cLOTH ) © X, ok
SoF POANS FOR ENGTH e MR b dl ase\ | T, S
M- #5 3-2" > 1% WEEP HOLE, /I el <
- 16. REFER TO PLANS FOR STRUCTURE LOCATIONS, w|3 SEE NOTE 20|k d F NCE X 12
M #4 4 -8" 12 DATA AND DIMENSIONS. 3 5 [ b
B85 LA bl
17. REFER TO PLANS FOR LOCATIONS OF PIPES |5 o7ip s7-1 4 - 7‘8"’?3 v
AND INVERTS. o [N SEE NOTE 5. —kPA "
o 8 WP
18. FOR TYPE II, COST OF ACCOMMODATION OF = H
INLET THROAT IS TO BE INCLUDED IN COST \i} BARS V‘<{' ) 7 %1
OF WALL BARRIER. Ty ".\': ,‘n'u
19. FOR TYPE IL SEE WALL PLANS FOR WALL i3 C H / C
2 20" MIN. 6-0" MIN. FOOTING DETALS. i
MIN. 20. 3" DIAMETER WEEP HOLE WITH 12"X12" PLASTIC BARS H W \_BARS H1
— e GO e 08 SRV, il e
I — 1 T T | WIRE. MIN. WI IA. 0.03", .
L | A== 1| ==K H=-=7 CLOTH ANCHORED FIRMLY TO THE OUTSIDE OF FOR USE ADJACENT TO WALL
| O | D. THE STRUCTURE. OR BARRIER WITH SAFETY SHAPE
- - ) (TYPE ID
DI-14D DI-14€ DI-14F SHEET 2 OF 2
SPECIFICATION
CONCRETE BARRIER DROP INLET REFERENCE
N 1 . _ 1 233
12"-24" PIPE: DEPTH (H)=20' MAX. 233
104.41 VIRGINIA DEPARTMENT OF TRANSPORTATION




STANDARD MH-1
FRAME & COVER

SEE STANDARAD SL-1FOR APPLICABILITY OF SAFETY SLABS.

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

10'TO 16'DEEP
MORTOR

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

HALF SECTION A-A

(WITH FRAME AND COVER REMOVED)

BRICK

X N BRICK AS DIRECTED BY THE ENGINEER.
2'-0"
o R =23} . 3
w 5 ;.;,I Ln___ \.% 9
e " o . ' ™ FLAT SLAB TOP AS DETAILED
) Oh & : ON STANDARD T-MH-2 MAY BY
NS ) . SUBSTITUTED FOR TAPERED
o xz o SECTION WHEN APPROVED BY
5 L — L THE ENGINEER.
I STD. ST-1 - .\ —— L
= T T T T 1 2
Ay /2" [E8°T T T T d Iy 6" A
* [ - *
77/ - =
| AT T T 1.1 G
:n 0 - e I I I TC n .
= === BEVEL 45°
— = [ T T 1T
g T
w
(3]

TABLE OF QUANTITIES

CONCRETE

NOTES:

. QUANTITIES SHOWN ARE FOR MANHOLE

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

2. A BASE THICKNESS OF 0" WAS USED IN
| DEPTH BRICK MANHOLE (iﬁoAmZELTEE COMPUTING CONCRETE QUANTITIES.
n BRICK CONCRETE | CONCRETE | > Mo riomn F oo T oF aoeD, FOR EACH
Nla FEET THOUSANDS | CU. YARDS | CU. YARDS
old - CONCRETE —_— 2 05 5.785 237 4. MATERIALS MAY BE BRICK, CONCRETE OR
5 00TING z 5 ORLE 535 APPROVED CONCRETE MANHOLE BLOCK.
S L R T A
3 7 1.0 0.785 2.223
< OTHER THICKNESSES ARE TO CONFORM
> 8 1.2 0.785 2.485 TO WALL THICKNESS SHOWN FOR
9 1.2 0.785 2.747 CONCRETE.
10 1.6 0.785 3.009 | g ALL CONCRETE TO BE CLASS A3.
n 19 0.970 3.455
- 2 22 0.970 3817__| 7. WHEN SPECIFIED ON PLANS THE
SECTION 878 o — - s O R S
BRICK C(g:l\cl)(;\ll'\(’:ERTEETEBLOORCK 1; i? 0.970 4.541 THE coTsETR OFSFU%N[I)%HIIT\IG ATNg rLEACING
i . 0.970 4.903 ALL MATERIALS INCIDENTAL H
6 32 0.970 5,265 SHAPING IS TO BE INCLUDED N THE BID
= 5 s 2o ICE FOR THE STRUGCTURE.
SHEET 1 OF 5 INCREMENT 0.45 - 0.582
SPECIFICATION
o . REFERENCE
MANHOLE FOR 12 48" PIPE CULVERTS
MT’ VIRGINIA DEPARTMENT OF TRANSPORTATION 302
106.01




CONCRETE PIPE CULVERT CRUSHING STRENGTH (LBS. PER LIN. FT. ULTIMATE STRENGTH, OR CLASS)

METHOD A BEDDING
DIAMETER AREA DIAMETER
MAXIMUM HEIGHT OF COVER IN FEET
(N (SQ.FT.) (IN)
STRENGTH OR CLASS
NON REINF. il v v

12 0.8 1800 (14" 14 19’ 29’ 12
15 1.2 2125 (14" 14 19' 29’ 15
18 1.8 2400 (14" 14! 20' 29' 18
21 2.4 2700 (13" 14 20' 29' 21
24 3.1 3000 (13" 14’ 20' 29' 24
27 4.0 14" 20" 29' 27
30 4.9 14 20! 29' 30
33 5.9 14" 20" 29' 33
36 7.1 14’ 20' 30° 36
42 9.6 14! 21 30" 42
48 12.6 14! 21 30" 48
54 15.9 14! 2r 30 54
60 19.6 14! 2r 30 60
66 23.8 14! 2r 30 66
72 28.3 14" 21 30 72
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! 2r 30 96
102 56.7 14' 21 30 102
108 63.6 14! 21 30° 108

Heights of cover shown in table are for finished construction.

To protect pipe during construction, minimum heights of cover prior to allowing construction traffic to cross installation are to be %'A' or 3.0
whichever is greater. This cover shall extend the full length of the pipe culvert. The approach fill ramp is to extend a minimum of 10(Dia.+3"

on each side of the culvert, or to the intersection with a cut.

Minimum finished height of cover to be Dia or 2.0' whichever is greater, except pipe under entrances and medion crossovers where a
9" min. willbe permitted.

PC -1

Sheet 10f 17

SPECIFICATION
REFERENCE

302
232

CONCRETE PIPE

CLASS TABLE FOR H-20 LIVE LOAD

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01
107.05




PC-1

EXTRA STRENGTH CLAY PIPE
DMMETER | AREA | \aXiuiw COVER
(IN.) (SQ.FT) (FT.)

12 0.8 15
15 12 15
18 1.8 15
21 2.4 15
24 3.1 15
30 4.9 13
36 7.1 13

NOTES:
ALL VITRIFIED CLAY PIPE IS TO BE EXTRA STRENGTH.

MAXIMUM HEIGHTS OF COVER SHOWN IN TABLE ARE
FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION MINIMUM HEIGHT OF
COVER PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS
INSTALLATION IS TO BE 3.0 FT. THIS COVER IS TO EXTEND THE
FULL LENGTH OF THE PIPE CULVERT. THE APPROACH FILL RAMP
IS TO EXTEND A MINIMUM OF 10(DIA.+3.0') ON EACH SIDE OF THE
CULVERT, OR TO THE INTERSECTION WITH A CUT.

MINIMUM EINISHED HEIGHT OF COVER TO BE 2.0', EXCEPT PIPE UNDER
ENTRANCES AND MEDIAN CROSSOVERS WHERE A 9" MINIMUM WILL
BE PERMITTED).

METHOD "A" BEDDING IS TO BE USED FOR ALL INSTALLATIONS UNLESS
OTHERWISE DESIGNATED ON PLANS.

VITRIFIED CLAY
SHEET 16 OF 17

POLYETHYLENE
CORRUGATED PIPE CULVERT
DIAMETER AREA MAQ‘I-I\IA.SI\:VACB(I)-\E/ER
(IN.) (SQ. FT) (FT.)
12 0.8 21
15 1.2 21
18 1.8 20
24 3.1 20
30 4.9 19
36 7.1 18
X 42" 9.6 18
X 48" 12.6 17

X FOR TYPE D ONLY.

NOTE: FOR DETAILS OF BEDDING FOR POLYETHYLENE PIPE CULVERT SEE STANDARD PB-1.

* ¥

POLYVINYLCHLORIDE RIBBED
PIPE CULVERT

DIAVETER | AREA | waxiiow Gsber

(N.Y (SQ. FT.) (FT.)

8 7 20

21 2.3 19

24 3.0 19

30 4.7 B

36 6.9 18

48 12.3 18

NOTES:
COVER HEIGHTS INDICATED IN TABLES ARE FOR FINISHED CONSTRUCTION.

TO PROTECT PIPE DURING CONSTRUCTION, MINMUM HEIGHT OF COVER TO BE AS FOLLOWS
PRIOR TO ALLOWING CONSTRUCTION TRAFFIC TO CROSS INSTALLATION.

* %
MINMUM COVER HEIGHT
DURING CONSTRUCTION

12" 10 30 6"
DIAMETER
2

PIPE DIAMETER

36" AND ABOVE

MINIMUM FINISHED HEIGHT OF COVER TO BE /3 DIAMETER OR 1-0" WHICHEVER IS GREATER,
EXCEPT PIPE UNDER ENTRANCES AND MEDIAN CROSSOVERS WHERE A 9" MINIMUM
WILL BE PERMITTED FOR PIPE UP TO 24" DIAMETER.

THE COVER SHALL EXTEND THE FULL LENGTH OF THE PIPE. THE APPROACH FILL IS TO
EXTEND A MINIMUM OF (10)X(DIAMETER + Y2 DIAMETER) ON EACH SIDE OF THE STRUCTURE,
OR TO THE INTERSECTION WITH A CUT.

THE ALLOWABLE COVER TABLES SHOWN ARE BASED ON A SOIL MODULUS OF 700 PSI. ALL

OTHER DESIGN CRITERIA ARE IN ACCORDANCE WITH THE AASHTO SPECIFICATIONS AND
VDOT MODIFICATIONS FOR SOIL THERMOPLASTIC PIPE INTERACTION SYSTEMS.

PLASTIC PIPE

VITRIFIED CLAY AND PLASTIC PIPE
MAXIMUM COVER TABLE FOR H-20 LIVE LOAD 232

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01

107.20

SPECIFICATION
REFERENCE

302




INSERTABLE SHEET A143

SB-1
Ya' X Y4 MESH,
GHARDWARE CLOTH
MIN. 17 GAUGE,
GALVANIZED
AFTER WEAVING.
L
L1 —\\
/ \
[ |
4 0 ]
i i Q /
| | SERE T
A T T A —
L :}l{ | | . J CRIMP AROUND OUTLET END OF
ol PIPE AND SECURE TO PIPE WITH
T | GALVANIZED STEEL WIRE
| | ANIMAL SHIELD DETAL
PLACE WIRE MESH SMALL
ANIMAL SHIELD, AS
DETAILED, AT OUTFALL
END OF PIPE. PLAN

O:l: PR PR I DL ’E ',/—KEYED CONSTRUCTION JOINT
e 2 e 4 ® (] [} (3 (] [}
4 YL

. < | NORMAL 5 —= W .f~— ALL FOUR FOUNDATION WALLS
i WEATEER 9 a
H LEVEL = o
|l X X " . " l—
: % 2 o | 3 NOTES:
PR ©LEn g L, ALL CONCRETE TO BE CLASS A3 IF CAST IN PLACE. FOR PRECAST
. 2'-6" x 2'-6 a *, MINIMUM 8" SEE SHEET 110.02.
AT OPENING . CONSTRUCT TO
< = FIRM FOUNDATION CONCRETE QUANTITIES SHOWN ARE BASED ON A 12" DUCTILE IRON
. WATER LINE. IF OTHER SIZE OR TYPE OF PIPE IS USED QUANTITIES
ARE TO BE ADJUSTED ACCORDINGLY.
SECTION A-A COST OF WIRE MESH SHIELD AT OUTFALL END OF PIPE IS TO BE

x x STANDARD RECOMMENDED PIPE IS 12" DUCTILE IRON WATER LINE,

INCLUDED IN PRICE BID FOR PIP
THIS ITEM MAY BE PRECAST OR CAST IN PLACE.

PUSH ON JOINTS-CLASS TO BE SPECIFIED BASED UPON HEIGHT
OF COVER. REINFORCING STEEL QUANTITIES
HEIGHT SIZE | TOP |SIDEWALLS|FOOTING| NO. SPACING |CU. YDS] REINF.|INCREMENT
OF FILL L) [sLas| ) WIDTH |REQ'D. [LENGTH|sSIZE | ~c-¢ | conc. [sTeel|  «
(o)) (F) LBS. CuU. YDS.
BELOW 25' | 4' | g 6" 12" 32 | 3-9" | ua 6" 1189 | 80 | 0.043
25'- 50° |44 8" 8" 140 32 | a1 [us 6" 1512 | 136 | 0.053
* QUANTITIES SHOWN ARE BASED ON A 8" DEPTH OF FOOTING, ADD
INCREMENTAL QUANTITY FOR EACH ADDITIONAL 1" OF DEPTH.
SPECIFICATION
STANDARD SPRING BOX REFERENCE
105
REV. 7/01 VIRGINIA DEPARTMENT OF TRANSPORTATION 232
110.01 302




INSERTABLE SHEET A143

#4 BARS @ 6" C-C ¥4"x¥4" MESH HARDWARE CLOTH,

SB-1PC

| 4'-4" / | EACH WAY MIN. 17 GAUGE GALVANIZED AFTER
| / | WEAVING.
2'-6"x2'-6" OR
! [ 1 CRIMP AROUND OUTLET END OF XXz-e:
[] A PIPE AND SECURE TO PIPE WITH 2'-6" DIAMETER
GALVANIZED STEEL WIRE.
O-— —T —T —r —n
A | A B B
—T | | ¢ J
Yo" L | +
A | |
| |
| S S S S—
X 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
g\lTFgRNsAlé gAg; e JOINT ALL FOUR SIDES
XPANSION
EXPANSION #4 BARS BAND
P @ 6" C-C KEYED CONSTRUCTION ——
/) EACH WAY JOINT ALL FOUR SIDES o I/i SA A A
- - g STANLESS RTINS L AT
STANLESS P } R T : BV e : =) ~__| REINFORCEMENT
STEEL CLAMP —— “El: = © STEEL CLAMP _ Al - | IN ACCORDANCE
; : g 4'-0" " z 2| WITH AASHTO
A 2. : Fls o wiog
4 F ..JH 8" o-3 E,: ; S HIE! :I—
@._ Szl T [5E =& x Tl e
villl a 4 Iv \)O 3"—. T 3 _I
T, e 1F XX e
L Cie 28" X 26" S FLEXIBLE 19 I
CoNNEETION — [, 4 OPENING SR I CONNECTION OPENING 2s| Ty
J 3.0v "';\\ LSPRING BOX poon N—weLD
SPRING BOX — | ADDITIONAL POURED IN PLACE FOUNDATION o
4'-10" gEATERIA’;.RMAFOBEDR%OCl)JIRED IN ORDER TO 5'-6
ACH FIRM UNDATION, —~
SECTION A-A SECTION B-B

12" DIA.

NOTES:
CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.
REINFORCING STEEL IN ACCORDANCE WITH A.S.T.M. A-615 (REINFORCING BARS).

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 %" 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

ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS AND SPECIFICATIONS.

STAINLESS 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, AS WELL AS ANGULAR ADJUSTMENT THRU 20 DEGREES.

ALL FIELD INSTALLATION OF PIPE TO SPRING BOX USING FLEXIBLE BOOT SHALL BE COMPLETED IN

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

SPECIFICATION
REFERENCE

105

PRECAST SPRING BOX

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01

110.02




INSERTABLE SHEET isd 414 2

DROP

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".

GU
DITCH FLOW

—_—

INLET SILT TRAP
(TYPE A)

SEE
NOTE 1

BARRIER
ADJACENT TO CONCRETE

15" TEMPORARY
FILTER
<& s s -
. _—
Foeowire GLom © SIS ercone
TYPICAL TREATMENT FOR TYPICAL TREATMENT
DROP INLET WITH CONCRETE FOR DROP INLET WATER wiTn OVERFLOW —— FILTERED WATER
GUTTER WITHOUT CONCRETE GUTTER SEDIMENT
X © . see g g N
(18"HMA>() #80(’%8@,??% NOTE 1 "x SE}I;IMENT}/ < 4
_f_ Al A "X ' MESH . =
H?ARDWABRE CLOTH \-CURB INLET

2" X 4" WOOD STUD CONCRETE
ADJACENT (TO KEEP FRONT BLOCKS IN PLACE) GUTTER (TYPICAL)
CONCRETE TEMPORARY
FILTER
B2 BARRIER SECTION VIEW

CONCRETE

TTER

GEOTEXTILE PRODUCTS DESIGNED TO
BE INSERTED INTO GRATED DROP INLETS
OR DESIGNED TO COVER THE SLOTS OF

DROP INLET SILT TRAP TYPE B EC6

(BLOCK AND GRAVEL)

CURB INLET

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.

082 S 5
N
PN ey
IeF
SECTION B-B

NOTES

1. POSTS AND TOP RAIL SHALL BE A NOMINAL 25" X 2V5p"
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.

. END OF FILTER BARRIER TO BE EMBEDDED INTO
AGGREGATE.

.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.

. 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.

SLOT DROP INLETS, THAT HAVE BEEN
APPROVED FOR USE ON VDOT
PROJECTS AND ARE FOUND ON VDOT'S
SPEL LIST, MAY BE SUBSTITUTED FOR
THE DROP INLET PROTECTION DEVICES
DETAILED HEREON.

ALTERNATE DROP INLET SILT TRAP TYPE B

(GRAVEL)

GRAVEL FILTER
#3 AGGREGATE

%" X %" MESH HARDWARE CLOTH
(EXTEND FULL LENGTH OF INLET)

FILTERED WATER

CONCRETE
GUTTER (TYPICAL)

SECTION VIEW
SPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT CURB INLETS
WHERE PONDING IN FRONT OF THE STRUCTURE IS NOT LIKELY TO
CAUSE INCONVENIENCE OR DAMAGE TO ADJACENT STRUCTURES AND

UNPROTECTED AREAS.

“reentice DROP INLET SILT TRAP
o7 (TYPE A AND B) REV. 7/01
303 VIRGINIA DEPARTMENT OF TRANSPORTATION W




I/B--_.I _L MS-1A

(1) Thoroughly com- . € . &
pacted area to Variable Variable
consist of the
following: . Class A3| Coricrete . o
In Fills-Reqular R 2 2= LR When medion width is 3 feet or
fi"gmoterioL T AT Slope — greoter a longitudinal contraction
In Cuts-Undisturbed : :

[YAIRT
/4”1 Slope joint shall be provided along
earth and

N - ¢ of medion strip.
( +P . o

reqular fil . VA - . . . A 6"

material

as required. K TR R GK R X R R G R RS K,

/\/XQ}; .

Area to be thoroughly
compacted before Concrete

Proposed Pavement is poured. (1)

Existing Pavement

|5n 12" square hole
SUGGESTED CONSTRUCTION METHOD IF ALTERNATE CONSTRUCTION METHOD IF u |‘_ for sign post

into introduced

TOP SLAB IS POURED SEPARATELY TOP SLAB IS POURED SEPARATELY 1 % ortned

CIRCULAR NOSE median noses a
& >

; . X A, o B . minimum of 5'
|’> Vo Min. from the nose.
A——#5x7" 2"x2" W - 4 desirable
o, Dowels @ 12" c-¢ preformed Key NON-SYMMETRICAL NOSE 3' min.
* The depth of curb may be reduced as much
as 3" (9" depth) or increased as much as
4" 3" (15" depth) in order that the bottom
I"I Where design speed is greater of curb will coincide with the top of a course Additional holes of adequate size to be provided
— than 40 MPH on Rural Highways of the pavement substructure. for sign posts, delineator posts, etc. as shown
5 L B 1 N and 45 MPH in developed Urban Otherwise the depth is to be 12" as shown. on the plans or directed by the Engineer.
¥ A i and Suburban areas, median curb No adjustment in the price bid is to be
v is to be in accordance with made for a decrease or on increase in depth.
.9 Standard CG-3.
* & v
A Q
Y. v - Variable Variable
6"
on Class A3 |Concrete 20l
12" 2" R - 2" R When median width is 3 feet or
I /4":1" Slope 4":1" Slope — greater o longitudinal contraction
1 4 pe- i — — . 7| joint shall be provided along
ALTERNATE WITH f 2 g L S s . 1 ¢ of median strip.
EXTRUDED CURB S VAR - R T Y - .'bé‘;l A e
‘ p 27 P BN LR LB LLLEBLLNN 2N |
. ‘o
) i /\\ Area to be thoroughly )
b /\\ compacted before Concrete
. 5 is poured. (1) >
Proposed Base with NN * P * i Existing Base with
Asphalt Surfoce T Py Proposed Asphalt
. N Surface
TASEANY
. 734 .
2N X 72
SPECIFICATION
REFERENCE
STANDARD SOLID CONCRETE RAISED MEDIAN STRIP
REV. 7/01
502 VIRGINIA DEPARTMENT OF TRANSPORTATION

202.03




xx STREET APPROACH SAME
SURFACING AS MAINLINE

(RADIUS TO BE AS | ROADWAY

(RADIUS TO BE AS
SHOWN ON PLANS)

€

NOTE: WIDTH "B" 2'-0" OR AS
SHOWN ON TYPICAL SECTION. A_J

MAINLINE ROADWAY

PLAN  VIEW

10" PARABOLIC CURVE
8 % MAX.
EDGE_OF SHOULDER OR %
OPTIONAL FLOW LINE _—LS'-OPE CHANGE "

CG-1

|4u2]. 8 |

CLASS A3

(H.E.S.) -
CONCRETE /‘é b

\

EXPANSION JOINT

SECTION C-C

K CONSTRUCT GRADE CHANGES WITH A PARABOLIC CURVE.

® WHEN THE ENTRANCE RADIICANNOT ACCOMMODATE
THE TURNING REQUIREMENTS OF ANTICIPATED HEAVY
TRUCK TRAFFIC, THE DEPTH FOR SIDEWALK & CURB
RAMPS WITHIN THE LIMITS OF THE RADII'SHOULD BE
D INCREASED TO 7".

MAINLINE ROADWAY

WHEN ST'D. CG-111S_USED FOR ENTRANCES BUILT
IN. CONJUNCTION WITH VDOT PROJECTS, PLEASE

. 40'MIN. FOR STREET
STMINTN CONNECTION ?

20" DESIRABLE FOR COMMERCIAL
ENTRANCE

SECTION A - A
GUIDELINES FOR GRADE CHANGE D

D NOTE THE FOLLOWING:

D XX MAINLINE PAVEMENT SHALL BE CONSTRUCTED
TO THE R/W LINE (EXCEPT ANY SUBGRADE

STABILIZATION REQUIRED FOR MAINLINE

PAVEMENT WHICH CAN BE OMITTED IN

THE ENTRANCE.)

A RADIAL CURB OR COMBINATION CURB

AND GUTTER SHALL NOT BE CONSTRUCTED
BEYOND THE R/W LINE EXCEPT FOR
REPLACEMENT PURPOSES.

WHEN USED IN CONJUNCTION WITH STANDARD
CG-3 OR CG-7, THE CURB FACE ON THIS

ENTRANCE VOLUME DESIRABLE MAXIMUM STANDARD IS TO BE ADJUSTED TO MATCH THE
MOUNTABLE CURB CONFIGURATION.
HIGH (MORE THAN 1500 VPD) 0% 3%
SEE STANDARD CG-12 FOR CURB RAMP DESIGN
MEDIUM (500-1500 VPD) <3 % 6 % TO BE USED WITH THIS STANDARD.
<6 % PLANS ARE TO INDICATE WHEN CONSTRUCTION OF
LOW (LESS THAN 500 VPD) =6 8% X A FLOW LINE IS REQUIRED TO PROVIDE POSITIVE
DRAINAGE ACROSS THE ENTRANCE.
OPTIONAL FLOWLINE MAY REQUIRE WARPING OF
PORTION OF GUTTER TO PRECLUDE PONDING or WATER.
SPECT ICATN METHOD OF TREATMENT-
CONNECTION FOR STREET INTERSECTIONS
502 AND COMMERCIAL ENTRANCES REV. 7/01
VIRGINIA DEPARTMENT OF TRANSPORTATION 203.04




INSERTABLE SHEET A59

@ 7" WHERE STD. CG-3 OR

€G-7 IS USED.
a0 | aegn |
STD. CG-2 ®6" 12:1 MAX | 48:1 MAX.
OR CG-6 = : Y
20:1 /_
SECTION A-A
# 5 DOWELS, 8" LONG
I
o L s PERMISSIBLE
50" MIN, 3'-0\ 5'-0" MIN SLOPE 10:1 CONSTRUCTION JOINT
MIN. /—PERM|SS|BLE MAXIMUM
i CONSTRUCTION JOINT
| - - o " D .. - . )
I f 1
=T = B SECTION B-B
S, NS
o0 L
e Ees |
i L LIMITS OF EXPOSED AGGREGATE SIDEWALK

)

prm—|

CROSSWALK

AT

A

TYPICAL PLACEMENT
INTERSECTION
WITHIN CROSSWALK

90°
J TANGENT PLAN

/

\

CROSSWALK

TYPICAL PLACEMENT

” CROSSWALK H

AT

7

DIAGONAL VARIATION

INTERSECTION
WITHIN CROSSWALK
(WITH BUFFER STRIP)

) ACCESSIBLE ROUTE IS DEFINED AS A CONTINUOUS
UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT
PATH CONNECTING ALL ACCESSIBLE ELEMENTS OF A
FACILITY THAT CAN BE APPROACHED, ENTERED AND
USED BY PERSONS WITH MOBILITY IMPAIRMENTS.

NOTES :

THIS DESIGN TO BE USED FOR CONSTRUCTION THAT INCORPORATES WIDER SIDEWALK. LANDING (48" WIDE)
REQUIRED AT TOP OF CURB RAMP. MINIMUM CURB RAMP LENGTH 8 FEET FOR NEW CONSTRUCTION, 6 FEET
FOR ALTERATIONS.

CURB RAMP FLOOR TO BE CLASS A-3 CONCRETE (CLASS A-4 IF PRECAST) WITH SLIP RESISTANT INTEGRAL
DETECTABLE WARNING SURFACE COVERING THE ENTIRE WIDTH OF THE RAMP FLOOR (RAMP FLOOR MAY BE
PRECAST OR CAST IN PLACE). THE DETECTABLE WARNING SHALL BE PROVIDED BY AN EXPOSED AGGREGATE
FINISH. RAMP SHALL NOT EXCEED A MAXIMUM SLOPE OF 12:1.

SLOPING SIDES OF CURB RAMP MAY BE POURED MONOLITHICALLY WITH RAMP FLOOR OR BY USING
PERMISSIBLE CONSTRUCTION JOINT WITH REQUIRED BARS.

IF RAMP FLOOR IS PRECAST, HOLES MUST BE PROVIDED FOR DOWEL BARS SO THAT ADJOINING FLARED
SIDES CAN BE CAST IN PLACE AFTER PLACEMENT OF PRECAST RAMP FLOOR. PRECAST CONCRETE SHALL
BE CLASS A-4.

REQUIRED BARS ARE TO BE NO.5 X 8" PLACED 1'CENTER TO CENTER ALONG BOTH SIDES OF THE RAMP
FLOOR, MID-DEPTH OF RAMP FLOOR. MINIMUM CONCRETE COVER 1/5".

CURB RAMPS WILL BE MEASURED AND PAID FOR AT THE CONTRACT UNIT PRICES FOR HYDRAULIC CEMENT
CONCRETE SIDEWALK AND EXPOSED AGGREGATE SIDEWALK, COMPLETE-IN-PLACE.
CURB/CURB AND GUTTER SLOPE TRANSITIONS ADJACENT TO TO CURB RAMPS ARE
FOR CURB/CURB AND GUTTER.

WHEN USED IN CONJUNCTION WITH STANDARD CG-3 OR CG-7, THE CURB FACE ON THIS STANDARD IS

TO BE ADJUSTED TO MATCH THE MOUNTABLE CURB AND CONFIGURATION.

CURB RAMPS ARE TO BE LOCATED AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.

THEY ARE TO BE PROVIDED AT INTERSECTIONS WHEREVER AN ACCESSABLE ROUTE (¥ WITHIN THE RIGHT OF
WAY OF A HIGHWAY FACILITY CROSSES A CURB REGARDLESS OF WHETHER SIDEWALK IS EXISTING,

PROPOSED, OR NONEXISTENT. THEY MUST BE LOCATED WITHIN PEDESTRIAN CROSSWALKS AS SHOWN ON PLANS
OR AS DIRECTED BY THE ENGINEER, AND SHOULD NOT BE LOCATED BEHIND VEHICLE STOP LINES.

EXISTING LIGHT POLES, FIRE HYDRANTS, DROP INLETS, ETC. WILL ALSO AFFECT PLACEMENT.

INCLUDED IN PAYMENT

REV. 7/01

203.05

PERPENDICULAR CURB RAMP e
(ACCESS FOR MOBILITY IMPARMENTS) 2




Al 5 G SR (
AT XX |, SAME AS — k @

TOP OF CURB

CROSSWALK

H CROSSWALK -‘

TYPICAL PLACEMENT
AT INTERSECTION
WITH BUFFER STRIP

@ 7" WHERE STD.CG-3 CG-7 IS USED.

203.07

2-0" | 5'-0" |
STD. CG-2
et Qe oy | e 7S
A <—| ALTERATIONS 20 :1 | /
N A N " Y Sy b
4' MIN. ,si-o, 4°MIN. : L_:_"__.‘#—’——'——'—“
| | | | PERMISSIBLE )
X CONSTRUCTION JOINT oo SECTION A-A
B B B THIS COMBINED (PARALLEL & PERPENDICULAR) DESIGN FOR ALTERATIONS CAN BE USED WITH
B ADJOINING BUFFER STRIP. LANDING AT BOTTOM OF TWO SLOPING SIDES WITH 60" X 60" MIN.
- '§°L:> n DIMENSIONS. THE SHORT PERPENDICULAR RUN TO THE STREET CAN BE PROTECTED BY A LANDSCAPED
{ :i’z.'?' SETBACK OR CONNECTED TO THE SIDEWALK WITH A WARPED SURFACE.
] | \ CURB RAMP FLOOR TO BE CLASS A-3 CONCRETE (CLASS A-4 IF PRECAST) WITH SLIP RESISTANT INTEGRAL
( ] X | ) DETECTABLE WARNING SURFACE COVERING THE ENTIRE WIDTH OF THE RAMP FLOOR (RAMP FLOOR MAY BE
PRECAST OR CAST IN PLACE). THE DETECTABLE WARNING SHALL BE PROVIDED BY AN EXPOSED AGGREGATE
FINISH. RAMP SHALL NOT EXCEED A MAXIMUM SLOPE OF 12:1.
A SLOPING SIDES OF CURB RAMP MAY BE POURED MONOLITHICALLY WITH RAMP FLOOR OR BY USING
PERMISSIBLE CONSTRUCTION JOINT WITH REQUIRED BARS.
TANGENT PLAN IF RAMP FLOOR IS PRECAST, HOLES MUST BE PROVIDED FOR DOWEL BARS SO THAT ADJOINING FLARED SIDES
LIMITS OF EXPOSED AGGREGATE SIDEWALK CAN BE CAST IN PLACE AFTER PLACEMENT OF PRECAST RAMP FLOOR. PRECAST CONCRETE SHALL BE CLASS A-4.
REQUIRED BARS ARE TO BE NO.5 X 8" PLACED 1 CENTER TO CENTER ALONG BOTH SIDES OF THE RAMP
FLOOR, MID-DEPTH OF RAMP FLOOR. MINIMUM CONCRETE COVER 1/,".
#5 DOWELS, 8" CURB RAMPS WILL BE MEASURED AND PAID FOR AT THE CONTRACT UNIT PRICES FOR HYDRAULIC CEMENT
LONG @ 12" C-C PERMISSIBLE CONCRETE SIDEWALK AND EXPOSED AGGREGATE SIDEWALK, COMPLE TE-IN-PLACE.
SLOPE 12:1 CONSTRUCTION JOINT CURB/CURB AND GUTTER SLOPE TRANSITIONS ADJACENT TO TO CURB RAMPS ARE INCLUDED IN PAYMENT
/ MAXIMUM FOR CURB/CURB AND GUTTER.
[y N\ S| CURB WHEN USED IN CONJUNCTION WITH STANDARD CG-3 OR CG-7, THE CURB FACE ON THIS STANDARD IS
LS R o v TO BE ADJUSTED TO MATCH THE MOUNTABLE CURB AND CONFIGURATION.
CURB RAMPS ARE TO BE LOCATED AS SHOWN ON THE PLANS OR AS DIRECTED BY THE ENGINEER.
SECTION B-B THEY ARE TO BE PROVIDED AT INTERSECTIONS WHEREVER AN ACCESSABLE ROUTE [ WITHIN THE RIGHT OF
BB ACCESSIBLE ROUTE IS DEFINED AS A CONTINUOUS WAY OF A HIGHWAY FACILITY CROSSES A CURB REGARDLESS OF WHETHER SIDEWALK IS EXISTING,
UNOBSTRUCTED, STABLE, FIRM AND SLIP RESISTANT PROPOSED, OR NONEXISTENT. THEY MUST BE LOCATED WITHIN PEDESTRIAN CROSSWALKS AS SHOWN ON PLANS
;’:gEITCYONTN'EETTI'éiNAEIE ﬁ\%‘éﬁaﬁﬂghﬁoﬁﬂ?ﬁﬁ %DA OR AS DIRECTED BY THE ENGINEER, AND SHOULD NOT BE LOCATED BEHIND VEHICLE STOP LINES.
USED BY PERSONS WITH MOBIITY NP ARMENTS. EXISTING LIGHT POLES, FIRE HYDRANTS, DROP INLETS, ETC. WILL ALSO AFFECT PLACEMENT.
SPECIFICATION
COMBINED (PARALLEL & PERPENDICULAR) CURB RAMP REFERENCE
Rev. 7701 (ACCESS FOR MOBILITY IMPAIRMENTS) 105

VIRGINIA DEPARTMENT OF TRANSPORTATION >02




REVISED ON 7/02

RW- 7S
3 /4’//}
;/-- AN K
4 SURFACE OF JOINT U,
_'”’ PANTED WITH ASPHALT o/y%
n
v 3| Q NOT LESS THAN 4’
¥," PREMOLDED e
JOINT FILLER A c% BACK OF WALL
Z ‘é * H20 - S16
S |9, — /5" X6" LIVE LOAD
| / WATERSTOP
- * VA
* ¥, "x9" TOP OF WALL DECK SURCHARGE - LOADED
WATERSTOP _4 j_—_ Lxan
SEE DETAIL KEYED JOINT

#78 OR# 8
AGGR. MIN. GRADE

TOE OF WALL

CONTRACTION JOINTS AT INTERVALS NOT EXCEEDING 30
EXPANSION JOINTS AT INTERVALS NOT EXCEEDING 90'.
% WATER STOPS TO BE ELASTOMERIC OR OTHER APPROVED

H = HEIGHT IN FEET.
BASE = 6/10 H
A = 1/6 BASE, WITH MIN. OF 1.

MATERIAL. DIMENSIONS SHOWN ARE ABSOLUTE MINIMUM. EARTH - 100 LBS. ;
WATERSTOP CONCRETE = 150 LBS. v
DETAIL ANGLE OF REPOSE = 1/t 1
NOTE:

DEPTH OF WALL IN GROUND DETERMINED
BY CONDITIONS. TO BE NOT LESS THAN 1-6".

HEIGHT OF [ THICKNESS [ THICKNESS | COMPRESSION | AREA OF WEEP HOLE WITH 12°X12" PLASTIC
WALL At ToP AT BASE AT TOE SECTION SQR%VAVI?\SENI%LE%T';T?EL MEV?I:’EOI\RMNIMUM
e “AIN FEET . LBS.SQ.FT. | SQ.FT. .
H" IN FEET 8- 6H Q q WIRE DIAMETER 0.03", NUMBER 4
- o5 4.83 MESH HARDWARE CLOTH ANCHORED
3 -0 9% 856 FIRMLY TO OUTSIDE OF STRUCTURE.

4 1-0" 2'-4%," 141 7.43 N \0\/‘

5 -0 3'-0" 1427 10.63
12" POROUS BACKFILL

@ 100 LBS./CU. FT.

4.
<
BATTER !/»" PER FOOT

o
6 -0 3.7 1712 14.43 \ v el
7 1-0" 4-_23/3-- 1997 18.83 . NN / L v v v e, AN
— - o :,,13" DRAN PIPES 8 APART—
8 -0 4-9% 2283 : B - 6/10 H &
9 -0 5-4%," 2568 29.43
SAFE BEARING CAPACITY OF SOIL
10 r-o" 6'-0" 2853 35.63 ROCK MINIMUM «evreememeseneseeseseseseeesesseneseaesessenesseseeess s 10,000 - 20,000 LBS. SQ.FT.
GRAVEL AND COARSE SAND, WELL CEMENTED erssresseessrerss 16,000 - 20,000 LBS. SQ. FT.
. " A . '
n r-1/4 67 3139 42.98 CLAY IN THICK BEDS, ALWAYS DRY - 16,000 LBS. SQ. FT.
. - . 5103 CLAY IN THICK BEDS, MODERATELY DRY - 12,000 LBS. SQ. FT.
12 -2 3/8 7'-2% 3424 8 CLAY, SOF Teerererrerenmmmniesentarnneiiinenieis - 4,000 LBS.SQ.FT.
: ; - SAND, DRY, COMPACT, AND WELL CEMENTED - - 12,000 LBS. SQ. FT.
13 -3 5/8 7-9% 3709 59.78 SAND. CLEAN, DRYremrrrrrrrom . 4,000 - 8,000 LBS.SQ.FT.
ALLUVIAL SOILS, ETC 1,000 - 2,000 LBS. SQ. FT.
14 -4 3/4 | 8-4¥" 3995 69.23

NOTE: IF COMPRESSION AT TOE EXCEEDS SAFE BEARING CAPACITY
15 1-6" 9'-0" 4280 79.38 OF SOIL, A SPECIAL FOOTING IS TO BE USED.

CONCRETE GRAVITY RETAINING WALLS
INFINITE SURCHARGE AND DECK SURCHARGE - LOADED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01
401.02

SPECIFICATION
REFERENCE

506




GR-2.2A BLOCKOUT FOR CONCRETE POST
: TO BE CUT TO FIT POST SHAPE
TO PREVENT BLOCKOUT FROM

ROTATING.
DIMENSIONS
SHOWN IN =
PARENTHESIS ©
INDICATE
TOLERANCES
@ ) " 1/
%"X'IB" f 7+
BOLT

4 #4 DEFORMED
6"x8"x1'-2" —-[| REINFORCED BARS
TREATED PINE 4" LESS THAN
BLOCK OR —|| HEIGHT OF POST
RECYCLED
MATERIAL

}:)_--- 9-3 GA. WRE

r-2
12
o
e

POST MAY BE HOT

DRILL———'*g
i
6"x 8"x1'-2" TREATED
\’4\/ PINE BLOCK OR
[ RECYCLED MATERIAL.
Yo Y 8"
fHOLES

ROLLED OR WELDED.
8"

6'-0" MIN., SEE DETALL A

\ L6"x8"x1'-2"

6x8 WOOD POST

ROUND WOOD POST

<
=
" @ 5/..)(10.. ,f
¥y HOLES TO BE STIRRUPS R TREATED PINE |
CAST IN POST |' LAPPED 10" BACK-UP BLOCK O &
SPACING PLATE || RECYCLED W
/2" CHAMFER I'_' VARIES 5" AT NON MATERIAL u
ON ToR_3'-0 TO 1-0" C-C SPLICE | :
OF POST W6x8.5 OR Z
" LOCATIONS W6X9 ——— =l £
CHAMFER MAY BE U REQURED | :
EXTENDED ENTIRE WITH P
LENGTH OF POST AT STEEL || OPTIONAL HOLE :
THE OPTION OF THE r_yl slockout. LU J7o Faciimate L
FABRICATOR. Y5"(+'/4™) GALVANIZING HOLES IN POSTS
CHAMFER AND BRACKETS
ALL CORNERS. ,,,1 ALL CONCRETE SHALL T0 BE ¥i" DA
BE CLASS A3.
CONCRETE POST STEEL POST
8" DIA.
MIN.
8" | 8" g
. ® 3 [
~ % x18" “
%"x18" BOLT =+ =71 B%)LT — ==
< <
6 X8 k1= 2" 7 — ¥," HOLE o 6"x8"x1'-2" P | ¥ HoLE o
PREATED \_ z TREATED z
PINE BLOCK r GALV. STEEL 10D & OR W
OR COMMON NAIL  GALV. STEEL 10D
RECYCLED SEE NOTE 5. RECYCLED COMMON NAL
MATERIAL o MATERIAL SEE NOTE 5. o
3 POST TO :
g BE GAINED Z
: TO ACCEPT :
o BLOCKOUT 5
SOUTHERN PINE— " I~ “[ SOUTHERN PINE— e T

6"x6"x1'-2"
TREATED PINE
BLOCK OR
RECYCLED
MATERIAL

BLOCKOUT FOR MAINTENANCE
REPAIR ONLY

LESS THAN 1'-0"

7'-0" TO 8'-0" ggg?NG
SPECIFIC POST
LENGTH TO BE GUARDRAIL
BASED ON SOIL S
CONDITIONS AT &
THE_SITE 6
r/y%
9
DETAIL A ’
GUARDRAIL INSTALLATION

SITES REQUIRING LONGER
GUARDRAIL POSTS

NOTES:

1. ALL BOLTS, NUTS, WASHERS, AND OTHER
STEEL ITEMS ARE TO BE GALVANIZED.

2. ALTERNATE TYPE POSTS AND BLOCKOUT MAY
BE INTERCHANGED ON ANY ONE PRQJECT WITH
THE RESTRICTION THAT THE SAME TYPE OF
POST AND BLOCKOUT MUST BE USED IN ANY
SINGLE RUN OF GUARDRAIL.

3. FOR DETALS OF GUARDRAIL ELEMENT SPLICE
JOINT, HARDWARE, ETC. SEE SHEET NOS.
501.01 & 501.02.

4. THE GUARDRAIL AND MEDIAN BARRIER
COMPONENTS DEPICTED IN A.R.T.B.A. TECHNICAL
BULLETIN NUMBER 268B MAY BE SUBSTITUTED
IF INTERCHANGEABLE WITH THE STANDARDS FOR
GUARDRAIL (GR) OR MEDIAN BARRIER (MB)

AND APPROVED BY THE ENGINEER.

5. DRIVE NAL WITHIN 2" OF THE TOP OR BOTTOM
OF BLOCKOUT AFTER %" x 18 BOLT IS
INSTALLED.

@ STANDARD WASHER TO BE USED ON LAST 50
OF RUN OFF END ONLY.

SHEET 2 OF 2

STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM) SREFERENCE
REV. 7,01 POST AND BLOCKOUT DETAILS 2
Wl VIRGINIA DEPARTMENT OF TRANSPORTATION s08




REVISED ON 7/02

GR-6 PAY LIMITS STANDARD GR-2 WHERE DOUBLE | _PAY LIMITS STANDARD GR-6
RAL IS REQUIRED MULTIPLY LENGTH BY 2
75'-0" MINIMUM TO THE HAZARD |
OR CUT/FILL BREAK
2500 — 7| 12-gn P 12'-6" 3 e
POST "SPACING
BEND LOWER W-BEAM
RAIL BEHIND POST AND i
ATTACH WITH %" BOLT gton
] MAX.
2.5 |
e
25 N T 3 \
i i 1 W= TOE OF DITCH SLOPE
= 55 TO DITCH LINE =
t 2'-0" MAX. \— EDGE OF GRADED SHOULDER
EDGE OF SHOULDER
I | !
EDGE OF TRAVEL LANE—/ l EDGE OF TRAVEL LANE—/
PLAN
SEE END
W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY. TAPER W-BEAM RAIL TO END ANCHORAGE
—-— PROFILE GRADE - SEE NOTES 1,2 & 4 — T SEE NOTES 3 & 4 AESHOREGE o o
A=< B== | | == D=~ E== SHEIIE_TO"SO1.1O
Q 1T I I I 11 11 11 C T I |
11 11 11 1] I 1T 1] T T T — MIN.
\\ 1" 1" 1" 1" i il ] I I I | H=—— =7 Z
u u u u I I I W il | | | I I It Il 1 T | |
I I U J J J J U I b il i l v !
SEE NOTE 2 @D N® 7 o5 M i Jd \ @ 0
A< B< C 5 @4 (3
- ey o e
NOTES: ELEVATION SLOPE SEE END ANCHORAGE
1. A SECOND RAIL IS REQ'D. WHERE THE DISTANCE BETWEEN DETALL A SHEET 50110
THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS STANDARD wexs.5 STEEL OR
18" (UP TO THE POINT WHERE THE RAL CROSSES THE 6X8X14" LG. 6X8 WOOD POST ATTACH LOWER
DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST #4. BLOCKOUT Wbt o
2. MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER 2'-0" POST W/%" BOLT
W-BEAM RAL AND GROUND LINE IS 18". WHEN DOUBLE - _
RAL IS REQ'D., TAPER BOTH W-BEAM RAILS TO MANTAN
THE 18" DISTANCE FROM THE GROUND. 28" MAX. ATTACH LOWER
27" MIN. W-BEAM RALL TO
3. TAPER BOTH W-BEAM RAILS FROM HEIGHT AT TOE OF 9/ BACK OF POST
DITCH SLOPES 1O T-0° BELOW FINISHED GRADE AT W/%" BOLT
POST #1(8'-0" OFFSET TOE OF
80" DITCH
4. AB-0" LONG POST gugE BE USED WHEN UPPER AND 1 — 8'-0" SLOPES
LOW W-BEAM RAIL
BEGINNING OF THE LOWER RAL THROUGH POST #3. SHOULDER I 4}3“’?
[ — I/L 18" MAX. 4 L
5. STANDARD GR-6 TERMINAL TREATMENT MAY BE USED AT I —Vl/'— 1
THE RUN-ON END OF DIVIDED HIGHWAYS (LEFT AND RIGHT L —(1/.— 2 TYP.
OF TRAFFIC) AND AT THE RUN-ON AND RUN-OFF ENDS ON 1 1 J|l/|—
UNDIVIDED HIGHWAYS. L L) 11
6. ALL POST SPACING 6'-3" C-C UNLESS OTHERWISE NOTED. — s L\
THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT SECTION A-A SECTION B-B
THE LAST 3 TERMINAL POSTS MUST BE W6 X 8.5 STEEL. SECTION C-C
7. FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETALS
SEE SHEET 501.10.
SHEET 10F 2
SPECIFICATION
TERMINAL TREATMENT FOR W BEAM GUARDRAIL REFERENCE
505
MI' VIRGINIA DEPARTMENT OF TRANSPORTATION 221
501.09




W6 X 8.5 X 8'-0" LG.
STEEL POST .

W6 X 8.5 X 6'-0" LG.

INSERTABLE SHEET A132
SEE ANCHOR

3-43 BAR GR-6
HOOPS
ASSEMBLY 30" x 18

DETAIL—\ — T ;" 2.?0"
Ehr

SEE NOTE 1

SEE NOTE 1 STEEL POST
1" DIA HOLES
DRILLED THRU 1" DIA HOLES
IR e A
ATTACH - 1 n
7%" DRILL "¢ "' HOLES /2" PLATE
Tt N POST FLANGE. oy apcHEl TO Ste oETAL D
HEX BOLT, SEE NOTE 1 %" X 2" LG. 7%
SQ. WASH. & HEX BOLT,
NU SQ. WASHER.
AND NUT : |
=
44
1" DIA HOLE
DRILLED THRU
W-BEAM AND 1" DIA HOLE
POST FLANGE. DRILLED THRU
W-BEAM AND

ATTACH TO PLATE
W/ %" X 2" LG.

HEX BOLT, SQ.
WASH. & NUT

V2" PLATE
SEE DETALL D

DETAIL A
END ANCHORAGE

—=f 22— —=2/z" =—

—= 2V f=— —] 2'/2" le—

I /% -

POST FLANGE.
ATTACH TO PLATE
W/ %" X 2" LG.
HEX BOLT, SQ.
WASH. & NUT

DETAL B
END ANCHORAGE (POST)

DRILL % " HOLES W-BEAM TERMINAL
glE EPO%TTEFLANGE‘ CONNECTOR
N 1 4 e
-
1" I | 7'/5" 1
1 3-43 BAR o
HOOPS 2'-0
30" X 18" — 7 —
SEE NOTE 1
\:‘~ 3-#3 BARS
3-0" 18" LONG.

DETAIL C
END ANCHORAGE (CONCRETE)

SEE W BEAM TERMINAL

WASHER.

¥ %" \
| i SOLD o
1 &0 ROCK 7" THREADED ANCHOR BOLTS
I i / EITHER MECHANICAL OR SET IN
5 LSS o LT
HAI K 'LENGTH
WASHERS TO
LN |—d3-€b— 140 FOR SHALE OR OTHER SOFT NSRS L eD
P ROCK FORMATIONS). ON ST ANDARD
toa 5" DETAIL F cuggo»mué
HARDW
| | L+ roLe SOLID ROCK CUT INSTALLATION
T W™ 2" STANDARD STANDARD
? %\ DETAIL E 6 X 8 X 14" LONG 6 X 8 X 14" LONG
1% e [} Y6 THICK 2'-4" BLOCKOUT BLOCKOUT
stoT 4-% * DIA HOLES.  SOUARE WASHER W6 X 8.5 STEEL POST W6 X 8.5 STEEL POST
DRILL ONLY IF PLATE OR 6 X 8 WOOD POST
IS BOLTED TO POST.
SEE NOTE 1. E
DETAIL D 3--L 8-0" | —SEE DETAL A
Yo" THICK STEEL PLATE ! =
NOTE: Il
11 N [
1. Y>" STEEL PLATE MAY BE WELDED OR BOLTED 1l ATTACH LOWER 1
10,5 1 P 3 SOTE 0 08 U 2 | e s |
o LG, A
NUTS. IF PLATE IS WELDED TO POST DO NOT oL —Y}—| HEX BOLT —N—
DRILL % * HOLES IN PLATE OR IN POST FLANGES. 1 1
2. CONCRETE END ANCHORAGE MAY BE USED IN 1Vl IVl
PLACE OF STEEL POST AT 8'-0" OFFSET. I Il
LIV [
SECTION D-D SECTION E-E

CONNECTOR AS DETALED
ON SHEET NO. 501.02

GUARDRAIL W BEAM Vs ANCHOR
TERMINAL CONNECTOR BOLTS
(4 REQ'D.

SHEET 2 OF 2

SPECIFICATION
REFERENCE

505
221

TERMINAL TREATMENT FOR W BEAM GUARDRAIL

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01

501.10




INSERTABLE SHEET A91

W-BEAM GUARDRAIL SEE GUARDRAIL POST GR-8.8A,88,8C

SPLICES LOCATED AT CONNECTION DETAIL

MID-SPAN BETWEEN POSTS
STANDARD | o1 |DEFLECTION
oGR8 -6 | 7- 0
GR-8A 6-3 | 5-0
GR-88 314 | 4o
T T e T T T T ES T T T TECECE e e T e T e T GR-8C 4' - 2" 4'- 6"

FOR ROCK INSTALLATION, 8" X 26" X !/4" PLATE IS TO
BE ELIMINATED. DRILL OR EXCAVATE HOLE FOR POST,
PLACE POST AND BACKFILL WITH CRUSHER RUN
AGGREGATE TO LEVEL OF ROCK.

ALL POSTS, BOLTS, NUTS AND WASHERS ARE TO BE

N

| | | GALVANIZED.
FOR DETALS OF GUARDRAL ELEMENT, SPLICE JOINT,
TYPICAL INSTALLATION HARDWARE, ETC. SEE SHEET NO. 501.01.
@ THE GUARDRAL AND MEDIAN BARRIER COMPONENTS
T 1A 2 SQUARE DEPICTED IN A.R.T.B.A. TECHNICAL BULLETIN NUMBER
|<—-|<—— WASHERS ROUND WASHER 2688 MAY BE SUBSTITUTED IF INTERCHANGE ABLE
WITH THE STANDARDS FOR GUARDRAL (GR) OR MEDIAN

30

(2% NUTS. NUTS TO BE BARRIER (MB) AND APPROVED BY THE ENGINEER.

Yo" X 2% _
{ et S o
~ NGA( AN M
A EDCES oF PLATE WITH POST POST SPACING ON CURVES
AND TIGHTENED WITH WRENCH PAVEMENT G RADIUS | POST SPACING
%AQ ONE FULL TURN. THEN SECURE & >
WITH SECOND NUT. > 220 FT.R 1%,- 6
N _ 219 FT.- 1MFT. ' 2 3
W-BEAM RAIL—= N e S3 X 5.7 POST FLANGE 10 FT. - 76 FT. 4 2y,
L 75 FT.- 50 FT. 2

" Dly " < 50 FT. USE NOT
v-{?)uz \_0.135 (BASE METAL W-BEAM BAC‘K/ RECOMMENDED

THICKNESS) UP PLATE
SQUARE WASHER GUARDRAIL POST CONNECTION DETAIL
%:.' BACKUP PLATE
< I F NEAN 2-SQUARE WASHERS (SEE
e I oy 3 DETAL THIS SHEET)
. o ° L oo fo: BOLT, N0, o, (5c¢
I wors = 3
HOLE A ’-2—/3—‘ %" DIA. HOLE FOR %"
SUPPORT BOLT 1/5"
_[ BOLT AND NUT SHALL LONG, 2 NUTS, NG ‘WASHER.
%" —(@)— =.,
e IUUUUUUUUUUUUUUUUUUUUI 6 HAVE 4000 POUNDS %
Nine i el
DT Il %" HEX BOLT AND NUT
¥, DIA. HOLE %”} N
OPTIONAL FOR &
BORIG Il & x 26" x ve &
GALVANIZING — ,I[H]L 1 TYPICAL INSTALLATION
L =T
S 3 X 5.7 STEEL POST SHEET 10F 2

“Rereroe STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM)

221 TL-3 (>45 MPH) REV. 7/01

505 VIRGINIA DEPARTMENT OF TRANSPORTATION 501.14




INSERTABLE SHEET A91

GR-8,8A,88,8C

1 50'-0" TURN DOWN APPROX.

MIN. 18 SPACES e 12'-6"=225'-0"_,

TRANSITION TO TERMINAL END TREATMENT

) 12-6" | 12-6"

I I

LENGTH OF NEED
§

SEE STD. GR-INS
|

I I I

=

6'-3" W-BEAM SEGMENT OF
RAIL NEEDED EACH END

321/,

\

1l
PLAN

1

12'-6" W-BEAM RAIL ELEMENTS
12 GAUGE (TYP.)

12'-6" W-BEAM RAIL SPLICES LOCATED
AT MID-SPAN BETWEEN POSTS (TYP.)

0

PANCHOR FLUSH WITH

GROUND SURFACE AND LEVEL

END POST SUPPORT
ANGLE (TYP.)

W-BEAM END

SECTION (FLARED) j
#3 BARS—\\

\

STEEL

1

2 SPLICE BOLTS AND NUTS

o]

—d

g
2-gn

10-1" @ HOLES @ 3" 0.C. FOR
8-7" X 18" LONG ANCHOR
BOLTS. 2 SPARE HOLES ARE
FOR POSITIONING.

[ o M .

#3 BARS, PLACED
AT EACH CORNER
VERTICALLY.

8-7" x 18" LONG NON-HEADED
ANCHOR BOLTS AASHTO M 270M
GRADE A36 MATERIAL, WITH
DOUBLE NUTS. DO NOT ALLOW
BOLTS TO PROTRUDE ABOVE
TOP OF RAIL ELEMENT.

Ya" X 3" X 27" STEEL PLATE
WITH 8-1" @ HOLES @ 3" 0.C.

T o
#3 BARS, 3 LOOPS,

ELEVATION  HORZONTALLY.
ANCHOR BLOCK DETAILS

34l

-6Y5"

SHEET 2 OF 2

/a" A36

TRAFFIC
——

ELEVATION

%e'® HOLES FOR ¥4" BOLTS 4!%," LONG
WITH NUTS AND WASHERS. BOLTS TORQUED TO
100+ 20 FT.LBS. AFTER POST IS DRIVEN.

4

2%"

33/3--
o L4"X3"X//4"-8" LONG

END POST SUPPORT ANGLES

27"

(YAl
PLATE _.|_.3_/9

SXIETSE=Z
| !
Sk x a

STEEL PLATE

)

LAP 16"
[—
MIN.

\—1'/8" R

24 Yy
28"
30 Yo"

24 Yy
28"
30 |/2..

# 3 LOOP BAR
REINFORCING DETAILS

REV. 7/01
501.15

GR-8 TYPE IITERMINAL TREATMENT
(RUN-OFF ANCHORAGE)
STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM) SREFERENGE
TL-3 (>45 MPH) 2




3'-3"
SEE NOTE 3

HINGE POINT

101 (SEE Norgy

SECTION A-A
10 2
9 o5k
10:1 DS, 4
6:1 MAX. 3:
N
——Jlr— SEF NOTE >
SECTION B-B

SEE NOTE 2I 4:1 SLOPE DESIRABLE - 3:1SLOPE MAXIMUM TO HINGE

- THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE

- FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND

GR-SP
NOTES:

DESIRABLY, THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,
AND ADJACENT TO FOR ITS FULL LENGTH, MUST BE 10:1. IF THE EXISTING GRADE IS FLAT
OR IS A POSITIVE SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE
MINIMUM OFFSET FROM BEHIND THE POST TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

AND FREE FROM FIXED OBJECTS. IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS
AREA SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED
ROADSIDE AREAS.

A MINIMUM OF 3'-3" BEHIND THE END POST. FOR 3R WORK THE GRADING SHOULD BE AS
CLOSE AS POSSIBLE

! TRANSITION TO EXISTING SLOPE AT HINGE | GRADE TO MATCH

SEE NOTE 2

SLOPE HINGE POII;? =

BT - ;

EXISTING SLOPE

SLOPE HINGE POINT
-—-— - I TAPER SEE noTE 4 ;

10:1 SLOPE
(SEE NOTE 1

B A~
STANDARD I GR-7 TERMINAL
GUARDRAIL
SHEET 10F 2
PREFERENCE | GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION
REQUIREMENTS FOR GR-7
VIRGINIA DEPARTMENT OF TRANSPORTATION ,W




GR-SP

3-3n
SEE NOTE 3

Q'-6" MIN.

HINGE POINT

#218
AGGREGATE

SECTION A-A

3R WORK_ONLY
(SEE NOTE 4)

170 2

NOTES:

1. THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL, AND ADJACENT
TO FOR ITS FULL LENGTH, MUST BE 10:1. IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE
SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET
FROM BEHIND THE POST TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

. THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE
AND FREE FROM FIXED OBJECTS. IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA
SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND
A MINIMUM OF 3'-3" BEHIND THE END POST

.FOR 3R WORK, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO THE NEW CONSTRUCTION
WITH SLOPE EXTENDING A MINIMUM OF 6" BEHIND THE END POST. FROM THE HINGE POINT,

TIE THE GRADED SLOPE INTO THE EXISTING DITCH SLOPE TO COVER THE FOUNDATION TUBES AND
SOIL PLATES WITHOUT EXTENDING THIS SLOPE BEYOND THE DITCH BOTTOM. USE #21B AGGREGATE,
OR OTHER SUITABLE MATERTIAL AS APPROVED BY THE ENGINEER, AT ROADWAY SHOULDERS.

THE TAPER FOR NEW CONSTRUCTION WILL BE 15:1. FOR 3R WORK THE MINIMUM ALLOWABLE
TAPER IS 10:1.

N

w

FN

o

TRANSITION TO
EXISTING SLOPE
AT HINGE

4:1SLOPE TO HINGE
SEE NOTE 2

______________________ — o1 1
\~&EI'?\

DETAIL A
3R WORK ONLY

STANDARD GR-2

SECTION B-B
FOR 3R WORK SEE DETAILL A
SEE NOTE 2 | 4:1SLOPE TO HINGE SEE NOTE 2 TRANSITION TO EXISTING SLOPE AT HINGE | GRADE TO MATCH
XISTIN P
o A=/ s EXISTING SLOPE
_____ B = — ——— SEE N6TF5
PE HIN POINT
SLOPE HINGE PO whe, 15:1 TAPER SEE noTE 5
A A A ] B A B ;] Sl | =~ T T T —— i
= 7|2 N
B 5 H SLOPE HINGE POINT
= ln

=\
GR-9 TERMINAL

SITE PREPARATION REQUIREMENTS FOR GR-9

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION “Rererce
REQUIREMENTS FOR GR-9
501.17 VIRGINIA DEPARTMENT OF TRANSPORTATION




INSERTABLE SHEET A65_1

c,

GR-FOA-1
SEE SHEET 3 OF 3 FOR

BEARING PLATE DETAILS

SEE NOTE 6
e

|—>A

. 4 SPACES AT 1-

63"

4 SPACES AT 3'-1/"

MIN. 4 SPACES
GR-2 OR TERMINAL

END TREATMENT

T

K

%

=)
I

< |

TWO SECTIONS OF W-BEAM
ONE SET INSIDE THE OTHER

(TYPE 1)
RUN ON

™

l—p

1

NOTES:

1. FIXED OBJECTS MAY CONSIST OF BRIDGE
RAILS, ABUTMENTS, PIERS, RETAINING WALLS,
OR OTHER FLAT SURFACED STRUCTURES
WITH VERTICAL FACE.

2. BRIDGE RAIL ENDS AND BRIDGE PARAPETS
MUST BE OF ADEQUATE STRENGHT TO
ACCEPT FULL IMPACT LOADING.

3. GUARDRAIL COMPONENTS SHALL BE IN

%" DIA. EXP. ANCHOR

l—n

1
PLAN
(FOR STANDARD GR-FOA-1,

FIXED OBJECT ATTACHMENT STANDARD

THREE %" DIA. EXP.
ANCHOR BOLT 6" LONG
WITH WASHERS.

BT & LONG WITH TYPE 1l RUN-OFF DETALS, STANDARD GR-FOA-1TYPE |, GUARDRALL
WASHERS. SEE SHEET 3 OF 3. USE
WOOD POSTS)
6-o% |
%
/@) @ ’_;@) /QQ /@> /GD ASPHALT CURB REQUIRED.
REFER TO STANDARD MC-4.
T = e —— — = _—
f? Bl \ I T T [T [T [T I.I I- l’ | E & /
8-kl Y I - | | | |
[ AN LY
;;l__ll\@llililil @il il | ] N
e Ll | | | | N
______ T L U
3 4 5 6 7 8 9
1
l

ACCORDANCE WITH VDOT ROAD AND
BRIDGE STANDARDS.

4. POSTS 1,2, 3,4, AND 5 REQUIRE AN ADD-
ITIONAL HOLE TO ATTACH BLOCKS AND/OR
RUBRAIL RUBRAIL IS NOT BOLTED TO
POSTS 2 ANS 4.

5. BOTTOM WOOD BLOCKS LOCATED ON
POSTS 1 THROUGH 4 ARE CENTER DRILLED
AND SECURED WITH %" CARRIAGE BOLTS.
(LENGTH AS REQUIRED).

6. APPROPRIATE LENGTH 7" DIAMETER ASTM
A325 HEX BOLTS WITH WASHERS MUST BE
USED WITH THRU DRILLED HOLES WITH A
S%" BEARING PLATE ON THE BACK SIDE OF
THE BRIDGE PARAPET OR TERMINAL WALL.

7. DRIVE NAIL WITHIN 2" OF THE TOP OR
BOTTOM OF THE BLOCKQUT AFTER
%" X 18 BOLT IS INSTALLED.

8. SEE SHEET 3 OF 3 FOR RUBRAIL
BLOCKOUT DETAILS.

NEW BRIDGES - ATTACHMENTS
ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE |

- RUN-OFF, 2-GR-FOA-1, TYPE Il

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE |
EXISTING BRIDGE ATTACHMENTS AS SHOWN ON PLANS.

A

TWO SECTIONS OF W-BEAM

ONE SET INSIDE THE OTHER.

ELEVATION

VERTICAL BRIDGE TERMINAL
WALL OR OTHER FLAT
SURFACE STRUCTURE

MATERIAL/SPECIFICATIONS/NOTES

%" X 18" LONG. GUARDRAIL BOLT AND
RECESSED NUT

STANDARD 6" x 8" WOOD POST AND BLOCK

STANDARD W-BEAM TERMINAL CONNECTOR

STANDARD W-BEAM RAIL

ITEM
O)
©)
®
(0 L 1O % SEE NOTE 6 9 5" X 2" LONG GUARDRAL BOLT & RECESSED
N -3.__{-41 — \ ® NUT (SEE_STANDARD GR-HOW)
= L ©) ©) : (6) | RECTANGULAR PLATE WASHER
o T\ T ~ v (SEE_STANDARD GR-HDW)
of | | SAMRTTAL ' e @ | & &7 3T
S SEE NOTE 8.—%, C6 X 8.2 RUBRAL
| | o | (SEE_SHEET 3 OF 3)
8" X 8" X 7'-6" LONG WOOD POST &
%" CARRIAGE " " "
LR, -_ ® | 5igo ok ttcteo kR
- - SECTION C-C WASHER FOR %" BOLT
SECTION A-A SECTION B-B .
REV. 7/01 SHEET 10F 3
SPECIFICATION
W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT REFERENCE
FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS) 505
501.25 VIRGINIA DEPARTMENT OF TRANSPORTATION




INSERTABLE SHEET A65_1

GR-FOA-1

MIN. 4 SPACES GR-2
OR TERMINAL END
TREATMENT

SEE SHEET 3 OF 3 FOR
BEARING PLATE DETALS
4 SPACES AT 1'-8¥,"

= )

|
ey S T T 1
L=n

| 4 SPACES AT 3'-1/,"

C SEE NOTE 6
NOTES:

FIXED OBJECTS MAY CONSIST OF BRIDGE
RAILS, ABUTMENTS, PIERS, RETAINING WALLS,
OR OTHER FLAT SURFACED STRUCTURES
WITH VERTICAL FACE

. BRIDGE RAIL ENDS AND BRIDGE PARAPETS
MUST BE OF ADEQUATE STRENGHT TO

. e

(TYPE D
RUN ON

o

N

TWO SECTIONS OF W-BEAM

ONE SET INSIDE THE OTHER

|
(FOR STANDARD GR-FOA-1,

ACCEPT FULL IMPACT LOADING.

3. GUARDRALL COMPONENTS SHALL BE IN
PLAN TYPE il RUN-OFF DETALS. FIXED OBJECT ATTACHMENT  STANDARD = ZECORDANCE WITH VDOT ROAD AND
54" DIA. EXP. ANCHOR SEE SHEET 3 OF 3 USE STANDARD GR-FOA-TTYPE | | GUARDRAL  BRIDGE STANDARDS.
B" . . w )
BOLT 6" LONG WITH 4.POSTS 1,2, 3,4, AND 5 REQUIRE AN ADD-
WASHERS. ASPHALT CURB REQUIRED. ITIONAL HOLE TO ATTACH BLOCKS AND/OR
REFER TO MC-4 RUBRAL RUBRAL IS NOT BOLTED 10
-9%," | ’
o 5. BOTTOM WOOD BLOCKS LOCATED ON POSTS
/@) @ 1 THROUGH 4 ARE CENTER DRILLED AND
SECURED WITH %" CARRIAGE BOLTS.
Z——F AW e A S —— ! = = Ny {LENGTH AS REQUIRED).
1 T - . . —— - - . r— 6. APROPRIATE LENGTH 74" DIAMETER ASTM
. X I T { = A325 HEX BOLTS WITH WASHERS MUST BE
/.°I [ bel - — USED WITH THRU DRILLED HOLES WITH A
7 . — , %" BEARING PLATE ON THE BACK SIDE OF
’I [ @| | T | T | T | @ | | | | | | THE BRIDGE PARAPET OR TERMINAL WALL.
o
o ~ il | | | | | | | | | | | | | | 7. SEE SHEET 3 OF 3 FOR RUBRAL BLOCKOUT
| | | | | DETALS.
v ] | | | | i i i | | LJ UJ
/ 3 &+ 5 6 7 8 9
THEEEOR%QOD'TA%XP'O . | | | | ITEM MATERIAL/SPECIFICATIONS/NOTES
ANCH LT 6" LON ‘—r'—(:)
WITH WASHERS. ] ] ()| %" X 10" LONG HEX BOLT WITH NUT
12
ST'D. W6X8.5 OR W6X9 STEEL POST
NEW BRIDGES - ATTACHMENTS @ ST'D. 6X8X14" LG. TREATED PINE BLOCK
PSR S eLevaTion SR
TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE | VERTICAL BRIDGE TERMINAL (3) | STANDARD W-BEAM TERMINAL CONNECTOR
WALL OR OTHER FLAT
STANDARD W-BEAM RAL
T B0 SRS e St T
4" X 2" LONG GUARDRAL BOLT &
@D\\ SEE NOTE 6 ®| Bedsdo e EBA% db-vow:
] RECTANGULAR PLATE WASHER (SEE STD.
J,,, 20, /" 2 ® ® | &S
P Y - (7) | BENT PLATE RUBRAL
. . 1 (SEE SHEET 3 OF 3)
g A\” I T Z | < C6 X 8.2 RUBRAL
~ ” I || || (SEE SHEET 3 OF 3)
W8 X 13 X 7'-6" LONG STEEL POST WITH
[ I Lsg» carriace soLT & nut. || | (2) | STANDARD 6" X 8" X 14" LONG_TREATED
" SEE NOTES 4 & 5. ||_J] PINE BLOCK OR RECYCLED MATERIAL
WASHER FOR 5" BOLT
SECTION A-A _
SECTION B-B SECTION C-C
SHEET 2 OF 3
SPECIFICATION

W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT

REFERENCE

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS)

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01

505
501.26




INSERTABLE SHEET A65_2

GR-FOA-1

CUT FLANGE, BEND
AND WELD (SEE NOTE D

8

GALVANIZED

SPLICE BOLT SLOTS
Yo" X/g" (TYP.)

1" X 10 G
[THICK X 9'- 1--

{TYP. 2 PLACES

POST BOLT SLOTS
Yo' X 2Yg" (TYP.)

I

3-1/" 3-1/"

NOTE:

CAN BE FIELD CUT AND BENT USING HEAT.

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT
HAND MUST BE SPECIFIED DEPENDING ON
WHICH SIDE OF THE ROADWAY THE TRANSITION
IS USED.

ITEM ( :) DETAIL

INDICATES EXTRA POST REQ'D. FOR
RUN-OFF FIXED OBJECT ATTACHMENT

ST'D. GR-FOA-1 TYPE I
x 6'-9%"
— /

™ (m) ] I

3

=~ y
. " RAD.
OI-[E/_ e, POST[THICKNESS

! THICKNESSl

RUBRAIL BLOCKOUT DETAIL

7

. v an
;{vl ’———I—L— <—1|/2"
) 5
R e BsnStare
= M
S
~
M
& \—DRILL g
DIA. HOLES

BEARING PLATE (TYP-#4 PLACES)
GALVANIZED

SA¢ CAN BE FIELD CUT AND BENT USING HEAT.

STEEL POSTS
RUBRAIL BLOCKOUTS
7" X 4" X THICKNESS

WQOOD POSTS
RUBRAIL BLOCKOUTS
7" X 4" X THICKNESS

POST [THICKNESS
M| %" ] 5"
56" 3%
3% 2%"
2" %"

TRIM FLANGES,
BEND WEB AS
SHOWN & WELD

[ el ]
ox | s | s |q(geen) AN,
SPAGING STANDARD GUAR'DRAH.MAX' Bl STANDARD W-BEAM N % = *=>cs x 82
ONE WA TRAFFIC P e RMINAL CONNECTOR . I — | _.I Ve
PLAN nTL i i Il
/ S A— T L_ -3 L/ 1 .
: B l - 3" DRILL THRU ¥," DIA. HOLE
) [ [ \ —'| 2 5-6" 4!
ELEVATION —ITEM DETA”‘ SHEET 3 OF 3
W BEAM CGUARDRAIL - FIXED OBJECT ATTACHMENT SREFERENCE
REV. 7/01 RUBRAIL AND HARDWARE DETAILS 505
501.27 VIRGINIA DEPARTMENT OF TRANSPORTATION




INSERTABLE SHEET A66_1

GR-FOA-2
NOTES:

MIN. 4 SPACES GR-2 OR

—SEE SHEET 3 OF 3 FOR 1. FIXED OBJECTS MAY CONSIST OF SAFETY
BEARING PLATE DETAL o (=4 TERMINAL END TREATMEN SHAPED BRIOGE PARAPETS OR CONCRETE
|—>C | 4 SPACES @ 1-6%" | 4 SPACES @ 3'-1/p" ) '
psce wore 7 = 2 SO, DM, 105, S0t s
| & 0 ACCEPT FULL IMPACT LOADING.
" | 3. GUARDRAIL COMPONENTS SHALL BE IN
31 S —) Pl ACCORDANCE WITH VDOT ROAD AND
o i i BRIDGE STANDARDS.
lap Loea @RUN ON (TYPE les 4.POSTS 1,2, 3, 4, AND_5 REQUIRE AN ADD-
|—> - - ITIONAL HOLE TO ATTACH LOWER BLOCKS
c (FOR STANDARD GR-FOA-2, AND/OR RUBRAIL, RUBRALL IS NOT BOLTED
TWO SECTIONS OF W-BEAM ;EEES’I_I‘EREUTN-:?FC')’F Dg)TAILS, FITXTEDC OBSE'CT:T ISTANDARD ~ TO POSTS 2 AND 4.
i ATTACHMENT | GUARDRAIL
o SRR TEOTEE pLaN > BOT1oM Moop Slocks LooaED OH
-0 * TO BE COMPRESSED AT ITS FOA-2 TYPE | AND GsTEcuRSEoREvgn-éESD/e-- CARRIAGE BOLTS.
LOWER END TO MAKE OUTSIDE OF (LENGTH A UIRED).
QY LSTEEL SPACER TUBE .
6'-9%a T e 1D. X 6" LONG, W-BEAM ALIGN WITH BARRIER CURB 6. AUBRAL WUST BE TWSTED 35° BETWEEN
9 <5P S j* | SCHEDULE 40 QS'DRE';L[JTIRE:SJRB MAY BE REQUIRED. RIGHT HAND AND LEFT
. /A {oAav.PRE ¥ _ " _ s HAND TWISTS WILL BE NECESSARY.
- | B ch 5 B 7 s B 7. APPROPRIATE LENGTH %" ASTM A325 HEX
e o (18X = o 7 ;3 BOLTS WITH WASHERS ‘MUST BE USED WITH
Al - b — LT T TT T T = THRU DRILLED HOLES WITH A %" BEARING
= Jo°l I Y CH ° o] | PLATE ON THE BACK SIDE OF THE BRIDGE
| 7 e — PARAPET OR CONCRETE BARRIER
40" © M _T1 | | | | | | (b | | | | | | | | 8. DRIVE NAL_ WITHIN 2" OF THE TOP OR
| | | BOTTOM OF BLOCKOUT AFTER 9" X 1
5] [ [ | || [ | [ | BOLT IS INSTALLED.
L LN | | | |_| |_| |_| ] | | | | | 9. SEE SHEET 3 OF 3 FOR RUBRAL BLOCKOUT
] J J DETALS.
/ | | 3 4 5 6 7 8 9
THREE %" EXPANSION |_ [ |_
ANCHOR BOLTS 6" LONG
WITH WASHERS 1 2
i ekt o1
NOTE: ELEVATION ITEM MATERIAL/SPECIFICATIONS/NOTES
RUBRAIL MUST BE TWISTED 35° BETWEEN SECTION C-C T -
AND D-D. SHOP FABRICATION MAY BE REQUIRED. RIGHT NEW BRIDGE - ATTACHMENTS ® 78" X 18" LG. GUARDRAIL BOLT AND
HAND AND LEFT HAND TWISTS WILL BE NECESSARY. ONE-WAY TRAFFIC-I;LL,;!'\\II-CC))I’;I?2éGEéF?8A2éT¥5EEI . RECESSED NUT.
TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE | @ | STANDARD 6" X 8" WOOD POST AND BLOCK.
TWO SECTIONS OF W-BEAM EXISTING BRIDGE ATTACHMENTS AS SHOWN ON (® |STANDARD W-BEAM TERMINAL CONNECTOR
@_J\KONE SET INSIDE THE OTHER PLANS. @ |STANDARD W-BEAM RAL
. %"X 2" LONG GUARDRAIL BOLT AND RECESSED
@\ SQEEGTEY pSX'RAA'EET OR @ NUT (SEE STANDARD GR-HDW)
7 CONCRETE BARRIER (® |RECTANGULAR PLATE WASHER (SEE STANDARD
@ GR-HDW
(@) | BENT PLATE RUBRAL (SEE SHEET 3 OF 3
. GALV. STEEL 10D
a | commoN NAL. 7] 5 C6 X 8.2 RUBRAL (SEE SHEET 3 OF 3)
~ SEE NOTE 8. o 9
| | o = 8" X 8" X 7'-6" LONG WOOD POST AND
@ |8, X8 X 14" LONG TREATED PINE BLOCK
| | OR RECYCLED MATERIAL
50 WOOD BLOCKOUT FOR RUBRAIL
|_J &L%R T I - < : : (SEE_SHEET 3 OF 3)
- SEE NOTES 4 & 5 ~— Sy
SECTION A-A SECTION C-C SECTION D-D (@ | WASHER FOR %" BOLT
SECTION B-B (W BEAM OMITTED)

Sheet 10of 3

SREFERENCE " W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL  (WOOD POSTS)

506 REV. 7/01
VIRGINIA DEPARTMENT OF TRANSPORTATION 501.28




INSERTABLE SHEET A66_1

GR-FOA-2|  gee SHEET 3 OF 3 FOR

— BEARING PLATE DETAIL

MIN. 4 SPACES GR-2 OR

TERMINAL END TREATMENT—|
I

NOTES:
. FIXED OBJECTS MAY CONSIST OF SAFETY
SHAPED BRIDGE PARAPETS OR CONCRETE

|_>D |—>A BARRIERS.
|—>C 4 SPACES @ 1'-6¥," 4 SPACES e 3'-1/5"
~SEE NOTE 7 % SPAC /2 2. BRIDGE_RALL ENDS AND BRIDGE PARAPETS
MUST BE OF ADEQUATE STRENGTH TO
| ACCEPT FULL IMPACT LOADING.
L % % % 3. GUARDRAL COMPONENTS SHALL BE IN
T T = ACCORDANCE WITH VDOT ROAD AND
i . T BRIDGE STANDARDS.
[ # RUN ON (TYPE D L5 4. POSTS 1, 2,3, 4, AND 5 REQUIRE AN ADD-
Lec (FOR STANDARD GR-FOA-2, TIONAL HOLE" 16 ATTACK LOWER' BLOCKS
TWO SECTIONS OF W-BEAM TYPE IIRUN-OFF DETAILS, FIXED OBJECT_,STANDARD AND/ORTRUBRAIL RUBRAIL IS NOT BOLTED
! ONE SET INSIDE THE OTHER 1 SEE SHEET 3 OF 3) ATTACHMENT = |GUARDRAIL ~ TO POSTS 2 AND 4.
STANDARD GR- 5. BOTTOM WOOD BLOCKS LOCATED ON
-0 % TO BE COMPRESSED AT ITS FOA-2 TYPE | POSTS 1 THROUGH 4 ARE CENTER DRILLED
LOWER END TO MAKE OUTSIDE OF AND SECURED WITH %" CARRIAGE BOLTS.
6'-9%," 'SIEIE[')- fpg\,?E’ZNTGUBE W-BEAM ALIGN WITH BARRIER CURB (LENGTH AS REQUIRED).
SD (EP 37 SCHEDULE 40, (? SD (? ASPHALT CURB 9 6. RUBRAIL MUST BEDTglstEg és’; FBg;VgE%
IF REQUIR SECTIONS C-C AND D-D. SHOP FABRICATION
[En A JOAVPPEX — _REQURED - MAY BE REQUIRED. RIGHT HAND AND LEFT
| 18 8=t AN ul // - ISO & HAND TWISTS WILL BE NECESSARY.
= oo 1 o o 0
o o Ctr—= —— : 7 ] 7. APPROPRIATE LENGTH %" ASTM A325 HEX
& Jan o 5 S | | / | | | | | | BOLTS WITH WASHERS MUST BE USED WITH
< Jadan 7k T THRU DRILLED HOLES WITH A %" BEARING
| | | | | | | | | | | | PLATE ON THE BACK SIDE OF THE BRIDGE
® 4o I @ | PARAPET OR CONCRETE BARRIER.
__I' | | I || || | | || 8. SEE SHEET 3 OF 3 FOR RUBRAL BLOCKOUT
S e | T U 1 U A R
/ T 5\_@ 6 7 8 9
THREE %" EXPANSION ITEM MATERIAL/ SPECIFICATIONS/NOTES
ANCHOR BOLTS 6" LONG ‘\A@
WITH WASHERS @ | wASHER FOR %" BOLT
%" X 3" LAG BOLT WITH WASHER ST'D. W6 X 8.5 OR W6 X 9 STEEL POST W/
NOTE: ELEVATION @ |[ST'D.6" X 8" X 14" LG. TREATED PINE BLOCK
AND 0-D." SHOP F ABRICATION MAY BE. REQUIRED. RIGHT NEW BRIDGE - ATTACHMENTS OR TREYCLED MATERA
AND D-D. SHOP FABRICATION MAY UIRED. RI -
HAND AND LEFT HAND TWISTS WILL BE NECESSARY. ONE-WAY TRAFFIC-l;ldm-glgl#2écgéFgék2,2T¥$gEl . (® |STANDARD W-BEAM TERMINAL CONNECTOR
TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE | (® |STANDARD W-BEAM RAL
%"X 2" LONG GUARDRAL BOLT AND RECESSED
EXISTING BRIDGE ATTACHMENTS AS SHOWN ON ® |LX GG SusRORAL BOL
TWO SECTIONS OF W-BEAM (® |RECTANGULAR PLATE WASHER (SEE STANDARD
@_L\ XONE SET INSIDE THE OTHER Swcry suee
) BRIDGE PARAPET O (@) |BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)
_ C6 X 8.2 RUBRAL (SEE SHEET 3 OF 3)
1 Y
. @ |[%" x 10" LG.HEX BOLT,NUT AND WASHER
by 5 o 1OOD BLOCKOUT FOR RUBRAL
N | i X (SEE SHEET 3 OF 3)
|| [ @ | W8 X 13 X 7-6" LG STEEL POST WITH STD.
6" X 8" X 14" LG. TREATED PINE BLOCK OR
|| " 5 RECYCLED MATERIAL.
4" CARRIAGE BOLT,
|| I Stortes ¢ a5 - L N\
- — SECTION B-B SECTION C-C SECTION D-D
SECTION A-A (W BEAM OMITTED) SHEET 2 OF 3
SPECIFICATION
W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT REFERENCE
FOR USE WITH SAFETY SHAPE - STEEL POSTS
501.29 VIRGINIA DEPARTMENT OF TRANSPORTATION




REVISED ON 7/02

GR-FOA-1

CUT FLANGE, BEND
AND WELD (SEE NOTE 1

!
7T\ TYP. 2 PLACES

g-1 7~

GALVANIZED

1/5," X 10 G
SPLICE BOLT SLOTS 3+ | THICK X 9'- 11" POST BOLT SLOTS
Yo x/g" (TYP.) r Ya x 28" (TYP.) 3] =
e 4 - e
\_ 3._1|/2.. ' 3 |/2.. !
NOTE:

CAN BE FIELD CUT AND BENT USING HEAT.

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT
HAND MUST BE SPECIFIED DEPENDING ON
WHICH SIDE OF THE ROADWAY THE TRANSITION

IS USED.
ITEM ( :) DETAIL
_é/,—% " DIA.

|

—

INDICATES EXTRA POST REQD. FOR | 4
RUN-OFF FIXED OBJECT ATTACHMENT .

ST'D. GR-FOA-1 TYPE Il
x o

X w1 Il

[ \ / 7

~

. 4 g
;*V L <—1|/2--
| |
5/
i\m Y ! I e nghﬁsgmrz
i ENE AL
~
e N oo v
DIA. HOLES
BEARING PLATE (TYP.4 PLACES)

GALVANIZED

S’ CAN BE FIELD CUT AND BENT USING HEAT.

STEEL POSTS
RUBRAIL BLOCKOUTS
X 4" X THICKNESS

WOOD POSTS
RUBRAIL BLOCKOUTS R
7" X 4" X THICKNESS 7

POST | THICKNESS POST |THICKNESS
0| s%" 0] 5"
56" 3%
3% 2%"
2" 176"
Yo
TRIM FLANGES,
BEND WEB AS

SHOWN & WELD

GALVANIZED

DRILL THRU ¥,"
o3 31/ 31/ ‘ TYPE Il DIA. HOLE (TYP.)
SPACNG ' "~ NAX RUN OFF : 20 "
~N —— 3
STANDARD GUARDRAIL ONE WAY TRAFFIC >— STANDARD W-BEAM _Lé M ™’p=ce x 82
TERMINAL CONNECTOR A —~—
PLAN guik / L
, \ LN 5-3" VAR SR [
; T3 I__ "
T I l 2,,3 / orat. Ty ¥," DIA. HOLE
\ ——| g

ITEM (8) DETAIL

ELEVATION SHEET 3 OF 3
W BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT SREFERENGE
REV. 7/01 RUBRAIL AND HARDWARE DETAILS 505
501.27 VIRGINIA DEPARTMENT OF TRANSPORTATION




200' (SEE NOTE 1)

GR-INS

162.5'

STANDARD
' GR-7 TERMINAL

I I I I I I I I I I I I I I

I I I I I

al

1SEE NOTE 4

|

SEE NOTE 4

> FIXED OBJECT ATTACHMENT

175

1 87.5'

| 37.5"

2 EDGE OF PAVEMENT

I I I I T
< T
z : S
! 25 | 5 é
CEEROTE 3 RVE STANDARD GR-2 — ¢ 2
¥ veoan £
o
w
=
b b T T T W-SEE CHART BELOW
<¢ <t — STANDARD GR-7 TERMINAL
Variable | 25' | | | 37.5 H
T T T EDGE OF PAVEMENT
PARABOLIC CURVE
FIXED SEE NOTE 3.
OBJECT
ATTACHMENT
SEE NOTE 4
1. IF_A CUT SECTION IS CLOSER THAN 200', A REDUCED LENGTH AND
T I N I STANDARD GR-6 TERMINAL ARE TO BE USED. A MINIMUM LENGTH
\ OF GUARDRAIL OF 50' (PLUS TERMINAL) IS REQUIRED.
AS NEEDED (NO GUARDRAIL IS REQ'D. 2. SEE TABLE Ill, PAGE 501.36 OF THE ROAD AND BRIDGE STANDARDS
ON RUN-OFF UNLESS NEEDED TO FOR DEFINITION OF "X" AND "Y".
SHIELD A HAZARDOUS OBJECT)
3. VALUES LESS THAN 0.5 BETWEEN A AND B, A AND E ARE NOT ON
PARABOLIC CURVE.
4. RIGHT BRIDGE OFFSET VALUES ARE GIVEN IN GEOMETRIC STANDARDS
FOR CORRESPONDING LEFT BRIDGE OFFSET ("A" DIMENSIONS) SHOWN.
DIMENSIONS OFFSETS (Y) FOR INTRODUCED GUARDRAIL TRANSITIONS
MEDIAN | LEFT BRIDGE Y
WOTH [RAL OFFSET(Y] ‘ ° : ’ ° " I ’ " LETGTH X 0" |W=1.00" [W=2.00'| W=2.50'|W=3.00'| W=3.50"| W=4.00"
30 5 55 7.0 1.0' | 5.4' | 6.0 8.0 | 54.0|33.5] 4.0' | 2.0 W-0.50"|W-0.75"|W-1. : : : : :
40° 5 6.0'[10.5"[16.0' | 6.0' [10.0'[16.0' | 44.0'[43.0'[ 4.0' | 2.5 X1 6.25| 003 | 0.05 | 0.06 | 0.06'| 0.07 | 0.08'[ o0.10' 0.11"
40' 8' 8.4'[ n.4'[17.00 [ 8.8 [10.8'[17.0' [ 48.0'[39.0'[ 3.0 [ 3.5 25.00" | X2_12.50 [ 0.13 0.19" | 0.25'| 0.22'| 0.28' | 0.33'[ 0.39’ 0.44"
40’ 12' 12.2'[13.0']17.0' [ 12.4' [13.0'[17.0' [ 48.5'[38.0[ 3.0 [ 3.0' ' x3 18.75| 0.28' | 0.42' | 0.56' [ 0.55'| 0.63 | 0.75'| 0.88' 1.0'
X4 25.00| 0.50° | 0.75' | 1.00' [ 0.89'| 111 1.33' [ 1.56' 1.78'
3750 X5 31.25 1.39' | 174" | 2.08'[ 2.43 2.78'
) Xg 37.50 2.00' | 2.50' [ 3.00'| 3.50 4.00"
DETAIL OF GUARDRAIL AT DUAL BRIDGES
Sheet 2 of 8
SPECIFICATION
REFERENCE
W BEAM GUARDRAIL INSTALLATION CRITERIA
523; VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 7/01
501.34




INSERTABLE SHEET A93

GR-INS

94'-9"
8 SPACES @ 3'-1/," 4 SPACES e 6'-3"
SEE ST'D. GR-FOA-10R 2 4 SPACES @ 6'-3" (WEAK POST) | (WEAK POST) WEAK POST @ 12'-6"
STD. GR-2 ST'D. GR-8B ST'D. GR-BA ST'D. GR-8

ADJUST FOR RAIL __|
FIXED OBJECT HEIGHT DIFFERENCE
13_\ FUNF S S S S SR S |

i i i i P S . N . H
\—27" HEIGHT \— 32'/4" HEIGHT

(TYPICAL)
TRANSITION FROM WEAK POST GUARDRAIL TO
FIXED OBJECT
25-0"
ST'D. GR-8 @ 12'-6" SPACING ST'D. GR-2 @ 6'-3" SPACING [ 310 31"
| /FIXED OBJECT
) T & & R R R [ (
\ 1/ 1
el Q) earric
—_—
TRANSITION FROM FIXED OBJECT TO
WEAK POST GUARDRAIL PSS TS T
ATTACHMENT ST'D. GR-FOA-1TYPE I
50'-0"
WEAK POST
ST'D. GR-2 8 SPACES @ 3'-1/," | 4 SPACES e 6'-3" @ 12'-6"
@ 6'-3" SPACING ST'D. GR-8B ST'D. GR-8A ST'D. GR-8
ADJUST FOR RAIL |
HEIGHT DIFFERENCE
)_é é & I I I I I I I I I I I I (
<:| TRAFFIC
TRANSITION FROM WEAK POST TO
STRONG POST GUARDRAIL
SHEET 7 OF 8
SPECIFICATION
REFERENCE

W BEAM GUARDRAIL INSTALLATION CRITERIA

REV. 7/01 221
501.39 VIRGINIA DEPARTMENT OF TRANSPORTATION 505
1.




INSERTABLE SHEET A93

ST'D. GR-8 @
12'-6" SPACING

ST'D. GR-

2
@ 6'-3" SPACING

ADJUST FOR RAL __ |
HEIGHT DIFFERENCE

T P&
‘ TRAFFIC

TRANSITION FROM STRONG POST TO
WEAK POST GUARDRAIL

¥

WEAK POST e
12'-6" SPACING |

4 SPACES @ 6'-3"
(WEAK POST) |

GR-INS

OR 9 |
|

N N J/
‘ TRAFFIC

TRANSITION FROM GR-7 & GR-9 TERMINAL TO WEAK POST GUARDRAIL

GR-8 (WEAK POST)

GR-2
@ 12'-6" SPACING | 8 SPACES @ 6'-3" | GR-7

I Y/\/ I I [ ]

8 SPACES @ 3'-1/p"

8 SPACES @ 6'-3"

(WEAK POST) | GR-6,7 or 9

ST'D. GR-8 ST'D. GR-8A

ST'D. GR-8B ST'D. GR-2 (STRONG POST)

s)/)/s [l ] [l [ ]

5 P N g 8 E‘]
244" HEIGHT 27" HEIGHT—/
TRAFFIC.
TRANSITION FROM GR-6, GR-7, OR GR-9 TERMINAL TO WEAK POST GUARDRAIL
FIXED OBJECT See Detail A
ATTACHMENT
100.-0"/%

CONCRETE

MEDIAN | 5 SPACES @ 6'-3" / | 8 SPACES @ 3-1/" | 4 SPACES @ 6'-3" ST'D. MB-5

BARR'ER\\ St'd. GR-FOA-4 | STD. MB-3 ( | STD. MB-5B | STD. MB-5A

T 1 1 1 @ 3 H H 1 | AN T

SEE ST'D. GR-FOA-4
FOR POST SPACING

\—27" HEIGHT,

32'/4" HEIGHT
(TYP.)

TRANSITION FROM WEAK POST MEDIAN BARRIER TO

CONCRETE MEDIAN BARRIER

| ® 126 |
_—
PRICE 81D FOR ST'D. MB-56 MEDIAN BARRER
DETALL A o '
SHEET 8 OF 8
SREFERENCE
P W BEAM GUARDRAIL AND MEDIAN BARRIER INSTALLATION CRITERIA
505 VIRGINIA DEPARTMENT OF TRANSPORTATION ,’%_7:;)‘




INSERTABLE SHEET A95

2%" ® THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN MB-5
AR.T.B.A. TECHNICAL BULLETIN NUMBER 268B MAY BE SUBSTITUTED
T T % 8 IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR) OR
?B}-\}ssE" |_L+i./|/_ MEDIAN BARRIER (MB) AND APPROVED BY THE ENGINEER.
1]
N e £5S)— ; - a UUUI]I]I]I]UUUUU[I BACKUP PLATE
. ~
1. N . A o 2-SQUARE WASHERS
- o (SEE DETAL THIS
S Hi )
; = BOLT AND NUT SHALL HAVE
' <000 ROUNDS MIN. TENSILE %" DIAMETER HOLE 5" BOLT AND NUT
STRENGTH. FOR %" SUPPORT (SEE DETAL THIS
5 BOLT 1/2" LONG, / SHEET)
SQUARE WASHER 6" HEX BOLT AND NUT 2 NUTS,NO WASHER.
2 SQUARE ]
o x 2 ROUND WASHER S * SUPPORT BOLT
fo 3 | ~(2)%" NUTS. NUTS TO BE TO BE LOCATED
LONG HEX. BOLT % INSTALLED FINGER TIGHT, UNDER BOTH
ENGAGE TOP AND BOTTOM RAIL BEAMS.
i
AN| IGHTEN! WITH WRENCH P
ONE FULL TURN. THEN SECURE
W-BEAM RAL N\ /Z\W”"‘ SECOND NUT. TYPICAL INSTALLATION
_/ VT N—S3 X 5.7 POST FLANGE
W-BEAM BACK
UP PLATE NOTES:
ION TAl STANDARD MB-5 POST SPACING IS 12'-6"
CUARDRAIL POST CONNECTION DETAL STANDARD MB-5A POST SPACING IS 6'-3"
STANDARD MB-58 POST SPACING IS 3'-1/5"
%" STANDARD MB-5 DEFLECTION IS 8'-0"
- ) Wy ~—%" ALL POSTS, BOLTS, NUTS AND WASHERS ARE TO BE GALVANIZED.
Nl » i FOR DETALS OF GUARDRAL ELEMENT, HARDWARE,
oy 1 U BN L ETC. SEE SHEET NO. 501.01.
b ] BN FOR DETALS OF GUARDRAIL SPLICE JOINT, SEE STD. GR-8
oy 0 | i DEPICTING AN NCHRP 350 TL-3 INSTALLATION.
% Al
HOLES
I = %' & HOLES ALL HOLES 1" @ DIAMETER
&) EACH FLANGE T ALL  WELDS ¥e"
- ” PLATE IS /5" THICK
A
P I %
0 e ol v X
vebren || N 6 . [ : 5
‘ il 5 SNy
_>< i =
8 | | & S‘) %6" { g
N Sl )
o N ® ®
%" DIAMETER \ |”| BASE S
HOLE OPTIONAL I PLATE P
FOR HANDLING, iy RN LR 12"
GALVANIZING —#© B H & 7" ANCHOR J!{ l 75"
72 BOLTS 8" LONG
FOR ROCK INSTALLATION, 8" X 26" X '/ PLATE IS TO BE BASE PLATE
ELIMINATED. DRILL OR EXCAVATE HOLE FOR POST, PLACE
AND BACKFILL WITH CRUSHER RUN AGGREGATE TO LEVEL STRUCTURE MOUNTED BARRIER
OF ROCK.
S3X5.7 STEEL POST SHEET 10F 2
SPECIFICATION
REFERENCE STANDARD W BEAM MEDIAN BARRIER (WEAK POST SYSTEM)
221 TL-3 (045 MPH)
505 REV. 7/01
VIRGINIA DEPARTMENT OF TRANSPORTATION 501.42




GS-1

GRADED MEDIAN  SHOULDERS

OUTSIDE SHOULDERS

77 ALG. DIFF. 77 ALG. DIFF.
:\ 7 C\)'\
\/—‘::} ) S—
g XX ‘ ‘
w T w 1 fue

X X WHERE MAINLINE IS 6 OR MORE LANES GRADED
SHOULDER WIDTH IS TO BE THE SAME AS THAT
(S;EI%INGFOR FILL SHOULDER FOR INDEPENDENT

ING.

HIGH SIDE - SUPERELEVATED

HIGH SIDE - SUPERELEVATED

SAME RATE AS PAVEMENT SLOPE

OR %'":1" MINIMUM
x X
L— 8' ‘—J

SAME RATE AS PAVEMENT SLOPE
OR %":1'" MINIMUM

LOW SIDE - SUPERELEVATED

- SUPERELEVATED

LOW SIDE

NOTE: FOR WIDTH OF SHOULDERS AND DITCHES (W) SEE GEOMETRIC DESIGN STANDARDS.

REV. 7/01
702.01

STANDARD SHOULDER DESIGN FOR ALL SYSTEMS
EXCEPT LOCAL ROADS AND STREETS

VIRGINIA DEPARTMENT OF TRANSPORTATION




TRANSITION TABLE

LENGTH OF START/END DISTANCE IN FEET FROM
NORMAL
CROWN RUNOFF . Al\(l)SFITION START/END OF TRANSITION (LS) o
(CR) ws
1 2 3 4
220 0 44 88 132 176 220
200 0 40 80 120 140 200
180 0 36 72 108 144 180
160 0 32 64 9% 128 160
140 0 28 56 84 12 140
120 0 24 48 72 96 120
100 0 20 40 60 80 100
90 0 18 36 54 72 90
80 0 16 32 48 64 80
60 0 15 30 45 e 60
40 0 20 —_— e —_— 40

NOTE:

TABLE LISTS POSTIONS ON TRANSITIONS AT WHICH SLOPE STAKES SHOULD BE SET,
CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP)
SET, AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

CROWN TRANSITON / CROWN RUNOFF (CR) TABLE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 7/01

801.12




INSERTABLE SHEET A140

JB-1B,2B,3B,4B & 5B

%' Hex head bolts

%" x 1!/2" Ground connection assembly

2-Hex head nuts N
'/g" Neoprene g 1% o
gasket permanently ]
attached to frame Se <
4-Washers Ground wire A .- - :
3%" diometer %
drain hole thru n
concrete collor DETAL 'B 4 © y vDOT
DETAIL 'A' % N ELec
» ( NN
% NOWVO0.0.000.08
. \GVAAVANAYE e
DIMENSIONS STERTRN . S WP
s 9
STANDARD A 5 ‘.,_ d - d or handle
JB-18 12" 12"
JB-2B 2" 8" “—4 - %" Hex Heod
JB-3B 18" 18" } . §ojts.~ e e e
JB-4B 18" 24" [ L PIRIA
JB-58 24" 24"
. PLAN VIEW
Notes:

Conduit entrances shall be located os shown on the plans. Conduits sholl extend 2"
min. to 3" max. beyond the inside wall of the junction box.

Bellends shall be instolled on the ends of PVC conduits. Grounding bushings shall be Concrete collar Detail ' A’
installed on the ends of metol conduits. Bellends & bushings shallbe plugged to prevent /-Z(

| A
moisture & rodent entry. Class A3 —\

* Depth of conduit entrances for magnetic detectors shall be in accordance with T
Standord TD-2.

12"
Ground line

* R
The cover shall have a non-skid surface with letters cast in the depression on top. The : Detail '8
letters “VDOT ELEC", "VDOT TRAF", “VDOT COMM" or “UTILITY" as opplicable are ® A J-Hook wire support
to be 1" wide ond raised '/q" high. Covers used for junction boxes installed within municipalities ggtnr%'.:ct:e 6" below top
shallnot require the VDOT reference.

A A minimum 2" diometer conduit entrance is required, unless otherwise specified on plans.

A concrete collor is required only when junction box is installed in earth areas.

=] |

Al junction boxes shallbe installed with o ground rod unless box houses only communication/
interconnect cable.

\—2" diameter

Ground drain hole
Voids resulting from entronce of conduits into junction boxes shall rod H68, #78 or #8 aggr.
be completely filled with on oppropriate material. 12" sq. x 24" depth

Junction box shallbe a gray-iron casting with an asphalt coating on exterior surface
except cover.

SECTION A-A

JUNCTION BOX
REV. 7/01

VIRGINIA PARTMENT OF TRANSPORTATION
1301.50 © be




INSERTABLE SHEET A141

COVER DETAL . stac & B¢

)
)

Concrete collar

Non-skid surface

(oot )
C eLec

B

Lift ring or slot

|>J>
o

¢

Class A3 /|
I L A
\S =) || ° Z = Z
iy u
/8" Neoprene gasket
12" Permanently attached to frame
* Ground line
L ) ( A
p) A} 7 T *
f J-Hook wire support o
6" below top -
Concrete lock-in
DIMENSIONS
3" STANDARD A )
JB-1C 12" 12"
: g Q! JB-2C 12" 18" L
& §b§3 H 68, #78, #8 aggr. %%%%j%% JB-3C 8" 8" .
@Q & Oég Placed under entire bottom of box 48 1B-4C B | 24" Conduit entrance A
JB-5C 24" | 24" -
Notes: .
Conduit entrances shall be located as shown on the plans. SECTION B-B 1

Bell ends shall be installed on the ends of PVC conduits.
Grounding bushings shallbe installed on the ends of metal conduits.
Bellends and bushings shallbe plugged to prevent moisture and rodent entry.

Depth of conduit entrance for use of magnetic detectors shallbe in
accordance with Standard TD-2.

The junction box shall be of a polymer concrete with fiberglass sides.

The cover shall have a non-skid surface with letters cast in the depression

on top. The letters "VDOT ELEC", "VDOT TRAF", "VDOT COMM"

or "UTILITY" as applicable are to be 1" wide ond raised '/4" high. Covers used

for junction boxes installed within municipalities shallnot require the VDOT reference.

All junction boxes shallbe instolled with o ground rod unless box houses only
communication/interconnect cable.

Two recessed 34" Hex head bolts are required for each cover.

A A minimum 2" diameter conduit entrance is required, unless otherwise
specified on the plans.

A concrete collar is required only when junction box is installed in earth
areas.

Conduits shallextend 2" to 3" mox. beyond the inside wallof the
junction box.

The junction box may be o two piece design with the top section no less than
17" in depth.

Voids resulting from entrance of conduits into junction boxes shallbe completely
filled with an appropriate material.

JUNCTI

VIRGINIA DEPARTMENT OF TRANSPORTATION

ON BOX

REV. 7/01
1301.51
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