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July 10, 2012
MEMORANDUM

To: All Holders of the Virginia Department of Transportation’s 2008 Road and Bridge Standards

The following is a list of sheets contained in the 2008 Road and Bridge Standards that have been
revised. Please add these pages to your copy of the standards. An interim standard sheet will not
be required in plan assemblies for the following sheets only. Changes to these sheets will not
affect the basis of payment or estimates.

PAGE REVISION

103.02 Revised the Specification reference in the first sentence to 302.

303.01 Clarified X1 dimension

502.23 Removed sand bags from notes

700.01 Revised table of contents to remove the GS-10 through GS-13 standards

(The GS standards are now in appendix A of the Road Design Manual)
800.01-800.04 Revised table of contents to include the TC-5.11 Standards
803.01-803.44 New TC Standards (TC-5.11) based on the 2011 AASHTO Green Book.

Note: The TC-5.11 standards will be required for all projects with an advertisement date of
August 13, 2013 and later. Any project in which the designer feels they cannot meet this date
shall get approval from the State Location & Design Engineer or his designee.

The following is a list of revised standards to the 2008 Road and Bridge Standards that require
an interim standard sheet to be in included in your plan assembly until the next edition of the
imperial standards is published. Please add these pages to your copy of the standards. The
respective interim standard sheet number has been placed with the revised standard. The interim
standard sheets are available on VDOT’s web site, on the FTP server, and in Falcon DMS for
VDOT personnel. These interim standard sheets will be required in plan assemblies for Tier 1
projects advertised December 28, 2012 and later along with Tier 2 projects advertised April 9,
2013 and later.

VirginiaDOT.org
WE KEEP VIRGINIA MOVING



PAGE INTERIM  STANDARD
107.01  11S01_04 PB-1
203.08A 11S02_05 CG-12
301.07  11S03_01 PR-3
301.09  11S03_02 PR-3
301.10  11S03_08 PR-4
301.12  11S03_09 PR-4
30501  11S03_07 ACOT-1
501.09  11S05_05 GR-6
501.10  11S05_07 GR-6
501.11  11S05_21 GR-7
501.16  11S05_22 GR-9

REVISION

CLARIFIED AREA FOR BACKFILL
FOR PLASTIC PIPE

ADDED NOTE CLARIFYING THE
USE OF DETECTABLE WARNINGS ON
CUT THROUGH ‘S LESS THAN 6’

TRANSVERSE STEEL SPACING
CHANGED TO 36” C-C.

SECTION B-B CHANGED 10’ TO 8’
SECTION B-B CHANGED 32” TO 38”

ADJUSTED NOTE LOCATIONS

TRANSVERSE STEEL SPACING
CHANGED TO 48” C-C.

SECTION B-B CHANGED 10’ TO 8’
SECTION B-B CHANGED 38” TO 46”

ADJUSTED NOTE LOCATIONS

REVISED NOTES 1-5
ADDED NOTE FOR BRIDGE TERMINI

SECTION A-A CHANGED TO 6:1 SLOPE
ADDED “BACK SLOPE HGT 4’-0” MIN.
PLAN VIEW CLARIFIED 12.5:1 FLARE,
ADDED 2:1 OR STEEPER BACK SLOPE,
AND CLARIFIED FRONT SLOPE.

DETAIL F TAPER REMOVED
SECTION D-D REVISED TO 2:1 SLOPE
SECTION E-E REVISED TO 2:1 SLOPE

NOTE 2 ADDED “D” FOR HEIGHT
TOLERANCE OF 27 %" —28 %"

NOTE 2 ADDED “D” FOR HEIGHT
TOLERANCE OF 27 %" —28 %"
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The Wing Walls for the Box Culvert Standards Section 1000 have been replaced in their
entirety to comply with the LRFD criteria. The interim standard sheets will be listed by the
corresponding page number. Every box culvert will require interim standard sheets when used.

If you have any questions or comments regarding this revision to the publication, please contact
Chuck Patterson P.E., at (804) 786-1805, of the Standards and Special Design Section.

Sincerely,
Signature on file: July 10, 2012

1 ¥ 15
Mohammad lv{irshahi, P.E.
State Location and Design Engineer
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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.

¥4" 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
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BEDDING MATERIAL IN ACCORDANCE WITH
SECTION 302 OF THE ROAD AND BRIDGE
SPECIFICATIONS.

CLASS T BACKFILL MATERIAL

E EMBANKMENT

IN ACCORDANCE

WITH SECTION 302 OF THE ROAD AND BRIDGE

SPECIFICATIONS.

FOR PLASTIC PIPE CLASS I BACKFILL MATERIAL

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

NOTES:

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 OF 4

REVISION DATE

107.01

07/12

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

VIRGINIA DEPARTMENT OF TRANSPORTATION

- METHOD

SPECIFICATION
REFERENCE

IIAII

302
303




CG-12 C

..—2:‘[
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SECTION C-C SEE NOTE 5

DETECTABLE
WARNING (TYP)

Level Area
(Min.)

VARIABLE

MEDIAN WITH CUT-THROUGH i = i - 2
TYPE M2

: — g . DETECTABLE
e e 200 ' WARNING (TYP)

“SECTION B-B .

SEE NOTE 5

REFUGE ISLAND WITH RAMPS
TYPE RN

VARIABLE
DETECTABLE

WARNING (TYP)

LTS e e e AP L L v S e

F ~—48:1— j

EECToN B0
SEE NOTE 5

Min

rel

DETECTABLE
WARNING (TYP)

MEDIAN WITH RAMP

REFUGE ISLAND CUT
TYPE M1

NOTES: TYPE RI2

- THROUGH

| 6

&

|
12:1 Max. RAMP |

4' Min. |
48:1SLOPE |

12:1 Mox. RAMP

SECTION A-A

SEE NOTE 5

.FOR GENERAL NOTES ON THE DETECTABLE WARNING SURFACE,
SEE SHEET 10OF 5.

.CURB SHALL BE SHAPED TO MATCH THE FACE OF ROADWAY CURB.
. SEE ROADWAY PLANS FOR MEDIAN AND REFUGE ISLAND DIMENSIONS
.RAMPS AND CUT THROUGH'S SHALL BE ALIGNED WITH CROSSWALKS.

. THE RAMPS AND CUT THROUGH'S SHALL BE INSTALLED AND PAID FOR AS

4" HYDRAULIC CEMENT CONCRETE SIDEWALK IN ACCORDANCE WITH SECTION

504 OF THE ROAD & BRIDGE SPECIFICATIONS. EXCAVATION OF MATERIAL FOR
THE INSTALLATION OF THE SIDEWALK SHALL BE INCLUDED IN THE PRICE BID

FOR 4" HYDRAULIC CEMENT CONCRETE SIDEWALK.

. CUT THROUGH'S LESS THAN 6'IN WIDTH SHALL NOT HAVE DETECTABLE
WARNINGS INSTALLED.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 5 OF 5 REVISION DATE

203.08A 7712

CG-12 DETECTABLE WARNING SURFACE
MEDIAN AND REFUGE ISLAND APPLICATIONS

SPECIFICATION
REFERENCE

105

VIRGINIA DEPARTMENT OF TRANSPORTATION 502




|—>A
#4 BARS AT 36" C.C.*+ 2"

NOTES: HOOK BOLTS OR TIE BARS ARE TO BE PLACED IN THE SAME HORIZONTAL PLANE

PR-3
AS # 4 TRANSVERSE BARS. WHERE NECESSARY ADJUST THE LOCATION OF HOOK

BOLTS OR TIE BARS TO A 2Y5" MINIMUM CLEARANCE BETWEEN HOOK BOLTS OR

| (GRADE 60) | ™Y TIE BARS AND TRANSVERSE BARS.
TRANSVERSE CONSTRUCTION JOINT BARS ARE TO BE PLACED IN THE SAME HORIZONTAL
E 3_4‘&» s AS# 5 LONGITUDINAL BARS.
*\45°4 , gj : #5 LONGITUDINAL BARS ARE TO BE LAPPED AND TIED IN THE SAME HORIZONTAL PLANE.
. ‘A mg & FOR 36'WIDTH PAVEMENT USE SINGLE 12'LANES WITH 2 LONGITUDINAL
#|E & CONSTRUCTION JOINTS OR 12' AND 24' LANES WITH ONE LONGITUDINAL
eaBERS) 60 4 N CONSTRUCTION JOINT AND ONE GROVED LONGITUDINAL JOINT. TRANSVERSE
LONG AT 125 C.C P | BARS SHALL NOT EXTEND THROUGH LONGITUDINAL CONSTRUCTION JOINTS,
o o 5| BUT SHALL EXTEND FULL LENGTH (23™-9") FOR GROOVED LONGITUDINAL JOINTS.
= < 20'
) g SMOOTH SURFACE TO BE STEEL TROWELED
— L#5(GRADE 40) TIE BARS ” 6-8" 6'-8" __ 6-8" 8" IN FROM THE EDGE OF PAVEMENT N
z 2'-6" LONG @ 30" C.C. g5 o I I &L\J/&gg’? 5$TOAJFFEJ’IIQ'1\'I[C)) STATION ®
IN LIEU OF TRANVERSE © . < [CONVENTIONAL|———=] :
N BARS AND CHAIRS. s 2 2l PLAN THE DATE IS TO BE SHOWN INI : ,;
= TIE BARS 2L <|h CONCRETE 9
Z N . # — - |z RANSVERSESS A SIMILIAR MANNER AT THE
S (STD.PR-2) AT 30" C.C. NI ol PAVEMENT T, BEGINNING OF EACH DAYS POUR.
5 / & SN STD- | BOTH OUTSIDE EDGES OF DIVIDED HIGHWAY
s B e T 9T S S OVE
1 T T T T - B 1 T T T T T HIGHWAY H IBLE.( VEL L )
2 LONGITUDINAL CONST. JOINT 1o 418" 15 ) e ook BoLTA——
Y |_>A WITH 36" PAVEMENT BEX ° OR TIE BARS (STD.PR-2) @ 20"
S END LAPS OF BARS TRANSVERSE CONST. JOINT. & C.C. (OR SPACED © 40" LONGITUDINAL
2 70 BE STAGGERED LONGITUDINAL STEEL TO - ALONG FULL 20'LENGTH) CONSTRUCTION
S ON ANGLE OF 45e CONTINUE THROUGH JOINT ——| CONTINUOUSLY REINFORCED CONCRETE JONT EXTRA® 5 LONGITUDINAL
DESIRABLE, 30° MIN. - PAVEMENT BARS 6'-0" LONG
PLAN-RAMP & MAIN LINE CONNECTION CENTERED OVER LAP
_ 2400 EDGE OF PAVEMENT ONGITUDINA
: LONGITUDINAL
= 12'-0" 12'-0" _\ CENTER LINE
+1 " " "
3 3 3 7410y y /
o 1T #4 TRANSVERSE BARS H[= 3" Ty z £ 2
wy = / AT 38" C.C + 2 1 GROOVED LONGITUDINAL JOINT—stjer’2 HOOK BOLT | 12 LANE |
e S S — —— —— s i SR | SECTION C-C |
4/ | 1 ]]aver || ave
< 42 T TYPICAL
6 CHAIRS PER 12' LANE AT 2'-3"_| | 6 CHARS PER 12'LANE AT 2'-3"_|l | | ONGITUDINAL CONSTRUCTION ELQNGTuolNAL LAP
5 BARS AT 6% C.C.+ 1 |' ©5 BARS AT 6" C.C. + 1" | T JOINT WITH 36" PAVEMENT. ‘
(GRADE 60) I (GRADE 60) I 6 EﬁgiE;E)DBEOSEgESEh¥
SECTION A-A SEPARATION DURING
gpaké»? gVF'TH'N l<— TRANSVERSE CONSTRUCTION JOINT CONCRETE PLACEMENT.
N aar ATHIN 2ONST. JOINT < NO LAP WITHIN 8' AHEAD OF
2onet AT l<— TRANSVERSE CONSTRUCTION JOINT s amms \ CONSTRUCTION JOINT #5 HIGH YIELD BAR
. . # - Cxx 6'-0" LONG SYMMETRICAL
45 BARS \ [=NO LAP WITHIN 8 AHEAD OF CONSTRUCTION JONT 3 BARS 3 8 Ci<—| Gl LSRG SYM
g'LONG 3 8 | @ 12" C.C: 3 3 3 3
LN 1 \ | I | |
3 3 #5 LONGITUDINAL BARS | | | Al
< | \ ~ [(GRADE 60) e oy — ——~r—
R ’) — 1 }>}> . 1 T () Q ®
& - = 157 15" 19" \
i " C + # ITUDINA
H 15" 15 I.,i,l | # 4 TRANSVERSE BARS & E,ERSLO(T‘?GHUQELE)
EN #4 TRANSVERSE BARS AND » CHARS @ 38" C.C. C< (GRADE 60)
CHAIRS AT 36" C.C.
TION B-B
TI _ SEC
SECTION B-8 EXTRA BAR METHOD
DOUBLE LAP METHOD xx DOUBLE LAP REQUIREMENT (38" AND THE EXTRA
BAR METHOD APPLY ONLY TO LAPS FALLING WITHIN
AN AREA OF 8'BEYOND THE CONSTRUCTION JOINT.
S’;II.:E(FZEE\’CE/IA\ITCISN A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \vDOT
" ROAD AND BRI TANDAR
8" THICK CONTINUOUSLY REINFORCED CONC. PAVE. OAD AND BRIDGE STANDARDS
316 (STEEL BAR REINFORCEMENT) REVISION DATE SHEET 2 OF 4

VIRGINIA DEPARTMENT OF TRANSPORTATION

7/12 301.07




*
# 4 TRANSVERSE (GRADE 60) TRANSVERSE CONSTRUCTION JOINT

BARS © 36" C.C.
#5 LONGITUDINAL
BARS @ 6" C.C.

A—— ] 1
e e e e e— — ———— "’
- 74
T © o
|| &8
o| I|§
.I [T}
k=
Q_.
i N o
o
g 4 \
In ©
Ol LONGITUDINAL JOINT
= | TIZ
o [0a]
[ Te)
&l #3
[}
NS
_ 10'-0" MIN. N EXTRA# 5 (GRADE 60) BARS (21'LONG) SHALL BE SPACED
o o AT 12" C.C.
5'-0 16'-0"
21-0"
LEAVE OUT JOINT
FOR USE WITH STEEL BAR REINFORCEMENT
TRANSVER TRUCTI INT
NSVERSE CONSTRUCTION JOIN 20_19 WIRES © 4" C.C.
o = =ﬁ =
o
= EE===c
?l g F
= /
i D-4 WIRES e 12" C.C.
- © —_ —— — —
of y 4 == |
;l' E— |
N o \LONGITUDINAL JOINT
o e
. > ::::::%
<Q I|n
o 2E
<
H#
©
%)
10'-0"" MIN.
5'-0" 16'-0"
21'-0"

LEAVE OUT JOINT
FOR USE WITH WIRE MESH REINFORCEMENT

PR-3

* LONGITUDINAL STEEL TO CONTINUE THROUGH JOINT.

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

———— 8" THICK CONTINUOUSLY REINFORCED CONC. PAVE.
(LEAVE OUT JOINT DETAIL)

316

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 4 OF 4

7712 301.09




#6 BARS AT 75"+ 1" C.C.

#6 BARS AT 7/,"+ 1" C.C.

PR-4 A NOTES: HOOK BOLTS OR TIE BARS ARE TO BE PLACED IN THE SAME HORIZONTAL PLANE
#5 BARS AT 48" C.C + 2" (GRADE 60) . AS #5 TRANSVERSE BARS. WHERE NECESSARY ADJUST THE LOCATION
| Lz - {v* OF HOOK BOLTS OR TIE BARS TO A 25" MINIMUM CLEARANCE BETWEEN HOOK BOLTS
| = OR TIE BARS AND TRANSVERSE BARS.
¥ TRANSVERSE CONSTRUCTION JOINT BARS ARE TO BE PLACED IN THE SAME HORIZONTAL PLANE
8 B AS #6 LONGITUDINAL BARS.
A 4@ S .| | #6 LONGITUDINAL BARS ARE TO BE LAPPED AND TIED IN THE SAVE HORIZONTAL PLANE.
° < o
= 45 @, 7| | FOR 36'WIDTH PAVEMENT USE SINGLE 12'LANES WITH 2 LONGITUDINAL ,} )
%6 HGH YIELD ©|2 S | CONSTRUCTION JOINTS OR 12 AND 24’ LANES WITH ONE LONGITUDINAL 255 - { &
BARS | &-0" LONG AT Hla CONSTRUCTION JOINT AND ONE GROOVED LONGITUDINAL JOINT. TRANSVERSE
15" C.C. (GRADE 60) — N BARS SHALL NOT EXTEND THROUGH LONGITUDINAL CONSTRUCTION JOINTS,
;}{.L_ 2| BUT SHALL EXTEND FULL LENGTH (23'-9") FOR GROOVED LONGITUDINAL JOINTS.
f C LW SMOOTH_SURFACE TO BE STEEL
- T 0,08 ; P e
Yeg ~ —— a — v ’
2 IN LIEU OF FULL WIDTH €38 61072 |63 |6 107 AND STATION NUMBER STAMPED
z TRANSVERSE BARS. Bl 5 —— ON IT.
S = TIE BARS (STD.PR-2) AT ©l2 & " 1 ™| THE DATE IS TO BE SHOWN IN
5 30" C.C. *E T . |2 BLAN EARRETE A SIMILAR MANNER AT THE
z 2= 5| BEGINNING OF EACH DAYS
N POUR.
- / { o TRANSVERSE CONST
2 } f t = Z JOINT STD. PR-2— .| BOTH OUTSIDE EDGES OF DIVIDED
3 LONGITUDINAL CONST. Jod QT L1 1 HIGHWAY TO BE STAMPED.
S A JONT WITH 361 1By 15 I I e ONE EDGE OF UNDIVIDED HIGHWAY
% l— TR LAPS OF BARS ) WHERE FEASIBLE. (TRAVEL LANE)
TRANSVERSE_ CONSTRUCTION ' TO BE STAGGERED < 6-HOOK BOLTS OR TIE BARS
JOINT. LONGITUDINAL STEEL ON ANGLE OF 45° & (STD. PR-2) @ 15" C-C (OR SPA. LONGITUDINAL CONT. JT.
TO CONTINUE THROUGH JOINT — = DESIRABLE, 30° MIN. — @ 30" ALONG FULL 20'LENGHT)
- CONTINUQUSLY REINFORCED
PLAN VIEW CONCRETE PAVEMENT
240" PLAN-RAMP & MAIN LINE CONNECTION EXTRA #6 LONGITUDINAL
__ BARS 6'-0" LONG CENTD.
o 120 120" y OVER LAP
) 4 2-- bt EDGE OF LONGITUDINAL
~
N 1'7’2-- / ff’ 423,’\238’55325,,3’*’?3 4/2" == 4/, /~ GROOVED LONGITUDINAL JOINT T ( PAVEMENT CENTER LINE
A —"i“ = CT_HOoK BoLT ZITRRRRP Y
o
A A A A A A Z— 3 T Bar | |
, | 7 [ 12' LANE |
" " |
6 CHARS PER 12'LANE @ 2'-2" 6 CHARS PER 12'LANE @ 2'-2" L ONGITUDINAL CONST. JT. SECTION C-C
|1 WITH 36" PAVEMENT TYPICAL
1

LONGITUDINAL LAP

(GRADE 60)

(GRADE 60)

SECTION A-A

L

19"

BARS 10 BE SECURELY
FASTENED TO PREVENT

NO LAP WITHIN 3'BEHIND |=— TRANSVERSE CONSTRUCTION JOINT NO LAP WITHIN 3'BACK =— TRANSVERSE CONSTRUCTION JOINT SEPARATION DURING
CONSTRUCTION JOINT l<—NO LAP WITHIN 8 AHEAD OF CONSTRUCTION JOINT OF CONSTRUCTION JOINT — [=—NO LAP WITHIN 8' AHEAD OF CONCRETE PLACEMENT.
CONSTRUCTION JOINT
# 6 BARS . % # 6 BARS wr C
-0 LONG L 8 6-0"LONG | 3 8 <| #6 BARS
e 12" C.C. | 5 . @ 12" C.C— ! 6'-0" LONG_SYMMETRICAL
. | #6 LONGITUDINAL BARS , 3 3 . 3/ WITH LAP SPLICE.
| K | (GRADE 60) | I A
R )> = 1 /I>)I> - 1 (‘25’ ’ /‘> - 1/>}> T T N 4‘2 >
_\‘\‘ 1T 1 g 1
15" | 15" 46" BN -
- M e
#5 TRANSVERSE BARS AND #5 TRANSVERSE BARS AND
CHARS AT 43" C.C. CHAIRS AT 48 c.c.C
SECTION B_B * % DOUBLE LAP REQUIREMENT (46") AND THE EXTRA
BAR METHOD APPLY ONLY TO LAPS FALLING WITHIN SECTION B-B
DOUBLE LAP METHOD AN AREA OF 8 BEYOND THE CONSTRUCTION JOINT. EXTRA BAR METHOD
\vDOT A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. SPECTICATION
[N
ROAD AND BRIDGE STANDARDS 9" THICK CONTINUOUSLY REINFORCED CONC. PAVE.
SHEET 1 OF 3 | REVISION DATE (STEEL BAR REINFORCEMENT) 316
301.10 7/12 VIRGINIA DEPARTMENT OF TRANSPORTATION




PR-4

#5 TRANSVERSE BARS (GRADE 60)

. @ 48" C-C *
& TRANSVERSE CONSTRUCTION JOINT #6 LONGITUDINAL
h BARS @ 75" C-C
: F—
4
.| zE :
Q To %
& oo I Se
#D zZ
|| 88
f ¢
& %P’ I
(78} -
= (5% ;\f\‘
? I ~
§ 28 o
- i
AN
10'-0" MIN. N—EXTRA# 6 (GRADE 60) BARS (21'LONG) SHALL BE
n SPACED AT 15" C-C.
> 5-0" 16'-0"
21-0"
LEAVE OUT JOINT
STEEL BAR REINFORCEMENT ONLY
¥ LONGITUDINAL STEEL TO CONTINUE THROUGH JOINT.
\Q/EDCJ'F A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. Sggggg%ﬁggN
i
ROAD AND BRIDGE STANDARDS 9" THICK CONTINUQUSLY REINFORCED CONC. PAVE.
SHEET 3 OF 3 REVISION DATE (LEAVE OUT JOINT DETAIL) 316
301.12 7/12 VIRGINIA DEPARTMENT OF TRANSPORTATION




BRID

BRID

*

5X 5

WP-1

GE ABUTMENT—= || APPROACH -
SLAB
- - | 25X |
— |
APPROACH
GE ABUTMENT — = s -

METHOD OF WIDENING

APPROACHES TO

*sx, |

|
=]

%M — -

(WITH APPROACH SLAB)

"RUN-ON SIDE
—

DUAL STRUCTURES

WHEEL
BRIDGE
BRIDGE APPROACH SLAB
(IF USED)
CLEAR
NORMAL
ROMMAC WO — - ¢ —-—- —f— === = — -] ————— e — 4 -—--  PAVEMENT
WIDTH
RUN-OFF SIDE
BRIDGE
WHEEL
GUARD—\
- [ I
i §-=/— —_— *25X1
= *25><1 (WITH APPROACH SLAB) !

(WITHOUT APPROACH

SLAB)

NOTES:

ON FULL SHOULDER WIDTH BRIDGES, NO WIDENING IS TO BE PROVIDED.

Xy

% IF BRIDGE DRAINAGE APRONS ARE R

AND X, = AMOUNT OF BRIDGE WIDENING PER SIDE (10" MAXIMUM).

EQUIRED THE PAVEMENT

WIDENING IS TO BE APPLIED AT THE END OF THE DRAINAGE
APRON FARTHEST FROM THE ABUTMENT BACKWALL.

SPECIFICATION
REFERENCE

NONE

METHOD OF WIDENING BRIDGE APPROACH PAVEMENT

VIRGINIA DEPARTMENT OF TRANSPOR

\WvDOT
ROAD AND BRIDGE STANDARDS

TATION

REVISION DATE SHEET 1 OF 1

7/12 303.01




NOTES

1. TIE-IN REQUIREMENTS TO INTERSECTING ROADS OR STREETS SHALL BE
IN ACCORDANCE WITH THE CONTRACT DOCUMENTS OR AT THE DIRECTION
OF THE ENGINEER.

2. EXISTING PAVEMENT SURFACE SHALL BE PLANED TO TRANSITION THE TOP
COURSE OF THE ASPHALT CONCRETE OVERLAY. ANY SUB-COURSE TERMINATION

TRANSITION LENGTH

MAY BE NOTCHED INTO THE EXISTING PAVEMENT OR BLENDED WITH THE NEXT | |
COURSE OF PAVEMENT. t1‘¢ |

3. WHEN THERE IS A SPECIAL PROVISION FOR RIDEABILITY INCLUDED IN THE CONTRACT,

1

X

A\

A DISTANCE OF 105 FEET (0.02 OF A MILE), MEASURED FROM THE LINE OF THE K
TIE-IN WILL BE EXEMPTED FROM PAY ADJUSTMENT. EXISTING PAVEMENT /ﬁ-

ACOT-1

75' MIN. BRIDGE
OVERPASS

I (ft) = RATE x t; (in)

4. TRANSITION SHALL BEGIN/END AT THE PROJECT LIMITS, AT BRIDGE APPROACH
SLAB/ABUTMENT (OR AN INTERMEDIATE POINT DETERMINED BY THE ENGINEER),
AND A MINMUM OF 75 FEET FROM A VERTICAL PLANE OF THE NEAREST OUTER
FACE OF THE BRIDGE OVERPASS.

|—MILLING DEPTH =t,

SINGLE COURSE OVERLAY
> THE PRIOR WRITTEN APPROVAL OF THE DISTRICT BRIDGE ENGINEER ' TRANSITION GEOMETRY

(NOT TO SCALE)

X BRIDGE DECK OR PROJECT TERMINI

TRANSITION RATE

POSTED SPEED MPH TOTAL TRANSITION LENGTH

25 ] 35] 45] 55 65] 70
RATE | |

e | 20 | 25| 35| 40| 45| s0

PLANED SURFACE

TEMP. PAVEMENT WEDGE EXISTING PAVEMENT

EXISTING PAVEMENT

SURFACE MIX ASPHALT A MINIMUM OF 3 FEET IN LENGTH
FOR EVERY INCH OF DEPTH OF PAVEMENT MILLING.

TEMPORARY WEDGE DETAIL

TOTAL TRANSITION LENGTH

75" MIN. BRIDGE
OVERPASS

I (ft) = RATE x t; (in)

I(ft) = RATE x t, (in)

|—MILLING DEPTH -t

OR |
BRIDGE DECK EXISTING PAVEMENT %
| TWO COURSE OVERLAY TRANSITION GEOMETRY
TEMPORARY PAVEMENT WEDGE SHALL BE CONSTRUCTED OF (NOT TO SCALE)

75' MIN. BRIDGE
OVERPASS

Iy (ft) = RATE x t, (in)

t57] 's 2 I L(fO) = RATE x t, (in)
4 7]
' I5ft) = RATE x t5 (in)
P EXISTING PAVEMENT T
THREE COURSE OVERLAY TRANSITION GEOMETRY Dans oeer -,
(NOT TO SCALE)
RS A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \vDOT
ASPHALT CONCRETE OVERLAY TRANSITIONS
315 REVISION DATE | SHEET 1 OF 1
515 VIRGINIA DEPARTMENT OF TRANSPORTATION 7/12 305.01




GR-6

PAY LIMITS STD GR-2. WHERE DQOUBLE
RAIL IS REQUIRED MULTIPLY LENGTH BY 2.

| PAY LIMITS STD. GR-6

75'-0" MINIMUM TO THE HAZARD

BEND LOWER W-BEAM =
RAL BEHIND POST AND OR CUT/FILL BREAK —
ATTACH WITH 5" BOLT C ?5
\ x GUARDRAIL FLARE RATE o=
ox
1 w
o
—— RN b,
X125 OR FLATTER TO DITCH LINE 2 o 310" MAX Ll Laps [iREOcho/LX
= =z
i P S T —— (I):? FLATTER T0 DIveH LI (o 2zlo T OF ADJACENT TRAFFIC FOR L0E,OF DITCH
. s8elzE RUN-ON_AND RUN-OFF
- J é é \ <
L 2'-0" MAX. EDGE OF GRADED SHOULDER
EDGE OF SHOULDER
EDGE OF TRAVEL LANE—/ EDGE OF TRAVEL LANE—/ ~ [RAFFIC SEE END
PLAN ANCHORAGE
W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY | SEE NOTES 3 & 4 25@@'% E,‘Oﬁfg ¢
PROFILE GRADE - SEE NOTES 1,2 & 4 ‘
A= B= L = D=
Q | | | | | 1 L 11 11 11 BACKSLOPE HGT 4'-0"
== =
S| | NP | M| gy Wp—" | np—— S CE e ——H e — e — ROADWAY SU
u U u u I I I ﬁ | I I I I FOR GR-6 INSTALL.
y U v J J d 2 'é 1POST 1-0" MIN
(6) (5) * ‘-0 .
A< B—<\"see noTE 2 C< BELOW FINISHED GRADE
ELEVATION D
NOTES: SEE END ANCHORAGE
A SECOND RAIL IS REQ'D. WHERE THE DISTANCE BETWEEN
THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS DETAL A SHEET 501.10
18" (UP TO THE POINT WHERE THE RAIL CROSSES THE
DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST #3.
MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER STANDARD AS GUARDRALL CROSSES
W-BEAM RAIL AND GROUND LINE IS 18". WHEN DOUBLE BX8XIA" LG. W6X8.5 STEEL OR DITCH, DISTANCE FROM
RAL IS REQ'D., TAPER BOTH W-BEAM RALS TO MAINTAIN BLOCKOUT 6X8 WOOD POST TOP OF GUARDRAL TO

THE 18" DISTANCE FROM THE GROUND.

BOTH W-BEAM RAILS TO BE 1'-0" BELOW FINISHED GRADE AT
POST #1(8'-0" OFFSET).

A 8'-0" LONG POST MUST BE USED WHEN UPPER AND
LOWER W-BEAM RAILS ARE REQUIRED. FROM THE
BEGINNING OF THE LOWER RAIL THROUGH POST #3.

STANDARD GR-6 TERMINAL TREATMENT MAY BE USED AT

THE RUN-ON END OF DIVIDED HIGHWAYS (LEFT AND RIGHT

OF TRAFFIC) AND AT THE RUN-ON AND RUN-OFF ENDS ON
UNDIVIDED HIGHWAYS.

ALL POST SPACING 6'-3" C-C UNLESS OTHERWISE NOTED.

THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT
THE LAST 3 TERMINAL POSTS MUST BE W6 X 8.5 STEEL.
FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS

SEE SHEET 501.10.

[
|
|
|
|
ALL TERMINAL RUN-ON OR RUN-OFF INSTALLATIONS SHALL BE |
INSTALLED WITH RAILS LAPPED IN THE DIRECTION OF ADJACENT L
TRAFFIC.

IF THE BACKSLOPE IS ROCK AND 1:1 OR STEEPER, THE W-BEAM MAY SECTION A-A —
BE ANCHORED PER SOLID ROCK CUT INSTALLATION (DETALL F). SECTION B-B SECTION C-C

ATTACH LOWER BOTTOM OF DITCH SHALL
W-BEAM RAIL TO NEVER EXCEED 45!5"—
POST W/%" BOLT

- 3" BETWEEN
RALS
1 |~ ATTACH LOWER
i W-BEAM_RAIL TN

BACK OF POST
- W/%" BOLT
<@
o

M~ 18" MAX.

2'-0y
X

\\l

6'-0"

" or
FLATTER| | T~ 7 -

|

SHOULDER /I

|

| | - -T0e oF

' TCH
| Il SLOPES
I LI ~

g-Q"

SHOULDER

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

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL ROAD AND BRIDGE STANDARDS

221 REVISION DATE SHEET 10F 2
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GR-6

W6 X 8.5 X 8'-0" LG.

3-#3 BAR HOOPS

STEEL POST o
TE 1 W6 X 8.5 X 6'-0 SEE NOTE 1 3o+ X I8 .
SEE NOTE LG. STEEL POST et ANCHOR \ 4
ASSEMBL Y r‘— .
1" DIA HOLES DE TAIL —— ] 0y o
DRILLED THRU | l 1" DIA HOLES ] BT
W-BEAM_AND DRILLED THRU l
BLATE WITH 7% DRILL % " HOLES ATTACHED To /2. PLATE = &
%" X 2" LG. i IN.POST FLANGE.  PLATE WITH SEE DETAL D DRILL % " HOLES
HEX BOLT, SEE NOTE 1 %" X 2" LG. %" IN POST FLANGE. W-BEAM TERMINAL
SQ. WASH. & . - HEX BOLT, SEE NOTE 1 PO /CONNECTO
NUT - S, WASHER » |
- ~
1" DIA HOLE !
trlse Ty | | | ronroc s e |
WoBEAM AND | : DRILLED THRU 30" T 8RS
ATTACH TO PLATE | W-BEAM AND .
W 2 L8 T L e A RO RO are | DETAL C
WASH. & NUT — W/ %" X 2" LG. END ANCHORAGE (CONCRETE)
¢ DETAL A HEX BOLT, S0, DETAL B
END ANCHORAGE WASH. & NUT END ANCHORAGE (POST)
1 W SEE W BEAM TERMINAL
YA 21/ - CONNECTOR AS DETAILED
= 0 %" WASHER ON SHEET NO. 501.02
2% [ 2/2" = GUARDRALL W BEAM e Ty ANCHOR
I — | EEE TERMINAL CONNECTOR / & socts
Il - X
T T lo — —
o o " i1 = SOLID il
[ -é—é—-l—- — T a ROCK = 75" THREADED ANCHOR BOLTS
T il
1 < — "
| o ) [ g roe FOR HARD ROCK OR 5'LENGTH
S e S e
Lo a K IONS). X WASHERS TO BE AS
e i e DETAL F iR s
o " THICK
v SQUARE WASHER SOLID ROCK CUT INSTALLATION
/ | N N | Al STANDARD © X 8 X 14"
. L LOCKOU
| T I
4-1X 13" o] | W6 X 8.5
sLot - 4-% " DIA. HOLES. RECTANGULAR HOLE IS TO BE SREEL POST Jex 83 .
| on| ORILL ONLY IF PLATE PROVIDED THROUGH THE PAVED Woon PoST
— IS BOLTED TO POST. DITCH FOR PLACEMENT OF GUARDRAL 9 X
o
IS 10 ILLED WITH u
DETAL D AT THE SAME THICKNESS AS THE L~ —SEE L A
/3" THICK STEEL PLATE PAVED DITCH

NOTE:

TO POST.

4 - %" X 1/ LG. HEX

. Y5" STEEL PLATE MAY BE WELDED OR BOLTED
IF PLATE IS BOLTED TO POST USE

HEAD BOLTS W/ HEX

NUTS. IF PLATE IS WELDED TO POST DO NOT
DRILL '%¢ " HOLES IN PLATE OR IN POST FLANGES.

. CONCRETE END ANCHORAGE MAY BE USED IN

PLACE OF STEEL POST AT 8'-0" OFFSET.

2\
|

| A

22
I l
PAVED DITCH DETAIL

N ATTACH LOWER
W-BEAM TO

POST WITH 54"
HEX BOLT
Seeer I
BACKSLOPE |
LY
SECTION D-D SECT

ON E-E

\WvDOT
ROAD AND BRIDGE STANDARDS
SHEET 2 OF 2 | REVISION DATE
7/12

501.10

VIRGINIA DEPARTMENT OF

TRANSPORTATION

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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GR-7

NOTES:
1. GUARDRAIL TERMINAL, STD. GR-7 IS TO BE SRT 350 (SIMLAR TO AS SHOWN) 3. IF YOU CANNOT GET THE NECESSARY CLEAR RUNOUT AREA FOR THE
MANUFACTURED BY TRINITY INDUSTRIES, THE FLEAT 350 MANUFACTURED GR-7 TERMINAL, CONSIDER ALTERNATIVE TERMINAL OPTIONS.
BY ROAD SYSTEMS, INC., OR OTHER VDOT APPROVED EQUAL MEETING NCHRP
“ RO SRS SR, . SEI S M0, TS
H [ | H ILL VARY H U URER.
2. ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S .
INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS: SEE INDIVIDUAL MANUFACTURER'S PLANS FOR THIS INFORMATION.
A. ALL STANDARD GR-7 TERMINALS SHALL BE INSTALLED WITH A 4 FT. OFFSET.
B. YELLOW 8" X 36" REFLECTIVE SHEETING, IN ACCORDANCE WITH VDOT
SPECIFICATIONS, SHOULD BE APPLIED IN TERMINALS EMPLOYING
W-BEAM END SECTIONS. FOR TERMINALS EMPLOYING IMPACT (EXTRUDER)
HEADS, AMBER (YELLOW) REFLECTIVE SHEETING WITH BLACK DIAGONAL
STRIPES SHOULD BE APPLIED TO THE FULL AREA INSIDE THE IMPACT
HEAD WITH THE DIRECTION OF THE BLACK DIAGONAL STRIPES CONFORMING
TO CURRENT MUTCD APPLICATION FOR TYPE 3 OBJECT MARKERS (OM-3). TSEERQ'"%LTEENZD
C. DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.
INSTALL AS SHOWN BELOW REGARDLESS OF ADJACENT TRAFFIC DIRECTION. . YR

D. HEIGHT MEASURED AT TOP OF W-BEAM IS 27%" MIN. - 28%," MAX.

TRAFFIC

—_— =

LENGTH OF NEED (TYP.)

STANDARD PAY LIMITS GR-7 TERMINAL
GUARDRAIL
37'-6" (TYP.)

B—=

= =

a

LJ LJ LJ UJ LJ LJ LJ LJ LJ
® ® p<) @ ® ® @ ® @ ®
S’;E(ggéccﬁggN A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE. \vDOT
BREAKAWAY CABLE TERMINAL ROAD AND BRIDGE STANDARDS
221 (4' FLARE) REVISION DATE SHEET 1 OF 3
505 VIRGINIA DEPARTMENT OF TRANSPORTATION 07712 501.11




GR-9

6'-3" (TYP.) | 6'-3" (TYP.) LENGTH OF NEED (SEE NOTE 3)

GUARDRAIL EXTRUDER W-BEAM GUARDRAIL
YE===e 8 @ B 8 g, g '

—1FT. OFFSET
50:1 FLARE PER
NOTE 2

50

TRAFFIC

PAY LIMITS GR-9 TERMINAL

7

ST'D. GR-2 STRONG POST

GUARDRAIL EXTRUDER

TOP VIEW /» W-BEAM GUARDRAIL

L

M

(2)|_| (3)|_| (4)|_| (5)|_| (6)|_| (7)|_| (8)|_| (9)|..|

ELEVATION

GR-9 TERMINAL ST'D. GR-2, 8 SPACES e 6'-3"

ST'D. GR-8
| (WEAK POST)

|
[DFLLLLEJE B B 8 B B 8 8

] T (

TRANSITION FROM GR-9 TERMINAL TO WEAK POST (STANDARD GR-8) GUARDRAIL
NOTES:

1.

ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) IS TO BE ET-PLUS (SIMILAR TO AS
SHOWN), OR CAT (ST'D. MB-3 TERMINAL OPTION) AS MANUFACTURED BY TRINITY
HIGHWAY PRODUCTS, LLC., BRAKEMASTER (ST'D. MB-3 TERMINAL OPTION) AS
MANUFACTURED BY ENERGY ABSORPTION SYSTEMS, INC., THE SKT-350 AS
MANUFACTURED BY ROAD SYSTEMS, INC., OR OTHER VDOT APPROVED EQUAL MEETING
NCHRP 350 TESTING CRITERIA.

. ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S INSTALLATION

INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

A. ALL STANDARD GR-9 TERMINALS (SIMILAR TO AS SHOWN ABOVE) SHALL BE INSTALLED
WITH A 1FT. OFFSET ACCOMPLISHED WITH A 50:1FLARE TO PREVENT THE GUARDRAIL
EXTRUDER FROM ENCROACHING ON THE SHOULDER FOR 3R WORK WHERE RIGHT OF
WAY IS LIMITED, THE OFFSET CAN BE DECREASED AS DIRECTED BY THE ENGINEER.

B. DIRECTION OF THE REFLECTIVE TAPE ON THE EXTRUDER SHALL CONFORM TO MUTCD
APPLICATION FOR DIAGONAL STRIPES ON OBJECT MARKERS AND BRIDGE END PANELS.
COLOR OF TAPE SHALL BE AMBER (YELLOW).

C. DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS. INSTALL AS
SHOWN ABOVE REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

D. HEIGHT MEASURED AT TOP OF W-BEAM IS 27%" MIN. - 28%," MAX.

. IF THE CALCULATED LENGTH OF NEED CANNOT BE MET FOR THE SITES OF RETROFIT,

MAINTENANCE, OR UPGRADE OF TERMINALS, PROVIDE AS MUCH DISTANCE AS POSSIBLE
TO THE HAZARD.

. THIS DRAWING IS REPRESENTATIONAL ONLY. DETAILS, DIMENSIONS, QUANTITIES, AND OTHER

INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER. SEE INDIVIDUAL
MANUF ACTURER'S PLANS FOR THIS INFORMATION.

\WvDOT
ROAD AND BRIDGE STANDARDS

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

ALTERNATE BREAKAWAY CABLE TERMINAL

SHEET 1 OF 2 REVISION DATE

501.16 07712

NO FLARE

VIRGINIA DEPARTMENT OF TRANSPORTATION
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MB-INS

TBS CONC.
DOUBLE FACE

SECTION B-B
POSITIVE
CONNECTION TBSC _PARPET
SINGLE_ FACE
(ANCHORED)

g

DETerENeRET 'L/ DIRECTION OF TRAFFIC___

PLAN OF POSITIVE CONNECTION

NOTES:

. BASIS OF PAYMENT:

TRAFFIC BARRIER SERVICE LATERAL SUPPORT
WILL BE MEASURED AND PAID FOR IN UNITS OF
EACH COMPLETE IN PLACE AND SHALL INCLUDE
FURNISHING AND PLACING PRECAST CONCRETE
BARRIERS (TBS CONCRETE) AND MAINTENANCE,
REMOVAL WHEN NO LONGER NECESSARY, AND
ALL MATERIALS, LABOR, TOOLS, EQUIPMENT,

AND INCIDENTALS NECESSARY TO COMPLETE
THE WORK.

. FOR POSITIVE CONNECTION DETAILS AND

DIMENSIONS SEE STANDARD MB-INS,
SHEETS 502.20 - 502.22

. FOR DIMENSIONS NOT SHOWN, REFER TO ST'D.

MB-7D AND MB-10A.

NUT\ WASHER
EF==—=—====4 — ? E ______
CONNECTOR
BAR
BOTTOM <
CONNECTO NUT
________E =SS ====-
“WASHER —=Ztat L
2" ~ L4

ELEVATION OF POSITIVE CONNECTION

=

1

|

L TBSC DOUBLE FACE Egall:lrl'li\(/:EI'ION J
DIRECTION OF TRAFFIC o

PLAN VIEW
METHOD A

p
F

SINGLE FACE
(ANCHORED)

L TBSC PARAPET
B —

\WvDOT

ROAD AND BRIDGE STANDARDS BUTTING TRAFFIC BARRIER SERVICE

SHEET 4 OF 5 REVISION DATE TO SINGLE FACE PARAPET SERVICE

502.23 7/12 VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




STANDARD TITLE PAGE

Cs-A ] TYPICAL METHODS OF GRADING SIDE SLOPES 70101
cs2 | SUGGESTED DRANAGE TREATMENT AT BEGNNING OF FILLS 701.02
Cs2A | TYPICAL METHODS OF GRADING SIDE SLOPES 701.03
cs3 | TYPICAL METHODS OF GRADING SIDE SLOPES 701.04
cs-3a | TYPICAL METHODS OF GRADING SIDE SLOPES 701.05
cs-38 | TYPICAL METHODS OF GRADING SIDE SLOPES 701.06
cs4 | TYPICAL METHODS OF GRADING SIDE SLOPES 701.07
Cs-4A | TYPICAL METHODS OF GRADING SIDE SLOPES 701.08
cs-48 | TYPICAL METHODS OF GRADING SIDE SLOPES 701.09
cs4c | TYPICAL METHODS OF GRADING SIDE SLOPES 70110
cs4E | TYPICAL METHODS OF GRADING SIDE SLOPES 7011
¢es-10 | MINIMUM DESIGN CRITERIA FOR TEMPORARY DETOURS MOT) SEE VDOT'S ROAD DESICN MANUAL FOR GS STANDARDS | voo
esmo | STANDARD SHOULDER DESIGN FOR ALL SYSTEMS EXCEPT LOCAL ROADS AND STREETS SEE VDOT'S ROAD DESIGN MANUAL FOR GS STANDARDS | voo
6S-12 STANDARD SHOULDER DESIGN FOR LOCAL ROADS AND STREETS SEE VDOT'S ROAD DESIGN MANUAL FOR GS STANDARDS VOID

s | STANDARD GRADED MEDIAN DESIGNS SEE VDOT'S ROAD DESIGN MANUAL FOR GS STANDARDS | voo

INDEX OF SHEETS \WboT

ROAD AND BRIDGE STANDARDS

SECTION 700-GEOMETRIC DESIGN REVISION DATE | SHEET 1 OF 1
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STANDARD

TITLE

TC-5.01, 5.04

TC-5.01, 5.04

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE (GENERAL CONDITIONS)

INDEX OF SHEETS
SECTION 800-TRANSITION CURVES

VIRGINIA DEPARTMENT OF TRANSPORTATION

\VDOT

ROAD AND BRIDGE STANDARDS

REVISION DATE

7/12

SHEET

1 OF 4

800.01




STANDARD TITLE PAGE

1C-5.01 _ TRANSITION CURVES - RURAL 45 MPH DESIGN SPEED .| 802,37
_ TRANSITION CURVES - RURAL 50 MPH DESIGN SPEED .| 802,38
__ TRANSITION CURVES - RURAL 55 MPH DESIGN SPEED .| 802.39
_ TRANSITION CURVES - RURAL 60 MPH DESIGN SPEED .| 802,40
__ TRANSITION CURVES - RURAL 65 MPH DESIGN SPEED .| 802,41
_ TRANSITION CURVES - RURAL 70 MPH DESIGN SPEED .| 802,42
_ TRANSITION CURVES - RURAL 75 MPH DESIGN SPEED .| 802.43
__ TRANSITION CURVES - RURAL 80 MPH DESIGN SPEED .| 802,44

VvDOT
ROAD AND\BRIDCE STANDARDS IN D E X O F S H E E T S
SHEET 2 OF 4 REVISION DATE SECT'ON 800_TRANSIT|ON CURVES
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STANDARD

TITLE

TC-5.1

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE (GENERAL CONDITIONS)

INDEX OF SHEETS
SECTION 800-TRANSITION CURVES

VIRGINIA DEPARTMENT OF TRANSPORTATION

\VDOT

ROAD AND BRIDGE STANDARDS

REVISION DATE

7/12

SHEET
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STANDARD TITLE PAGE

TC-5.11 _ TRANSITION CURVES - RURAL 45 MPH DESIGN SPEED .| 803.57
_ TRANSITION CURVES - RURAL 50 MPH DESIGN SPEED .| 803.38
__ TRANSITION CURVES - RURAL 55 MPH DESIGN SPEED .| 803.39
_ TRANSITION CURVES - RURAL 60 MPH DESIGN SPEED .| 803.40
__ TRANSITION CURVES - RURAL 65 MPH DESIGN SPEED .| 803.41
_ TRANSITION CURVES - RURAL 70 MPH DESIGN SPEED .| 803.42
_ TRANSITION CURVES - RURAL 75 MPH DESIGN SPEED .| 803.43
__ TRANSITION CURVES - RURAL 80 MPH DESIGN SPEED .| 803.44

VvDOT
ROAD AND\BRIDCE STANDARDS IN D E X O F S H E E T S
SHEET 4 OF 4 | REVISION DATE SECTION 800-TRANSITION CURVES
800.04 7/12 VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.11

GENERAL CONDITION

ALL ORIGINAL CROSS SECTIONS SHALL BE TAKEN FROM THE BASELINE AT STATIONS, PLUS FIFTIES, AND UNUSUAL BREAKS IN THE GROUND AS ON
TANGENT ALIGNMENT.

WHERE A PART OR ALL OF A SUPERELEVATION TRANSITION CURVE FALLS ON A VERTICAL CURVE, ELEVATIONS ON THE VERTICAL CURVE SHOULD BE
COMPUTED FOR THE POSITIONS GIVEN ON SHEET 803.15 FOR CROWN TRANSITIONS, SHEET 803.16 FOR URBAN PROJECTS AND SHEET 803.17 FOR
RURAL PROJECTS. THESE ELEVATIONS AND PLUSES SHOULD BE SHOWN ON THE PLANS FOR THE CONVENIENCE OF THE SURVEY PARTY IN STAKING

OUT THE PROJECT. THROUGHOUT THESE SECTIONS OF THE GRADE, ELEVATIONS AT EVEN STATIONS AND PLUS FIFTIES SHOULD BE OMITTED.

SLOPE STAKES SHOULD BE SET AT THE POSITIONS ON THE TRANSITION GIVEN ON SHEETS 803.15, 803.16 AND 803.17 AND GROUND CROSS
SECTIONS TAKEN AT THESE POSITIONS OMITTING THE STATIONS AND PLUS FIFTIES THROUGHOUT THE TRANSITION. IF UNUSUAL BREAKS IN THE
GROUND OCCUR, ADDITIONAL SECTIONS SHOULD, OF COURSE, BE TAKEN. ADDITIONAL SECTIONS SHOULD ALSO BE TAKEN WHERE LOCATION IS
THROUGH ROCK CUT IN ANTICIPATION OF UNUSUAL BREAKAGE WHICH MAY OCCUR DURING CONSTRUCTION.

AFTER ROUGH GRADING HAS BEEN DONE, FINE GRADING (BLUE TOP) AND FORM STAKES SHOULD BE SET AT THE POSITIONS GIVEN ON SHEET
803.15 FOR CROWN TRANSITIONS, SHEET 803.16 FOR URBAN PROJECTS OR AS GIVEN ON SHEET 803.17 FOR RURAL PROJECTS.

FINAL CROSS SECTIONS SHOULD, OF COURSE, BE TAKEN AT THOSE POSITIONS AT WHICH THE SLOPE STAKE SECTIONS WERE TAKEN. WHERE
UNUSUAL BREAKAGE IN ROCK OCCURS, AND THIS WAS NOT ANTICIPATED, ADDITIONAL FINAL SECTIONS SHOULD BE TAKEN AND ORIGINAL GROUND
SECTIONS INTERPOLATED.

BASELINE STAKES SHOULD BE SET AT ALL P.C.'S,P.T.'S, T.S.'S, S.T.'S, S.C.'S, AND C.S.'S IN STAKING OUT ALIGNMENT BUT SLOPE STAKES NEED
NOT BE SET NOR CROSS SECTIONS TAKEN AT P.C.'S OR P.T.'S EXCEPT WHERE CALLED FOR IN THE ACCOMPANYING TABLES. THE TRANSITION
WILL TAKE ITS FORM FROM THE POSITIONS GIVEN ON SHEETS 803.16 AND 803.17.

THE RIGHT OF WAY SHALL, IN ALL CASES, BE REFERENCED FROM THE BASELINE.

THE DESIGNER SHOULD EXERCISE CAUTION IN THE USE OF COMPOUND AND REVERSE CURVES UNLESS TOPOGRAPHICAL OR RIGHT OF WAY
RESTRICTIONS MAKE THEIR USE APPROPIATE. THE USE OF BROKEN-BACK CURVES SHOULD BE AVOIDED EXCEPT WHERE VERY UNUSUAL
TOPOGRAPHICAL OR RIGHT OF WAY CONDITIONS MAKE OTHER ALTERNATIVES IMPRACTICAL. THE USE OF BROKEN-BACK CURVES MAY
REQUIRE A DESIGN EXCEPTION FROM THE STATE LOCATION AND DESIGN ENGINEER. SEE SHEETS 803.11 THRU 803.14 FOR GENERAL
INFORMATION ON COMPOUND, REVERSE AND BROKEN-BACK CURVE INFORMATION.

A DESIGN EXCEPTION IS NOT REQUIRED WHEN USING VALUES FROM SHEETS 803.23 THRU 803.44 SINCE THESE TABLES WERE DERIVED
WITHIN AASHTO GUIDELINES.

REFER TO CHAPTER 4 OF AASHTO'S A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS FOR INFORMATION ON THE USE OF
18' PAVEMENT WIDTHS (9'LANE WIDTHS).

ALL TANGENT RUNOUT SECTION (Lt) VALUES AND SUPERELEVATION RUNOFF LENGTHS (Lr) LISTED IN THE TABLES HAVE BEEN ROUNDED
UP TO THE NEAREST FOOT. ALL Lt VALUES ARE BASED ON A 27 CROWN.

imad | EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE | o oN2O0T
GENERAL CONDIT'ONS REVISION DATE SHEET 1 OF 1




TC-5.1

STANDARD SYMBOLS

LOCATION B ALIGNMENT ON WHICH THE PROPOSED RIGHT-OF-WAY AND CONSTRUCTION IS BASED.

STANDARD PAVEMENT........ THE TYPICAL PAVEMENT SECTION TO BE SHOWN ON THE ROAD PLANS.

P.Cooiieiieeee e POINT OF BEGINNING OF BASELINE CIRCULAR CURVE.

P T e POINT OF ENDING OF BASELINE CIRCULAR CURVE.

P.C.Cotemeeee e POINT OF BASELINE COMPOUND CURVATURE.

PR.Coeeoeeee POINT OF BASELINE REVERSE CURVE.

ToS e POINT OF CHANGE FROM TANGENT TO TRANSITION CURVE.(TANGENT TO SPIRAL)

S.Cooeee e POINT OF CHANGE FROM TRANSITION CURVE TO CIRCULAR CURVE. (SPIRAL TO CIRCULAR)

CoSt oo POINT OF CHANGE FROM CIRCULAR CURVE TO TRANSITION CURVE. (CIRCULAR TO SPIRAL)

ST e POINT OF CHANGE FROM TRANSITION CURVE TO TANGENT. (SPIRAL TO TANGENT)

RADIUS oo RADIUS OF BASELINE CIRCULAR CURVE.

DV oo APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR USING STANDARD RATE OF SUPER-
ELEVATION.

NC oo APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR WITH NO SUPERELEVATION.
FACTORS APPLY ONLY TO URBAN LOW SPEED CONDITIONS.

Lr o LENGTH OF TRANSITION CURVE MEASURED ALONG BASELINE. WHERE NO TRANSITION CURVE
IS APPLIED Lr IS LENGTH OF SUPERELEVATION RUNOFF SECTION.

W OR PW i, WIDTH OF STANDARD PAVEMENT.

ZT oo DISTANCE FROM TRANSITIONED BASELINE TO EDGES OF TRANSITIONED PAVEMENT

W e MAXIMUM TOTAL PAVEMENT WIDENING.

E e RATE OF SUPERELEVATION.

F e SAFE SIDE FRICTION FACTOR.

S e AMOUNT OF SUPERELEVATION TO BE APPLIED TO THE BASELINE GRADE TO OBTAIN THE
ELEVATIONS OF THE EDGES OF TRANSITIONED PAVEMENT.

C e DIFFERENCE IN ELEVATION BETWEEN BASELINE (CENTER) AND EDGE OF PAVEMENT FOR
STANDARD PAVEMENT CROWN.

Lt e STANDARD PAVEMENT CROWN TRANSITION OR TANGENT RUNOUT SECTION.

CP e CHORD POINT (1/10 INCREMENTS OF TRANSITION CURVE).

NPC. oo NORMAL PAVEMENT CROWN.

ALL DISTANCES (HORIZONTAL AND VERTICAL) ARE MEASURED IN FEET.

o0 w0 oot oo TRANSITION CURVES FOR RURAL AND URBAN R
SHEET 1 OF 1 | REVISION DATE HIGHWAYS AND STREET CONDITIONS




TC-5.1

RURAL CONDITION

RURAL CONDITIONS APPLY TO INTERSTATE, ARTERIAL, PRIMARY AND SECONDARY SYSTEMS OR TO ANY OTHER ROAD
WITH RURAL TYPE DESIGN AND OPERATING CONDITIONS.

THESE TABLES CONTAIN THE MINIMUM ALLOWABLE SUPERELEVATION, TRANSITION LENGTHS, AND WIDENING

CORRECTIONS FOR STANDARD RURAL PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED

MOST LIKELY TO BE USED IN RURAL HIGHWAY DESIGN.

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 803.02.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR RURAL CONDITIONS SEE SHEETS 803.32 THRU 803.44.

ON CURVES WITH NO PAVEMENT WIDENING. PAVEMENT WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE
SHOWN IN THE TABLES. SEE SHEET 803.06 FOR A GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

ON CURVES WITH PAVEMENT WIDENING, WIDENING WILL BE ACHEIVED BY EQUAL WIDENING OF BOTH EDGES OF PAVEMENT
OVER THE SUPERELEVATION RUNOFF LENGTH. SEE PAGE 803.05 FOR DETAILS.

WHEN USING COMPOUND OR REVERSE CURVES WITH RURAL CONDITIONS, SEE SHEETS 803.11, 803.12, 803.13, AND
803.14 FOR DETAILS OF TRANSITIONS.

FOR CURVE RADII NOT LISTED IN TABLES, REFER TO SHEET 803.20 TO CALCULATE SUPERELEVATION RUNOFF LENGTH
(Lr) AND PAVEMENT WIDENING (w).

Lr AND E SHALL BE SHOWN ON THE PLANS FOR ALL CURVES.

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 803.01.

e | EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE| _  WBOT
RURAL CONDITION REVISION DATE SHEET 1 OF 1




TC-5.11

URBAN CONDITION

URBAN CONDITIONS APPLY TO URBAN STREET SYSTEMS AND ANY OTHER ROAD WITH PRESENT OR FUTURE URBAN
STREET OPERATING CONDITIONS.

THESE TABLES CONTAIN THE MINIMUM SUPERELEVATION RATES AND TRANSITION LENGTHS FOR STANDARD URBAN
PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED MOST LIKELY TO BE USED
IN URBAN ROAD DESIGN.

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 803.02.

A TABLE FOR "LOW SPEED URBAN'" DESIGNS IS ON SHEET 803.23 WITH A RANGE OF STANDARD PAVEMENT WIDTHS
(W), TRANSITION LENGTHS (Lr), AND RADIOF CURVE WHEN SUPERELEVATED BY AN AMOUNT EQUAL TO THE NORMAL
CROWN AND THE APPROXIMATE MAXIMUM SAFE SPEEDS (DV) AFFORDED THEREBY. VALUES IN THIS TABLE CAN BE
USED ON STREETS WITH OPERATING SPEEDS LESS THAN OR EQUAL TO 45 MPH. ALSO SHOWN ARE THE APPROXIMATE
MAXIMUM SAFE SPEEDS (NC) WITH NO SUPERELEVATION. VALUES FOR (NC) CAN BE USED ON URBAN ARTERIAL,
COLLECTOR, AND LOCAL STREETS.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR URBAN CONDITIONS SEE SHEETS 803.24 THRU 803.31

THE USE OF SPIRAL TRANSITIONS FOR COMPOUND AND REVERSE CURVES ON URBAN ROADWAYS SHOULD BE AVOIDED.
HOWEVER, THE ENGINEER DOES HAVE LATITUDE IN THE USE OF SPIRAL TRANSITIONS IF THE GEOMETRICS ARE WARRANTED.
SHOULD SPIRAL TRANSITIONS BE UTILIZED, SEE PAGE 803.13 AND 803.14 FOR DETAILS. WHEN URBAN CONDITIONS APPLY
THERE WILL BE NO PAVEMENT WIDENING. THE LENGTH OF TRANSITION (Lr) DETERMINES THE LENGTH OF SUPERELEVATION
TRANSITION THROUGH WHICH THE OUTER EDGE OF PAVEMENT IS RAISED ABOVE THE BASELINE GRADE TO A MAXIMUM

OF E(g). SEE SHEET 803.07 FOR A GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

FOR CURVE RADI NOT LISTED IN TABLES REFER TO SHEET 803.20 TO CALCULATE TRANSITION LENGTHS (Lr).
Lr SHALL BE SHOWN ON THE PLANS FOR ALL CURVES.

E SHALL BE SHOWN ON THE PLANS FOR ALL CURVES WITH URBAN STREET CONDITIONS.

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 803.01.

W YPOT | EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE | rererence”
SHEET 1 OF 1 REVISION DATE URBAN CONDITION




CHORD POINTS (CP) = —L

TC-5.11

Lr
10 \‘//' e
Lr
Lr Lr Lr
Lr 10 10
T e i N
TANGENT 2 1 J
TRANSITION
W . SPIRAL
2
-
wn .
% 3
NOTE: © «
PAVEMENT WIDENING OF RURAL ROADWAYS S
WILL BE ACHIEVED BY EQUAL WIDENING o S Wt
OF BOTH EDGES OF PAVEMENT OVER THE o =3
SUPERELEVATION RUNOFF LENGTH (Lr). PLAN OF TRANSITION
NOTE:
ON THE INSIDE OF CURVE THE STANDARD L OUTSDE EOGE OF
PAVEMENT CROWN (C) SHALL BE HELD UNTIL
IT IS EXCEEDED BY THE TABULATED (S) VALUE, Pl 7 TRANSITIONED PAVEMENT
THEN THE (S) VALUES SHALL BE APPLIED. _
- }:/ — S
e C l 8 GRADE
— C
R e N r
f —_— S
EDGE OF PAVE. _
NORMAL CROWN Lt = VARIABL E——= —_— __L -
o= Lr X C Plvi - INSIDE EDGE OF
o s € = W/2)(NPC/100) o TRANSITIONED PAVEMENT
- S =(W/2)(E/100) ¥
Lt = Lr(2/E) g
i
NOTE: SHORT VERTICAL CURVES SHOULD BE INSERTED
PROFILE OF TRANSITION BY EYE AT POINTS (P) IF CONSIDERED NECESSARY.
u
6|2 W
>
) o <
8|2 ] 5|
w ) ; o
W= I 8|z
»(2 | alg
=< =
3le ! PLAN GRADE ELEVATION A W2
l ~ PAVEMENT sugrace | COMPUTED FOR LOCATION B. 3|X
FINISHED GRADE LINE S L RN X ' Z|- l
(B GRADE) f s

CROSS SECTION THRU TRANSITION

SPECIFICATION
REFERENCE

DETAIL FOR TRANSITIONED B RURAL CONDITION

WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

803.05




TC-5.1

B

Lt = Lr(2/E) %%

SECTION A-A
NORMAL CROWN

B
:%
SECTION B-B

NORMAL CROWN
REMOVED (FLAT)

g

——

SECTION C-C
FULL SUPERELEVATION

=
«
C = (W/2)INPC/100) = C = (W/2)INPC/100) @
o S = (W/2XE/100) o
[h's o
S @
e .~ /3 Lr 3 Lr
< 2/3 Lr V3 Lr o
/ T
| QUTSIDE EDGE OF PAVEMENT — | ——
OUTSIDE EDGE QOF PAVEMENT — — ] T // S
N — T - i
% GRADE - ? %GRADE —— l l
— i _— ! 1
— C // c
—_— — J_ — S
T . N S -— 1 L i
INSIDE EDGE OF PAVEMENT T _L
INSIDE EDGE OF PAVEMENT J\\__
I Lt Lr
. Lt Lr
NOTE : ON THE INSIDE OF CURVE THE STANDARD PAVEMENT
SUPERELEVATED BY AN AMOUNT EQUAL TO THE CROWN (C) SHALL BE HELD UNTIL IT IS EXCEEDED BY THE

STANDARD PAVEMENT CROWN

TABULATED RATE OF SUPERELEVATION (E).

SUPERELEVATED BY AN AMOUNT EXCEEDING THE
STANDARD PAVEMENT CROWN

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

803.06

REVISION DATE

SPECIFICATION

DETAIL FOR NON-TRANSITION B URBAN & RURAL REFERENCE

CONDITIONS W/0UT PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.11

48' - 0" ‘
(DESIGN SOFTWARE - 2 LANES, 12 FT. WIDE) !

24'- 0" 18- 0" 24' - Q" ——————— =

33 - 0" ! 33 - 0"
(DESIGN SOFTWARE - 3 LANES, 11FT. WIDE)

X THE ELEVATION DIFFERENTIAL BETWEEN NORMAL CROWN AND MAXIMUM SUPERELEVATION,
RELATIVE TO THE BASELINE PROFILE.

ADDITIONAL  INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF
HIGHWAYS AND STREETS (AASHTO) BOOK, CHAPTER Il - ELEMENTS OF DESIGN
(SUPERELEVATION RUNOFF).

ON STANDARD TC-5.1MULS, TC-5.1U , AND TC-5.11R (WITHOUT PAVEMENT WIDENING)
SUPERELEVATED CURVES, POSITION THE SUPERELEVATION RUNOFF SECTION (Lr)

TWO THIRDS (2/3) ON THE TANGENT AND ONE THIRD (1/3) INTO THE CURVE.
STATIONS AND ELEVATIONS FOR THESE TRANSITIONS WILL NEED TO BE COMPUTED
FOR TS, SC, CS, ST AND EVERY 25'INCREMENT (i.e., 1000, 10+25, 10+50, 10+75, etc...)

SPECIFICATION \vDOT

REFERENCE DETAILS OF SUPERELEVATION ABOUT BASELINE ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION 803.07




TC-5.1

POINT OF FINISHED GRADE

24" 12
I (DESIGN SOFTWARE - 2 LANES, 12 FT. WIDE)

THE PAVEMENT WIDTHS SHOWN IN THE STANDARD TC-5.11 TABLES ON SHEET 803.24
THROUGH 803.44 REPRESENT TWICE THE DISTANCE FROM THE CROWNLINE TO THE
EDGE OF PAVEMENT ON THE HIGH SIDE.

(DESIGN SOFTWARE - 4 LANES, 12 FT. WIDE)l

THE ELEVATION DIFFERENTIAL BETWEEN NORMAL CROWN AND MAXIMUM SUPERELEVATION, RELATIVE
TO THE BASELINE PROFILE.

ADDITIONAL  INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF
HIGHWAYS AND STREETS (AASHTO) BOOK, CHAPTER IIl- ELEMENTS OF DESIGN
(SUPERELEVATION RUNOFF).

PROJECTS IN WHICH LANES MAY BE ADDED IN THE FUTURE IN THE MEDIAN AREA SHOULD BE
DESIGNED WITH THE CONSTRUCTION BASELINE AND POINT OF FINISHED GRADE LOCATED IN THE
MIDDLE OF THE MEDIAN. SUPERELEVATION IS TO BE ROTATED FROM THIS BASELINE POINT.

THIS WILL PREVENT UNEVEN PAVEMENT PROBLEMS (WHEN ADDITIONAL LANES ARE ADDED IN THE
MEDIAN AREA) SUCH AS CROSSOVER GRADES AS WELL AS THE NEED FOR RETAINING WALLS,
MEDIAN BARRIERS AND SPECIAL DESIGN DRAINAGE STRUCTURES. ADDITIONAL RIGHT OF WAY OR
EASEMENTS, IN MOST SITUATIONS, WILL NOT BE REQUIRED.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

803.08

DETAILS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION
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C

TC-5.11

55

SPECIFICATION
REFERENCE

EXAMPLE FOR FOUR LANE ROADWAYS

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

803.09




TC-5.1 LANE LANE

4 6
? B
I
NORMN_' CROWN NORMA( !CROWN
| SECTION .
. £ |
I
' gUPER

SECTION
D

| |
OWN NOR|
NORMAL CR MaL CROWN

| SECTION |
C

MAXIMUN ! |

E::::::E§§§:::]
I

|
SECTION I

B
| |
| SECTION |
A
\WVDOT
ROAD AND BRIDGE STANDARDS CROSS SECTION - FOUR LANE ROADWAY
SHEET 10F 1 REVISION DATE
803.10 VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.11

LENGTH OF COMPOUND Spira

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE OF PAVEMENT _ _ - - — - - r

o s

FIRST CURVE  § { SECOND CURVE

§ GRADE é 1 & oraoe

I B . S

LOW SIDE EDGE |9 -t

OF PAVEMENT ;¥ S —‘____mL___

it o SlG Low SIDE EDGE

w OF PAVEMENT
(o]

PROFILE

NOTE:

1. FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2)
SHALL NOT EXCEED 1.5:1.

2. FOR COMPOUND CURVES ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE
SHARPER RADIUS (R2) SHALL NOT EXCEED 2:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

3. COMPUTE STRAIGHT LINE WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO
MAXIMUM OF SECOND CURVE.

4. REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

5. THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPOUND CURVE, SHOULD BE OF SUFFICIENT LENGTH TO ALLOW
ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON EACH CURVE.

SPECIFICATION \vDOT

REFERENCE METHOD OF APPLYING TC-5.11 ON COMPOUND CURVES ROAD AND BRIDGE STANDARDS

RURAL CONDITIONS WITH PAVEMENT WIDENING REVISION DATE | SHEET 1 OF 1

VIRGINIA DEPARTMENT OF TRANSPORTATION 803.11




TC-5.1

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE

OF PAVEMENT

T _ -
! ——— J— T
FIRST CURVE — — S
* —— _— } SECOND CURVE
B CRADE ¢ S — —_— $ B GRADE
i ——— o i
LOW SIDE EDGE s LOW SIDE EDGE
OF PAVEMENT & «| OF PAVEMENT
ol ol
PROFILE o|°
NOTE:

1.

COMPUTE STRAIGHT LINE WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE
TO MAXIMUM OF SECOND CURVE.

2. REFER TO CHAPTER 3 OF THE AASHTO'S

FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

3. REVERSE CURVES SHOULD HAVE A CURVE LENGTH THAT ALLOWS ADEQUATE DEVELOPMENT OF

THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

803.12

METHOD OF APPLYING TC-5.11 ON REVERSE CURVES
RURAL CONDITION WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




TC-5.11

LENGTH OF TRANSITION
OMPUTED Lr FROM FIRST CURVE Tq SECOND

HIGH SIDE EDGE
OF PAVEMENT _

HIGH SIDE EDGE - __ OF PAVEME
OF PAVEMENT o o - ——— — — T
=z AN N
s S
FIRST CURVE  § | SECOND CURVE
B GRADE é I 8 oraoe
I 1 s
LOW SIDE EDGE [© s
OF PAVEMENT ;|9 3 “——,—V}r———
Slg Q JlG LoW SIDE EDGE
o OF PAVEMENT
o
PROFILE
NOTE:

1. FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2)
SHALL NOT EXCEED 1.5:1.

2. FOR COMPOUND CURVES ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE
SHARPER RADIUS (R2) SHALL NOT EXCEED 2:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

3. COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO MAXIMUM OF SECOND CURVE.
LENGTH OF COMPQUND SPIRAL COMPUTED PER PAGE 803.20.

4. REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

5. THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPQUND CURVE, SHOULD BE OF SUFFICIENT LENGTH TO ALLOW
ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON EACH CURVE.

SPECIFICATION \vDOT

REFERENCE METHOD OF APPLYING TC-5.1 ON COMPOUND CURVES ROAD AND BRIDGE STANDARDS

URBAN & RURAL CONDITIONS W/0UT PAVEMENT WIDENING [ Revson oare | sreer 1 or

VIRGINIA DEPARTMENT OF TRANSPORTATION 803.13




TC-5.1

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE

) _ OF PAVEMENT
—
S —_— . — ¥
FIRST CURVE — — S
* — —_— ] SECOND CURVE
B CRADE S — T B GRADE
i — T i
LOW SIDE EDGE S LOW SIDE EDGE
OF PAVEMENT sl o | OF PAVEMENT
Ole o .
o A 8
PROFILE %)
NOTES:

COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE

TO MAXIMUM OF SECOND CURVE. LENGTH OF SUPERELEVATION RUNOFF (Lr)
COMPUTED PER PAGE 803.20.

REFER TO CHAPTER 3 OF THE AASHTO'S A POLICY ON THE GEOMETRIC DESIGN OF HIGHWAYS AND STREETS
FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION

THE USE OF SPIRAL TRANSITIONS FOR COMPOUND AND REVERSE CURVES ON URBAN ROADWAYS SHOULD
BE AVOIDED. HOWEVER, THE ENGINEER DOES HAVE LATITUDE IN THE USE OF SPIRAL TRANSITIONS IF THE
GEOMETRICS ARE WARRANTED.

. REVERSE CURVES SHOULD HAVE A CURVE LENGTH THAT ALLOWS ADEQUATE DEVELOPMENT OF

THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE.

\WvDOT
ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

803.14

URBAN & RURAL CONDITIONS W/OUT PAVEMENT WIDENING

SPECIFICATION
REFERENCE

METHOD OF APPLYING TC-3.11 ON REVERSE CURVES

VIRGINIA DEPARTMENT OF TRANSPORTATION




TRANSITION TABLE

TC-5.11

LENGTH OF START/END DISTANCE IN FEET FROM o
OF START/END OF SUPERELEVATION RUNOFF SECTION (Lr) MAL
TANGENT RUNOUT | SUPERELEVATION CROWN
wo RUNOFF
(Lr) ] 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 96 128 160
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 _— 60
40 0 20 _ _— _ 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).
SPECIFICATION \vDOT
REFERENCE

CROWN TRANSITION / TANGENT RUNOUT (Lt) TABLE

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

SHEET 1 OF 1

803.15




TC-5.1

URBAN CONDITIONS
RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT
(Lr POSITIONED 2/3 *ON TANGENT, 1/3 *ON CURVE)

ROAD AND BRIDGE STANDARDS

LENGTH OF END/

SUPERELEVATION | _BEGIN DISTANCE IN FEET FROM PL. DISTANCE IN FEET FROM JuL
RUNOFF TRAUNNGOEJ“TT P.C. OR P.T. ON TANGENT P.T. P.C. OR P.T. ON CURVE ELE\(/QT'ON
(L (Lo 1 2 3 4 5 6 7 8 9
480 320 272 224 176 128 80 32 STAKE 16 64 112 160
460 307 261 215 169 123 77 31 STAKE 15 61 107 153
440 293 249 205 161 17 73 29 STAKE 15 59 103 147
420 280 238 196 154 12 70 28 STAKE 14 56 98 140
400 267 227 187 147 107 67 27 STAKE 13 53 93 133
380 253 215 177 139 101 63 25 STAKE 13 51 89 127
360 240 204 168 132 96 80 24 STAKE 12 48 84 120
340 227 193 159 125 91 57 23 STAKE 1 45 79 13
320 213 181 149 17 85 53 21 STAKE 1 43 75 107
300 200 170 140 110 80 50 20 STAKE 10 40 70 100
280 187 159 131 103 75 47 19 STAKE 9 37 65 93
260 173 147 X | 121 95 X | &9 43 X 17 STAKE X 9 35 X 61 87
240 160 136 X | 12 88 X | 64 40 X 16 STAKE X 8 32 X 56 80
220 147 125 X | 103 81 X | 59 37 X 15 STAKE X 7 29 X 51 73
200 133 13 X | 93 73 X | 53 33 X | 13 STAKE X 7 27 X 47 67
180 120 102 X | 84 66 X | 48 30X | 12 STAKE X 6 24 X 42 60
160 107 a9 X | 75 59 X | 43 27 X | m STAKE X 5 21 X 37 53

NOTE :

TABLE GIVING POSITIONS ON CURVES 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).

X DENOTES ADDITIONAL STAKING POSITIONS FOR USE WITH CONCRETE PAVEMENT ONLY.
\vbaT TABLE | SREFEREnCe”

SHEET

1 0F 1 REVISION DATE
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RURAL CONDITIONS WITH PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT

TC-5.11

DISTANCE IN FEET FROM T.S.OR S.T. S.C.
LENGTH OF T.S. OR
SUPERELEVATION OR ALONG SPIRAL TRANSITION Cs.
RUNOFF (L) S.T.
1 2 3 4 5 6 7 8 9
480 0 48 96 144 192 240 288 336 384 432 480
460 0 46 92 138 184 230 276 322 368 414 460
440 0 44 88 132 176 220 264 308 352 396 440
420 0 42 84 126 168 210 252 294 336 378 420
400 0 40 80 120 160 200 240 280 320 360 400
380 0 38 76 14 152 190 228 266 304 342 380
360 0 36 72 108 144 180 216 252 288 324 360
340 0 34 68 102 136 170 204 238 272 306 340
320 0 32 64 96 128 160 192 224 256 288 320
300 0 30 60 90 120 150 180 210 240 270 300
280 0 28 56 84 12 140 168 196 224 252 280
260 0 26 X 52 78 X 104 130 X 156 182 X 208 234 X | 260
240 0 24 X 48 72 X 96 120 X 144 168 X 192 216 X | 240
220 0 22 X 44 66 X 88 o X 132 154 X 176 198 X | 220
200 0 20 X 40 60 X 80 100 X 120 140 X 160 180 X | 200
180 0 18 X 36 54 X 72 90 X 108 126 X 144 162 X | 180
160 0 16 X 32 48 X 64 80 X 96 12 X 128 144 X | 160
NOTE :
TABLE GIVING POSITIONS ON TRANSITION CURVES 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).
% DENOTES ADDITIONAL STAKING POSITIONS FOR USE WITH CONCRETE PAVEMENT ONLY.
SPECIFICATION \vDOT

REFERENCE

VIRGINIA DEPARTMENT OF TRANSPORTATION
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TC-5.1
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GENERAL DESIGN CONSIDERATIONS

. WHERE PAVEMENT WIDENING IS REQUIRED, THE APPROPRIATE WIDENING IS ADDED
TO THE LANE WIDTH WHEN CALCULATING THE SUPERELEVATION RUNOFF LENGTH (Lr).

. THE COMPUTED SUPERELEVATION RUNOFF LENGTH (Lr) IS ROUNDED UP TQO THE MAXIMUM RADIUS FOR USE OF
NEAREST FOOT. A SPIRAL CURVE TRANSITION

. WHEN THE SUPERELEVATION RUNOFF LENGTH (Lr)IS CALCULATED, IT MUST BE DESION
COMPARED WITH THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON MAXIMUM
THE RELATIVE GRADIENT TABLE. SPEED | RADIUS

. TANGENT RUNOUT (Lt) IS ALWAYS ACHIEVED OUTSIDE OF THE SUPERELEVATION ()
RUNOFF SECTION (Lr). 703

. NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS. 317
456
. PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (w) IS 620

EQUAL TO OR GREATER THAN 2 FEET. SEE PAGE 803.05 FOR DETAI. 810

. WHEN CALCULATING WIDENING (w) FOR MULTI-LANE RURAL ROADWAYS, WIDENING 1025

IS FIRST CALCULATED USING THE SINGLE LANE WIDTH FOR "W". 1265
1531
1822
. CURVES WITH SPIRAL CURVE TRANSITIONS MUST HAVE A MINIMUM SUPERELEVATION 2138

RUNOFF LENGTH (Lr) EQUAL TO 2 SECONDS OF TRAVEL TIME AT THE ROADWAY'S 2479
DESIGN SPEED AS NOTED IN THE RELATIVE GRADIENT TABLE. 2846

3238

. CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1FQOT.

. THE MINIMUM LENGTH OF CURVE SHOULD EQUAL THE LENGTH OF
SUPERELEVATION TRANSITION OR Lr. THIS IS TO ALLOW SUFFICIENT
DEVELOPMENT OF THE FULL SUPERELEVATED SECTION OF PAVEMENT
WHICH SHOULD BE A MINIMUM LENGTH OF J THE TRANSITION Lr.

. REVERSE CURVES SHOULD BE SEPARATED BY A TANGENT OF SUFFICENT LENGTH
TO ALLOW THE FULL Lr AND Lt FOR EACH CURVE. IF THIS IS NOT POSSIBLE A MAXIMUM LENGTH OF SPIRAL
MINIMUM LENGTH OF TANGENT SHOULD ALLOW FOR THE FULL Lr FOR EACH CURVE.

. REVERSE CURVES THAT MEET AT A PRC SHOULD HAVE A CURVE LENGTH THAT ALLOWS _\/7
ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATED SECTION OF PAVEMENT FOR EACH CURVE. Lsmox= 24 (Pmox) R

. THE SEPARATE CURVES THAT ARE COMBINED TO CREATE THE COMPQUND CURVE, SHOULD BE L -
OF SUFFICIENT LENGTH TO ALLOW ADEQUATE DEVELOPMENT OF THE FULL SUPERELEVATION ON s,max = MAXIMUM LENGTH OF SPIRAL, ft

ACH RVE.
EACH CURVE = MAXIMUM LATERAL OFFSET

P
mox BETWEEN THE TANGENT AND
CIRCULAR CURVE (3.3 ft)

R =RADIUS OF CIRCULAR CURVE, ft

SPECIFICATION \vDOT

REFERENCE METHODOLOGIES FOR CALCULATING TC'5.11 VALUES ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1
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TC-5.11

RELATIVE GRADIENTS

MIN. TRANSITION MAXIMUM
LENGTH IN FEET RELATIVE
DESIGN ’QAEALXMH/NE' RURAL COI\éDIEI'\(l)_II_\IS GR/(ADII;INT
SPEED WITH PAVEM rg
ADJUSTMENT FACTORS v GRADIENT WIDENING AND REVERSE
MQH 12F[9/;NE CURVES FOR ALL CONDITIONS RAMPS AND LOOPS
NuggER ADJUSTMENT (2 SECOND RULE) 16' LANE 18' LANE 24' LANE
LANES FACTOR 20 0.74 59 0.84 0.89 0.99
ROTATED (by) 25 0.70 74 0.80 0.84 0.93
n 30 0.66 88 0.75 0.80 0.88
1 1.00 35 0.62 103 0.71 0.75 0.83
1.5 0.8333 40 0.58 17 0.66 0.70 0.77
2 0.75 45 0.54 132 0.61 0.65 0.72
2.5 0.70 50 0.50 147 0.57 0.60 0.67
3 0.6667 55 0.47 161 0.54 0.57 0.63
3.5 0.6425 60 0.45 176 0.51 0.54 0.60
65 0.43 191 0.49 0.52 0.57
70 0.40 205 0.45 0.48 0.53
75 0.38 220 0.43 0.46 0.51
80 0.35 235 0.39 0.42 0.47
DEFINITIONS
A - FRONT OVERHANG OF DESIGN VEHICLE FROM Lt - LENGTH OF TANGENT RUNOUT SECTION u - TRACK WIDTH OF DESIGN VEHICLE FROM
APPROPRIATE TABLE. APPROPRIATE TABLE.
M - MULTIPLE LANE FACTOR.
bw - ADJUSTMENT FACTOR FROM TABLE. Vp - DESIGN VELOCITY.

C - LATERAL CLEARANCE OF DESIGN VEHICLE FROM

N - NUMBER OF LANES.

APPROPRIATE TABLE. ny- NUMBER OF LANES ROTATED (FROM TABLES). w - CALCULATED WIDENING.
E - SUPERELEVATION RATE FROM APPROPRIATE Pw - PAVEMENT WIDTH. W - PAVEMENT WIDTH
e, - NORMAL CROSS SLOPE RATE, PERCENT R - RADIUS OF CURVE. W - CALCULATED TOTAL CURVE WIDTH.
rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE. W, - WIDTH OF LANE.
exc- DESIGN SUPERELEVATION RATE, PERCENT
U - CALCULATED TRACK WIDTH OF DESIGN VEMICLE. 7 - CALCULATED EXTRA WIDTH ALLOWANCE.

VEHICLE.

- CALCULATED WIDTH OF OVERHANG FOR DESIGN

L - WHEELBASE OF DESIGN VEHICLE FROM

APPROPRIATE TABLE.

Lr - LENGTH OF SUPERELEVATION

RUNOFF SECTION.

FORMULAS USED TO CALCULATE SUPERELEVATION RUNOFF (Lr) AND CROWN RUNOUT (Lt)

NO WIDENING REQUIRED
Lr=by (W, n E/rg)
Lr=M(WE/rg)  (ALT. MULTI-LANE

WIDENING REQUIRED
Lr=bylE n, (W. +w/N)/rg]
) Lr=mlE(W +w/N)/rg] (ALT. MULTI-LANE) Ly =< enc > .

e
FOR SOLVED PROBLEMS USING THIS METHODOLOGY FOR Lr, SEE THE EXAMPLES ON PAGE 803.22 d

NOTE: AN ALTERNATE METHOD FOR MULTI-LANE UNDIVIDED PAVEMENTS (48". THE Lr IS
1.5 TIMES (M=1.5) THE CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS; AND
FOR SIX LANE UNDIVIDED PAVEMENTS (72", THE Lr IS TWO TIMES (M=2) THE

CORRESPONDING LENGTH FO

R TWO LANE HIGHWAYS.

\WvDOT
ROAD AND BRIDGE STANDARDS
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DESIGN VEHICLE DIMENSIONS

DESIGN A L
VEHICLE u FRONT
TYPE | WIDTH | OVERHANG|[ WB *1 | wB *2
P 7 3 1 0
SU-30 8 4 20 0
SU-40 8 4 25 0
S-BUS-36 8 2.5 21.3 0
WB-40 8 3 12.5 27.5
WB-62 | 85 4 19.5 43

NOTE: THE "L" VALUE USED IN CALCULATING "U"™ WILL
BE THE GREATER OF THE VALUES LISTED UNDER
WB*1 OR WB*2 IN THE TABLE. THE "L" VALUE
USED IN CALCULATING Fp WILL ALWAYS BE THE

LATERAL CLEARANCE

LANE WIDTH CLEARANCE (C)
9 ft 1.5 ft
10 ft 2 ft
1 ft 2.5 ft
12 ft 3 ft
16 ft 5 ft

FOR OTHER DESIGN VEHICLE DIMENSIONS

VALUE FROM THE WB=*1 COLUMN UNDER "L".

REFER TO THE AASHTO GREEN BOOK.

TC-5.11

FORMULAS USED TO CALCULATE WIDENING (w)

U=u+R-~/R%-_2

F= ~/R%+ AL+ A-R

Z= (Vy /R )
We = NWU+CO+F+Z

w =Wc‘2Wn

DESIGN VEHICLE SU-40
24 FT PAVEMENT WIDTH

Vy =20 MPH R = 200 FT
W, = 12 FT rg = 0.74

E = 6.1(6.1% PER 803.32)

U= u+R—-~/ RZ -1

U - 8.0 + 200 — ~/ (200° = (25) 2

U = 9.56865

Fa—~/RZ+ A (2L + AR

Fa =~/ (20002 + 4[ 2(25) +41 —200
Fa= .53927

Z = (pA[R

Z = (20 /~[200)

Z = 1.41

We= NW+CO+Fa+ Z

(o]

We = 2(9.56865 + 3)+0.53927 + 1.41
We = 27.08657

DESIGN VEHICLE SU-40
20 FT PAVEMENT WIDTH

Vp =35 MPH R = 500 FT
W, = 10 FT rg = 0.62
E = 3.1(3.1Z PER 803.38)

U= u+ R -~/ RZ — 2

U=-80 +500 -~ (5002- (25)2

U = 8.62539

Fa=~/RZ+ A QL +A-R

Fa =~/ (500) 2+ 4 2(25) + 41 — 500
Fa = .21595

Z = (AR

Z = (35 /+/500 )

Z =157

We= NW+Cl+Fa+ Z
We - 2(8.62539 + 2)+0.21595 + 157
We = 23.0367

DESIGN VEHICLE WB-62
20 FT PAVEMENT WIDTH

Vp =50 MPH R = 1000 FT
W, = 10 FT rg = 0.50

E = 7.6 (7.67 PER 803.38)

U= u+R -~/ RZ -2

U - 85 + 1000 - ~/(1000)° - (43)?

U = 9.42492

Fao~/RZ+ AL +A-R

Fa =~/ (10002 + 4L 2(19.5) + 41 —1000

Fa = .085996
= WpA[R
Z = (50 /-/1000)
7= 158
W.= N WU+ C +Fa + Z

O

We = 2(9.42492 + 2) + 0.085996 + 1.58
We = 245158

W= W — 2W, = 27.08657— 212) = 3.0865 or 3.1 | w = Wg — 2W, = 23.0367 - 210) = 3.0367 or 3.0 We — 2W, = 24.5158 — 2(10) = 4.5158 or 4.5
SPECIFICATION
REFERENCE \vDOT
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TC-5.1

RURAL EXAMPLE

20 FT PAVEMENT WIDTH

(DESIGN SOFTWARE - 1LANE AT 10 FT)

RURAL EXAMPLE

72 FT PAVEMENT WIDTH
(DESIGN SOFTWARE - 3 LANES AT 12 FT)

URBAN EXAMPLES

24 FT PAVEMENT WIDTH
(DESIGN SOFTWARE - 1LANE AT 12 FT)

Vp =50 MPH R = 1000 FT Vp = 40 MPH R = 500 FT
W, = 10 FT rq = 0.50 Wo= 12 FT rg = 0.58
E =76 (7.67 PER 803.38) E = 8.0 (87 PER PAGE 803.36) Vg = 40 MPH R = 600 FT
W, = 12 FT rg = 0.58
E = 4.0 (47 PER PAGE 803.28)
U= u+ R—~/ R? - 12 U=u+R —~/R2 - |?
U = 85 + 1000 - \(1000) - (43" U=85+500 -~(500 - (43)°
U = 9.42492 U = 10.35243 Lr = (W, n, E/rg) bu
Lr =[12(13(4)/0.581 1.00
Lr = (48/.058)
Lr =82.7586
Fa=~/RZ+ AL +A-R Faz ~JRZ+ AL+ A -R
Fa =~/ (100002 + 4 2(19.5) + 41 —1000 Fa= \/ (50002 + 4[ 2(19.5) + 41 — 500
Fa = .085996 Fa_ 1719
= (VAR = Wp/~/R) 66 FT PAVEMENT WIDTH
Z = (50 /~/1000) = (40 /<[500 ) (DESIGN SOFTWARE - 3 LANES AT T1FT)
Z =158 Z = 1.7885
We= 2 W+ C+Fa+ Z
W¢ = 2(10.35243 + 3) + 0.1719 + 1.7885 Vp =40 MPH R =600 FT
We= NW+O+Fa+ Z We = 28.6652 Wo= NFT rg = 0.58
We = 2(9.42492 + 2) + 0.085996 - 1.58 : E =4.0 (47 PER PAGE 803.28)
We = 245158 w= W, — 2W,= 286652 — 2(12) = 4.6652
Lr = by (W,n,E/rqg)
FOR 72' PAVEMENT WIDTH Lr =0.6667 [11(3)(4)/ 0.58]
w = 3(4.6652) - 13.9956 Lr =0.6667 (132/0.58)
w= W, — 2W,= 245158 — 2(10) = 4.5158 or 4.5 Lr =151.7317
(w>2 THEREFORE WIDENING IS REQUIRED) oR
Lr =[E ny(W,+w/3)/ rglb,
Lr =[8 (3) (12 +13.9956/3)/ 0.58]1 0.6667 Lr =M (E W ./rg
(w>2 THEREFORE WIDENING IS REQUIRED) Lr =(399.9648/0.58) 0.6667 Lr =2 [4(1D/ 0.58]
Lr = [E n, (Wn + w/2)/ rg 1bw Lr =459.7526 Lr =2 (44/0.58)
Lr = [7.6(1(10 + 4.5/2) / 0.501 1 OR Lr =151.7241
Lr =7.6 (12.25)/0.50 Lr = MIE(W.+ w/N)/rg]
Lr =186.20 Lr =2 [8(12 +13.9956/3) / 0.581]
Lr =2 (133.3216/0.58)
Lr =459.7296
\vDOT SPECIFICATION
SHEET 1 OF 1 | REVISION DATE
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MINIMUM RADIIAND SUPERELEVATION RUNOFF SECTION LENGTHS (Lr) FOR

LENGTH OF SUPERELEVATION RUNOFF (Lr) IN FEET
RADIUS E ¢ DV PAVEMENT WIDTH (W)
(FEET) | 0 (MPH) [ 54 36 48 50" 56’ 720 |w > 72
(1e12") [(1.5e121f (2@12 [ (3@100 | (3011 [ (30129
> 795 2.0 | 0150 | 45 45 56 67 75 82 90 *
593 2.0 0.160 40 42 52 63 70 77 84 x
408 2.0 0.180 35 39 49 59 65 72 78 x
273 2.0 0.200 30 37 46 55 61 67 74 x
167 2.0 0.230 25 35 43 52 58 64 69 x
92 2.0 0.270 20 33 41 49 55 60 66 x

* FOR PAVEMENT WIDTHS GREATER THAN 72 FEET USE Lr VALUES DEVELOPED BY

THE DESIGN SOFTWARE.

MINIMUM RADII FOR DESIGNS
UTILIZING -27 SUPERELEVATION NORMAL PAVEMENT CROWN

RADIUS ¢ NC
(FEET) (MPH)
> 1039 150 45
762 .160 40
510 .180 35
333 .200 30
198 .230 25
107 .270 20

TC-5.11

+27 SUPERELEVATION

SPECIFICATION
REFERENCE

SUMMARY OF STD. TC-5.11 ULS
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TC-5.1

DESIGN FACTORS FOR A DESIGN SPEED OF 20 MPH
(URBAN) USING E= 47 MAX.
PAVEMENT WIDTH
RADIUS £ 24 F1 | 36 FT | 48 FT | 60 FT | 6 FT | 72 fT
(FEET) (7 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1@ 12 15 @ 12 2 e 12 3 e 10 3 e 1r 3@ 12

Lt | e | ot Lr Lt Lr Lt Lr Lt et | oo
1410 NC 0 0 0 0 0 o] 0 o] 0 0 0 0
960 2 33 33 41 41 49 49 55 55 60 60 65 65 NOTE:
868 2.1 33 35 41 43 49 52 55 57 60 63 65 69 Lt AND Lr VALUES IN FEET.
756 22 | 33 | 36 | 41 | 45 | 49 | 54 | 55 | 60 | 60 | 66 | 65 | 72 FOR PAVEMENT WIDTHS GREATER THAN
684 23 | 33 | 38 | 41 | 47 | 49 | 56 | 55 | 63 | 60 | 69 | 65 | 75 ZaEFgE;G%S%C')-;T\\jVAALRUEE_S DEVELOPED BY
565 2.4 | 33 | 39 | 41 | 49 | 49 | 59 | 55 | 65 | 60 | 72 | 65 | 78 LISTED RADIUS IS THE MINIMUM ALLOWABLE
504 25 | 33 | 41 | a1 51 | 49 | 61 | 55 | 68 [ 60 | 75 | 65 | 82 iﬁglul_sr l\f/(zfuggg CORRESPONDING E, Lt,
408 26 | 33 | 43| 41 | 53 | 49 | 64 | 55 71 [ eo | 78 | 65 | 85
376 27 | 33 | 44 | 41 | 55 | 490 | 66 | 55 | 73 | 60 | 81 | 65 | 88
348 28 | 33 | 46 | 41 | 57 | 490 | 69 | 55 | 76 | 60 | 84 | 85 | ot
300 29 | 33 | 48 [ 41 | 59 | 49 [ 71 [ 55 | 79 [ 60 | 87 | 65 | 95
264 3 33 | 49 | a1 61 49 | 73 | 55 | 82 [ 60 | 90 | 65 | 98
254 3.1 33 51 41 63 49 76 55 84 60 93 65 101
229 32 | 33 | 52| 41 | 65 | 40 [ 78 | 55 | 87 | 60 | 96 | 65 | 104
197 33 | 33 | 54 | 41 | 67 | 49 | 8 | 55 | 90 | 60 | 99 | 65 | 108
188 34 | 33 | 56 | 41 | 69 | 40 | 83 | 55 | 92 | 60 | 102 | 85 [ m
167 35 | 33 | 57 | 41 71 | 49 | 86 | 55 | 95 | 60 | 105 | 65 | 114
156 36 | 33 [ 59 | 41 [ 73 | 40 | 88 | 55 | 98 [ 60 | 108 | 85 | 117
147 37 | 33 | 60 | 41 | 75 | 49 [ 90 | 55 | 100 | 60 [ 10 | 65 | 120
124 38 | 33 | 62 | 41 | 77 | 49 | 93 | 55 | 103 | 60 [ 13 | 65 | 124
116 39 [ 33 [ 64 | 41 [ 79 | 40 | 95 | 55 | 106 [ 60 | 116 | 65 | 127
87 4 33 | 65 | 41 81 | 40 | o8 | 55 | 109 | 60 | 1190 | 65 | 130

WvDaT TRANSITION CURVES - URBAN SREFERNCE

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1
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DESIGN FACTORS FOR A DESIGN SPEED OF 25 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS E 24 FT | 36 FT | 48 FT 60 FT 66 FT | 72 FT
(FEET 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1@ 12 15 @ 12 2 @ 12 3 e 10 301 3 e 12

Lt | o | ot Lr Lt Lr Lt Lr Lt e | Lt | oLr
2050 | NC 0 0 0 0 0 0 0 0 0 0 0 0
1350 2 35 | 35 | 43 | 43 | 52 | 52 | 58 | 58 | 63 | 63 | 69 | 69
1234 2.1 35 | 36 | 43 | 45 | 52 | 54 | 58 | 60 | &3 | &6 | 69 | 72
9 22 | 35 | 38 | 43 | 48 | 52 | 57 | 58 | 63 | 63 | 70 | 69 | 76
994 23 | 35 | 40 | 43 | 50 | 52 | 60 | 58 | 66 | 63 | 73 | 89 | 79
858 24 | 35 | 42 | 43 | 52 | 52 | 62 | 58 | 69 | 63 | 76 | 69 | 83
750 25 | 35 | 43 | 43 | 54 | 52 | 65 | s8 72 | 63 | 79 | 69 | 86
664 26 | 35 [ 45 | 43 [ 58 | 52 | 67 | s8 75 | 63 | 82 | 69 | 90
593 27 | 35 | 47 | 43 | 58 | 52 | 70 | 58 78 | 63 | 85 | 69 | 93
534 28 | 35 | 48 | 43 | 60 | 52 | 72 | 58 | 80 | 63 | 88 | 69 | 96
483 20 | 35 | 50 [ 43 [ 63 | 52 | 75 | 58 | 83 | 63 | 92 | 89 | 100
440 3 35 | 52 | 43 | 65 | 52 | 78 | 58 | 86 | 63 | 95 | 69 | 103
402 3.1 35 | 54 | 43 | 67 | 52 | 80 | 58 | 89 | 63 | 98 | 69 | 107
369 32 | 35 [ 55 [ 43 [ 69 | 52 | 83 | 58 | 92 | 63 | 101 | 69 | 10O
339 33 | 35 | 57 | 43 71 | 52 | 85 | 58 | 95 | 63 | 104 | 69 | 114
31 34 | 35 | 59 | 43 | 73 | 52 | 88 | 58 | 98 | €3 | 107 | 69 | 17
286 35 | 35 | 60 | 43 | 75 | 52 | 90 | 58 | 100 | €3 | 10 | 69 | 120
263 36 | 35 | 62 | 43 | 78 | 52 | 93 | 58 | 103 | 63 | 14 | 69 | 124
241 37 | 35 | 64 | 43 | 80 | 52 | 96 | 58 | 106 | 63 | 17 | 69 | 127
218 38 | 35 | 66 | 43 | 82 | 52 | 98 | 58 | 109 | 63 | 120 | 69 | 131
195 39 | 35 | 67 | 43 [ 84 | 52 | 101 | 58 | 12 | 63 | 123 | 69 | 134
155 4 35 | 69 | 43 | 86 | 52 | 103 | s8 | 15 | 63 | 126 | 69 | 138

TC-5.11

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOFTWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

SPECIFICATION
REFERENCE

TRANSITION CURVES
25 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

- URBAN
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TC-5.1

DESIGN FACTORS FOR A DESIGN SPEED OF 30 MPH
(URBAN) USING E= 47 MAX.
PAVEMENT WIDTH
RADIUS £ 24 FT | 36 FT 48 FT 60 FT 66 FT | 72 FT
(FEET) 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 12 15 @ 12 2 e 12 3 e 10 3e 1 3 e 12

e e Jee e e | | e | oLt | oue | e | e
2830 | NC 0 o | o 0 0 0 0 0 0 0 0 0
1885 | 2.0 37 | 37| 46 | 46 | 55 | 55 | 61 | &1 67 | 67 | 73 | 73 NOTE:
1734 | 24 37 | 39| 46 | 48 | 55 | 58 | 61 | 64 | 687 | 70 | 73 | 77 Lt AND Lr VALUES IN FEET.
1588 | 22 | 37 | 40 | 46 | 50 | S5 | 60 | 61 | 67 | 67 | 74 | 73 | 80 FOR PAVEMENT WIDTHS GREATER THAN
1442 2.3 37 | a2 | 46 | 53 | 55 | 83 | 61 70 | 67 | 77 | 73 | 84 zaEFgE\I}IG{f%é—gT\V’V’}RUEE_S DEVELOPED BY
1282 24 57 | 44 | 46 | 55 | 55 | 66 | 61 | 73 | 67 | 8O | 73 | 88 LISTED RADIUS IS THE MINIMUM ALLOWABLE
134 2.5 37| 46| 46 | 57 | 55 [ 69 | 61 | 76 | 67 | 84 | 73 | o1 RADIUS FOR THE CORRESPONDING E, Lt,
1013 2.6 37 | 48 | 46 | 60 | 55 | 71 gt | 79 | 67 | 87 | 73 | o5
913 2.7 37 | 50 | 46 | 62 | 55 | 74 | 61 | 82 | 67 | 90 | 73 | 99
827 2.8 37| 51 | 46 | 6a | 55 [ 77 | 61 | 85 | 87 | 94 | 73 | 102
754 2.9 37 | 53| 46 | 66 | 55 [ 80 | 61 | 88 | 67 | 97 | 73 | 106
689 3.0 37| s5 | 46 | 69 | 55 | 82 | 61 | o1 67 | 100 73 | 1o
633 3. 37 | 57| 46 | 71 | 55 | 85 | 61 | 94 | 67 | 04| 73 | 13
582 3.2 37 59 46 73 55 88 61 97 67 107 | 73 17
536 3.3 37 60 46 75 55 920 61 100 67 10 73 120
495 3.4 37 | 62 | 46 | 78 | 55 | 93 | 61 | 10a | 67 | M4 | 73 | 124
456 3.5 37 64 46 80 55 96 61 107 67 17 73 128
420 3.6 37 | 66 | 46 | 82 | 55 | 99 | 61 | mo | 67 | 120 | 73 | 131
385 3.7 37 | 68 | 46 | 85 | 55 | 101 | e1 | n3z | 67 | 124 | 73 | 135
351 3.8 37| 70| 46 | 87 | 55 | w0a | 61 | 16 | 87 | 127 | 73 | 139
314 3.9 37 | 71| 46 | 8o | 55 | 07| 61 | mo | 67 | 130 | 73 | 142
251 4.0 37 | 73| 46 | 91 | 55 | 10 | 61 | 122 | 67 | 134 | 73 | 146
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DESIGN FACTORS FOR A DESIGN SPEED OF 35 MPH
(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS £ 24 FT | 36 FT 48 FT | 60 FT | 66 FT | 72 FT
(FEET) %) DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

10 12' 1.5 e 12 2 @ 12 3 e 10 3e 1 3 e 12

Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr CR | Lr
3730 NC 0 0 0 0 0 0 0 0 0 0 0 0
2511 2.0 39 | 39 | 49 49 59 59 | 65 65 71 71 78 | 78
2320 2.1 39 41 | 49 51 59 61 65 68 71 75 | 78 | 82
2138 2.2 39 | 43 | 49 54 59 | 64 | 65 71 71 70 | 78 | 86
1961 2.3 39 | 45 | 49 56 59 | 67 65 75 71 g2 | 78 | 90
1781 2.4 39 | 47 | 49 59 59 70 | 65 78 71 8 | 78 | g3
1593 2.5 39 | 49 | 49 61 59 73 | 65 81 71 89 | 78 97
1434 2.6 39 51 | 49 63 59 76 | 65 84 71 93 | 78 | 101
1299 2.7 39 | 53 | 49 66 59 79 | 65 88 71 96 | 78 | 105
1184 2.8 39 | 55 | 49 68 59 | 82 | 65 91 71 | 100 | 78 | 100
1084 2.9 39 | 57 | 49 71 50 | 85 | 65 94 71 [ 103 | 78 | 13
995 3.0 39 | 59 | 49 73 59 | 88 | 65 97 71 [ 107 | 78 | 17
916 3.1 39 | s0 | 49 75 59 90 | 65 100 | 7 1m0 | 78 | 120
846 3.2 39 | 62 | 49 78 59 93 | 65 104 | 71 1n4 | 78 | 124
782 3.3 39 | 64 | 49 80 59 96 65 107 | 7 ng | 78 | 128
723 3.4 39 | 66 | 49 83 59 99 65 110 71 121 | 78 | 132
668 3.5 29 68 49 85 59 102 85 n3 71 125 78 136
617 3.6 39 | 70 | 49 88 59 | 105 | 65 17 71 | 128 | 78 | 140
567 3.7 39 | 72 | 49 90 59 | 108 | 65 120 | 71 | 132 | 78 | 144
518 3.8 39 | 74 | 49 92 59 m 65 123 | 71 | 135 | 78 | 148
465 3.9 39 76 49 95 59 14 65 126 71 139 78 151
373 4.0 39 | 78 | 49 97 59 [ 17 | 65 130 | 71 | 142 | 78 | 155

TC-5.11

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOF TWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

SPECIFICATION
REFERENCE

TRANSITION CURVES
35 MPH DESIGN SPEED

URBAN

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1

803.27




TC-5.1

DESIGN FACTORS FOR A DESIGN SPEED OF 40 MPH
(URBAN) USING E= 4/ MAX.
PAVEMENT WIDTH
RADIUS E 24 1 | 36 F1 | 48 FT | 60 FT | 66 FT [ 72 FT
(FEET) 7 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

10 12 15 @ 12 2 e 12 3 e 10 3 e 11 3 e 12

tt | e [t | Lt | Lt ro | oLt et | oo
4770 | NC 0 0 0 0 0 0 0 0 0 0 0 0
3245 | 2.0 42 | 42 | s2 52 [ 63 | 63 | 69 |69 | 76 | 76 | 83 | 83 NOTE:
3009 21 42 44 52 55 63 66 69 73 76 80 83 87 Lt AND Lr VALUES IN FEET.
2787 | 22 | 42 | 46 |52 |57 | 65 | 69 | 69 | 76 | 76 |84 | 8 | 92 FOR_PAVEMENT WIDTHS GREATER THAN
2575 | 2.3 42 | 48 |52 |60 | 63 [ 72 | 69 | 80 | 76 | 88 | 83 | 96 T2 S kS DEVELOPED BY
2367 | 24 #2 | 50 |52 |63 |65 | 75 |69 | 8 |76 |92 |8 |00 LISTED RADIUS IS THE MINIMUM ALLOWABLE
2155 2.5 42 | 52 |52 |65 | 63 | 78 | 69 | 87 | 76 | 95 | 83 | 104 RADIUS FOR THE CORRESPONDING E, Lt,

AND Lr VALUES.
1954 2.6 42 | 54 |52 | 68 | 63 | 81 | 69 | 90 | 76 | o9 | 83 | 108
1782 2.7 42 | 56 | 52 70 | 63 | 84 | 69 | 94 | 76 | 103 | 83 | m2
1633 2.8 42 | 58 | 52 73 | 63 | 87 | 69 | 97 | 76 | 107 | 83 | 116
1502 2.9 42 | 60 | 52 75 | 63 | 90 | 69 [ 100 | 76 | 1m0 | 83 | 120
1385 3.0 42 | 63 | 52 78 | 63 | 94 | 69 [104 | 76 | 14 | 83 | 125
1281 3.1 42 | 65 | 52 81 | 63 | 97 [ 69 [107 | 76 | 18 | 83 | 129
187 3.2 42 | 67 | 52 83 | 63 | 100 | 69 | 76 | 122 | 83 | 133
100 3.3 42 | 69 |52 | 86 | 63 | 103 | 689 | 14 | 76 | 126 | 83 | 137
1020 3.4 42 | 71 | s2 88 | 63 | 106 | 69 [ 18 | 76 | 120 | 83 | 141
946 35 42 | 73 | 52 91 | 63 |09 [ 69 [ 121 | 76 | 133 | 83 | 145
875 3.6 42 | 75 | 52 94 | 63 | 1m2 | 69 | 125 | 76 | 137 | 83 | 149
806 3.7 42 | 77 | 82 96 | 63 | ns | 69 | 128 | 76 | 121 | 83 | 154
738 3.8 42 | 79 | 52 99 | 63 | mn8 | 69 | 132 | 76 | 145 | 83 | 158
664 3.9 42 | 81 |52 [ 101 | 63 | 122 | 69 | 135 | 76 | 148 | 83 | 62
536 40 | 42 | 83 |52 |104 | 63 | 125 | 69 | 138 | 76 | 152 | 83 | w16
\vDOT SPECIFICATION

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1 REVISION DATE

803.28
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40 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

- URBAN REFERENCE




DESIGN FACTORS FOR A DESIGN SPEED OF 45 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH
RADIUS £ 24 FT | 36 FT | 48 FT | 60 FT | 66 FT | 72 FT
(FEET) 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 1.5 @ 12' 2 @ 12 3@ 10 3 e 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
5930 NC 0 0 0 0 0 0 0 0 0 0 0 0
4058 2.0 45 | 45 | 56 56 67 67 75 75 82 82 89 89
3771 2.1 45 | 47 | 56 59 67 70 75 78 82 86 89 94
3502 2.2 45 | 49 | 56 62 67 74 75 82 82 90 89 98
3248 2.3 45 | 52 | 56 64 67 77 75 86 82 94 89 103
3002 2.4 45 | 54 | 56 67 67 80 75 89 82 98 89 107
2758 2.5 45 | 56 | 56 70 67 84 75 93 82 102 | 89 12
2516 2.6 45 | 58 | 56 73 67 87 75 97 82 106 | 89 16
2304 2.7 45 | 60 | 56 75 67 90 75 | 100 82 Mo | 89 120
2119 2.8 45 | 63 | 56 78 67 94 75 | 104 82 15 | 89 125
1955 2.9 45 | 65 | 56 81 67 97 75 | 108 82 19 89 129
1808 3.0 45 | 67 | 56 84 67 00 | 75 | 12 82 123 | 89 134
1676 3.1 45 | 69 | 56 87 67 104 | 75 |15 82 127 | 89 138
1556 3.2 45 | 72 | 56 89 67 107 | 75 | 119 82 131 | 89 143
1446 3.3 45 | 74 | 56 92 67 10 75 | 123 82 135 | 89 147
1343 3.4 45 | 76 | 56 95 67 14 75 | 126 82 139 | 89 152
1247 35 45 | 78 | 56 98 67 17 75 | 130 82 143 | 89 156
1156 3.6 45 | 80 | 56 100 | 67 120 | 75 | 134 82 147 | 89 160
1067 3.7 45 | 83 | 56 103 | 67 124 | 75 | 138 82 151 | 89 165
978 3.8 45 | 85 | 56 106 | 67 127 | 75 | 141 82 155 | 89 169
883 39 45 | 87 | 56 109 | 67 130 | 75 | 145 82 159 | 89 174
713 4.0 45 | 89 | 56 12 67 134 | 75 | 149 82 183 | 89 178

TC-5.11

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOF TWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

SPECIFICATION
REFERENCE

TRANSITION CURVES
45 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

- URBAN

\WvDOT
ROAD AND BRIDGE STANDARDS

REVISION DATE SHEET 1 OF 1
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TC-5.1

ROAD AND BRIDGE STANDARDS

SHEET 1 OF 1

803.30

REVISION DATE

S0 MPH

DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

DESIGN FACTORS FOR A DESIGN SPEED OF 50 MPH
(URBAN) USING E= 4 7% MAX.
PAVEMENT WIDTH
RADIUS £ 24 FT | 36 FT | 48 FT | 60 FT | 86 FT | 72 FT
(FEET 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 12" 15 @ 12 2 e 12 30 10 3e 1 3 e 12 NOTE:
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt AND Lr VALUES IN FEET.
7220 NC 0 0 0 0 0 0 0 0 0 0 0 0 FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED
4972 2.0 48 | 48 60 60 72 72 80 80 88 | s8 96 96 BY THE DESIGN SOF TWARE.
4629 2.1 48 | 51 60 63 72 76 80 84 88 | 93 96 101 LISTED RADIUS IS THE MINIMUM ALLOWABLE
2310 22 2 | 53 0 56 72 0 =0 - 2z | o7 % 06 %BluLsr l\r/%fuggg CORRESPONDING E, Lt
4010 2.3 48 | 56 60 69 72 83 80 92 88 102 | 96 m
3723 2.4 48 | 58 60 72 72 87 80 96 88 106 | 96 116
3444 2.5 48 | 60 60 75 72 90 80 100 | 88 10 96 120
3166 2.6 48 63 60 78 72 94 80 104 a8 15 96 125
291 2.7 48 | 65 60 81 72 98 80 108 | 88 19 9% 130
2686 2.8 48 68 60 84 72 101 80 12 88 124 96 135
2486 2.9 48 | 70 60 87 72 105 [ 80 116 88 128 | 96 140
2306 3.0 48 | 72 60 90 72 108 80 120 88 132 96 144
2143 3.1 48 | 75 60 93 72 12 80 124 | 88 137 [ 96 149
1994 3.2 48 | 77 60 96 72 116 80 128 88 141 96 154
1857 3.3 48 | 80 60 99 72 19 80 132 | 88 146 | 96 159
1729 3.4 48 | 82 60 102 | 72 123 | 80 136 | 88 150 | 96 164
1608 3.5 48 | 84 60 105 72 126 80 140 88 154 96 168
1493 3.6 48 | 87 60 108 | 72 130 [ 80 144 | 88 159 [ 96 173
1381 3.7 48 | 89 60 m 72 134 | 80 148 | 88 163 | 96 178
1268 3.8 48 92 60 14 72 137 80 152 88 168 96 183
1146 39 48 94 60 17 72 141 80 156 88 172 96 188
929 4.0 48 | 96 60 120 | 72 144 | 80 160 | 88 176 | 96 192
ool TRANSITION CURVES - URBAN “REFERENGE"




DESIGN FACTORS FOR A DESIGN SPEED OF 55 MPH
(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS £ 24 FT | 36 FT | 48 FT | 60 FT | 66 FT | 72 FT
(FEET R DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 12 15 @ 12 2 @12 3 e 10 3 e 1r 3e 12

Lt |ir Lt Lr Lt Lr Lt L Lt Lr Lt Lr

8650 NC 0 0 0 0 0 0 0 0 0 0 0 0
5995 2.0 52 | 52 | 64 64 77 77 86 86 | o4 94 | 103 | 103
5592 2.1 52 54 64 68 77 81 86 90 94 99 103 108
5218 2.2 52 | 57 | 64 71 77 85 86 94 | o4 103 | 103 | 13
4869 2.3 52 | 59 | 64 74 | 77 89 86 98 | 94 108 | 103 | 8
4538 2.4 52 | 62 | 64 77 77 92 86 | 103 | 94 13 | 103 | 123
4220 25 52 | 64 | 64 8o | 77 96 86 | 107 | 94 ng | 103 | 128
3909 26 52 | 67 | 64 83 | 77 100 | 86 | 94 122 | 103 | 133
3610 2.7 52 | 69 | 64 87 77 104 | 86 | 15 94 127 | 103 | 138
3343 2.8 52 72 64 90 77 108 86 120 94 132 103 143
3104 2.9 52 75 64 93 77 112 86 124 94 136 103 149
2888 3.0 52 77 64 96 77 115 86 128 94 141 103 154
2691 3.1 52 80 64 99 77 19 86 132 94 146 | 103 159
2510 3.2 52 | 82 | 64 103 | 77 13 | 86 | 137 | 94 150 | 103 | 164
2343 3.3 52 | 85 | 64 106 | 77 127 | 86 | 141 94 155 | 103 | 169
2186 3.4 52 | 87 | 64 109 | 77 131 | 86 | 145 | o4 160 | 103 | 174
2037 3.5 52 | 90 | 64 n2 | 77 135 | 86 | 149 | o4 164 | 103 | 179
1895 3.6 52 92 64 15 77 138 86 154 94 169 | 103 184
1756 3.7 52 | 95 | 64 ng | 77 142 | 86 | 158 | o4 174 | 103 | 189
1615 3.8 52 | 98 | 64 122 | 77 146 | 86 | 162 94 178 | 103 | 195
1462 3.9 52 | 100 | 64 125 | 77 150 | 86 | 166 94 183 | 103 | 200
1191 4.0 52 | 103 64 128 | 77 154 | 86 | 171 94 188 | 103 | 205

TC-5.11

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED
BY THE DESIGN SOFTWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

SPECIFICATION
REFERENCE

TRANSITION CURVES
55 MPH DESIGN SPEED

URBAN

VIRGINIA DEPARTMENT OF TRANSPORTATION

\WvDOT
ROAD AND BRIDGE STANDARDS
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SPECIFICATION
REFERENCE

- RURAL

TRANSITION CURVES

50 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

O¥Z | 09 [G2Z | /G |cOL |56V | ¥2l | 89 [0/5 | £6 | v 022 GG |vv |2z | $G [ vS [ %02 | 1S | 9 | 96, | 6v | 8 | 09
[§2| 09 [22e |G | 6 |viv |02l | 9 |9ge |06 | € | vZ| 5| v |90z |25 | G |86l | 1G | o | 06L| 6V | 6Z] 098
¥EZ | 09 | 612 | £G | v8 |29V | 6l | 9G [/vs | 68 | 8¢ | OlC | #5 | 8¢ |20z | 2S |8V | 6L | 06 |85 |98 |8 | 8| 806
12|09 | £1Z | 4G | 18 |€Gv | 8l | +G |ovs | 68 | £ |90C| #S | £¢ |86l | 25 | Z¥ | 161 | 06 | £ | ¢8| 8% | 4| 056
822 | 09 | #1Z | /G |8/ [v¥v | {1 |26 |cec | 88 | 92 [$0Z| #5 | 9¢ [ g6l [ 2G |9y | /81| 06 | oG |08 |8y | 94| 886
S2¢ |09 [ WZ | /G |SZ [Ss¥ [ 9W | G [/ze | 48 [GC |66l | €6 [G¢ |26l [ G [Gv | #8L | 0G | GG | £4L| 8% | GZ | veor
722 | 09 [80Z | £G |2/ £V | 90 [ 8w |oze | /8 | vg | 96V | €6 | ve (89 [ 1S | vy |18 | 6v | v'S | v40| 8y | v | 630
61Z |09 [GOC | /G |69 |8 | G (9 [vif | 98 | €C | 26l | ¢G [£¢ [G8L [ 1S | v [8/L |6V | e | 1L | v | 4] véor
9IZ [ 09 [£0Z | /G [ 69 |2 | G [9v [60c | 98 | ¢¢ |06l | ¢G [e¢ [e8 [ VS |ov [G/L | 6V |G |89 | v [ 4| 8eu
€17 [ 09 [00C | /G [ 979 [¥Ov | #IL [ v'¥ [c0¢ | 98 | C¢ | £8L| ¢G [ 2€ |64 [ 1S | |2/t | 6v |26 | G9r| Lv | b2 | 2ou
OLZ [ 09 [ 6l | /G [¢9 [G6 | €W |2 /62 | G8 | bc |8 | ¢G [ 1e [9/1 [ S | bv [ 69 | 6v | 1 |2or| v | £ | 96U
20209 [ ¥6l [ /G | 9 [/8F | cl | v |06z | ¥8 | ¢ |08 | 26 | ¢ [¢z [0S | v |99 [ 8% | G | 6GL| Lv | 69| ogal
¥0Z |09 [ W6l | /G | 9 [v8€ |2 | v |98 | w8 | ¢ [ ZLV| 2G| ¢ [0 [0G | v | w9 |8y | G | /G| Lv | 89 Goa
10z [09 [ 68l [ /G | 0 [225| 96 | O |zwz |cL | O [ vov | 8v [6¢C | £9 [ 0G |65 |19t [ 8% | 6% | ¥Sr | 9% | 29| O00st
86l |09 [98L [ /G | 0 |40€ [ 96 | 0 |8ge | cL | O [6G | 8v [6¢C [G9 [0S |65 |85 |8V | 6% | eS| v | 99| 9cel
G61 [ 09 [€8L [ /G | 0 |2 [ 96 | O |vez|cL | O [ 9G] 8% [8¢C |29 [0S [ 8¢ |GG [ 8y |8 | 6v | 9% | S9 | cist
61 [09 |08l [«S | 0 [805| 96 | 0 |igc [ 2L | O | #Gi| 8v [8¢C [6GL | 0G [ 8¢ |66l [ 8y |gv | vl | 9y | ¥9 | Oibl
681 [ 09 [Z/L [ /G | 0 [$05| 96 | 0 [szz|¢cL | O [ 2G| 8v [ £ | 9GL [0S [ Z€ [0S [ 8% | Lv | 4wt | tv | €9 8wl
981 [09 [GZL | /S | 0 [862| 96 | 0 |vez | cL | O | 6¥i| 8v [9¢ [ ¢Sl [0S |95 | /v [ 8y |9 | Lvi|8v | 29| Z8Wl
€8l [ 09 [ Ll | /G | 0 |s62 | 96 | 0 |ozz | cL | O | Lvi| 8% | 9C | 4G | 0S | 9F | vt | 8¥ | ov | £vi| 6% | 19 | ZeSt
08l [09 [ 69l [ /S | 0 |88 | 96 | 0 |9z | 2L | O | ¥vh| 8v [Gc | Zvh |6V | G5 [ v | 4v | Gw | Lvwi | 6v | 9 | 89k
LLL]09 |99 | 4S | O [¥8C | 96 | O [glz | 2e | O |2vl| 8y [SCT |Gyl |6V [G¢ |68 | LY [Gv | Ly | 0S | 6'S 0L9l
VL[ 09 |59 [ /S | 0 |62 ] 96 | 0 |60z | L | O |Ovi| 8v |G |svh | 6¥ | G5 |60 | 4v |Gw | Lwh | 1G | 8G | €S9
IZL |09 [09 [ /G | 0 |¥/ | 96 | 0 |90z | ec | O | Zst| 8v [ v [ovh | 6V | v¢ [ ver | 4v | vv | Lwb| 2G | £S| 8601
B9l [ 09 [8SL | /S | 0 [692 | 96 | 0 |z0z | zL | O | GSV| 8v | v | 451 [ 6¥ | vs |25t | v | vw | 4vi| €S | 96 | cvit
S91 [ 09 [SSL [ 4G | 0 |¥92 | 96 | 0 |86l | cL | O |25t | 8y €2 | vst |6V | ¢ |6et | 4¥ | cw | Lvh| ¥S | GG | O06LL
79 [09 [ 2GSl [«S | 0 [092| 96 | 0 |G6l [zL | 0 |OSt| 8% [s¢ |25t | 6% g5 |92 | v | g | v |GG | v'G | 88l
651 [ 09 |6Vl |+ | 0 [GS¢| 96 | O [16L |2 | 0 [ 82| 8y [zc |62 |6V |25 |car | 4v [zv | 4wl |96 | €6 | 888l
9G1 [09 [9¥L [ /G | 0 [0Sz | 96 | 0 |88 |z. | O [Gev| 8v [z |92 | 6¥ |25 |12t | 4v |zw | Lwi| 4G | €S| 656l
©GL [ 09 [ 4%l [+ | 0 [G¥e | 96 | O [v8r [z | O [cei| 8y [z [czr [ 6V [be [en | 4v [ vy | Zvi|8G | V'S | 266
0SL [ 09 [ 1%l [/ | 0 [0¥Z | 96 | 0 |08t [z | O |02 | gy |tz [ter [ 6% [ ve |ou | sv | 1w | svi |65 | G | cwoe
Z¥1 [ 09 [ 8L [ /G | 0 [952 [ 96 | 0 [/z/v | cL | O [ 8w | 8v [ Lz |6l [ 67 [ve [ vt [ /v | 1w | Zvi| 09 | 6% | w02
vPL [ 09 [GSL [ /G | 0 |16z | 96 | 0 |szt |ee | O [ 9w [ 8y | ¢ |ou [8Y | ¢ [ur [9v | v |¢vi|29 [8¥ | g9C
vl [09 |2t | /G | 0 [92¢] 96 | O |0/t ez [ 0 [ S0 |8y | ¢ |[cu [8 | ¢ [600|9v | v |[Zvi|¢9 | v ]| ¥Zee
Bl [09 [0S [ /G | 0 [t2zc [ 96 | O |99t [ e. | O | Wk [ 8v | 0 |20 | ¥ |62 [ 900 | 9v | 6¢ | Lvt| 9 | 9% | /8¢
SeL |09 [Z2v 4G [ 0 |92 [ 96 | 0 [zor | c. | O |80 gv | 0 |66 | v¥ |6¢C | vOL | 9v | 6¢ | Lvi| 99 | G v | ¢Gs¢
T8l [ 09 [ %2l [ /G | 0 |cic | 96 | O |6G | 2. | 0 | 90| 8v | O | 46 | v¥ |62 | 0. | 9v | 6'c | Zvi| 29 | vv | ceve
621 [ 09 |12t | /G | 0 [£02| 96 | 0 |GG | zL | O [¥Oi| gv | 0 | G6 | v¥ |82 | 66 | 9v | 8¢ | Lvi| 69 | £ v | <c6vC
921 [09 [ 8 | /G | 0 |20z | 96 | 0 |G | c. | O | toi | 8w | 0 | 56 | vy |82 | 96 | 9v | 8¢ | Lvi| Oz | Cv | 895¢C
$2L |09 [OW [ /G [ 0 [Z61 [ 96 | O [8v. |c. | O [ 66 | gv | 0 | 16 [ vy |8 | v6 | 9v | 8¢ | 4vi| e | Lv | 9¥9¢
021 [09 | SW | /G | 0 |26l | 96 | 0 |vwl | . | O | 96 | 8v | 0 | 88 | vv |Zc | 16 | 9v | c¢ | twt| ve | v | 82l¢
[ 09 [0 [+ [0 [88 [ 96| 0 [iwt |cL | O | ¥6 | 8v | 0 |98 | vy [ ¢ |68 | 9v | ¢ |4vi| 9z | 6| wisC
VL |09 [ZOL [ /G | 0 |8 96 | 0 [s¢r |[c. | O [ 26 | 8v | O | v8 | ¥ |9¢C | 98 | 9v |9¢ | ¢8 | vv | 8¢ | vo6C
HL |09 [#OL [ 4G | 0 [8Z0 [ 96 | O [wel [ ez | O | 68 | gy | 0 [e¢8 | #¥ [9C | v8 | 9v |9 | 08 | vv | L€ | 666C
BOL [09 [ 20 | /G | 0 |l | 96 | 0 |ost | c. | O | ¢8| 8v | 0 |08 | vv |92 | 28 | 9v | oc | 8 | vv | 9¢ | 660%
GOL [ 09 [ 66 |25 [ 0 [89 [ 96 | 0 |9zt | ¢cL | O | ¥8 | 8v | 0 |4z [ ¥ [Ge¢ |6 |Gy |Ge | 9 | ev | G | Goes
ZOL [ 09 [ 96 | /G | 0 | ¥9L | 96 | 0 |cer [c. | 0 | 28 | 8v | O |Gz | vy |Ge | £z | Sv |5 | vZ | sv | ve | oge
66 |09 |56 [£G | O |65 |96 | 0 |6l |22 | 0 | 08| 8v | 0 | ¢z | ¥¥ |Gz |G. |Gv |5 | 12 [ v [ 5| weve
96 {09 [06 |+G | O |vSh |96 | 0 [on [e/ | 0 [ £ | 8y | O |1z |¥¥ |ve | zc |Gy | vc| 69 | v | 2 | 09S¢
€6 09 |88 [+S | 0 [6vL| 96 | 0 | [ec | O [ GL |8y | 0 |69 | v¥ [vc|os |Gy |ve| 9 v [ LS| 269
06 [09 [G8 [ 4G | 0 |[v¥ |96 | O |80 [ 2z | 0 [ 22 | 8v | O |99 | v+ |ve |89 |Gv [v¢| G |ev | ¢ | wese
48 09 [28 [« | 0 |Ov |96 | 0 [Goi[e. | 0 [OL |8y | O | #9 |#¥ |s2|G9 |Gv |g5 | e9 |ev | 6C| G86¢
¥8 |09 |64 | 4S5 | O |S¢1 |96 | O [0l |2e | O |89 |8y | O |29 |¥Y |€2]|¢9 |[Sv [¢¢| 09 ]|¢¥ |8¢C vl
18 {09 |92 [+ | 0 [0 |96 | 0 |86 [z | 0 | S9 [ 8r| 0 |09 [¥¥ [z |19 | S¥ |g5 | 85 |sv | L | Oesw
8 [09 |2 [/ [0 [S2 [ 96| 0 |v6 [2L | 0 | €9 8v | 0 |85 |v¥ [z |8G |Gy |z | 9G | ev | 9¢ | £0Gv
S {09 [ 12 [4G [ 0 |02 |96 | 0 |06 2. | 0 | 09 [ 8r| 0 |6 [ ¥¥ (g2 |95 | S¥ |cs | €5 |sv [ S| 80iv
TL {09 [ 89 |45 | 0 |90 [ 96| 0 [/8 [2/ | 0 [ 8 [ 8v| 0 |¢G ¥+ |22 | vS |Gv [ze | 1S | ev | ve| 926¥
69 [09 [S9 [ 4G | 0 [ W [96 [ 0 [¢8 [z | 0 [ 95 | 8v | 0 |15 [ v+ |1z |15 |6 [ 1s | 6v | cv [ £C| 916
99 [09 [ 29 |45 | 0 901 [ 96 [ 0 [08 |2z | 0 | G | 8v | 0 |6v | v¥ [tz |6y |Gv | ve | 4v | cv | ce| 0evs
€9 [09 [ 65 [/ [0 [100 [ 96 | 0 |9z |ec | 0 [ VS [ 8v | O | ¢vw [ w¥ [vC | ¢v [ S¥ | 1s | Gv | €% | b2 | €05
09 [09 [ZG [4G | 0 |96 [ 96| 0 |ez 22| 0 [ 8 [ 8v | 0 |wv [ ¥+ | ¢ | vy |vv | ¢ [ ev ey | ¢ | €09
0 loJolo[o[of]olololo[o]o|o]o[o[o]o]|o]o [sz][O0]o0]oN] os8
a7 17 a7 11 M 7 11 M 7 11 M a7 11 M 7 1 M 7 11 M 7 17| (A3 |(LHSNIAV Y,
148l 149l 2L e € 20z Y mEx e 6 01 oe-
HLAIM (HLOM 3Nv1 LV S3NVT 4O ¥3GANN) SINITVAIND3 3¥vM140S NOISIA ALID0T3A
SJIAVY JONVHON3INI | L3 ZZ-HLOM | 13 84-HLAM [ 13 $Z-HIQOM | L3 ZZ-HLOM | L3 OZ-HLAM [ 13 8l -HLQIM NOIS3d

XV 78 =3 ONISN (IVdNY) HAW 0S 30 (033d4S NOIS30 V d04 SyO1IOvV4 NOIS3IA

TC-5.11

"3T0IH3A NOIS3d ¢9-8M V NO d3Sv8 SI NMOHS ONIN3AIM
'SINTIVA M ANV 47737 '3 ONIONOJS3¥¥0D 3IHL ¥04 SNIAVY 378VMOTIVY WNAININ 3HL SI SNIQvY G3L1SIT L334 NI S3NTIVA M 3 477

:3LON

\VDOT

ROAD AND BRIDGE STANDARDS

SHEET

REVISION DATE

1 0F 1

803.38




= "3T0IH3A NOIS3A Z9-BM vV NO 03SvE SI NMOHS ONINIAIM -
w SINTYA M ANV 47373 ONIONOJSIHH0D FHL 04 SNIAVY 318VMOTTV WNNINIA 3HL SISNIQvY G31SIT "1334 NI S3INTVA M a.w._hw_“ ol
[ : [S] o
= |2
2 518
¢cz | ¥9 |8cz | 09 [ ¥'8 | vOS| 921 | 96 [8/¢ | g6 [ 8T |622 | 85 | 8¢ |0Zz|SS [8v |cc | ¢5 [8S [g0C| 15 | 8 96 [ e
0SZ | ¥9 [Gcz | 09 |Gz | 88%| v2l | G |99¢ | €6 | Sz |€22| 4G |G| Sz | SS |[Sv |90Z| ¢6 |GG |86l | 1S | 62 | S80I 0w 0
(vz | ¥9 |zez| o9 [zz | sy cai|ev [ese | 26 vz [0z | cS|ve| ue|cs [vv [coc] ec [vs[G6L| os [8s Syl a) 8
vve | ¥9 622 | 09 [6°9 [ 69v| 22| 9v [zee [ z6 [¢cz [ac | 95 [ ¢c |80z vS [¢v [00z| zg [ec |16l [ og |22 G6IL S Zlo
ovz | ¥9 [9zz | 09 [99 [oov| 12t [+ ¥ [sve [ 16 [z ez | 9c [ ze|voe] vS [zv |96l [ zs [zs |88 | o5 |9z 1vZl \D =
(¢2 | ¥9 [gzz| 09 [¢9 |0Sv [ 0ZL|Zv |ggg | 06 | 1'C [60Z2 ]| 95 [ L'¢ | L0Z | ¥S |[L'v [ €6l | zg | L'S [S8L | 0G | G/ S8l zZ|°e
vez | ¥9 Jozz[ o9 | 9 [1wv| ozt v Jicc [ o6 | 2 [coz| 9s | ¢ [s6L|#S | v+ [68 [ 25| s [28 | os [ v ]| s2€l ol
ez | v9 [z o9 9 [sev|oa| v [rzze| o6 | 2 |20z 95| ¢ [ser|[»S | v+ [ zs | S [640 | oc [z ]| 69¢h Sla
gzz | ¥9 [viz | 09 | o [89¢|¢cor| o [ovz|zz | 0 [¥v8i|2S|6z]|16L ]S [6C[¥8| 15 [6% 9] 6% |2¢]| 60Wl 2 e
czz | v9 [uz | 09| 0 |[¢9¢]¢ot| O |zez|cee | O |28 | 26 |8z |88L[¢G [8¢ [08 | 15 [8¢ gl | 6% | 1L 0S¥l ®
zzz | v9 |80z | 09 | 0 [8se|¢co| O |69z |« | O |61 [ 2GS [ 8z |c8 ¢S [ge 8] 15 [8v [0 |6y | ¢ 1671
gz | ¥9 [coz| 09 [ 0 [eselco| O Jgozc| sz | 0 Jzav|zs [zl ea|es [ce|var| g [ev]o]ey |69 45
siz| v9 [zoz| 09 | o [sve|[cor| o oz | zz | 0 [var|zs|zz]6ar]es [celea| s [cv]|soa]ey |[g9] €46
zizc| v9 |66l | 09 [ 0 [¢vslco| O [ecz |z | O [Zev | 265 [ 92| 9ct]|es [o9c |69 |1 |9+ [2a|e6v |29 Glol
60z | ¥9 96l [ 09 | 0 [seecclcor| 0 [esz|zz | 0 [69 [ 2s[oz|[car|es [oc 9o s [ov[ia |6y [99] 459
90z | v9 [cer [ 09 | 0 [zes|co| 0 [evz [z ] 0 [ [ zs [gz]oar]|es [se[ca|os[Sv[1o|og [co] 00/
coz| ¥9 [oet [ 09 | o [zzelcor] o0 Jovz|zz ] 0 [var[zs sz za]cs [sc]oa]os [sr[to| s [vo]| €vil
66l | ¥9 [«a. | 09 | 0 [zze|<cor| 0 (eve|zc | 0 [ [ 2s [ vz va]zs [ve|sSt|os [vv |19 |2s|[¢co]| 88
96l | 9 [vat [ 09 [ 0 [ag|<co]| o [ecz|zz | 0 |65 |25 [vz]1lo]es [ve|SSt|os [vv|[1o]zs|[zo] ¢¢€8l
g6l | ¥9 [1st |09 | O ac|ca| 0 Jvez |z ] 0 Jost [ zs|[¢cz|ea|zs [eefest|os|[er|[1o|¢eg |19 088l
o6L | ¥9 [8z1 | 09 | 0 [coc] o] 0 Josz|ze ] o [vst|es|cz]oc|zs [eclevt|os|ev[ia]|vs]| 9 1261
(8 | ¥9 [sz1 {09 | 0 [zogc|car| O [ozz |22 | 0 [ist [ 25 |czlea|zs [¢c[zv|os|[ev |1 | cs |66 ]| 96l
val | ¥9 [zzL [ 09 | 0 [z6z]co| o [czz| sz | 0 6wt | 2s|zzlosi|zs [ee [vw|os [zv]|1a | 95 [8s| 9z0C |
o8t [ ¥9 [69 [ 09 [ 0 [zez[co| o [elz [ 2z [ 0 [ovi]zs [ze|ew|es Jze [ | oc [Tv |19 | 4 [ 26| L0C <C
c0 | ¥9 9ot [ 09 | 0 [98z]<cor| o [aciz|zz | 0 [svi|zs|zz]swv]|zs [zge |6t | os [zv|[1o | 8s|oc]| 0fiC x
vl | ¥9 [ecar [ 09| 0 [18z|<cor| o [uz [z ] 0 [ww|azs|velem]|zs [ve [o9ct|os|[tv [19 |65 [ss]| S8IC UD
1zt [ v9Joar o9 | o [osz]sor] o [eoz|zz ] o [est[zs[iz]est|zs [1ve[est[os |y [1a o9 [vs] tveT wJ
goL | ¥9 [8cL [ 09 | 0 [zz|<cor| o [coz|zz ] 0 Joct|zs| 2 [o9cr|zs | ¢ Joct|evr | + [19 |19 [¢gc| 662C RE g
GoL | ¥9 [Gal | 09 | 0 |99z cot| o ooz | 2z | 0 |cev|eas | z [cet|2s | ¢ |8z |6v | v |19 | 29 | 26| 6G%¢ o =
zoL | ¥9 [z [ 09| o [1oz|cor| 0 |96l |22 | O [l 2S5 | z [let|2s | ¢ |[sa|ev | v |19 | v9 | 1S 1Zve ! N P>
gl | v9 [evl [ 09 | 0 [9sz[cor] 0 [zet [ 22 | 0 [szr|zs | o [su]zv |6z [zat]6y [65 |19 [ g9 ]| ¢ 98v¢ ©
gL | v9 [ovi [ 09 | 0 [1sz|[cor] o [gar [ zz ] 0 [oci|2zs | o [su|zszv [6z |0zt 6v [6c |19 |99 |6+ ]| 2SSc )] 2
zsL | v9 [evi [ 09 | 0 [o9vz|co| 0 [var [ 22| 0 [cav|zs| o [cu]zy [6z] |6y 6|19 ]88 [+ ]| 129C w = =
6v. | ¥9 [ov. [ 09 | 0 [ovz|[cor] 0 Joa [ 2z ] 0 Jozi|zs | o [ouw]|sv [gz | vl |6y 8|19 |69 |2v]| €69C >0 F
oyl | ¥9 [zcL [ 09 | 0 [sez| o] o [zav [ zz ] 0 [oulzs]| o [sga|csvy [8z]zu 6%y [8c]19 [ oz [9v ]| 89¢C DﬂnﬁV 5
cvl | 9 [ver [ 09 | 0 Joscz[coo| 0 [eav [z ] 0 [suwfzs| o ooz [8z o [6v [8c]1o | zz sy ]| 9v8C ) —
6cL | ¥9 [1eL [ 09 | 0 [Gzz[co| 0 [ear [z ] 0 [eulzs]| o [colzv [0 [ v6 [¢cv [ze]eco]| v [vv]| L26Z LJ Z
ot | v9 [8zt [ 09 [ 0 [ozz|[<cor| 0 [ga [z 0 Jow|zs| oJw ]y [0 [z6]cy[ze]oo] v ]|cw 110S O 2
col | v9 [czr o9 | o [Gz| <o 0 o [ 22 ] 0 |80 [2zs| o [ 66]zv | O [ 06 | ¢cv [2€| 6] v [2% ]| OOE @
oct | ¥9 [zzi [ o9 | o [oz|[<co] o [sa [z ] 0 [soo|zs] o996y |0 [ 88 |cy[oc]c6]ov|Lv Z6LE Z T 4
(zv | ¥9 [ el [ 09| 0 [soz[caor| O [va [ z2 ] 0 [soo|2zs| o[ ve[sv [0 [98 [¢cv[9c]|26]o9v | + 682¢% oo o
vzl | v9 [ 9t [ o9 | o [ooz|cor| 0 Jogt [z ] o0 Jooo[zs | o[ ze|zv | 0 [ e8¢y [9c] 06 [ oy [6¢] l6CC - 2
oz | Y9 [enw o9 o [set]cor] o [ovu [z ] 0 [ 86 [ 25| o [68]sv ] O 18 | ¢v |SC€ | 48 | 9v | 8¢ | 86v¢% _“ 9]
/b | v9 o o9 o [6sfco| o [z [ 2] 0 [s6 25| o zef|zv |0 |62 ¢y |sc|s8]|or|z¢c] 0O19¢ wn £
viLb | ¥9 [zo0 [ 09| 0 [vai[co| O [ser [z ] 0 [26 |25 | o [S8|zv | O [ 2] ¢y |G| €8 [ ov |9¢ | 8IS N5
e | v9 [vor [ o9 | o [6z]co] 0 [|sao[zz] 0 [oe|zs|] ofze|zszv |0 [Sse]er|[ve|o08]ov |[gc| £68¢ < 1Q)}
gol | v9 oL [ o9 | 0 [var[cor| O et [ 22z 0 |28 zs| o [o08|zzv | 0 [sc]ecvr |[ve|8. [ov |ve| 9868
soL | v9 [ 86 |09 | 0 [69]¢cor] 0o [ean | ze ] 0 [ S8 25| o [8|sv ] O 1L ey [ve]9c]ov|ce| Sarv o
zol | v9 [ ce o9 | 0o [va[co]| 0 [ca[zz ] 0 [z8[zs| o | GSc|zv | 0 [69 ¢y [ e ov |[Te]| viTy —
86 | ¥9 [ z6 [ 09 [ 0 [6S[co] o [eu [z2] 0 Jos[zs| osclev o 99 [ev[ec]izov]|1g] 2¢vy
6 | v9 |68 09| 0 [vsi|fca] o [ou [zz] 0 Jee]zs] o] wwlev o [va[ev|[cc]8a]or]| ¢ 0097
26 | ¥9 98 |09 0 [evi|[cor| o [z [zz] 0 [szzs] o8| zv [0 [29]cv [cc]99 oy |62 6447
68 | Y9 [¢g [ o9 | 0 [cw|ca] o [gor [z ] 0 [2z]zs| o999 zev [ o [09 ey [2¢c]va|ov |8z Tl6¥
98 [ ¥9 [ og [ o9 [ 0 [sci[co] o [voo|zz ] 0 |69 25| o voalcev [0 [ 85 [¢ev [ze] 19 [ov |[s2] 248
cg | ¥9 [ 82 [ o9 | 0 [eai|ca] o Jooo [z 0 [z9]zs| o w|ev | o [9s|[cevr|[zc]e6s|or]|oz]|] 66£S
6/ | ¥9 [ sz o9 o [safca] o |96 [c2] 0 [v9]zs| o |6s |y [0 [ vS|ev [1ve]| 45|y |[gc]| 8¢9S
o/ [ v9 [ zz oo o0 [calca] o ze [z 0 [zoJzs| o zss]ev o [zs[evr |[1ve]vs|[cr|vz]| ¢£68S
¢, [ v9 69 [ 09 ] 0 gl col| O |68 | 22| 0 |6G |25 | O | vS|4v | 0 | 6% | ¢v | L' | 25 | Gv | £°2 | 619
o/ | ¥9 |99 [ 09 | O culcor| o [gg [zz ] 0 [2cas] ofzs|zev | o [ v v | ¢ [0S | gy [2z]| S8¥9
(9 [ ¥9 [ ¢coa 09| o [so[co| o [18 [z o0 [vs[2s| ofos|cev [0 [sv[ecv | ¢ [¢v gy |12 1289
vo [ v9 o9 o9 | o Jeor[cor| 0 sz el 0o J2eszs] o ev|ev ][0 [sv]evr]| ¢ [Sv|cr]| 2 06LZ
0 0 0o [ o 0 0 0 0 0 0o [o 0 0 0 0 0 0 0 0 [sz] 0 0 | ON | 02C/6 -
Al Al n m s Al w Al mw Al om RS m | ] 1 a3 fddsniavylowy
14 8l 14 9 Zlo¢ ZL ez ZL ol ool Ol al 6 9l - iy
HLAIM (HLAM 3NV LV S3NVT 40 J3IGANN) SINITWAINDI I¥vM140S NOISIA ALID0T3A wm
SJAVY JONVHONIINI | L4 ZZ-HLQIM [ 14 8¥-HIOM [ 14 vg-HIOM | L4 2Z-HLAM [ 14 0Z-HLOM [L34 81 -HLQIM NOIS30 g

XV 78 =3 ONISN (vdNY) HdN GG 340 (033d4S NOIS3A v JO4 SyO01Ivd NOIS3A




z

92| £9 | 152 | €9 |2 |sss |esL [8v |v8¢ | 96 | v | ez | 66 | ve |9¢¢| 46 | vv |z |55 |vG [802] 25 | 8 | woar |28

v9Z| 29 [8¥e | €9 [ €9 |zes |Gev [Cv [2L8 | v6 | be |osz| 8S | v [ 122 | 95 | vv [zl | ¥S [ VS 502 | 25 [ 64| oset | S

09z] 29 [Gvz| €0 | 9 [oes [ver | v [v9c | ve | ¢ |ozz|8S [ ¢ [2e| 95| v |soz [¥S | 6 [00¢| s [es| zew |&ff

£G7[ 49 |zvz[€9 [ 0 |uv [c0 | O [80f| 08 | O |90z| ¥S [6Z | ¥z | 95 |6 [Soz | ¥G |6 [96L | 16 [ 22| 28yl |y

¥SZ| £9 |62 9 | O |oov [¢0 | O [¥0c| 08 | O |soz| ¥S |8 [0z | 95 [8¢ [0z |95 |8 [ €6l | 16 [ 9L ] 85t | &

0SC| £9 [952 | 59 | 0 [o0v | <0 | O |00 [ 08 | O |00z| ¥G | 8¢ [£LOZ| 95 [ 8% |66l | G |8% [O6l | IG | GZ | 886G

LvT| L9 |ssc |9 | O [g6s |,0L] O [96C] 08 | O |86l | ¥S |2 [¥0C| GS | L€ g6l [ €S | [Z8 | 1S [ v | 89

vbZ| £9 |052| 59 | O [06¢ | £0r| O |26 | 08 | O | G6L| ¥G | Z¢ |10 | GG [ £¢ [¢6L [ €S |Lv [G8L | 1G [£Z | /8%

0vZ| 49 |922 |59 | 0 [v8e [,0L| O [882] 08 | O | z6L | ¥G |9 | L6l | GS [ 9¢ |68l [ &G |9% [ /8L | 1G | 24| G/l

£2] 19 [€¢2| €9 | 0 [6s6 [0 | O [¥8¢| 08 | O |06l | ¥G [ 9C | 6L | GG [ 9€ | /@ [ €S |9v |6 [ 1S | vz | z8ll

¥£Z| 49 022 |59 | O [w/i¢ [¢0L] O |082| 08 | O | ¢8| ¥G |G | V6l | G5 [Ge [¢ml [ &G [Gw [9ZL [ 16 | £ | o¢sl

05T | 49 | 41T [ 9 | 0 [89¢ [«0r | O |922| 08 | O |v8L | ¥S |G 88| GG |G [18 | ¢S [Gv [9ZL [ ¢S | 69| Zz8

£22]| (9 [ ¥z | €9 | 0 [g9¢ [0 | O [2zz| 08 | O |28 | G [ v | Gol | GG | v [//1 [ ¢S |vv |91 | 26 | 89| Gebl

¥2Z| 49 | UZ [ 9 | 0 [8S¢ | <0 | O [892] 08 | O | 641 | ¥5 |ve |28 | G5 [ ve |G [ ¢S |vv [9ZL | €S | 29| ¥i6l

0zZ| 29 [802 | 59 | 0 |26 [«0L| O [¥92| 08 | O |9zL| ¥S [¢c 64| ¥S [£¢ [ [ ¢S [ev [ 92V | vS [ 99 | 2eoC

02|29 [v0z[ €9 [0 [zve[cor|[ 0 [092]o08 | O [ver|vS [ez[ o/ vS[€¢ [691 [¢S [e% [9LL| G5 [Go| zcoe

VIZ| 49 [10Z [ £9 | 0 [zws [ <00 | O [952] 08 | O | 1/L | ¥S | ¢ |ezb| vS [e¢ [99 [ ¢S [£v |92V [ S5 [ v9 | zaie

02 [ £9 |86l [ €9 | 0 [9¢v [«0r| O [2S2| 08 | O | 8oL | ¥S |[cc |OLk| ¥S ¢ [go [ ¢S |ev [9Z0 [ 95 [ €9 €1z

£07] £9 [S6L | €9 | 0 |16 [0 | O [8vz| 08 | O [ 9o | vS [ ¢ | £9v| S [Zc |09 [ 25 | |94V | LS | 29| sZee A|n_

¥OZ| 29 |26l [ 9 | 0 [9z¢ | <0 | O [¥¥vZ| 08 | O |¢or| ¥S [ | GO | ¥S [¢e |8Gl [ ¢S |cv [9ZV | 85 | 19 | Zzez

00Z| 23 | 681 | €9 | 0 [oze [ <o | 0 |0vZ| o8 | 0 |09l | ¥S | vz [ 18 | ¥ [ v [wel |25 [vv |90 66 | 9 | esee | &

£61] 29 [98L [ €9 | O [Glg [«0r| O [95c |08 | O |G| ¥S [ e [8G | ¥S [ I [zgL [ ¢S | bv [9Z1 | 09 | 6G | /852 D0
vl | £9 | 281 [ €9 | 0 |ois | <0 | O [262| 08 | O [GGL| ¥ [ vz [ 95| ¥S | v [ev [ 25 [vv |92 [ 19 [8%| swe | LI
06l | £9 |61 [ 59 | 0 [wos [«0r| O [822| 08 | O | g6 | ¥S | € [ 2G| ¥S | € |ow [¢S | ¥ [9ZF | 29 | LS| v0s¢C Ll o
£81] 29 [9ZL [ €9 | O |66z |0 | O [¥2Z| 08 | O 0G| ¥S | ¢ [0S | ¥S | € [#wwl [ 2S5 | v |92V | €9 [ 9G | G95¢ AL =
¥8l [ /9 | €41 [ 9 | 0 [w6z [,0L | O |022| 08 | O | /v | ¥S | € | Lvb| S| € [wwh [ ¢S | v | 9LV | %9 | GG | £29g n g
08l [ /9 |01 [ 9 [ 0 [88z <00 | O |[9Z |08 | O |vvl | ¥S | O [Z5L| 6% [6C [gsL [ 1S |6¢ [9ZF | 99 | ¥'G | 269¢C wn g
LLV] 29 [Z9 [ €9 | O [s8z |[¢0v | O |22 |08 | O |ew | ¥S | O [Osh| 6% |62 [GeL | 1S 6% |92V | 29 [ £G | 6GLC W= =
VZU| 29 | ¥91 [ €9 | O [8iz [ <0, | O [80Z| 08 | O |66L| ¥S | O [8eL| 6% [6C [¢sr [ 1S [6¢ |92V | 89 | 2G| 6es¢C SO E
0LL [ £9 09 [ €9 | 0 [ziz |[c0r| O |¥0Z| 08 | O |9er | ¥S | O [Gel| 6v [8¢C [ogL [ 1S 8¢ | vel | 6v | LG | 106Z = .
£91] 29 [£S1[ €9 | 0 [s9z [¢0r| O [00C| 08 | O [ ver| ¥G | 0 [ccl| 6v |82 [ /21 | 1S |[8¢ |2 | 6V | G | GL6e &g o
voL | 9 [¥SL [ €9 | O |29z [«0r | O |96l (08 | O | 1gs | ¥S | O [OZ | 6% |82 [GeL | 1S [8¢ | 6U | 6V [ 6% | $GO¢ &
09l [ Z9 [ 1GL [ 9 | 0 |95z [<0r| O |6l |08 | O |8zr| ¥S | O |8 | 6v [sC [zer [ G [£¢ |90 | 6v [ 8% | cais ON ¢
£SL| 29 [8¥L [ €9 | 0 |16z [¢«0r| O [88 |08 | O |9zt | ¥S | O | Gl | 6V [ZC [ 6w |15 LS | vl | 6V | £¥ | 9ies =
¥GL | Z9 | S¥L [ 9 | O [ovz [<0L | O [ ¥8L |08 | O |¢zr | ¥S | O | SW | 6% |22 [/ [ 1S [£¢ | T | 6v | 9% | goses ZT s
0SI [ Z9 |¢vl [ 59 | O [ovz [<0L | O |08k |08 | O |0z | ¥S | O |OW | 6v |ZC vl [ IS [£¢ |60 | 6v | Gv | wees W
[V Z9 | 651 [ €9 | O [Scz [<0L| O [9Zb |08 | O | 8u [ %S | O |80 | 6v [9C [ ur [1G [9% |90 | 8% | vv | 88%¢ oa 2
vyl | £9 | Sel |9 | O |0z [ 0L | O |2k |08 | O | G | ¥S | O |90l | 6v [9C [goL | IS |9%¢ | YOF | 8v | £ | 85S¢ —= Z
Obl [ £9 [ 25V [ €9 | O |wzz [ /00 O [89% [ 08 | O | zn | +S | O |<0L| 6% |9 |90 | 1G |9 [ V0L [ 8y [ C¥ | 069 — €
g1 | 29 |62t %9 | O |6lz [£00| O | v9r |08 | O | Ow | ¥S | O | 100 | 6v |G [goL [0S |G | 86 | 8% | Lv | 86L¢ Do >
Ve[ /9 [920 [ 9 [ 0 [we [¢0 | 0 [09 |08 | O |¢,or| ¥S | 0 | 86 | 6¥ G2 [o0r |05 [Gs |96 [ 8% | v | U6t Z0
051 | Z9 |2l [ 9 | 0 |80z <00 | O |9Sk| 08 | O |voL| ¥S | O | 96 | 6v |G |86 |0S |G | v6 | 8v | 6¢ | osor | <C

£20] 29 |02 [ €9 | 0 [s0z [¢«0r| O [2G |08 | O [zo| %G | 0 | 56 | 6% [ vZ [ G6 [0S [ve | 16 | 8% [ 8BS | GGl¥ o

Vel | £9 [ /0 €9 | 0 |86l [¢OL| O [8vi|o08 | O | 66| ¥5 | 0 | 16 | 6v |[vC|ce [0S |v€ |88 8y |l | 98zy | j—

021 | Z9 | cW [ 9 [ 0 [z6L [c0L | O |vvh|o08 | O | 96 | ¥S | 0 | 88 | 6% |[vZ |06 |0S |ve | 98 | 8v | 9¢ | veww

L |29 [OW [$9 | O [¢8r [¢or[ O [O¥i[08 | O | 6| %S| 0 | 98 | 6% v |88 [0S [+ | ¥8 | 8v [ G¢ | 1LG¥

VIL[ /9 [Z01 [ €9 [ O [zer (<00 O [9Sb |08 | O | 16 | S | O | ¥8 | 6% [ |[Gg [0S [g¢ | 18 | 8y | v& | Gelv

O [ £9 [vOL [ €9 | O [o/1 [s00] O [2st| 08 | O |88 | %S | O | 18 | 6v |cc|zg [0S [c¢ |6 | 8y |c¢ | 688Y

Z0L| 29 [ 1O [ €9 [ O |4z [¢0r| O [82 |08 | O |98 | ¥S | 0 | 6L | 6% |[s¢ |08 [0S g5 | 92 | 8v | 2% [ £905

¥OL| £9 [ 86 | €9 | O [99L |£0L| O [+v2l |08 | O | ¢8| ¥S | O |9 | 6%y [ZC | /L |0S [T¢ | VL |8y | L'¢ | L¥ZS

001 [ /9 | G6 [ 9 [ 0 [09r [«0r| O |[OZt |08 | O |08 | %S| 0 | vZ | 6v [2c | vz [0S [cs | V2 | 8v | & | wv¥G

6 | 29 | 16 | €9 | O |GGl |«0L| O |9 08| O | 8 | ¥S | 0 | IZ | 6v |22 |z. |05 |5 |69 | 8y | 62| #3595

¥6 | £9 [ 88 [ €9 | O [0GL [0 | O |2 |08 | O [ G/ | %S| 0 | 69| 6¥ |2z oz [0S [25 |99 | 8v | BZ | 6/8S

06 | 29 [ S8 [ €9 | O |wbL [0 | O |80 |08 | O | 2z | vS | 0 | 99 | 6v | vc | ¢9 [0S | v | ¥9 | ¢v | Lc| 1e9

Z8 [ £9 [ 28 | €9 | O |65t [0 | O |¥O |08 | O |0z | ¥S | O | v9 | 6V | rZ | %9 [0S |Ls | /9 | v | 9¢ | i8s9

v8 | 9 [ 6 [ €9 | O [#er [0 | O |00 |08 | O | ,9 | ¥G | 0 | 29 | 6¥ [rC |29 [0S |bs | 65 | £v | G¢| 1999

08 | 29 [ 9L [$9 | O [8zL [¢0r| O [ 96 (08 | O | %9 | ¥S | O | 6G | 6% | ¢ | 6G | 6v | ¢ |95 | v | ¥ 2| G969

L[ z9 [§2 [ €9 [0 [cer [200 ] O |26 |08 | O [ 29| S| 0 | 4G | 6v | ¢ |G [6Y | ¢ | ¥ | Lv [ e | wéel w
v/ /9 oL ]¢co ] 0 [eu [colo [88fosg| 0 [es|vs| o [vs|6v ] 2 [vs [6v [ ¢ [2S]iv|Tz]| vGoc 21
O/ | 29 [ 99 [ 9 | 0 [ew [¢cor[ O [ ¥8 [08 | O | 96 | ¥S | 0 [ 2G| 6v [ ¢ |25 [6v | ¢ |6V | v | bc | 8v08 o
£9 [ /9 [ €9 [€9 | O [zo /0| O [08 08| O | %5 |¥S | O |6v|6v | O |Gy |G¥ [6C [ Lv | Zv | ¢ | 08+8 2|5
oTololoTololofooflofolololoflolololololec]lololon]oosh | sl
a7 11 P 11 M a7 11 M a7 11 M a7 11 M a7 11 M 1 11 M 1 17 | O3 [(LHSNIAVY _H_ M &

L4 8l 14 9 MR KA Y TEY Y EY 09- n 8

HLQIM (HLOM 3Nv1 LV S3NVT 30 ¥38NNN) SINITVAIND3 3¥vML40S NOISIA ALDOT3A |>, & |-

SJNVY 3ONVHOYIINI | LJ ZZ-HLOM | 14 84-HLAM [ 13 vZ-HIOM | 13 zg-HLOM | 134 OZ-HLAM [L13 8l -HLQIM NOIS30 \m 5,
_ XVAN 78 =3 ONISN (lvdNy) HAW 09 30 033dS NOIS30 vV JO4 SYOLIVH NOIS3A N
= o
> . . "310H3A NOIS3IQ Z9-8M Y NO 03S¥8 S| NMOHS ONINIQIM m M
o SINWA A ONV 41173 ONIONOJSI¥NO0D 3HL ¥O4 SNIQvY 318YMOTTY WNAININ 3HL SI SNIQvy G3LSI 1334 NI SINTVA A 8 47191 £

:310N




b ) o “310IH3A NOIS3Q 29-8BM ¥ NO Q3SVE SI_NMOHS ONIN3QIM -
0 SINTVA M ANV 27373 ONIONOJSINYOD IHL HO04 SNIAVY 378YMOTIY WNNININ 3HL SI SNIAYY A3LSIT "1334 NI SINTWA » Yw.ﬁoﬁ als
— = -
= B
Z|l-12
<|u|®
ZIT| 0L |292| 99 | 9 |6SG| 0%l | v |ies | 86 | ¢ |cve]| 19 | ¢ |<€s¢| 6G | v |vec | 9S | S | wiz| vS | 8 887l || e
¥/C| O/ |852] 99 | O |ivv | 2k | 0 |1ec | #8 | O | 122 | 9G | 8<Z |82Z| 8G | 8% |61C | 9G | 8% | oz | ¥G | 6L 9o |1 w|?
0/C| OL |G52| 99 | 0 |9sv |2l | 0 |zzs| v8 | O | @c| 9GS |£C |Gec| 8S | LS |GC | 9S | Zv |90z €S | 8L £ |A S
L9¢| o zsz[ 99 [ © osv |2 [0 [ees|¥8 | 0 [GZ[9G [sZ[zez| as [2& [Sic [ 96 2% [wog| €6 [22 | So8t | 2.
¥9Z| OZ |[6%2| 99 | 0 |Gev |2l | 0 |6lg | v8 | O | €12 | 9S |92 | 92| 85 | 9¢ |60C | GG | 9% |00z G | 97 98l | al=
09¢| 0/ [G¥z |99 | O [6l¥ |2l | O |#we | ¥8 | O |OZ|9G |SZ | wic| 4G | G€ |SOZ | GS |G¥ | <61 | €S |G L ¥Z6l Zl°e
IGZ| OL |¢cvz| 99 | O |wiv |2 | 0 |og | ¥8 | O |Z02]| 9S | Sc | WZ | 4G | G |0z | GS |Gv | v61 | €S | vZ | 086l ol 3
$GZ| OZ |65¢| 99 | O |80v |2t | O |90c| ¥8 | O | +v0OZ| 9S | v'C |80C| /G | v& |66l | GG | v ¥ | 16l | £G | $L | wsOC Sla
0GZ| OZ |92 | 99 | O |zOv |2l | o |zos| ¥8 | O |10 | 9S | vC |S0C| /G | v& |96 | GG | v v | 16l | ¥G | 2L | Z80C L
SvZ| OZ |¢52] 99 | O | /65| 2t | O |96z | ¥8 | O | 661 | 9S | v'C |20C| 4G | v & | ¥BL | GG | v ¥ | 16 | G | b £ 6C1C ©
CvC| OL | 622| 99 | O |65 |2k | 0 |w6z | ¥8 | O | 961 | 9G | $C | 86| 4G | <€ |06l | GG |s ¥ | 16l | GG | £ 161C
65C| OZ |92z | 99 | O |98¢| ¢t | 0 |68z | ¥8 | O | €61 9G | < | G6l | /G | €% |48 | GS |s+ | 16l | 9S | 69 | c¢vee
9¢Z| OZ | g2z | 99 | 0 |08S | ¢l | 0 |c8z | ¥8 | O | 06k | 9G | < | $6F | 4G | €€ |G8 | GG |S+v | 16l | LG | 89 | w6ee
TeC| OL | 6lz | 99 | O |wvig| e | 0 |18z | ¥8 | O | 281 95 |2 | 68 | /G | ¢& |8 | %G |2v | 16l | 8S | 29 | 9vse
62C| OL | 91z | 99 | O |695| ¢ | 0 |zZZz| ¥v8 | O | G8L| 9G |2 | 98+ | 4G | ¢¢ |64L | ¥G |¢v | 16l | 8S | 99 | 86%¢
GZZ| OZ | 12| 99 | O |s9c |2t | 0 |ciz| ¥8 | O | 2= | 9S |2C | e8| /G | C% |9Lv | vS |2 | 161 | 6G | G9 | 1Gve
TZZ| OL | 60| 99 | O |8Sc| e | 0 |89z | ¥8 | O | 641 9G | vc | 08l | 4G | V€ |2t | G | Vv | 16l | 09 | ¥v9 | v0Se
6L | 0L | 90Z | 99 0 2S¢ | Clb 0 ¥9Z | ¥8 [¢] 9/l | 96 L'z LLL LS L' | 0LL 145 'y 16l 19 <9 8GGC
GIZ| OZ |$0Z| 99 | O |Zvs| el | 0 |09z | ¥8 | O | wZv | 9GS | vZ | vt | ZG | VS | Z9v | vG | vv | 161 | 29 |29 | ¢l9C
¢l | 0L | 00Z| 99 0 Lve | Clb 0 9Gz | +v8 [¢] LLL | 98 4 LLL 9G ¢ 9l 145 14 16l ¢9 1’9 0,492
80C| OZ | 961 | 99 | O |Gec | et | 0 |zsz | v8 | O | 89| 9S | ¢ |89t | 96 | ¢ |+or | vS | v | 16l | ¥9 | 9 62/C
GOZ| OZ | €61 99 | O |oge |2t | 0 |Zvz| v8 | O | G9 | 9SG | ¢ | GO | 9G | € |8GH | vS | v | 16, | GO | 6G | 682
10Z| OZ |06l | 99 | O |ves| el | 0 |svz| ¥8 | O | 29| 95 | O | 6%l | z5 | 6¢C |GG | ¥S | 6% | 161 | 99 | 8G | 2G8¢ 1
86l | OZ | /81| 99 | O |6ic |2t | O |65z | ¥8 | O | 091 | 9GS | O | 9%l | 25 | 62 |2t | #S | 6% | 9vh | 1S | £ G 9162 <
Y6l | O/ | ¢8| 99 | 0 | <S¢ |2 | 0 |cez| ¥8 | O | 2G| 95 | O | ¥l | ¢G | 62 |OSl | ¥G | 6¢ | cvi | IS | 96 | 286¢ x
16l | O/ | 081 99 | O |<0¢| 2t | 0 |i1sz | ¥8 | O | %G1 | 9S | O | vl | 25 | 6¢C |Zvt | ¥S | 6¢ | 1wk | 1G | GG | 16O S O
Z80 | O/ | 24199 | 0 |zog| 2 | 0 |zzz| #8 | O | 16t | 95 | O | 65t | 2 | 82 |vwi | G | 8¢ | zc1| IS | vG | cais r
Y8l | 0L | vZ1 | 99 | O | 962 | ¢t | O |zzz| v8 | O | 8¥t| 9S | O | 95t | 2G | 82 | Wb | ¥S | 8¢ | Gel| IS | €6 961 w 3
08l | OZ |0/1] 99 | O |16z |2t | O |@z | ¥8 | O | 9vl |95 | O | st | zg | 82 |85t | ¥G | 8¢ | ¢ev | 1G | 26 | ¢ics DL =
L[| 0L | 29| 99 | O |G8Z|clh | 0 |wiz | ¥8 | O | <vi| 9GS | O | 1§k | 25 | 8C |95t | ¥G | 8¢€ | ogt | IS | V'S 1G¢¢ N =
VIl | O/ | v91 | 99 | O |08c¢| 2l | 0 |owc | ¥8 | O | 0¥l |95 | O |82t | ¢G | 22 |2st | €6 | 2€ | zav| 1S | & B343 ©
0/l OZ |09 | 99 | O |wviz |2 | o |90z | ¥8 | O | Z¢L | 9S | O |92 | 25 | 22 |OSt | €6 | ZS | ver | 1S |6V | =168 n 2
/9| O/ | 26199 | O |89¢| 2 | 0 |z | ¥8 | 0 | ¥S1 ]| 95 | O | et | 2 | 22 |22l | €6 | 2€ | zar | IS | 8% | £09% Wz 2
COl | OZ | %G+ | 99 | O |g9z | ait | 0 |76l | v8 | O | 25t | 9S | O | tct | 2G | 9¢C |vel | €6 | 9¢ | 6l | IS | Z¥ | 669¢ >0 -
09F | OZ | 1SL | 99 | O |ZGZ| 2t | 0 |s6L | v8 | O | 62t 9SG | O | 8L | zG | 92 |12t | €5 | 9% | o | IS | 9¥ | G6/¢ x g 5
9GL | OZ | v+ | 99 | O |2Sz| el | o |68 | ¥8 | O | 920 | 9S | O | 9 | 25 | 9¢C | 6lL | €5 | 9¢ | vl | IS |G ¥ | 968 S s
SGL| OZ | vvL | 99 | O |9vz |2t | O |8 | ¥8 | O | sct |95 | O | <i | 2 |92 | 9 | €5 | 9% | wh | 1S | v ¥ | 000¥ O Z
B¥L | OZ | \vt | 99 | O |Ovz| 2l | o |08t | ¥8 | O |02l | 9GS | O | O | 2 | G2 | i | €S |S< | 80r| OS | ¢ | 6017 O 2
YL | 0L | 8L | 99 | O |Gec| 2t | O |91 | 8 | O | 8w | 9GS | O | 80L| 26 |SC |0l | €6 |G¢C | GOl | OS |2 v | veew x
Z¥l | OZ | k| 99 | O |62z | 2t | O |zit | ¥8 | O | G | 95 | O | GOL| 2G | G |80OF | €G | G¢ | €Ot | OG | Vv | vvev Z T g
6l | OZ | 151 |99 | O |vez| e | 0 |89t | #8 | O | 2 |95 | O |<€OL| ¢G | Sc |GOL | €6 |SC | 0Ol | OGS | + 697 O ©
GSl| 0L | 82|99 | O |8z | ek | 0 |v9l | v8 | O | 60| 95 | O | OOL| 26 | v |20l | €6 | ¥ S | 86 | OS | 6¢ | 109% =S z
7Sl | 0L | Gz1 | 99 | O |slc| e | O |09 | ¥8 | O | 20| 95 | O | 86 | 2G | ¥ | 66 | G | ¥ € | g6 | 0G | 8% | Oviv — o
621 | OZ | 12v | 99 | O |0z | e | O |GGt | ¥8 | O | %01 | 9S | O | S6 | 25 | ve | 46 | €G |vE | ¢6 | 0OG | L€ | 988% W =
GZl| OZ | 8L |99 | O |0z |2t | o |G | ¥8 | O |00 |95 | O | 56 | 2 |2 | v6 |25 |£< | 06| 0G | 9% | 0%0S = TQ)
T2 | OZ | G |99 | O |96l |2 | 0 |zvw | ¥8 | O | 86 |95 | O | 06 | 26 |£¢C | V6 | ¢S |£¢ | 28| 05 |G¢ | <cocg < O
8L | O/ | ¢l |99 | O |06l |2t | O |cvi | ¥8 | O | G6 |95 | O | 48 | 25 | €2 |68 |25 |€< | Ga | 0S5 | v& | GitG
GIL | O/ |80L| 99 | O |G8i |2l | O |65L | ¥8 | O | 6 | 95 | O | S8 | 25 | €2 | 98 | ¢S | €< | ¢8| 05 | €€ | £GSG Q-
W | OZ |GOL| 99 | O |6Z1 |2 | O |wveL | ¥8 | O | 06 |95 | O | 28 | ¢G |cc |8 | ¢S |¢¢ | 64 | 05 | ¢& | 16Z6 —
80l | OZ | 20|99 | O |wzl |2t | 0 |ost |v8 | O | Z8 |9S | O | 08| 2c |2 |8 |25 |¢¢€ | 22| 0S | v 1G6G
vOl | O/ | 86 | 99 | O |89l |2l | O |9z1 | ¥8 | O | ¥8 |95 | O | ZZ | 25 |¢¢c |8 | 25 |25 | vz | 06 | & 9719
10l [ 02 | S6 |99 | O |zol |zl | 0 |cet |v8 | O | 18 |95 | O | GZ | 26 |22 |SL |25 |¢¢€ | zz | 0S |62 119
76 | 0L | ¢6 |99 | O | /St |2t | o |ew | ¥8 | O | 64 | 9GS | O | 2Z | 25 | ve | 2L | 25 | ve | 69 | OG |82 | 2999
¥6 | O/ | 68 | 99 | O |Gl |2k | O | # | ¥8 | O | 92 | 95 | O | OZ | 25 | v2 | OZ | 25 | vE | ¢9 | 05 | 22 | 1£69
06 | 0L | G8 |99 | O |9vl |2k | O |60 | ¥8 | O | €2 | 95 | O | 29 | 25 | v¢ | 49 | 25 | v | v9 | 0S | 9¢ | iceL
/8| 0/ | 28|99 | 0 |ov |2t | 0 |GoL | ¥8 | O | 02 |95 | O | #9 | 2 | v¢ | S9 | 25 |1s | 29| 06 | Sz | +ec’
v8 | 0L | 6L | 99 | O |vel|cw | O |1oL | ¥8 | O | 2995 | 0 | 29| 25 | ¢ |29 | 2S | € | 65 | 6v | v | /8L
08 | 0/ | 92 | 99 | O |6zt |2 | 0 | 26 | ¥8 | O | G9 | 95 | O | 6G | 25 | ¢ | 6G | 25 | € | 46 | 6% | | cves
[l 0L 2|99 | 0 |sch|aw | 0 |6 | %8| O | 29|95 | 0 | 26| 25| ¢ | 4GS |25 | € | v5 | 6% |¢cc | <vos
/| 0/ | 69|99 | 0 |8u|cut | 0 |88 |¥8 | O | 66|95 | 0 | S | 2G| O |6v | £v |62 | ¢c | 6v | vZ | £806
0L | 0L | 99 |99 | O |cw |2 | o | v8 | ¥8 | O | 95 |95 | O | 2GS | 25 | O | Zv | v |6¢C | 6v | 6% | ¢ 9956
0Olo oo |lolo|lolo|lo|lo|lolo|lo]o 0Ol ofololo]ez[ o[ o][oN] ooeer |,
Afnalalmlwlaalwlafmlwlafnlw[afvalwTalv]w[a[n[milansnavs|oy
148l 14 91 b e ¢ Loz 2L ol ool Ol ol 60l co- mm
HLaIM (HLAIM 3NV LV S3INVT 40 ¥38ANN) SINITVAIND3 3dvML40S NOIS3A ALDOT3A B
SJAVY JONVHONIINI | L4 ZZ-HLQIM [ 14 8¥-HIOM [ 14 vg-HIOM | L4 2Z-HLAM [ 14 0Z-HLOM [L34 81 -HLQIM NOIS30 g

XVN 78 =3 ONISN (lviNd) HAW S9 340 033dS NOIS3IA v JOJ SYOLIOVI NOIS3A




z
00s | Gz [s8z |z [ 0 [08v[ozi| o [09¢[ 06 | O [ovz| 09 [8C [8¥C[ 29 |8€ [8ez |09 [8% [gzz [ (S | 8 zer |28
162 | L |18z | ¢z | O |viv| o0zt | 0 |9Gs | 06 | O | /52| 09 |9¢ |svc| 29 | 9€ |vsz|6G |9v |vez | LS |64 | o002 | S&
£62 | 6/ [8iz | ¢z | 0 |89v oz | 0 166 [ 06 | 0 |pez| 09 [Ge | 662 29 [GE |oce |65 |Gv |ocz| 25 [z oo |&ff
682 | S¢ vz | ¢L | O [¢9v[ozi| O [zvs| 06 | O |15z |09 [vZ [SSC| 19 | v& |92z |66 [+ ¥ |9 | G | 22| Suz |ww
S8z | G |1uz | c. | O [9G¥[o0zi| 0 |eve | 06 | 0 |gez| 09 |ve |[25¢| 19 | vs [cecc|6G [v¥ |eie | 46 | 9L 2vee |
28z | G¢ |19z | zs | O [OSv[ozi| 0 [8€¢[ 06 | O |gzz |09 [€¢ |82C| 19 [€€ [6lz [6G [€v [0ig [ 95 |SZ | G0ge
8/Z | 6L [v9z | ¢z | O |wvv|ozi | O |eec|[ 06 | O |zgz| 09 [£¢ |S¢e| 19 €€ | otz | 6G |e¥v [£02| 95 | ¥4 | G9%C
vrz | 6L [09z |2z | O [8Svozi| 0 |62s| 06 [ O |61z |09 [£C [¢ce| 19 [€€ |clc [ 6G |ev [Goz| L6 [€4 [ ¢ewe
0sz | 6L |9SC | ¢z | O [2fv|ozi| 0 |%zs| 06 | O |9z |09 [¢¢ [ 82| 19 |2 |60z |85 |V [G0Z| 45 [ ¢4 | 08¥
19z | G¢ [sSz|ece [ 0 [9¢v[ozi| 0 [0z |06 | O [ciz |09 [¢e [SIZ| 19 [C€ [90z[8S [cv |G0z | 8S [ V£ [ Gese
£9z | Gz |6vZ | ¢s | O |Ozv[o0zi| O [Gle [06 | O |oig |09 |[¢¢ |eic| 19 [Ce [goz|8S [¢v [GOz | 66 | £ | 065¢
652 | 6L [9vz | ce [ O [wiw[oz| o [ue [ 06 [ O [,0z[ 09 [+'Z [80Z] 19 | V'S |00z |85 [1'v |[Ss02[ 09 [69 | S92
GGz | Gz |gve | ¢e | O [80v[ozi| O [90g | 06 | O |40z | 09 [VC [GOZ| 19 | V& [ s6r[8G |7 oz | 19 |89 | 6692
¢Sz | Ge |6€c | ce | O [2ov[ozl | 0 [z0s[ 06 [ O |10z |09 [FZ 202 19 [V [w6l [8S [1'v [GOz [ 29 | 9| €52
8¥Z | G/ |Sgz | ¢z | O |96€|o0zi | O |262]| 06 | O |g6L |09 [LC | 66L| 19 | Le |16l |85 |Fv [Goz| €9 |99 | £08C
vve | G ez | ¢ | O |06€ ozl | 0 [¢62[ 06 | O [cer |09 [ ¢ |S6L| 09 | ¢ |/8|8S | v [Goz| ¥9 [ G9 | 2982
0vZ | Gz |82z | ¢ | O [¥#8€[0zi | 0 [88C| 06 | O | g6 |09 | O |9/l G | € [ver|[8S | v |9/ | S5 | v 9| 6I6C
L§T | G vz | e | O |8/f[ozl| 0 [¥8z[ 06 | O |68 |09 | O | ¥Z1 |GG | & [z |8S | v |4zt [ G5 | €9 | 4462
ez | 6z |izz |2z | 0 |25 02| 0 |642] 06 | O |es |09 | O |12l |66 | £ |6z |85 | v |+ | SS |29 | st | =2
622 | 6. [41c | ez | O |99 [0z | 0 Jscz| 06 | 0 | e |09 | O |89 65 |62 [Gu [es [6€ [eoi [ o6 [ 1o | 660 | <
Szz| S |wz | ez | O |09 [0zt| 0 |0Zz| 06 | 0 |08 |09 | O |G9 |GG [62 |2z [8S |6 [Gar[Ss | o | coe | X
2zc [ 5. [0z | ez [ 0 |75 [0z | 0 |98z | 06 | 0 | csi | 09 | O [ €91 55 |67 [69 |85 [6% [zai| o6 65| sees | D O
8iz | S [£0z | ¢z | O [8¥E[ 02| 0 [192 | 06 | 0 | s |09 | O | 09| 5 [6¢ | Z9r |85 |65 |65 | 56 |86 | 962 | x W =
vic | G, |g0z | ¢/ | O [eve[ Ozt | 0 [2G2| 06 | O |4z |09 | O |ZGL[ GG | 8¢ [ o | £G [8¢ 961 [ 65 | £G [ 995 L o
0z | ¢ [00z [ zz | O [9€€|0zh| 0 |eSc| 06 | O |89 [ 09 | O | »SH| GG |8 |09l | /G [8€ [¢GL [ G5 |96 | 6¢¥E [ A
L0Z | G |96l | ¢z | O |Of¢| o0zl O [8vz| 06 | O |Gor [ 09 | O | 2¢5H| GG |8C | /Gl | /G [8€F [0GL [ G5 |GG | #IGE n s
£0Z | 6/ |26l [ ¢z | O [wee|0zi| O [c¥vz| 06 | O |9y [ 09 | O [ 6vi| GG [8Z | vG1 |46 [8¢€ |8yl [ GG [ vG | 265 | (py g
661 | 5. |68l [¢c | O |@ oz | 0 [66c] 06 | 0 |eai |09 [ 0 [Ov| 65 [7C |ia |26 [ 7€ [wwi [ G5 [€6| o8 | 'y == %
S6l | G/ [G8l [ ez | O [aie ozt | O |vsz| 06 | O |96 [ 09 | O [ €wh| GG [£C |evl |G |£€ [2vl | G5 | €G | 9GL€ O E
Z61 [ 6 |8l |z | 0 | 90¢ [0zt | 0 [0sc | 06 | 0 [cai |09 [ O | [ G5 |22 [ow [ 2% [en |56 |15 | wver | = & &
991 | 6/ |84 [ 2z | O [00s|ozt| 0 |Gzz | 06 | 0 |05 |09 | O [ 8|6 [£2 [ev |46 |Z¢ |oev [SS | S | ee6e | XX ©
v8l | G, |Gl |2z | O [¥62| 0zt | 0 |12z |06 | O |¢4» [ 09 | O | Get| GG [9C [beL [ 4G [9¢ |eau [ 46 [67 | 20y | Dy &
081 [ G/ [1v [/ | 0 [882]0zi| 0 |9z [ 06 | O [wwi|09 | O [Zer] 66 |92 [oai|s6 [9¢ Jon [¥S[8v [ Gev | Oy ¢
LLL | GL [ 89l | CL 0 Z82 | 0zl 0 2l | 06 0 Lyl | 09 0 0¢L | GG [ 9°C | gL | 4G |9°¢ |2 | ¥S | LY Sr444 b~
€06z [vor[es [0 [9rc]ozi] 0 [£0z]06 [0 ['eer 09 [0 [Z2T[ 66 9 [ogi[¢G [9% [Gai[¥S [ 9% [ ¢oev | — =
691 | G£ |09L | ¢z | O |0LZ| 0z | 0 [s0z| 06 | O |gel |09 | O | #2l| G5 |G | e [ 4G |G |1er | ¥S [Sv [ svvy L &
oL [ 6. [ 2o [ | O [v92]oa| 0 |86l [ 06 | 0 [zei |09 | O | 12i |55 |52 [ver |45 [S¢ [eu [ ¥ [vv | seer | OO 2
29l [ Sz [¢5 [ zz [0 [852]ozi| 0 [v6l [ 06 | O [6z1 [09 | O |6l |GG [SZ [tz [«6 [S€ [ou | ¥S[€v | 649% — = Z
8Gl [ Gz [0Gl [ 22 | O [25¢[ 0zl | 0 |68 06 | 0 |9zt [09 | O | 9W [ GG |G | 6w [ 26 [GF [en [ #S [¢v | Gosy | — g
vSi | G2 [ovi [ ez | 0 [ovz|oei| 0 |68 [ 06 | O |czr |09 | 0 [en |66 [ve[oufos [ve [ou[vS [tw | cs6r | L) >
OSL | S¢ et [¢2 [ 0 [0vZ] 0zl [ 0 [081[06 | 0 Joz |09 [0 [[OW[Gs [¥ve[en o5 [ve [zor[ ¥ [ v | 005 | Z
Lyl | Gz [ 651 |2z | O [¥€c 0zt O |9zr [ 06 | 0 | o |09 | O |80 [ G5 [ve | ow [95 [vE [Gor | #S |65 | zzes | <C
Sl | Gz |91 [ ¢/ | O [8¢C¢[ 0zl | 0 |14k |06 | O [ v |09 | O [SOV| GG [ve |0 [9G [¥€ |[coL| vs |8¢€ | 955 | ¢
651 [ G/ [zeL [ e/ | O [2ec|ozi| 0 |49 06 | O | w [09 [ O [ZOU[ 65 [e¢ [vor[9S [€€ |66 | ¥S | 25| 555 | f—
Gel [ Gz |82 [ ¢, | O [9iZo0zl| 0 |29 |06 | O |gor |09 [ O |66 G5 [£C[1or[9S [€€ | 96 | »S | 9F | 805
Zel [ G/ |Gev | ez | O |OiZ|ozi [ O [8S1[06 | O [Gor|[09 | O | 46| GG |€¢ |86 |95 |[€¢€ [ w6 | vS | G¢ | 888G
820 | G, [vel | ¢, | O [¥0z[ ozt | 0 |eSt| 06 | O [zor |09 [ O | #6 |GG [eC | G6 [9G [€€ | 16 | G | ¥'g | 6L09
vzl | G, | 8u | cs | O |6l 0z | 0 [6vi | 06| O |66 |09 | O | 16 | GG |2 | 26 [9G [2¢ |88 [ €5 |¢5 [ i8e9
0zl | SZ [ vl |22 | O |26l ozt | 0 |vvl |06 | O |96 |09 | O | 88| GG [2Z |68 |95 |25 [ S8 | €6 | ce | S6¥9
[0 |G| |ce | 0 [98 [0z 0 [Ovi|[ 06| O | ¢6 |09 [ O | 986G |22 | /8 |96 [2¢ | ¢8| €6 Vs | weso
Sl [ Sz [Z0v [ ez | O |08 |ozi| 0 |Get |06 | O |06 |09 | O | €8G5 (2|8 |95 |25 |08 | €5 | € | £969
601 | Gz [vOL | ¢z | O [#ZL[0zi| 0 |1er [ 06 | 0 | 49 |09 [ O | 08| GG [be [ 18 [9G [VE [ /¢ [ €5 |62 | leel
SOl | S/ [00r [ 2 | O [ 89 |0zt | 0 |9zt [ 06 | O | v8 [09 | O | ZL | GG [V | 82 [9S | V€ | vz | €G [ 8¢ | 90GL
2oL | G, [ 96 | ez [ O |29 [0z | 0 [zer [ 06 O |18 [09 [ O | GZ |GG |vC [ G2 |96 | V€ | ¢/ | 56 [ £ | Go8L
86 | G | €6 |2z | O [9Sh[o0zi| 0 |zt [06 | O |8 |09 | O |22 |GG Ve [cL [9S |VE |69 | 56 [92 | cui8
¥6 | G/ [ 68 | ¢/ | O |OSt|ozi| O [ ¢ |06 | O |G/ [09 | O [ 69 G5 | 2 |69 |GG [ € |99 |56 [Ge | vivs
06 | G2 |98 [ 2z | O [wvl|ozi| O [BOL[ 06 | O |z, [09 | O [ 99 [ GG | ¢ [ 99 [SS | € [¢9 |96 [ve| 1588
(8 | GL |28 [c/ | O |8s|0zi| 0 [#O. |06 | O |69 |09 [ O | ¥9 |GG | ¢ | %9 |GG | € |19 | €5 [€c | 0926 w
€8 [ GZ |6 | ¢z | O |zsl|oei| 0 |66 [06 | O [ 99 [09 [ O | V9 [GS | ¢ |19 [GS | € [8S |¢€S |22 | 906 o S
6L | GL [SL [ ez [ O [9zh|ozk| 0 [G6 |06 [ O |¢9 |09 O |8 [ G5 | O [ €6 |0G [6C |GG €5 Ve | welor o
Sz [ G |2l |ec | 0 Joz[ozi| 0 [06 |06 0 [09 09 |0 |SS[GG| O [05 [0S [62|¢s |95 2 | 1gi0 215
0 lo0JloJo[O0O[of[olo]o][o[0O o [o|O0O o[0o[0T] o] o/[8z]o0]o0]oN| 005w sl
Alnmamw[a[mw«[almn][wlalwn]w][a[v][w[a[v]w«]nA]n][wm :bm:_oé__m_ =
138 [ 139 2l o€ KA Y TEY ED 6 01 os- n 8
HLQIM (HLOM 3Nv1 LV S3NVT 30 ¥38NNN) SINITVAIND3 3¥vML40S NOISIA ALROTIA S, & -
SJNVY 3ONVHOYIINI | LJ ZZ-HLOM | 14 84-HLAM [ 13 vZ-HIOM | 13 zg-HLOM | 134 OZ-HLAM [L13 8l -HLQIM NOIS30 \m 5]
- XVAN 78 =3 ONISN (lvdNd) HAN 0/ 40 (033dS NOIS30 v 304 SyO1Ivd NOIS3A i
N <|+—-|9O
o ) o "3I0HIA NOIS3A Z9-8M_ Y NO 03SV8 SI NMOHS ONINIQIM elyl®
o SINTVA M NV 47973 ONIONOSIHY0D 3HL ¥O3 SNIQvY 318YMOTV WNNINIA 3HL SI SNIQvY 3LSIT "L333 NI SINVA # B 197 z

:310N




"3T0IH3IA NOIS3A Z9-8M V NO 03svg S| NMOHS ONIN3dIM
‘SINTVA M ANV 4737 '3 ONIONOJS3¥YO0D 3IHL ¥O4 SNIAvY 3I1gYMOTIV WNWNININ 3HL SI SNIQVY d3LSIT "1334 NI S3INTVA M 3 J7 47
:310N

1 0F 1

L2l
/34
L2l
/34
L2l
/34
L2l
/34
L2l
/34
L2l
[34)
L2l
[34)
/x4
L2l
/x4
L2l
/x4
L2l
/x4
L2l
/x4
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
L2l
/34)
L2l
L2l
L2l
L2l
L2l
L2l
L2l
16l | /2L
G8lL | L2L
8/1 | L2l
Ll | L2
99l | 2L
6Gl | L2l
€6l | L2L
9rl | L21
ovl | L2L
vel | L2L
Lel | L2

¥9 <9 SLee
9 9 i 08¥¢C
¥9 9 (er4=t4
9 9 Gl9C
¥9 9 : v0LC
9 9 18LC
¥9 9 96.L¢
9 9 9G8¢
9 9 Zv6¢
9 9 0L0¢
9 9 620¢%
9 9 880¢
¥9 9 (4%
9 9 602¢
9 9 892¢
9 8G | 8C¢T
9 8G ) Y6¢¢
9 8G | 29v¢
9 8S ) [SXS
9 8¢ ’ : vLS¢
9 8G : 8¥9¢
9 8G ’ ) SCLS
¥9 8¢ i 08¢
9 8S ) 8C6¢
9 8G ) ) 086¢
9 8S ) £20¥%
¥9 8¢ i 69l
9 8S ) 1472
9 86 | 29¢Y
9 8S ) Ak 44
9 86 | LSGY
9 8S i LYV
9 8G ) i 9Ly
9 8S ) 1887
9 8G ) 020S
9 8S ) ) 1SLG
9 8G L8CS
9 8 . 0¢¥S
9 8G ) 6.GS
9 8S S¢9S
9 8G L6LS
9 8S : L96G
9 8G 1609
9 8S 6,29
9 8G LLY9
9 8S 86 6089
9 66 | 8G S6 v€0L
9 96 | 8S L6 : 6 GLTL
9 £6 | 8S 6 ’ 06 L6SL
86 | ¥9 06 | 8S 16 . L8 99,
S6 | ¥9 L8 | 8S 88 ) ¥8 0S6L
26 | v9 v8 | 8S S8 ) 18 i 1818
68 | ¥9 28 | 85 4] ) 8L L0S8
98 | ¥9 6L | 8S 6/ ) SL LLLR
£8 | ¥9 9/ | 8S 9L L : 2616
6L | ¥9 ¢L | 8S L 0L 65G6
9L | ¥9 0L | 8S 0L L9 10001
eL ¥9 L9 | 8S L9 9 ¢8v0L
0/ | ¥9 ¥9 | 85 8G 19 0¢60L
L9 | ¥9 19 | 86 98 8G SOo8LL
v9 | ¥9 8S | 8S ¢G SS 00Z2l
o] 0 0 0 0 0 0 [¢] 0 0 0 0 ) 0 00L91
a7 11 a7 11 a7 11 a7 a7 | a7 b Pl a7 (713 | (LISNIAvY

g | 139 210 ¢ X Y ol Y 6 0l -
HLOIM (HLIM 3NV LV SINVT 0 ¥38ANN) SINITVAIND3I 3vM130S NOIS3A ALIDOT3A
SJAVY JONVHOYIINI | Ld ZZ-HLOM | 13 8¥-HLAM [ 13 vZ-HIOM | 13 zg-HLOM | 13 0Z-HLOM [13 81 -HLOIM N9IS3Q

‘XVAN 78 =3 ONISN (IVJNY) HAN G/ 40 (033dS NOIS3d Vv 304 SyO1Ivd NOIS3d

6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L SL
6L GL
6L GL
6L GL
6L | 6 | SL
86 | 6¢£ | ¥6 | GL
v6 | 64 | 06 | GZ
06 | 64 | 98 | GL
(8 | 6L | 28 | G¢L
€8 | 64 | 6L | SL
6L | 6L | Gz | G¢L

SHEET

ROAD AND BRIDGE STANDARDS

REVISION DATE

RURAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

75 MPH DESIGN SPEED

TRANSITION CURVES

£hl
8¢l
el
871
vZl
6l1
Vil
60L
SOl
0oL
S6

Hi[=llel (e} le] (o] (o]} (o] o] (o] o] (o} (o] (o} [} (o] (o] (o} (o} (o] (o] (o] o] [o] o] (o] o] (o] o] (o] (o] (o] (o] (o] (o] (o] [o] fo] |o] (o] |o] (o] o] o] [o] o] [o] (o] [s ] [eT] [a1)

== |N[N[N NN (MM ()N
EOOOONNNNNNNNNNNNNNNNN

z [O|O(O|Oo(O|Oo(Oo|o(Oo|o|o|o(o|o|o|o|o|o|o(o|o|o|o|o|o|o|o|O|o|Oo|o|o|o|O|o(O|o|0O|o|O|o|0|0o|0|0|0|0|o|o|o|o|o0|o|o|o|o|o|o|o|o|o|o
2 [O|O(O|0O(O|0O(O|0(O|O|O|O(O|O|O(O|0O|O|0O(O|0|0O|O|0|0O|O|0|0|0|0O|O|0|0|0|O|0O|0O|0O|0O(0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o|0|o|o|o|o|o
Bl [el{e)(e]{e](s]{e](e][e](e][e](e][e](e]le] (o] (] (o] (o] o] (o] (o] (o] (o] (o] (o] (o] (o} [s] (o] [s] (o] [s] o] [s]{o] [s] (o] [s] (o] [a] (o] (o] [o] (o] (o} [o] (o] (o] (o] (o] [} [o] (o] [o] ] (o] (o] (o] (o] (o} [a] (o}

SPECIFICATION
REFERENCE




98 £8
98 8
98 £8
98 £8
98 £8
98 £8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 £8
98 ¢£8
98 8
98 ¢£8
98 8
98 ¢£8
98 8
98 | 66 | ¢8
66 | 98 | S6 | ¢8
G6 | 98 16 | ¢£8
06 | 98 | 48 | ¢8
98 [ 98 | ¢8| ¢8

g0l
¢ol
gol
¢ol
gol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
gol
¢ol
gol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
g0l
¢ol
gol
¢ol
gol

M
~N

oz 9 s/9C
ol 29 5682
69 EE 620¢
69 99 S
69 EE 651¢
69 99 8ies
69 99 vZee
69 99 vSee
69 99 Seve
69 99 £9v¢
69 99 cIGe
€9 |6 99 z8se
9 |6 99 zsot
€9 |6 99 cTis
9 |6 99 0625
£9 9 [ g 098¢
9 9 |8 i85
£9 9 [ g 996¢
9 9 |8 Lv0v
£9 9 [ o ovly
9 9 zey
£9 S9 L9zy
9 9 sey
£9 S9 Olvy
9 9 L6vY
£9 S9 985Y
9 o 9 6997
£9 S9 SiLy
9 |9 9 1567
£9 9 'S | 2905
9 RS S
£9 SRS V| vies
£9 9 [ g 50vs
£9 ERECS 6675
9 9 [ g V| 9595
£9 v9 0z8s
9 v9 8985
£9 v9 8c09
9 v9 619
9 v9 299
9 v | ¢ 0559
9 v9 | ¢ cvi9
9 v | ¢ £es9
9 v9 | ¢ 960£
£9 v | ¢ Bl
9 v | ¢ 06vZ
£9 v | ¢ 188,
£9 v9 | ¢ 8vI8
£9 v9 | zc | 6 8see
86 | £9 86 | v9 76 ¢ | v8s8
6 | 59 56 | v9 16 v068
6 | ¢9 6 | v9 88 £916
88 | £9 68 | v9 c8 8256
S8 | £9 98 | 9 z8 1586
8 | 59 8 | €9 8L 15201
6 | 59 6, | €9 L 90L01
9 | 59 9, | €9 L 1071l
<L |59 99 | 85 69 Svell
oL | £9 9 | 85 99 oveer
99 | £9 09 | 85 9 Z | eviat
€9 | 59 8s | 8% 09 V0Ll
0o oo 0 0o 0 lo 0ol o 0 o [sc|o 0081
Al n BEES AN SRR A I (03 [(LDHSNIavY
1is [ 139 2l o€ EE FEY Y EY Y o8-
HLOIM (HLOM 3NV LV SNV 30 ¥38ANN)_SINITVAIND3 3¥VML3I0S NOISIA ALIDOTIA
SJAVY 3FONVHONIINI | 13 ZZ=HLOM | 13 8¥=HLOM [ 13 vZ-HLQM [ L3 2Z-HLOM | L3 OZ-HLOM |13 81 -HLOIM N9IS30

XVA 78 =3 ONISN (lviNy) HdW 08 40 (033dS NOIS30 v 304 SyO01Ivd NOIS3d

“370IH3IA NOIS3A ¢9-8M vV NO (d3Svg SI NMOHS ONIN3QIM
'S3NTVA M ANV 47173 ONIONOJS3YY0D 3HL ¥O4 SNIAvY 318VMOTIV WNWININ 3HL SI SNIAVY G31SIT "L334 NI S3INTVA M B 477
:310N

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
96 | 69
£6 | 69
06 | 69
98 | 69
£8 | 69
6L | 69
9L | 69
cL | 69
69 | 69

N
o~

—
N

—
~N

SPECIFICATION
REFERENCE

RURAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

80 MPH DESIGN SPEED

TRANSITION CURVES

z [O|O|O|O[O|O|O|O|O|Oo|Oo|o(O|Oo|Oo|o|Oo|Oo|o(O|o|O|Oo|O|o|O|o|O|o|O|o|o|o|O|o|o|o|o|o|Oo|o|o|o(O|o(Oo|o|Oo|o|o|o(o|o|o|o|o|o|o|o(o|o (o
2 [O|O|O|O(Oo|Oo(Oo|o(Oo|o|o|o(o|o|o|o|o|o|o(o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o(o|o|o|o(o|o(o|o(o|o(o|o(o|o|o|o|o|o|o|o (oo (o
z [O|O[O|O(O|O|O|O(O|O|O|Oo(O|o|O|o|Oo|Oo|Oo|O|o|Oo|o|Oo|o|o|o|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o(O|o(o|o|o|o|o|o(o|o|o|o|o|o|o|o(o|o (o
3OC)OC)OC)OC)OOOOOOOOOOOOOOOOOOC)OOOOOOOOOOOOOOOOOOOOOOOONNNNNEE

i i i iR IRIRIRIN
SIS SIS ST O] PN PN PN PN PN DR R DR DR D

REVISION DATE

1 0F 1

ROAD AND BRIDGE STANDARDS

SHEET




STANDARD TITLE PAGE
Bca-02 | QUARWPLE BOX CULVERT (0 TO 2 FT.PWLS) 1005.05
R QUADRUPLE BOX CULVERT (0 TO 2 FT.FILLS) ) 1005.06
BCQ-05 __QUADRUPLE BOX CULVERT (2 TO 5 FT.FILLS) 1005.07
R QUADRUPLE BOX CULVERT (2 TO 5 FT.FILLS) 1005.08
BCQ-10 __QUADRUPLE BOX CULVERT (5 TO 10 FT.FILLS) 1005.09
R QUADRUPLE BOX CULVERT (5 TO 10 FT.FILLS) ) 1005.10
BCQ-20 __QUADRUPLE BOX CULVERT (10 TO 20 FT.FILLS) 1005.1
R QUADRUPLE BOX CULVERT (10 TO 20 FT.FILLS) ) 1005.12
BCa-30 | QUADRUPLE BOX CULVERT (2010 30 FT.FWLS) 10053
R QUADRUPLE BOX CULVERT (20 TO 30 FT.FILLS) ) 1005.14
BCQ-40 __QUADRUPLE BOX CULVERT (30 TO 40 FT.FILLS) 1005.15
R QUADRUPLE BOX CULVERT (30 TO 40 FT.FILLS) ) 1005.16
BCQ-50 __QUADRUPLE BOX CULVERT (40 TO 50 FT.FILLS) 1005.17
R QUADRUPLE BOX CULVERT (40 TO 50 FT.FILLS) ) 1005.18
Bow- CWNG DETAL 154 FLLSLOPE - TYPEI 1006.01
CWNG DETAL 184 FLLSLOPE - TYPEI 1006.02
CWNG DETAL 15 FLLSLOPE - TYPEL ] ooses
CWNG DETAL 151 FILLSLOPE - TYPE| 1006.04
CWNG DETAL 154 FLLSLOPE - TYPEI 1006.05
CWNG DETAL 154 FLLSLOPE - TYPEI 1006.06
CWNG DETAL 154 FLLSLOPE - TYPEL ] 00807
WING DETAIL 1.5:1 FILL SLOPE - TYPE | 1006.08
SOIMMSREE I WING DETAIL 161 FILL SLOPE ~ Typp i 006,08
NG DETAL 15 FILL SLOPE Ty 1 o610
NG DETAL 15 FILL SLOPE Ty 1 oosi
CING DETAL 15 FILL SLOPE Ty 1 ooer2
NG DETAL 15 FILL SLOPE Ty 1 ooeis
NG DETAL 15 FILL SLOPE T 1 ooeis
NG DETAL 15 FILL SLoPE e n ooeis
NG DETAL 15 FILL SLOPE Ty 1 ooe

INDEX OF SHEETS

\VDOT
ROAD AND BRIDGE STANDARDS

SECTION 1000-BOX CULVERTS

REVISION DATE

SHEET 3 OF 4

VIRGINIA DEPARTMENT OF TRANSPORTATION 07712

1000.03




NOTES TO DESIGNER:

The designer shallensure that the following checks are undertaken to ensure the suitability
of the standard box culvert and wingwall designs to a particular site.

General:

The designer shallreview the site investigation results and material testing to confirm the
site exposure and environment is_within the scope of these standards. This includes highly |
saline environments, maritime environments including splash zones and other aggressive chemicals.

Box Culverts:

The designer shallreview the geometry and applied loading of the proposed site to ensure that
the design is within the scope” of these standards.

AASHTO Crack Control Criteria, Article 5.7.3.4, is ignored.
Wingwalls:
The standard wingwall designs do not allow for increased earth pressure loads due to seismic effects.

The designer shallensure that the overallslip circle stability and wall deflections are checked in
accordance with Section 11.6.2 of AASHTO LRFD.

The designer shallensure the friction cm%le for founding stratum, ffound’, is @ minimum of 32 degrees
for 2:1Slope Wingwalls and 34 degrees for 1.5:1 Slope Wingwalls. o »

Whlcle_re the_f_f%undmg stratum is a cohesive soil, the designer shallensure that the sliding stability of the
wallis verified.

Where the designer proposes to improve the foundation strata to allow the use of the standard win?woll
designs, the designer shall ensure that additional sliding and bearing pressure checks are carried out a
the base of the improved soillayer.

In locations where it is not practicalto provide the back of walldrainage system as indicated on the
drawings, the designer shallre-check the wingwall designs taking into account the site groundwater
conditions. Special consideration of groundwater conditions may” also be required in locations where the
watercoyrtse is prone to rapid andsignificant changes in water level, including seepage effects where
appropriate.

The designer shall calculate the nominal bearing resistance of the foundation materiolusing the semi-
empirical approach given in AASHTO LRFD Section 10.6.3.1.3 using the width of footing at the low and
high ends of the wingwall, dimensions N1 and N2, for the footing width B. The designer “shall check

that the factored bearing resistonce ot eoch end of the wall, gR, is greater than ‘the minimum values
?lven in the table below. Where the factored bearing resistance is below the minimum values given in
he table the designer shallre-design the wallbased on an increased footing width or provide
in*_-p‘rovementI to the foundation bedring resistance such that its bearing resistance exceeds the
minimum  values.

BC-GEN

2:1 Slope Wingwalls Type I 2:1 Slope Wingwalls Type 11 1.5:1 Slope Wingwalls Type I 1.5:1 Slope Wingwalls Type II
NI OR N2[Qr min, (NI OR N2| Qr min, NI OR N2| Qr min, NI OR N2| Qr min, NI OR N2 [ qr min, NI OR N2| Qp min, NI OR N2| Q¢ min, (NI OR N2| Qr min,
(F1.) (ksf) | (FT) (ksf) 1) ksf) | T (ksf) 1) ksf) | (FT.) (ksf) (F1.) ksf) | (FT.) (ksf)
3-0" 0.85 9'-0' 3.92 3-0" 0.48 8'-0 413 3-0" 1.02 8'-6" 3.44 3-0" 0.55 8'-0" 4.26
3'-6" L1 9'-6' 3.99 4'-0" 1.40 8'-6" 4.16 3'-6" 1.15 9-0" 3.57 4-0" 1.50 8'-6" 4.35
4'-0" 1.27 10°-0" 4.07 4'-6" 1.71 9-0" 4.21 4'-0" 1.50 9-6" 371 4-3 1.68 9-0" 4.64
4-6' 171 - 4.28 5'-0" 2.03 9'-6 4.43 4-3 1.68 10-0" 410 4-6 1.88 9'-6" 4.93
5-0 2.3 12'-0 4.36 5'-6" 2.36 10-0" 5.19 4'-6" 1.88 1'-6* 4.28 4-9 2.08 10'-0" 5.04
5'-6 2.36 12'-6" 4.46 6'-0" 2.70 10'-6" 5.23 4-9" 2.08 12-0" 4.42 5-0 2.28 10'-6" 5.49
6'-0 2.70 13-0" 4.56 6'-6" 3.05 n-e' 5.61 5'-0" 1.98 12'-6" 4.55 5-3 2.49 n-e 5.83
6'-6" 3.05 14'-0" 4.56 7-0 3.10 12'-0" 5.40 5'-6" 2.40 13'-6" 4.60 5'-6 2.1 1'-6" 5.93
-0 3.10 14'-6" 4.66 7'-6" 3.76 13'-0 5.55 6'-0" 2.53 15'-0" 4.95 5-9 2.93 12-0" 6.04
7-6' 3.45 15-0" 4.99 6'-6" 2.65 15'-6" 5.32 6'-0" 3.15 12'-6" 6.16
8'-0 3.51 156" 5.10 7-0 2.78 16'-0" 5.70 6'-6" 3.61 13-0 6.28
8'-6" 3.86 7'-6" 3.18 16'-6" 6.11 7-0 3.70 13-3 6.51
17'-6" 6.15 7-6" 4.17 14-0* 6.53
15-0* 6.48
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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BCB-DT

GENERAL NOTES:
Capacity: AASHTO HL-93 Loading
Specifications:
Construction: \2/6'8|7m0 Department of Transportation Road and Bridge Specifications,
Design: éASH.TfQ LRFD Brid%/e Design Specifications, 5th Edition 2010; 2011 Interim
pecifications; and VDOT Modifications.
Allconcrete shall be Class A4.

Deformed reinforcing bars shall conform to ASTM A615, Grade 60, All reinforcing bar dimensions on
the detailed drawings are to centers of bars except where otherwise noted and are subject to
fabrication ond construction tolerances.

Construction joints shall be constructed and bonded in accordance with the current VDOT Road
and Bridge Specifications.

Barrels more than 35'in length shall be poured in sections by providing vertical construction joints,
not exceeding 25'between joints nor more than 30'from ends of barrels.

%% Bars BH1 ond BH3 shall have o pin diameter of 24 bar diameters.
Dimensions on bor diograms ore out-to-out of bars. Bars are straight unless otherwise shown.

The number of BL1 and BL2 bars shown in the table is the number of longitudinal bars shown in
the typical section and may not equal the total number of bars required. BL1and BL2 bars shall
have “a lap of 30 bar diameters ot splices. At construction joints, first ploced bars shall project 30
bar diameters beyond the %omt. Estimated QUAN./LF shown for reinforcing steel does not include
%hgl quantity for flops of BL1Tand BL2 bars. The additional weight per longitudinal lap is shown in the
able.

The minimum cover of main reinforcing bars shall be 25" from the face of the concrete for
cu:ver{s under O to 2 foot fills and shall be 2" from the face of the concrete for all other
culverts.

All reinforcing, steel for culverts under 0 to 2 foot fills shall be low carbon/chromium reinforcing
steel conforming to ASTM A1035.

At the Contractor's option, BV1 bars may be spliced at the permissible construction joint in order
to, facilitate construction. No additional compensation shall be provided for the increase in
reinforcing steel quantity due to the splices.

Headwall quantities shown assume wingwalls are to be built at a 45° angle to the headwall.

The designs are applicable to the fill height and other conditions indicated. Any change in the
conditions invalidates these designs.

Wingwalls referenced by letter apply. when the acceptable foundation level is the same for both box
and” wings. If foundation levels are different, the height of the wm?wcll shall be adjusted by selection
of another lettered wingwall of the appropriate height. For wingwall details, refer to standard series
BCW for the appropriate fill slope.

For details of extending existing boxes, refer to standard BCE-O1.

Flor modification of details for skewed culverts, see the skewed box details included in the road
plans.

This standard shall be used with the BCB standard series.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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GENERAL NOTES:
Capacity: AASHTO HL-93 Loading
Specifications:
Construction: \2/68?0 Department of Transportation Road and Bridge Specifications,
Design: éASH:I’Q LRFD Bridt{;e Design Specifications, 5th Edition 2010; 2011 Interim
pecificationsi and VDOT Modifications.
Allconcrete shall be Class A4.
Deformed reinforcing bars shall conform to ASTM A615, Grade 60, All reinforcin

the detailed drawings are to centers of bars except where otherwise noted an
fabrication and construction tolerances.

bar dimensions on
are subject to

Construction joints shall be constructed and bonded in accordance with the current VDOT Road
and Bridge Specifications.

Barrels more than 35'in length shall be poured in sections by providing vertical construction joints,
not exceeding 25'between joints nor more than 30'from ends of barrels.

*% Bars BH1 and BH3 shall have a pin diometer of 24 bar diameters.
Dimensions on bar diagrams are out-to-out of bars. Bars are straight unless otherwise shown.

The number of BL1 and BL2 bars shown in the table is the number of longitudinal bars shown in
the typical section and may not equal the total number of bars required. BL1and BL2 bars shall
have ‘a lap of 30 bar diameters at splices. At construction joints, first placed bars shall project 30
bar diameters beyond the Jlomt. Estimated QUAN./LF shown for reinforcing steel does not include
{hgl quantity for faps of BL1and BL2 bars. The additional weight per longitudinal lap is shown in the
able.

The minimum cover of main reinforcing bars shall be 2!/," from the face of the concrete for
cu:ver%s under 0 to 2 foot fills ond shall be 2" from the face of the concrete for all other
culverts.

All reinforcing steel for culverts under O to 2 foot fills shall be low carbon/chromium reinforcing
steel conforming to ASTM A1035.

At the Contractor's option, BV1bars may be spliced at the permissible construction joint in order
to, facilitate construction. No additional compensation shall be provided for the incredse in
reinforcing steel quantity due to the splices.

Headwall quantities shown assume wingwalls are to be built at a 45° angle to the headwall.

The designs are applicable to the fill height and other conditions indicated. Any change in the
conditions invalidates these designs.

Wingwalls referenced by letter apply when the acceptable foundation level is the same for both box
and” wings. If foundation levels are different, the height of the wingwall shall be adjusted by selection
of another lettered wingwall of the appropriate height. For wingwall details, refer to standard series
BCW for the appropriate fill slope.

For details of extending existing boxes, refer to standard BCE-O1.

Flor modification of details for skewed culverts, see the skewed box details included in the road
plans.

This standard shall be used with the BCS standard series.

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

GENERAL NOTE
Capacity: AASHTO HI-93 Loading.
Specifications:

Construction - Va. Department of Transportation Road and
Bridge Specifications 2007.

Design - AASHTO LRFD Bridgte Design Specifications, 5th
Edition 2010; 2011 Interim Specifications; and
VDOT Modifications.

All concrete shall be Class A4.

Deformed reinforcing bars shall conform to ASTM A615, Grade 60.
All reinforcing bar dimensions on the detailed drawings are to
centers of bars except where otherwise noted and are subject to
fabrication and construction tolerances.

Construction joints shall be constructed and bonded in accordance
with the current Road ond Bridge Specifications.

Barrels more than 35' in length shall be poured in sections by
providing vertical construction joints, not exceeding 25' between
joints nor more than 30' from™ ends of barrels.

*% All bends shall be made with o pin diameter os listed in TABLE A
except for Bars BH3 and BH4 which shall have o pin diameter of 24
bar diameters.

Dimensions on bar diagrams are out-to-out of bars. Bars are
straight and #4 size unless otherwise shown.BL2 shall be #3 size.

The number of BL1and BL2 bars shown in the table is the number
of longitudinal bars shown in the Typical Section and may not equal
the total number of bars required. BL1 and BL2 shall have a lap of
30 bar diometers at splices. At construction joints, first placed

bars shall project 30 bar diameters beyond the joint. Estimated
QUAN./LF shown for reinforcing steel does not include quantity for
laps of BL1and BL2 bars. The additional weight per longitudinal lap is
shown in the table.

The minimum cover of main reinforcing bars shall be 25" from
the face of the concrete for culverts under 0 to 2 foot fills
and shall be 2" from the face of cencrete for all other culverts.

Al reinforcing steel for culverts under O to 2 foot fills shall be Low
Carbon/Chromium Reinforcing Steel conforming to ASTM A1035.

At the Contractor's option, BV1 and BV2 bars may be spliced at the
permissible construction joint in order to facilitate construction. No
additional compensation shall be provided for the increase in
reinforcing steel quontity due to the splices.

Bar HW2 shall be 4" less than culvert height in length.

Headwall quantities shown assume wingwalls are to be built at a 45°
angle to the headwall.

The designs are applicable to the fill height and other conditions
indicated. Any change in the conditions invalidates these designs.

Wingwalls referenced by letter apply when the acceptable foundation
level is the same for both box and wings. If foundation levels are
different, the height of the wingwall shall be adjusted by selection

of another lettered wingwall of appropriate height. For wingwall
details, refer to standard series BCW for the appropriate fill slope.

For details of extending existing boxes, refer to Standard BCE-01.

For modification of details for skewed culverts, see the skewed box
details included in the rood plans.

This standard shall be used with the BCD standard series.

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

GENERAL NOTE
Capacity: AASHTO HI-93 Loading.
Specifications:

Construction - Virginia Department of Tronsgortotion Road
and Bridge Specifications 2007.

Design - AASHTO_ LRFD Bridgte Design Specifications, 5th
Edition 2010; 2011 Interim Specifications; and
VDOT Modifications.

All concrete shall be Class A4.

Deformed reinforcing bars shall conform to ASTM A615, Grade 60.
All reinforcing bar dimensions on the detailed drawings are to
centers of bars except where otherwise noted and are subject to
fabrication and construction tolerances.

Construction joints shall be constructed and bonded in accordance
with the currént Road ond Bridge Specifications.

Barrels more than 35' in length shall be poured in sections by
providing vertical construction joints, not exceeding 25' between
joints nor more than 30' from™ ends of barrels.

*% Al bends shall be made with a pin diameter as listed in TABLE A
except for Bars BH3 and BH4 which shall have a pin diameter of 24
bar diameters.

Dimensions on bar diagrams are out-to-out of bars. Bars are
straight and #4 size unless otherwise shown. BL2 shall be #3 size.

The number of BL1and BL2 bars shown in the table is the number
of longitudinal bars shown in the Typical Section and may not equal
the total number of bars required. BL1 and BL2 shall have a lap of
30 bar diometers at splices. At construction joints, first ploced

bars shall project 30 bar diameters beyond the joint. Estimated
QUAN./LF shown for reinforcing steel does not include quantity for
laps of BL1 and BL2 bars. The additional weight per longitudinal lap is
shown in the table.

The minimum cover of main reinforcing bars shall be 2!/5" from
the face of the concrete for culverts under O to 2 foot fills
and shall be 2" from the face of cencrete for all other culverts.

All reinforcing steel for culverts under O to 2 foot fills shall be Low
Carbon/Chromium Reinforcing Steel conforming to ASTM A1035.

At the Contractor's option, BVl and BV2 bars may be spliced at the
permissible construction joint in order to facilitate construction. No
additional compensation shall be provided for the increase in
reinforcing steel quantity due to the splices.

Bar HW2 shall be 4" less than culvert height in length.

Headwall quantities shown assume wingwalls are to be built at a 45°
angle to the headwall.

The designs are applicable to the fill height and other conditions
indicated. Any change in the conditions invalidates these designs.

Wingwalls referenced by letter apply when the acceptable foundation
level is the same for both box and wings. If foundation levels are
different, the height of the wingwall shall be adjusted by selection

of another lettered wingwall of appropriate height. For wingwall
details, refer to standard series BCW for the appropriate fill slope.

For details of extending existing boxes, refer to Standard BCE-01.

For modification of details for skewed culverts, see the skewed box
details included in the road plans.

This standard shall be used with the BCT standard series.

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

SPECIFICATION
REFERENCE

\vDOT
TRIPLE BOX CULVERTS ROAD AND BRIDGE STANDARDS
STANDARD DETAILS REVISION DATE | SHEET 2 OF 3
VIRGINIA DEPARTMENT OF TRANSPORTATION 07/12 1004.02




BCQ-DT

GENERAL NOTE
Capacity: AASHTO HI-93 Loading.
Specifications:

Construction - Virginia Department of Tronsgortotion Road
and Bridge Specifications 2007.

Design - AASHTO LRFD Bridgte Design Specifications, 5th
Edition 2010; 2011 Interim Specifications; and
VDOT Modifications.

All concrete shall be Class A4.

Deformed reinforcing bars shall conform to ASTM A615, Grade 60.
All reinforcing bar dimensions on the detailed drawings are to
centers of bars except where otherwise noted and are subject to
fabrication and construction tolerances.

Construction joints shall be constructed and bonded in accordance
with the current Road ond Bridge Specifications.

Barrels more than 35' in length shall be poured in sections by
providing vertical construction joints, not exceeding 25' between
joints nor more than 30' from™ ends of barrels.

*% All bends shall be made with o pin diameter os listed in TABLE A
except for Bars BH3 and BH4 which shall have o pin diameter of 24
bar diameters.

Dimensions on bar diagrams are out-to-out of bars. Bars are
straight and #4 size unless otherwise shown.BL2 shall be #3 size.

The number of BL1and BL2 bars shown in the table is the number
of longitudinal bars shown in the Typical Section and may not equal
the total number of bars required. BL1 and BL2 shall have a lap of
30 bar diometers at splices. At construction joints, first placed

bars shall project 30 bar diameters beyond the joint. Estimated
QUAN./LF shown for reinforcing steel does not include quantity for
laps of BL1and BL2 bars. The additional weight per longitudinal lap is
shown in the table.

The minimum cover of main reinforcing bars shall be 25" from
the face of the concrete for culverts under 0 to 2 foot fills
and shall be 2" from the face of cencrete for all other culverts.

Al reinforcing steel for culverts under O to 2 foot fills shall be Low
Carbon/Chromium Reinforcing Steel conforming to ASTM A1035.

At the Contractor's option, BV1 and BV2 bars may be spliced at the
permissible construction joint in order to facilitate construction. No
additional compensation shall be provided for the increase in
reinforcing steel quontity due to the splices.

Bar HW2 shall be 4" less than culvert height in length.

Headwall quantities shown assume wingwalls are to be built at a 45°
angle to the headwall.

The designs are applicable to the fill height and other conditions
indicated. Any change in the conditions invalidates these designs.

Wingwalls referenced by letter apply when the acceptable foundation
level is the same for both box and wings. If foundation levels are
different, the height of the wingwall shall be adjusted by selection

of another lettered wingwall of appropriate height. For wingwall
details, refer to standard series BCW for the appropriate fill slope.

For details of extending existing boxes, refer to Standard BCE-01.

For modification of details for skewed culverts, see the skewed box
details included in the road plans.

This standard shall be used with the BCQ standard series.

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

SPECIFICATION
REFERENCE

\WDOT
QUADRUPLE BOX CULVERTS ROAD AND BRIDGE STANDARDS
STANDARD DETAILS REVISION DATE | SHEET 2 OF 3
VIRGINIA DEPARTMENT OF TRANSPORTATION 07/12 1005.02




BCW-11

GENERAL NOTES

Wall Quantities qr-m1nqgr_min
ksf ksf
Specifications: WING Concrete Reinfo[%emenf High | Low
988'{"1’81 LB;D %{ldge Design Specifications 5th Edition 20108; 2011 Interim Revisions; and End | End
odification A 1.7 162 1.10 0.57
Limits of validity for Standard Wingwall design s >1 193 .28 | 057
The standard wingwall designs are based on the following assumptions: .
i i C 2.5 221 1.5 | 8.57
there is no structural connection between the wall and the box culvert
traffic surcharge loading is neglected. D 2.7 236 1.68 | ©.63
Backfill E 3.2 265 1.88 | ©.63
Backfill shall comprise granular material with an internal friction angle @ of at least 34 °. >.08| 0.63
Cohesive backfill shall not be permitted. Compaction of the backfil material within a distance of F 3.7 299 B 5
one-half the height of the wall shall be by hand compactors only.
Drainage G 4.1 353 2.13 | @8.76
r
H 4.6 382 2.40| 0.76
The Contractor shall provide the drainage system indicated on Sheet |I.
The cost for the drainage system (including ﬁorous backfill, 6" diameter non-rigid tubing and ' 5.4 460 252 | 0.84
other items required) shdll be incidental to the cost bid for Concrete. J 6.2 509 2.65| ©.84
Concrete K 7.1 619 2.78| 1.82
All t hall | A4.
‘ concrete shall be Class N 7.4 653 .92 Lo2
Reinforcement
. . . M 8.1 718 3.18 | 1.2
Deformed reinforcing bars shall conform to ASTM A615, Grade 60. All reinforcing bar dimensions on
the detqiled drawings are to centers of bars except where otherwise noted and are subject to N 8.9 922 3.19 | 1.15
fabrication and construction folerances. °
Dimensions on bar diagrams are out-to-out of bars. Bars are straight unless otherwise shown. 0 9.7 968 3.44| LIS
The concrete cover to the outermost reinforcement bars shall be as follows: P 10.7 1117 3.57| 115
Wall. footing (all faces) 3" minimum cover Q 11.5 1240 3.71 | 1.28
Wall stem (all faces) 25" minimum cover
. . . . . . R 12.6 1379 3.84| 1.28
At the Contractor's option WV Series bars may be spliced at top of the footing in order to
facilitate construction. Splice lengths shall be” in gccordance with Table C on Shéet I|. No S 13.5 1478 4.10 | 1.28
additional compensation shall be provided for the increase in reinforcing steel quantity due to N
the splices. T 18.0 1815 4.28| 1.56
Miscellaneous U 18.7 2063 2.42| 1.79
Weepholes shall be placed at the lowest point feasible for free drainage a f th ing.
D p w poi i inage away from the wing v 20.3 2318 4.55| 1.79
Four Type | Wings are to be used for straight crossin%s and skews up to 20°. Two Type | and
two Type Il Wings are to be used for skews from 25° 1o 45°. For skews above 45°, special design W 22.3 2619 4.60| 1.79
wings are required. The wingwall to be used for each culvert is shown on the BC series sheets. 2721 198
The desidgns shown are applicable for a 45° skew with the roadway and other conditions X 251 2822 . .
indicated. Any change in these conditions invalidates these designs. Y 26.6 3173 4.95| 1.98
Quantities shown are for one wing. 7 28.5 3423 5.10 | 1.98
AA 30.0 3765 5.32| 1.98
BB 31.4 4553 5.47 | 2.1
cC 33.0 4977 5.70| 2.1
DD 40.5 5679 6.11 2.28
EE 42.4 6262 6.15 | 2.53
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE
\vDOT SPECIFICATION
WING DETAIL REFERENCE

ROAD AND BRIDGE STANDARDS

SHEET 10F 8 REVISION DATE
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING AND DESIGN STATEMENT IS ON FILE IN THE CENTRAL OFFICE.
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BCw-11 I

ROAD AND BRIDGE STANDARDS

SHEET 3 OF 8

REVISION DATE

1006.03

Q7712

WING DETAILS
1/2: 1 FILL SLOPE -TYPE |

VIRGINIA DEPARTMENT OF TRANSPORTATION

WALL DIMENSIONS No FOOTING BAR SPACINGS
WEEP WF I WF2 WF3 wF4, Wh8 o WFS wFe WF7
WING J Kl K2 Ll L2 M NI N2 HOLES Fle
LL| MM [Aa] BB [cc] oD NN 00 EE] FF |oc [ nH [y KK
A 1'-6" 4-0" 1-9* [ 1o [ 1o 5-0" a-0 3-0" - 3 [2-6"] - - 4 | 4-0 | 1 0-8" | - - 4 [ a-0 | - -
B 1'-6" 4-6" -9 [ 1o [ 1o 6-0 a-o 3-0" - 3 [2-6"] - - 5 | 50" | i o-g" | - - 5 | s5-0" | - -
c 1'-6" 5'-0" 1-9" [ 1o [ 1-or 7'-0" a-g 3'-0" - 3 [2-6"] - - 6 | 60 | 1 o-8" | - - 6 | 6-0 | - -
D 1'-6" 5'-6" 2-3 [ 1o [ 1-or 7'-0" 4-3" 3-0" - 3 [2-6] - - 6 | 6-0 | 1 o-8 | - - 6 [ 6-0 | - -
E 1-6" 6'-0" 2-3 [ 10" | 1-or 8'-0" 4'-6" 3-0" - 3 |26 | - - 7 | 7 | 1 0-8" | - - 7 |70 | - -
F 1'-6" 6'-6" 2-3 [ 10 [ 1-or 9'-p" 4'-9 3-0" - 3 (26| - - s | 8-0 | 1 o-8" | - - 8 [s-0 | - -
G 1'-6" 7-0" 2-9 [ 1o [ 1o 9'-0" 5-6" 3-0" - 3 (26| 1 1o 4 [ 4-0 [ 1 0-8" [ 6| a-6 | 8|80 ] - -
H 1'-6" 7-6" 2-9° [ 1o [ 1o [ 1e-er | 5-6" 3-0 - 3 (26| 1 [1-0r| 5 [ 5-8" | 1 0-8" | 6] a-6 | a]9-o]- -
I 1'-6" 8'-0" 3-g° | 1-0" | 10" 1w-o° | 6-e 3-0" - 3 2|1 |12 |5 [ 50 [ I o-8 [ 6 | 4a-6 |10 [10-0" | - -
J 1'-6" 8'-6" 3-g" [ 1o | 1-o" [ 12-e | e'-6" 3-0" - 3 [z-e| 2 [2-0| 6 | &-0" | 1 o-8" [ 6| 4a-& |11 [110 [ - -
K 1'-6" 9'-0" 3-6" | 1'-0" [ 10" | 13-@" | 7'-@ 3-0" - 3 [z-e| 2 |20 7 | 7-0" | 1 0-8" | 6 | a-6" |12 |127-0" | - -
L 1'-6" 9'-6" 3-6 | 1~-0" [ 10" [ 13-@" | 7-6 3-0" - 3 [z 3|37 70 [ 0-8" [ 6| a-6 |12 ]12-0" | - -
M 1-6" | 10-0" | 3-6" [ 1-0" | 10" [ 140 | 76 3-0" - 3 [z-e| 3 [3-2]6 | -0 | 1 o-8 [ 8| e-2 |13 [13-0"] - -
N -6 | 10-6" | 4-e* [ 10" | 10" | 14-0" | 8- 3'-6" - 3 (26| 4 [a-0] 4 | 4-0 | 1 0-8" [ 5| 3-9 [13]13-0"[ 8 | 4-0"
0 16" | 11-0" | 4-e* [ 10" | 10" | 15°-0" | 8- 3-6" - 3 (26| 4 [a-0] 4 | a-0 | 1 0-8" [ 5[ 3-9 [14 [14-0°[ 8 | 4-0
P 1-6" | 11'-6" | 4-e* | 1-0" | 1-0" | 16"-@" | 9@ 3'-6" - 3 [2-6| 4 [a-0| 5 | 5-0" | 1 o-8 [ 7 | 5-3 |15 150" [ 18] 5-0
Q 16" | 12-0" | 4-6* [ 10" | 10" | 16-@" | 9-e 4'-0" - 4 [3-a| 4 [4-0| 5 [ 50" | 1 o-8" [ 7 | 5-3 |15 [15-0"[18] 5-0
R 16" | 12-6" | 4-6* [ 1-0" | 10" | 17-@" | 10'-0" | 4'-o" - 4 [3-a| 4 [4-00| 5 [ 5-0" | 1 o-8" [ 7 | 5-3 |16 [16-0"[ 18] 5-0
S 1-6" | 13-0" | 4-6" [ 10" [ 10" [ 180" | 10'-0" | 4'-e" - 4 [3-4| 4 [a-0] 5 [ 5-0" [ 1 o-8" [ 7 | 5-3 |17 ]|17-0° [ 18| 5-0"
T 2-p" | 136" | a-9 [ 1o [ 10" [ 190 | n-e | 4-e" - 4 [3-a |6 |6-00| 6 [ 6-0 [ 1 -2 [ 8| e-2 [18]18-0"[12] 6-0
U 2-p [ 140" | 5-3 [ 1o [ -0 [ 190 | 127-00 | 4'-6" - 4 [3-4a| 6 |6-00| 6 [ 60 [ 1| -2 [ 8| e-2 [18]18-0"[12] 6-0
v 2-p° [ 14-e" | 5-3 [ 1o [ 1m0 [ 2e-2" | 12'-6" | 4'-6" 1 4 [3-a| 7 [7-0] 6 [ 6-0 [ 1 -2 | 8] e6-2 [19]19-0[12] 6-0
w 2-p [ 150" | 5-3 [ 1o [ 1o [ 2r-e | 13-6" [ 4'-6" 1 4 [3-4 |8 |8-0|6 [6-0 [ I -2 [ 8[| 6-0 [20]20-0[12] 6-0
X 2-p" | 156" | 5-9 [1=3% [ -1V | 21-0" | 15'-0* | 5'-e" 1 5 [4-2r| 8 [8-0[ 6 [ 6-0" | 1 -2 [ 8| e-2 [20]20-0[12] 6-0
Y 2-0" | 16'-0" [ 5-9" | 1-av [ 1= | 22-0" | 15°-0" | 5°-0 1 5 [a-2r| 8 [8-0| 7 | 7-0n | 2 o-7 1] 7-6" [ 21 |21-0" [ 14 | 7-0"
z 2-0" | 16'-6" | 5-9" |r-alg"| 1-1y | 23'-@" | 15-6" | 5-0 1 5 [a-2r| a [9-0 | 7 [ 7-0n | 2 0-7" |10 | 7-6" |22 |22-@" |14 | 7-0"
AA | 20" | 17-0" | -9 |i-aye | -y | 24-0 | 156" | 5@ 1 5 [a-2r| 5 [9-0 | 7 [ 7-0" | 2 0-7 |1 ]| 7-6" [23|23-0"[1a | 7-0"
BB | 2-0" | 176" | -3 [1=-a¥% [ -1V | 24-0" | 16-00 | 5-6" 1 6 [5-0'| 8 [9-0| 7 | 7-0 | 2 0-7 1] 7-6" [23[23-0"[ 14| 7-0"
cc | 2-ov [ 18-0" | -3 [1-a [ -1V | 250" | 167-00 | 5-6" 2 6 [5-0'| 9 [9-0| 8 | 8-0n | 2 o-7 [ | 8-3 |24 [24-0[16] 8-0"
oD | 2-6" | 186" | -3 [1-4%"[ 1"-1%" | 26-0" | 16-6" | 6'-0" 2 6 [5-0'| 9 [9-0| 8 [ 8- | 2 [o-10 [11 ] 8-3 [25]|25-0"[16 [ 8-0"
EE 2-6" | 19-0" | 69 [1-4¥| 1% | 26'-0" | 17-6" | 6&-0 2 6 [5-0'| 10 [10-0' 8 [ 8-0" | 2 [ o-10" [11 [ 8-3 [25]|25-0"[16 | 8-0
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WF | WF2 WF3
WING [sizE| o |LENGTH| | size o LENGTH " |size S LENCTH
Ea FROM | TO |VARY BY | FROM | T0 | VARY B |EQ FROM | TO | VARY BY | FROM | TO |VARY BY
A l4a| 45 |59 2] 4| a8 |58 - 20 | 70 - 2] 4 |34 | 27 | 0-2% | 4-9 | 3-1I' | 0-2%
B |4|55 |69 |2]| 4|e1r|e-1r - 23 | -3 - 214 |35 |27 | 02 |49 31| o2
Clales |79 2] 4|12 |82 - 26 | 9-6 - 214 |35 | 26 | 0% | -9 | 3-1r | 0-1%
D |a|65 |79 2| 4|22 |79 B 37 | 92 - 214 |37 | 27 | o2% | 5-¢ | 3-1r | o2
E |a| 75 |89 |2]| 4|35 |35 B a9 | a9 B 2 4 |30 | 2-77 | e-2% | 5-3 | 3-1" | o2
F la|e5 |99 ]2]| 4|46 |46 E 5.1 | 5-11° E 214 | av | 27 | 02 | 5-6 | 3-1r | o-2U
G la|8—5 |99 2| 4|58 |21 | 37 | 71" | 35 | 37% 2|4 |34 | 23| 03 | a8 | 3-7 | 0-3%
H 4|95 |10-9]2] 4|65 |25 | a0 |79 39| a0 |24 36| 23| 03 |410] 3-7] 03
a5 |19 2] a |78 |4-¢ | 3-8 |90 |54 | 38 |2|4 |30 26 | ¢34 |53 |31 | 0-3%
Jlalue 129 2]| 4 |eae | 1 | 3-5% |10-2| 34 | 35% |2|4 | a-3 | 26 | @3 | 57 | 310 | 0-3%
K |4 125 |13-9°| 2| 4 | 9-1r | 3-5 | 3-3 | 114 |4-10"| 3-3 |2]|4 | a8 | 26 | 0-3% | 6-0 | 3-10' | 0-3%"
L a5 139 2| 4 103 1-7 | 2-18% | 10-7" | 2-11' | 2-18% | 2| 4 | 4-10 | 26 | 0-4% | 6-4" | 3-1I | 0-4
M| 4135 |14-9 | 2| 4] w-r | 1-9 | 3% |125 | 31 | 3-1% |2] 4 | a-77 | 2-8" | 0-3% | 6-0° | -0 | 0-3%
N | 4135 |14-9 | 2| 4 |12-8 | 16 | 2-9% | 141" | 210" | 2-9% | 2| 4 | 45 | 3-0 | 0-4a% |5-10° | 4-5 | 0-4%
0 | 4145 |15-9 | 2] 4 |13-8| 18 | 30 |15-0| 3-00 | 300 |2]|4 | 48 | 34| o4 |61 | a9 o4
P 4155 |16-9]2]| 4|14 |30 | 2-10% |16-0° | 4-4 | 2-10% | 2| 4 | -3 | 26 | 0-4% | 5-7 | 3-10° | 0-4
Q@ | 4|55 |16-9 2| 4136 2 | 2-10% | 151 | 3-4 | 2-10% | 2| 4 | a8 | 3-0 | 0-a% | 61" | 4-3 | 0-a
R |4 |165 |17-9 ] 2] 4 14935 | 2-10 |16-1] a9 | 210 |2] 4 | 51 | 3-4 | 0-a% | 6-6 | 4-8 | 0-4%
S a5 |189]|2]| 4|58 38| 30 |17e|5@| 30 |2]|4|54]| 38| o4 |69 o
T |4 |185 |20-9| 2| 4 |18-2 | 1-10° | 2-8% |20-6'| 4-3 | 2-84 | 2| 4 | 5-9 | 3-77 | 0-4% | 8-2' | 5-11' | 0-4%'
U | 4185 |20-9°] 2| 4 |18-2| 3-0° | 2-6% |206"| 5-3 | 2-6% | 2| 4 | 5-1I' | 3-6 | 0-4% | 8-3 | 5-1I' | 0-4%
Va5 |29 | 2] 4 |19-2| 18 | 26 |21-7]| 41 | 26 |2|4 |64 |31 ]| 0-4% | 88 | 6-4 | 0-4%
W |4 |205 229 | 2| 4 |20-22| 16 | 2-4 |22-77|3-1r| 2-4 |2]4 |61 | 4-4 | 054 | 9-4 | 6-9 | 0-5%
X | 4|20-5 |22-9"| 2| 5 |19-6"| 2-8" | 2-1 |21-10"| 5-0° | 2-1% |2 |5 | 7-9 | 4-1I' | 0-5% | 101" | 7-3 | 0-5%
Y |4 215 [23-9° | 2| 5 |20-6|2-10° | 2-2% |22-9| 5-2 | 2-2% |2 |5 |6-1' | 3-9 | 05% | 9-3 | 6-I' | 0-5%
Z |4 |225 |24-9| 2| 5 |21-6| 1-9 | 22 |23-9| a1 | 22U |2|5 | 75 | 42 | 05% | 98 | 6-6 | 0-5%
A |4 235 |25-9"| 2| 5 |225 | 1-10° | 23% |24-9 | 42 | 23% | 2|5 | 78 | 4-8 | ¢5% |1w0-0| 70 | 0-5%
BB |4 |235|25-9| 2| 5 |218 | 11" | 23% |24-¢| 356 | 23% |2|6 |82 |52 | 054 |06 | 75 | 054
cC |4 245|269 2| 5 |22-7°] 12 | 2-4y |2a-11| 36 | 24 |2|6 | 79 | 45 | o5 |we|6e8 | o5
D |5 |255 288 | 2| 5 |24-9] 26 | 25% | 281" |5-10° | 25% | 2|6 | 8-7° | 5-4 | 0-4% |1u-10| 8-7° | ¢-4%
EE |5 |25-5 |28-8"| 2| 5 |24-10°| 2-2° | 2-3% |28-2| 5-6 | 2-3% | 2|6 |8-10" | 5-4 | ¢-5% | 121" | -7 | 05
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WF4 WF5 WF6
WING |SIZE| LENGTH [SIZE ° LENGTH SIZE = LENCTH
FROM TO VARY BY FROM T0 VARY BY FROM T0 VARY BY FROM T0 VARY BY
A 4] a3 |- - - - - E E 4| 3-4 26 | 0-2% a8 | 310 | 0-2%
B | 4] 53 |- E - - - E E 4| 3-4 26 | 0-2 a9 | 3-r | o2
cC 4| 62 |- E - - - E E | 3-4 26 | 0-1% -9 | 3-100 | 0-1%
D | 4| 63 |- - N N N - - a| 37 26 | 024 ar | 3o | 02
E 4| 73 |- E - - - E E 4| 3100 | 26 | o-2% 52 | 341 | o2
Fla|s3 |- - - - - E E 4| a1 26 | o-2% 55 | 341 | o-2%
Cla| &6 |a| a-100 |3-77 | 02% | 6-3 | 50 o2% | 4| 4-100 | 2-7 | o-3% 62 | 4-0 o3
H 4| 9-a |4 4a-100 | 3-9 | o2% | 6-3 | 51 o2V | 4| 4100 | 2-7 | o-3 &2 | 3-1r | o3
T | a| w7 | 4] 54 |4 | 02% | 6-9 | 56 o2% | 4| 5-4 27 | e-3% 68 | 3. | o3
J | a]| u-e | 4] 5100 |46 | e2% | 7-3 | 5 o2% | 4| 5100 | 2-77 | @-3% 72 | a-o o -3
K | 4] 12-9° | 5] 6-4 |4-1r | 02% | 7-8 | &3 o2% | 4| 6-4 27 | 0-3% 78 | 4-0 0 -3%
L 4| 12-ir | 5] 6120 |53 | 03 g2 | &-7 o3 | 4] 69 28 | 0-4% g2 | 40 0 -4l
M| 4| 13-10° | 5] 6-120 |41 | @2% | 8-2 | &3 o2% | 4| 610 | 2-77 | e-3% g2 | a-0 0 -3%
N | 4| 142 | 5] 62 |4-10| 03% | 75 | - o3 | 4| 79 32 | o-al 32 | a6 | 0-a
0 4 15'-2" 5 6'-3" 5'-0" B'-3" 7'-7" 6'-4" 2-3" 4 7'-10" 3-1" Q-4 9-2" 4'-6" 2'-4"
P la| 61 |5] 6.4 |47 | o3 7-8 | 5-10° o3 | 4] 83 32 | e-af 98 | 4-6 | 0-4l
Q@ | 4| 161 |5] 6120 |51 | 03 g2 | 6-4 o3 | 4] 89 3-8 | o-a 0-2 | 5-0 0 -4l
R | 4| 172 | 5] 7-4 |55 | o3 | 8-7 | 69 o3 | 4] 93 3-8 | o-a% 0-8 | 5-0 0 -4l
S |a| 182 |5] 75 |58 | 03 8- | 70 o3 | 4] 94 377 | o-a -8 | 5-0° o4
T 4] 195 |5] 84 |61 | 034 | o8 | 85 o3 | 4| 109 | 4-2 | 0-4% 32 | 6-6 0-4%
U 4] 19-7 | 5] 88 |63 | 0-3% | n-o | &7 o3% | 4| -3 72 | 0-4% 38 | 677 | 0-4%
V4| 208 6] 91 |69 | ¢34 | 15 | 9o 3% | 4| 19 42 | o-4% a2 | -7 | 0-4%
W 4| 22-0 | 6] 9-1r |74 | 03% | 12-2 | 97 03% | 4| 12-90 | 42 | o5k 52 | -7 | 0-5%
X | 4] 225 | 6] w-r |83 | ¢4 | 13-4 | 06 o-a | 5| 14-3 | 4-9 | 0-5% 6-7 | 71 0 -5%
Y 4] 234 |6 109 |74 | o4 31 | 9-8 -4 |5]| 143 | 49 | 05% 6-7 | 70 0-5%
Z 4] 245 7] w3 |70 | o4 36 | o1 o4 | 5| 149 | 49 | ¢5% 7 | 7o 0 5%
ml 4] 254 | 7] w5 |82 | e3% | 138 | w4 3% | 5| 14-9 | 49 | o5k 7 | 7o o5
BB| 4| 25-4" | 7| w-1' |e-& | 03% | 14-2 | w-1e | e3% |5]| 153 | 5-2 | o554 77 | 76 | o-5%
ccla| 263 | 7] w-s |82 | 03% | 13-100] 05 e3% | 5| 153 | 52 | o5 77 | 76 | o5
0| 5| 272 | 7] 12-3 |&-ir | 03% | 156 | 122 23% | 5| 159 | 5-8 | 0-4% 9 | 9o 0-4%
EE| 5 27'-7" 7 12'-11" 9-3" @"33/4' 16'-2" 12'-6" @"3‘%' 5 16°-9" 5'-8" 0 -5Y," 20'-1" 9'-2" 0'-5Y,"
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WFT7 WF8 WF9 WF10 WF 11
a LENGTH
WING | SIZE SIZE | LENGTH | SIZE | LENGTH | SIZE | LENGTH | SIZE a | LENGTH| » Ea
FROM TO  |VARY BY| FROM TO  |VARY BY
A - - - - - - - 4 4-2 4 3-2" 4 2-2" 4 -2 | a2 4
B - - - - - - - 4 5-2" 4 3-2" 4 2-2" 4 -2 | a2 4
c - - - - - - - 4 6-2" 4 3-2" 4 2-2" 4 -2 | a2 4
D - - - - - - - 4 6-2" 4 3-5 4 22" 4 -2 | a2 4
E - - - - - - - 4 7-2" 4 3-8 4 22" 4 -2 | a2 4
F - - - - - - - 4 g-2' 4 3-1 4 22" 4 -2 | a2 4
G - - - - - - - 4 g-2' 4 4-8 4 22" 4 -2 | a2 4
H - - - - - - - 4 92" 4 4-8 4 22" 4 -2 | a2 4
[ - - - - - - - 4 1g'-2" 4 5-2" 4 22" 4 -2 | a2 4
J - - - - - - - 4 -z 4 5'-8' 4 22" 4 -2 | a2 4
K - - - - - - - 4 12'-2" 4 6-2" 4 22" 4 -2 | a2 4
L - - - - - - 4 12'-2" 4 6'-8" 4 22" 4 -2 | a2 4
M - - - - - - - 4 132" 4 6'-8" 4 22" 4 -2 | a2 4
N 5 7-100 | -5 | -2 | -2 | 79 | o2l 4 132" 4 7-8" 4 2-g' 4 -2 | a2 4
0 5 7-100 | 660 | o-22 | 920 | 7m0 | @-2 4 14'-2" 4 7-8" 4 2-g' 4 -2 | a2 4
P 5 g-4 | &7 | -2 | & | 71 | @-2 4 15'-2" 4 g-2' 4 2-g' 4 -2 | a2 4
Q 6 g-100 | 7.1 | o2 | wo-2 | g5 [ @2 4 15'-2" 4 8'-8' 4 3-2" 4 -2 | a2 4
R 6 o-4 | 727 | e-2 | 107 | 810 | @-2 4 16'-2" 4 9-2" 4 3-2" 4 -2 | a2 4
s 6 o-4 | 7.8 | o-22 | 1w0-7 | &1 | @-2 4 17'-2" 4 9-2" 4 3-2" 4 -2 | a2 4
T 6 w-er | -7 | o2 | 13- | - | o2l 4 18'-2" 4 10'-8" 4 3-8 4 -2 | a2 4
u 6 -4 | st [ e-2% | 137 | w3 [ o2 4 18'-2" 4 -2t 4 3-8 4 -2 | a2 4
v 7 w-e | o5 |e-2% | 140 | w-s | o-2% 4 19'-2" 4 1-g* 4 3-8 4 -2 | a2 4
W 7 12-1er | 10-3 | @2l | 150 | 1250 | @r-2l 4 20-2" 4 12'-8" 4 3-8 4 -2 | a2 4
X 7 14-4 | u-s | e-2% | 166" | 138 | @-2% 4 20-2" 4 14'-2" 4 4-2 4 -2 | a2 4
Y 7 14-4 | w-rr | e-2% | 1660 | 13-4 | o-2% 4 21-2" 4 14'-2" 4 4-2 4 -2 | a2 4
z 7 w-e | w-7 | e-2% | 17-0 | 13-100 | 0-2% 4 22-2" 4 14'-8" 4 4-2 4 -2 | a2 4
AA 7 w-e | -9 | e-2% | 17-0 | 140 | 0-2% 4 23-2" 4 14'-8" 4 4-2 4 -2 | a2 4
BB 8 15-4' | 12-3 | @-2% | 176" | 145" | @-2% 4 23-2" 4 15'-2" 4 4-g 4 -2 | a2 4
cc 8 1i5-4 | w-n [ o2 | 1760 | 14 | -2y 4 242" 4 15'-2" 4 4-g 4 -2 | a2 4
DD 8 1519 | 12-7 | e-2% | 190 | 15-9' | o-2% 5 25'-2" 5 15'-8" 5 52" 5 2-9" | 5-4 4
EE 8 16-10 | 13-3 [ o-2%' | 20-0° | 165" [ o-2% 5 25'-2" 5 16'-8" 5 5-2" 5 2-9" | 54 4
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STEM BAR SPACINGS WVvi wv2
wing —! wv2 wv3 wv4 WH I WH2 Sz a LENGTH 7t LENGTH
0 P Q R S T u v w X Y z FROM TO [VARY BY| FROM TO |VARY BY FROM TO |VARY BY
A | 4| 4-0 | 3| 3-9 | - - - - U|ov=3 || oe-3t |4 - | 31t | 0-5% | 610" | 50" |@-5% | 4 | 4-11m | 3-2t | 0-6%"
B |5 |50 |4]|5-0|- - - - 1| o-6 | 1| 1-3 | 4| 5-5 | 3-1" |[@-5%" | 7-4" | 5-0" |@-5%" | 4 | 5-5" | 3-1" |@-6%"
c| 6|60 |5]|6-3|- - - - L|or=om |1 | -3t | 4| st | 31t | @-5% | 710 | 50" |@-5%' | 4 | 5-11t | -0 | -7
D |6 | 6-0 |5 | 6-3 |- - - - 2| -6 | 1| -3 | 4| 6-5 | 3-7" |0-5%" | 8-4" | 5-6" |0-5%' | 4 | 6-5" | 3-6" | 0-7"
E|7 | 70 |6 | 76 |- - - - 1| @-9 | 2| 2-6" | 4| 6-11" | 3-7" |@-5%" | 8-10" | 5-6" |0-5% | 4 | 611" | 3-4" | @'-7"
F| 8|80 |6 |76 |- - - - o3t | 2| 2-6" | 4| 7-5 | 3-7" |0-5%' | 9-4" | 5-6" |@-5%' | 4| 7-5" | 3-10" | 0-7%
G | 4| 40 |6 |76 |6 |46 |- - 2| 19" | 2| 2-6" | 4| 5-4" | 3-5 |@-5%" | 7-2" | 5-3 |[@-5% | 4| v-11" | 4-4" |0-7%
H|5 |50 |7 | 89]|6 |46 |- - 2| 2-3 | 2| 26 | 4| 5-9 | 3-5 |0-5%"| 77-8 | 5-3 |[@-5%" | 4| 8-5 | 4-3" |0-7%
I | 5|50 |8 |1W0-0|6 |46 |- - 2| 1r-6" | 3| 3-9" | 4| 6-5 | 4-1" |0-5%" | 8-4" | 6-0" |@-5% | 4 | 8-11"| 4-4" | @-6%"
J| 6|60 | 9| 1W-3|6 | 46| - - 2| 2-0" | 3| 39" | 4| &-11" | 4-1" |@-5%"| 8-9 | 6-0" [0-5%" | 4| 9-5" | 4-3" | 0-6%"
K| 7| 7-0 |10 |12-6| 6 | 4-6" | - - 2| 2-6 | 3| 39 | a| 7-7 | 4-7 | @-5 | -6 | 66" | @-5 | 4| 9-11" | 4-7" | 0-6%"
L | 7|70 |10|12-60| 6 | 4-6" | - - 3| 3-8 | 3| 3-9 | 4| 7-10" | 4-7 |@-5%" | 9-9 | 6-6" |@-5%" | 4 | 105" | 4-7" | 0-6%"
M |6 |6-0 |10]|12-6| 8 | 60 | - - 2| 2-3 | 4| 50 | 4| 7-8 | 4-10" | @-5%" | ¥-7" | 6-9" |@-5%' | 4 [10-11"| 5-1" | Q-7
N | 4| 4-0 |18 |12-6| 5| 3-9| 8| 4-0" | 3] 2-9" | 4| 5-0" | 5| 7-0" | 5-1" |@-5%"| &-11" | 7-1" |@-5%" | 4 | 115" | 5-7" | @-7
0| 4| 4-0 |11 |[13-9|5 | 39| 8| 4-0"|3]| 33 |4]|5-0 |5]| 7-6"| 5-7 |@-5%"| 95 | 77-6" |0-5%" | 4 [11"-11"| 5-6" | 0-7
P | 5| 5-0 |12 150 |7 |53 |10 50 |2]| 26 |5]| 6-3|5]|6-9 | 4-5 |¢-5% | 8-8 | 6-4" |0-5%"| 4 | 125" | 5-4" | o-7
Q | 5| 5@ |12 |15-0| 7 | 53 | 10| 5-0" | 3| 3-0" |5 | 6-3 |5 | 7-3 | 4-1" |@-5%"| 9-2" | 6'-10" |0-5%" | 4 |12-11"| 5'-10" | @'-7"
R |5 | 5-0 [13|16-3| 7| 5-3 |10 5-0"|3]| 36" |5]| 6-3 |4]| 7-9 | 5-5 |@-5%| 9-8 | 7-3" |0-5%" | 4 | 135" | 5-9" | o-7
S |5 | 5@ |14 |17-6 | 7 | 53 | 10| 5-0" | 4| 4-0° | 5| 6-3" | 5| 8-3 | 5-10" | @-5%" | 10'-2" | 7'-10" |@-5%" | 4 | 13-11" | 5-7" | @'-7
T |6 | 6-0 |14|17-6| 8 | 6-8 | 12| 6-0" | 3| 3-3 |6 | 7-6" | 5| 8-7" | 5-9 |0-5%" | 10-6" | 7-9" |@-5%" | 4 | 14-11" | 6'-10" | 0'-6%"
U |6 | 6-0 |14 |17-6| 8 | 6-0 |12|6-0 |3]| 39 |6]| 7-6 | 5| 91" | 6-3 |0-5%" | 11-0" | 8-3 |0-5%" | 4 | 15-5 | 7-4" | 0-6%"
v |6 |60 |15]|18-9]8 | 6-0 |12]|6-0"|4| 4-3|6]| 76" |5| 936" | 6-9 |0-5%"| 116" | 8-8 |0-5%"| 4 |15-1"| 7-3" | 0'-6%"
W |6 | 6-0 |16 |20-00|8 | 6-0 |12 6-0"|4]| 4-9|6]| 7-6"|5]|10-0| 7-3 |@-5%" | 1w-11" | -2 |@-5%" | 4 | 16-5" | 7-1" | 0-6%"
X | 6| 6-0 |16 |20-0| 8 | 68| 12| 6-0" | 5| 5-3 |6| 7-6" |5 |10-6"| 7-9 |0-5%"| 12-5" | ¥-8" |@-5%" | 4 | 16-11" | 7-7" | 0'-6%"
Y | 7|70 |17 |2r-3 |10 | 76 | 14| 7-0 | 4| 4-6 | 7| 8-9 | 5| 9-10"| 6-7 |0-5%"| 11'-9" | 8-6" |0-5%" | 4 |17-5" | 7-6" | ©-7"
zZ | 7|70 |18 |22-6 |10 | 7-6 | 14| 7-0 | 4| 5-0 | 7| 8-9 |6 |10-4| 7-0 |0-5%" | 12-4" | 9-1" |0-5%" | 4 |17-n"| 7-4" | o-7
AA | 7 | 7-0" | 18 | 226" | 1@ | 76" | 14 | 7-@" | 4| 4-3* | 8 |10-0" | 6 | 10°-9" | 7-6" | @-5%" | 12-10" | ¥-6" |@-5%' | 4 | 18°-5" | 7-10" | ©'-7"
BB | 7 | 7-0 |18 |22-6" |10 | 7-6" | 21 | 1g'-6&" | 4 | 4-9" | 8 | 100" | 7 | 9-8" | 6'-4" | @-5%' | 11'-9" | 8-5 |@-5%'| 4 | 18-1" | 8-4" | 0'-7"
cc| 8 | 8- |19|23-9| 11 | 8-3 |24]|1p-9|5]| 53 |8]|1W0-0|7 | 9-1" | 5-3 |0-5%" | 11'-2" | 7-5" |@-5%" | 4 | 19-5" | 8-3" | 0'-7"
DD | 8 | 8-0 |20 |25-0" | 11 | 8-3 |24 | 12-¢" | 5| 5-9" | 8 | 0-0" | 7 | 10-0" | 6'-3" | 0-5%" | 12-2" | 8-4" |0-5%'| 4 | 20-5" | &-7" | 0'-7"
EE | 8 | 8-0" |20 |25-0" | 11 | 8-3" |24 | 12-0" | 5| 6-3" | 8 | 10-0" | 7 | 10-6" | -9 | @-5%" | 12'-8" | 8'-10" |@'-5%" | 4 |20-11"| 9-1" | @'-7"
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\VDDT SPECIFICATION

WING DETAILS REFERENCE

ROAD AND BRIDGE STANDARDS

SHEET 7 OF 8

1006.07

REVISION DATE
07712

1/t 1FILL SLOPE - TYPE |

VIRGINIA DEPARTMENT OF TRANSPORTATION




BCW-11

WV3 Wv4 WHI WH2 WH3
a LENGTH a LENGTH LENGTH
WING|SIZETeeo T 10 [vARY BY | FROM | To | vaRY 8Y |22E[ FROM | T0 [VARY BY| FROM| 10 | vary By| S'ZE [LENGTHI* Ba I SIZE FeniT 710 [vary By« £a| S'ZE | LENGTH
Al - - - - - - - - - - - - - _ 4 | 4-6" 2 4 |21 | - - 2 4 | 5-p
B | - - - - - - - - - - - - - _ 4 | 5-6" 2 4 |4-g|2-0" | 2-7%" | 2 4 6'-1"
c| - - - - - - - - - - - - - _ 4 |6'-6" 2 4 [4-7"|2-0"| 2-6%" | 2 4 70-3"
D | - - - - - - - - - - - - - _ 4 |6-6" 2 4 [a-7"|2-0"| 2-6%" | 2 4 70-3"
E| - - - - - - - - - - - - - _ 4 | 7-6" 2 4 |7-2"|2-0" | 2'-7" 2 4 | 8-4"
Fl - - - - - - - - - - - - - _ 4 | 8-6" 2 4 |7-2"|2-0" | 2'-7" 2 4 | 12-5°
G | 4 |7-11" |5-9"| @'-4%" |9'-10"| 7'-8" 0'-4Yy" | - - - - - - _ 4 | g-6" 2 q | 7-2"|2-@"| 2'-7 2 4 | 13'-5"
H | 4 |8-5 |6-3"| 0-4%" |10'-4"| 8'-2" 0 -4Y4" | - - - - - - _ 4 | 9-6" 2 4 |7-2"|2-0" | 2'-7" 2 4 | 10-7
I | 5 |8-1"|6-10"| 0'-4%" |10'-10°| 8'-10" | ©'-4%" | - - - - - - _ 4 108" | 2 4 |1@r-2"| 2'-1" | 2'-8Y | 2 4 | -7
J| 5| 9-5 |7-4"| @-4%" |[11-4"| 9-3 | @-4%" | - - - - - - _ 4 (-6 | 2 4 [1e-1"| 2'-1 | 2'-8 2 4 | 12'-8
K |6 |9-11"|8-g"| @-3%" |11'-11"| 10-0" | @-3%" | - - - - - - _ 4 [12-6" | 2 4 |1-g| 2-3 | 2-18%" | 2 4 | 13-7"
L | 6 [10-5|8-4| 0-4%" [12-5"| 10'-4" | ©'-4%" - - - - - _ 4 |12-8" | 2 4 |- 2-0" | 2-7%" | 2 4 | 13-10"
M| 6 [10-11"] 8-1" | 0'-4%" |12'-11"| 10-2" | ©@'-4%" | - - - - - - _ 4 [13-6"| 2 4 [12-8"|2'-0" | 2-7%" | 2 4 | 14-11
N |6 | 9-3 [7-5| @-4%" |11'-3"| 9-6" | ©@-4%" | 6 | 11'-5" | 9-7" | @'-2%" [13-5"| 11'-7"| @-2%" | 4 |13-6'| 2 4 [12-8"|2'-0" | 2-7%" | 2 4 | 14-11"
0|6 |9-8 |7-11"| 0-4%" |11-9"|10-0" | ©-4%" | 6 | 11-11" [10-0"| @'-2%" [13-11"| 12°-1"| @-2%" | 4 |14-8"| 2 4 |12-7"| 2'-@" | 2-7V%" | 2 4 | 161"
P |6 |9-9|7-3| 0-4%" [11'-9"| 9-3" | ©@'-4%" | 6 | 12'-5" | 1@0'-1" | @'-2%" |[14'-5"| 12'-1"| @'-2%" | 4 |15-6" | 2 4 |15°-2"| 20" | 2-7%" | 2 4 | 17-2
Q| 6 |10-3"|7-9" | @-4Y" |12-3"| 9'-9" | @-4%" | 6 |12-11" [1@-7"| @-2%" |14'-110| 12-7'| @-2%" | 4 |15-6" | 2 4 [157-2"| 2'-0" | 2'-7%" | 2 q4 | 17-2
R | 6 |10-8"|8-3"| 0'-4Y4" |12'-9"|10°-3" | ©@-4%" | 7 | 13'-5" | 11'-1" | @'-2%" |15-6" | 13-2"| @-2%" | 4 |16-6"| 2 4 |15-1"| 2-0" | 2-7Y" | 2 4 | 18-3"
S| e |11-2"[8-8"| @-4%" |13-3"|10°-9"| @-4%" | 7 |[13-11"| 11-7"| @-2%" |16-0" | 13°-8"| @-2%" | 4 |17-8"| 2 4 |15°-1"| 20" | 2-7%" | 2 4 | 19-5
T |6 |1w-10"|9-0" | 0'-4%" 13-1@"| 11°-1" | @ -4%" | 7 |14-11" | 12-2"| @'-2%" |[17-0" | 14°-3"| @-2%" | 4 |18-6"| 2 4 [18-2"| 2'-1 | 2'-8 2 4 | 20-5"
U | 7 [12-4" | 9-6" | 0'-4%" |14-5"| 11-8" | @'-4Y%" | 8 | 15'-5'|12-8"| @'-2%" [17-7*[14'-10"| @'-2%" | 4 |18-6"| 2 4 |18-2'| 2'-1" | 2'-8" 2 4 | 20-5"
v | 7 [12-9 [1o7-p| @-4%" [14-11| 120-1 | @-4Y8" | 8 [ 15-11 [ 132 @-2% |18 -1t [157-41| @-2%" | 4 [19'-6" 2 4 |18'-1"| 2'-@"| 2'-8" 2 4 | 21-6
W | 7 |13-3" [10-6"| 0'-4%" |15-5"| 12-7" | ©-4%" | 9 | 16°-5" [ 13'-7"| @'-2%" |18'-1@"| 16°-1" | @'-2%" | 4 |20-6"| 2 4 l18-@"|2'-0" | 2-7%" | 2 4 | 22'-8"
X | 7 |13-9"|11-0"| @ -4%" [15-11"] 131" | @'-4%" | 8 | 16°-11' | 14'-1"| @-2%" | 19'-1* | 16-4"| @-2%" | 4 |20'-6'| 2 4 [18-0"|2'-0" | 2-7%" | 2 4 | 22'-8"
Yy | 7 [13-10" [10°-3"| @'-4lp [15°-11"| 12-5" | @r-4lg' | 8 | 17-5" | 147-2"| @'-2%"' |19'-7"|16'-4"| ©@-2%" | 4 |21-6"| 2 4 |20-8'|2-0" | 2-7%" | 2 4 | 23-9
Z | 7 |14-3" |10°-9"| @'-4Y%" |16'-5"[12'-11"| ©@'-4%" | 8 | 17-11"| 14-8"| @'-2%" | 20'-1" [16-10"| @-2%" | 4 |22'-6"| 2 4 [20-7'| 2'-1" | 2-7%" | 2 4 | 2411
AA | 7 | 147-9" [11-3"| @'-4%" |16'-11"| 137-4* | ©'-4%" | 9 | 18'-5" [ 15'-2"| @'-2%" |20-1@]17'-7"| @-2%" | 4 |23-6'| 2 4 |23-2' | 2-1" | 27" | 2 4 | 26'-0"
BB | 8 |13-8" [10°-1"| @'-4l%" [15-10"| 12°-4" | @'-4l%" | 9 | 18-11"| 14-0"| @-2%" | 21-4* | 16'-5"| @-2%" | 4 |23-6'| 2 4 |23-2'| 2-1" | 27 | 2 4 | 260
cc| 8 |13-5"|9-6" | @'-al" [15-7"| 11'-9" | @'-4%* | 9 | 19'-5" [ 13-9"| @'-2%" |21'-1@"| 16'-3"| ©@-2%" | 4 |24-6"| 2 4 |23-1"|2-0" | 2-7%" | 2 4 | 27-1
DD | 8 | 14'-5" [10°-8"| @'-4%%" |16'-7"|12-8" | ©'-4%" | 9 | 20'-5" | 14-9"| @'-2%" |22'-1@)17'-2"| @-2%" | 4 |25-6"| 2 4 |23-1"|2-0" | 2-7%" | 2 4 | 28'-3
EE | 8 [14-11" [11-0" | @'-4%" |17'-1" | 13-2* | @-4%" | 10 | 20'-11"[ 15°-3"| @'-2%" |23'-4*|17'-8"| ©@-2%" | 4 |25-6"| 2 4 [23-1"|2-0" | 2-7%" | 2 4 | 28°-3"
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE
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BCW-12

GENERAL NOTES

Wall Quantities gr-mir{gr_mir
ksf ksf
Specifications: WING Cong;efe Reinforcement 'Elgc'; Eo;
AASHTO LRFD Bridge Design Specifications 5th Edition 2010; 2011 Interim Revisions; and " "
vDOT Modnfnco‘hong A o1 201 1.10 2.47
Limits of validity for Standard Wingwall design B o5 536 .28 | 0.47
The standard wingwall designs are based on the following assumptions: .
C 2.9 263 1.50 | 0.47
there 1s no structural connection between the wall and the box culvert
traffic surcharge loading is neglected. D 3.4 292 1.68 | @.47
Back fill E 3.9 331 1.88 | 0.47
Back fill shall comprise granular material with an Internal friction angle @ of at least 34 °. >.08| 0.47
Cohesive backfill shall not be permitted. Compaction of the backfill material within a distance of F 4.5 361 . .
one-half the height of the wall shall be by hand compactors only.
Drai G 5.1 416 2.28 | 0.47
a}
rainage H 5.9 467 2.49| 0.47
The Contractor shall provide the drainage system indicated on Sheet |I. >3 007
The cost for the drainage system (including Eorous back fill, 6" diameter non-rigid tubing and ! 6.6 671 -7 .
other items required) shdll be incidental to the cost bid for Concrete. J 7.3 731 2.93| 0.47
Concrete K 8.0 853 315 | 0.47
All concrete shall be Class A4. L 8.9 935 3.05| 0.47
Reinforcement .
: . . . " . M 9.6 972 3.61 | @.47
Deformed reinforcing bars shall conform to ASTM A615, Grade 60. All reinforcing bar dimensions on
the detalled drawings are to centers of bars except where otherwise noted and are subject to N 10.6 1064 3.70 | 0.47
fabrication and construction tolerances.
Dimensions on bar diagrams are out-to-out of bars. Bars are straight unless otherwise shown. 0 1.8 1209 3.80| 0.47
The concrete cover to the outermost reinforcement bars shall be as follows: P 12.6 1304 4.17 | 0.47
Wall footing (all faces) 3" minimum cover Q 13.7 1463 4.26| 0.47
Wall stem (all faces) 2'/," minimum cover = 179 670 235 0.47
At the Contractor's option WV Series bars may be spliced at top of the footing in order to . . .
facilitate construction. Sﬁllce lengths shall be” in gccordance with Table C on Sheet |. No S 17.2 1800 4.64| 8.51
additional compensation shall be provided for the increase in reinforcing steel quantity due to
the splices. T 19.9 2056 4.93| 0.55
Miscellaneous u 21.4 2504 | 5.04| 0.55
Il I t the | t int f ible f f i f th ing.
Weepholes shall be placed a e lowest poin easible for free drainage away from e wing v 3.0 2779 515 | 2.55
Four Type | Wings are fo be used for straight crossings and skews up fo 20°. Two Type | and
two Type Il Wings are to be used for skews from 25° to 45°. For skews above 45°, special design W 24.0 3342 5.49| 0.55
wings ‘are required. The wingwall to be used for each culvert is shown on the BC series sheets. 5 se3 055
The designs shown are gpplicable for g 45° skew with the roadway and other conditions X 26. 3415 . .
indicated. Any change in these conditions Invalidates these designs. Y 28.7 3602 5.93| ©.55
Quantities shown are for one wing. 7 30.6 3846 6.04| .55
AA 32.5 4425 6.16 | 0.55
BB 34.5 5408 6.28 | 0.55
cc 36.3 5571 6.51 | 8.55
DD 38.7 6063 6.53| 8.55
EE 42.1 7235 6.48 | 0.55
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE
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ﬁ BCW-12
Front face T WH3 Permeable drainage layer
w2 —H WV-series
L
M et
~ -l
3|, WV2 - Q spo. @ I'-3" = R front face z 2o b= 74- 25"
o 9" 12"
[T I [
3] WV4 - U spa. @ 6" = V WVI 0 spa. @ 12" = P 4" . 12" batter for wings X - EE
l— back face | back face
_ w o= 4"® weep hole formed
N X s o pa @9 S T I_wi‘l'h non-rigid tubing
oN| 0 when required.
%II 8 \ *
| NN Perforated 6" diameter
L drainage pipe connected
oA = e o \\ to drainage outlet and
P g@ 8 3'-0 | 6'-0" typ. | \\\<WH3 / rodding eye.
1 1-3] : : \ B Cy] WHI r3“ 3] |__
— —— -
—_— - . — 7 WF-series— |
| — B R 1| - - ‘ =] |
n " N .
p WF-series W 3 I WFGJ
Ja —
RN 12"
50 END VIEW
60 FRONT ELEVATION
Tc
—¥
o
=5 o > S
" a a
WF6 - GG spa. @ 2" = HH bot.
WF9-NN WF I WFIl TO WF3, WF5 TO WFT WVI, WV3, Wv4
e% spa.=00 WF7-JJ spa. 9" WF5-EE spaq.!2" WF3-CC spa.
side o .
@ 6" = KK @ 9" = FF @ 12" = DD
%5 M) [ % 1 1 %0 W1 - s, | _TABLE A TABLE B TABLE C
\k WF4-NN eq. spa. @ 10" = MM Bar | Pin
%\\%0 side top and bot. Wall y Size D:o. z giczre Splice Length
A-W 92" a3 | 2| 4" w4 - o
— T T ] X 1'-0Y/5" a4 | 3" al/5"
& 55 o 4
—_ — — 11— — —H Y-cC | 1-3" us5 |3%'| 5" e PET
7 - _gl/ o 4| " "
WF2-AA @ 12" WFB-NN eq. spa. | 1 DD-EE | 9% 6 |4%"| 6 u7 3- 3¢
= BB top = 00 side S u7 | sl 7 v —
ond bof. WF10-NN eq. spa. ng 6" 8" 4 2
WFII-NN eq. spa = 00 side " #9 5 4"
= 00 each corner FOOTING PLAN u9 | 9" | 104
of footing
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BCwW-12 I

WALL DIMENSIONS o FOOTING BAR SPACINGS
WEEP WF I wF2 WF3 WF4, W8 to WFS WFe WF?
WING J K1 K2 LI L2 M NI N2 HOLES WF10
(L] Mv |[aA] BB |cc| Do | WN 00 |EE| FF | GG| HH | 9] KKk
A -6 | 40" | 1-@" | 10" | 10" | &-6 | a-2° | 3-0 - 3 26| - | - | 7] 770 | 1 o-8 | - - 6 | 6-0" | - -
B "6 | a6 | 1-° | 10" | 10" | 76" | 4-0° | 3-0 - 3 (26| -| - | 8] 80 | 1 0-8" | - - 7 | 70 | - -
C "6 | 500 | -2 | 10" | 10" | 86 | 4-0° | 3-0 - 326 -| - | 9] 9@ | 1 o-8 | - - 8 | 8-0 | - -
D "6 | 56 | 1-0° | 10" | 10" | 96 | 4-3 | 3-o - 3 26| - | - |1@]1e-2 | | o-8" | - - 3 | 90 | - -
£ 6" | 6-0' | 1-0° | 1'-0" | 1'-0" | w0-6" | 4-6" | 3-@ - 3 |26 | - | - |1 ]| 1w-e | | 0-8" | - - 10 |10-2" | - -
F 6" | 66 | 1-0° | 1’0" | 10" | -6 | 4-9° | 3-o - 3 |z-6| - | - |12 ]|12-@ | | o-8" | - - 1| 1-e | - -
G 6" | 7-0" | 1-@" | 10" | 1'-0" | 126" | 5-0° | 3-2 - 3 26| -] - | 7] 70 | 1 0-8" |5 | 3-o |12 |12-0| - -
H 6 | 76 | 1= | 10" | 10" | 14-@" | 5-3 | 3-0 - 3 |z-e - |8 |82 | 1 0-8 | 6| 46 |13 ]|13-0| - -
| 6" | 8-0" | 1-° | 1'-0" | 1'-0" | 150" | 5-6 | 3-o B 3 |26 1 |1-e |6 ]| 6@ | 0-8" | 8| 6-0 |14 |14-0 | 12| 6-0
J "6 | 86 | 1-0° | 1'-0" | 10" | 162" | 5-9° | 3-o - 3 |z-6| 1 |10 |6 ]| 60 | I 08 | 8| 60 |15]|150|12]| 6-0
K "6 | 90 | 1-0* | 10" | 10" | 17-@" | 6-00 | 3-o - 3 |z-6| 1 |10 |6 | 60 | I 0-8 | 8| 6-0 |16|16-0|12]| 6-0
L "6 | 96 | 1-¢ | 10" | 10" | 180 | 6-6 | 3-0 - 3|26 2 |20|6 ]| 60 | 0-8 |8 | 60 |17]|17-0]12] 60
M 6" | 100" | 1-@" | 1'-0" | 1'-0" | 192" | 6-6 | 3-o - 3 |2-6| 2 |2-0°| 6 | 60 | | 0-8" | 8| 6-0 |18 |18-0| 12| 6-0
N -6 | 106" | 1-0° | 1'-0" | 10" | 20'-@" | 7-@° | 3-0" 1 3 |26 | 2 |20 | 7 | 70 | | 0-8" |18 | 7-6 |19 |19-0 | 14 | 7-0
0 6" | (10" | 1-@" | 1’0" | 1'-0" | 21-6" | 7-6 | 3-@ 1 3 |26 3 |30 7| 7-0 | | 0-8" |10 | 7-6 |21 |20-0| 14 | 7-0
B 6 | 116" | 1-° | 10" | 10" | 22-6' | 7-6 | 3-@ 1 3 |2-6]|3 |30 8| 80 | I o-8 | 11| 8-3 |22 |22-0]|16 | &8-0
Q 6" | 120" | 1-@* | 10" | 10" | 237-6' | 8-0° | 3-2 1 3 |2-6|3 |30|8 | 80 | I 0-8 | 11| 8-3 |23|23-0|16 | 8-0
R 6" | 12-6" | 1-@" | 1'-0" | 1'-0" | 246" | &8-6" | 3-0 1 3 |2-6| 4 |4-0°| 8 | 800 | | 0-8" | 11 | 8-3 |24 |24-0"| 16 | 8-0
B -9* | 130" | 1-@* | 1'-0" | 1'-0" | 25'-6' | 9-0° | 3-0 2 3 |2-6| 4 |40 | 8 | 8-0° | | @-1" | 11 | 8-3 |25 |25-0"| 16 | &8-0
T | 20 | 13-6 | 1-0° | 0" | 10" | 266" | 9-6 | 3-0r 2 3 |26 |5 |50 | 9| -0 | | 1-2* |12 | 9-0 |26 |26-0"| 18 | 9-0
U | 2 | 140" | 1-e° | 0" | 10" | 276" | 18-0° | 3-o 2 3 |26|5 509 90 | 2" |12 | 90 |27 27018 | 9@
vV | 2-2° | 14-6" | 1-2° | '-0" | 10" | 286" | 10°-6' | 3-0" 2 3 |2-6| 6 |6-0°| 10| 10-0° | | 1-2" |14 | 10-6" | 28 |28'-0" | 20 | 10'-0"
w | 2-@° | 150" | 1-@" | '-0" | 1-0" | 296" | 18'-6' | 3-0° 2 3 |2-6| 6 |6-0 |10 | 10-0° | | 1-2" |14 | 10-6" | 29 | 290" | 20 | 10'-0"
X 2-0" | 15-6" | 1-@° |1'-3%| -1V | 31-0" | 1I'-0° | 3-0° 3 3 |2-6| 6 |6-0| 11 |11-82| 2 | @-77 |15 | 11-3 |30 |30-0"| 22 | 1I'-o
Y 2-0" | 160" | 1-@* | 1-4" | (-1 | 32-0° | 1I'-6' | 3-0" 3 3|2e| 7 |7@|u|we | 2 | o-r |15]| -3 |31 |30 |22]| o
z 2-0" | 1676 | 1-0° |1-4% | "-1a | 33-0 | 12-0° | 3-0" 3 3|26 7 |7 |u|we | 2 | o-r |15| -3 |32]|32-0 22| n-o
AR | 20" | 170" | 1@ |1-4 | 11y | 340 | 12-6' | 3-0r 3 3 |2-6| 8 |8-0| 11| 11-0° | 2 | 0-7 |15 ]| 11'-3 | 33 |33-0"| 22 | 1I'-o
BB | 20" | 176" | 1-0 |1-4% | "-1/a | 352 | 13-2° | 3-0 4 3 |26 |8 |80 |12 |12-0° | 2 | 0-7 |16 | 12-2" | 34 |34'-0" | 24 | 12'-0
cC | 2-0" | 180" | 1-@ |1-4V%| I'-1/a | 360" | 13-3 | 3-0 4 3 |26 | 8 |8-0 |12 |12-0° | 2 | 0-7" |16 | 12-@" | 35 | 35'-0" | 24 | 12'-0°
DD | 2-@° | 18-6" | 1-@ |I-4%'| |-1%" | 37-0" | 14-0' | 3-o° 4 3 |26 | 9 |90 |13 | 13-0° | 2 | @-7° |18 | 13-6 | 36 | 36'-0" | 26 | 13-0"
EE | 2-0° | 190" | 1-o° |1-4%'| 1-1% | 386" | 15-0° | 3-0 4 3 |26 |18 [10-0'| 13 | 13-0° | 2 | @-7" |18 | 13-6' | 38 |38'-0" | 26 | 13'-0"
A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE
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BCW-12

WF I WF2 WF3
. a LENGTH . a LENGTH

WING SIZE| 0 LENGTH| g | SIZE FROM TO | VARY BY | FROM TO VARY BY |Ea SIzE FROM TO VARY BY | FROM TO | VARY BY
A |4 |5-11"| 7-3 | 2 4 | -0 | 7'-6" - 2'-5" | 8'-11" - 2| 4 | 3-5 | 2-4" Q-1%" | 4-9" | 3-8" | @'-1%"
B | 4| 6-11"]| 8-3 |2 4 1'-3" | 8-9 - 2'-8" | 10°-2" - 2| 4 3-5" | 2'-4" @-1%" | 4-9" | 3-8" | @'-1%"
cC 4| 7-1"| 9-3 |2 4 1'-6" | 10'-0" - 2-1" | 11'-5" - 2| 4 3'-5" | 2'-4" 2'-1%" | 4-9" | 3-8 | @'-1%"
D | 4| 8-11"|10-3 |2 4 | 3-2" | 19°-9" - 4'-7" | 12-2 - 2| 4 3-8 | 2'-4" @-1%" | 5-" | 3'-8" | @'-1%"
E |4 9-n1"| -3 |2 4 | 4-8" | 4-8" - 6'-0" | 6-0" - 20 4 | 3-1n"| 2-4 2-1%" | 5-3" | 3-8 | @'-1%"
Fl41w-n"]12-3 |2 4 | 5-11 | 5-11 - 7'-4" | 7'-4" - 2| 4 | 4-2" | 2'-4" Q'-1%" | 5'-6" | 3-8" | @'-1%"
G |4 |1w-n"|13-3"|2 4 | 70-2 | 72" - 8'-7" | 8-7" - 2| 4 3-7" | 2'-6" 2-1%" | 52" | 3'-18" | @'-1%"
H | 4 |13-5"|14-9"| 2 4 | 8-9 | 8-9 - 19-1" | 121" - 2| 4 3-9" | 2'-5" Q-1%" | 5'-1" | 3-10" | 0'-1%"
| 4 | 14'-5" | 15-9" | 2 4 | 9-11 | -1 6'-0" 11'-3" | 5-3" 6'-0" 2014 | 20-7" | U-7" 9-2" 4-g" | 3-0" -2

J | 4] 155" | 16-9"| 2 4 | - | 5-2" | 5-9%" | 12-5" | 6-7" | 5-9%" | 2| 4 | 2-9" | 1-8" 0-2" 4-2" | 3-1" 2'-2"

K 4 | 16-5" | 17-9" | 2 4 |12-2" | 6'-6" 5'-8" 13'-6' | 7'-10" 5'-8" 2014 | 2-1n"| -1 Q-2" 4'-4" | 3-3" Q-2

L | 4|17-5"|18-9"| 2 4 | 13-6" | 3-3 5°-1%" | 14-11" | 4'-7° 5-1%" 2| 4 3-2" | 2'-0" Q-2Y%" | 4-7" | 3-5" | @'-2Y"
M 4 | 18-5" | 19'-9" | 2 4 | 14'-4" | 3'-5" 5-5l" | 15-8" | 4'-10" | 5'-5%" 21 4 3'-4" 2'-3" Q-2%" | 4-9 3-7" 0'-2Y%"
N | 4 |19-5"|20-9" | 2 4 |15-8"| 5'-8" 5'-0" 17'-0" | 7'-0" 5'-0" 2| 4 3-1" | -9 0'-2%" | 4-6" | 3-1" | @-2%"
0 | 4 |20-1"|22-3"| 2 4 | 17-4" | 3'-0" 4'-9l," 1 18'-8" | 4-4" | 49l | 2| 4 3-8 | 2'-0" 0'-2%" | 4'-10" | 3'-4" | @'-2)%"
P 4 | 2U-11" | 23'-3" | 2 4 | 18-2"| 3'-2" 5'-0" 19'-6" | 4'-6" 5'-0" 21 4 3'-3" 1'-8" 0'-2%" | 4'-8 3-1" 0'-2%"
Q | 4 |22-11"|24-3"| 2 4 | 19-4" | 5'-3" 4'-8%" | 20-9" | 6'-8" | 4-8%" |2 | 4 | 3-6" | I'-10 @'-2%" | 4'-11" | 3-2" | @'-2Y%"
R | 4 |23-11"|25-3" | 2 4 | 20-6" | 2'-9 4'-5%" | 21-11" | 4'-1" 4-5%" | 2| 4 | 3-10" | 2'-0" 0'-2%" | 5-2" | 3-5" | @-2%"
S 4 | 24'-11"| 26'-9" | 2 4 | 21'-8" | 4'-8" 4'-3" 23'-7" | &'-7" 4'-3" 21 4 4'-1" 2'-3" 0'-2%" | 6'-0 4'-1" 0'-2%"
T | 4 |25-11"]|28-3"| 2 4 |22'-10"| 2'-5" 4-Q%" | 25-2" | 4-10" | 4-0%" | 2| 4 | 4-0" | 1'-10" 2-2%" | 6'-5" | 4-2" | @-2%"
U |4 |26-11"|29-3"| 2 4 | 23-11"| 4'-3" | 3-11%" | 26°-4"| 6/-8" | 3-1l" (2| 4 | 4-4 | 2-0" -3 6'-8" | 4'-5" 2-3"

v 4 |27°-11"| 30°-3" | 2 4 | 25-0" | 2-3 3-9% | 27°-5" | 4-7" 3-9l," 2| 4 4'-g" | 1-4" @ -3%" | 6'-4" | 3-9" | @'-3%"
W | 4 |28-11"|31'-3" | 2 5 | 25-11" | 2-4" | 3'-11Y" | 28-3"| 4'-8" | -1l | 2| 4 | 4-20 | 1-8" -3 6'-7" | 4-0" 2-3"

X | 4|30-5"|32-9"| 2 5 | 27-6" | 4'-3" | 3-18%" |29'-1@"| 6-7" | 3-18%" | 2 | 4 | 4-2" | 1'-4" 2-3" 6'-6" | 3'-8" -3

Y | 4| 31'-5" [ 33-9"| 2 5 | 28-7"| 2'-2 3-9%" |30-10"| 4-6" | 3-9%" |2 | 4 | 4-6" | -7 @'-3%" | 6-10" | 3'-11" | @'-3%"
Z | 4|32-5"|34-9"| 2 5 | 29'-8" | 4'-0 3'-8" 3U-11" | 6-3" 3'-8" 2| 4 | 4-10 | U-10" @-3Y%" | 7-20 | 4-2' | ©'-3Y%"
AA | 4 | 33-5" | 35-9" | 2 5 | 30-8"| 2'-1" 3-67%" | 33-0"| 4'-5" 3-6%4" 2| 4 5'-2" 2'-1" o-3Y%" | 7-6" 4'-5" 2'-3Y%"
BB | 4 |34-5" | 36'-9" | 2 5 | 31-9" | 3-9 3-6" 34'-1" | 6'-1" 3-8" 2| 4 |50 | 1'-7" 0'-3%" | 7-4" | 3-11" | @-3%"
CC | 4|35-5"|37-9"| 2 5 | 32-9" | 4'-8 3-6Y%" | 35'-1"| 7-@" | 3¥-6%" |2 | 4 | 5-3 | U'-1@" 0-3%" | 77-8" | 4-3" | @'-3%"
DD | 4 | 36'-5" | 38-9" | 2 5 |33-10"| 3'-7* 3'-4Y | 36-2" | 5'-11" 3'-4Y," 2| 4 4'-11" -1 2 -3%" | 7'-4 3'-5" 2'-3Y%"
EE | 4 |37°-11' | 40'-3" | 2 5 | 35-6" | 3-5 3-2%" |37°-10"| 5-9" | 3-2%" |2 | 4 | 5-6" | 1'-6" 0'-3%" | 77-11" | 3-10" | 0'-3%"
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WF4 WF5 WFo6
o LENGTH o LENGTH
WING|SIZE| LENGTH |SIZE™F 0y TO | VARY BY | FROM T0 vary Bv | >5[ Frow 70 VARY BY | FROM T0 VARY BY
A 4| 58 |- - - - - - - 4| 3 25 | o1k a-g | 3-9° o-1%
B |4]| 68 |- - - - - - - 4| a4 25 | ol -3 | 39 o1
C 4| 778 |- - - - - - - EEE 25 | o-1% -3 | 39" 0-1%
D |4 -9 |- - - - - - - | 37 25 | ol 50 | 3-9 0 -1%
E |4 9-9 | - - - - - - - 4| 3-100 2'-5" 0'-1%" 5-3" 3-9 2'-1%"
Fla]| o9 |- - - - - - - 4| a1 25 | o1k 56 | 39 o 1%
G | 4| -9 | 4| 4a-4a |39 | o-1% | 59 | 5-2 o-1% | 4| a-a 25 | o) 5.9 | 3-9° o 1%
H 4| 13-4 |4] 48 |31 | 0-1% | 600 | 53 0% | 4] 47 26 | ok 60 | 310 | o-1%
I [ 4| 142 | 4| 3-9 |2-9 | o-1%" | &5-20 | 4-2 o1 | 4| 4-100 | 2-6 o2 6-3 | 3ar o-2
J 4| 154 |4]| a0 |21 | o-1% | 54 | a4 o-1% | 4| 51 26" 02 65 | 3-Ir 02
K |4]| 165 | 5| a-22 | 31" | o-1% | 56 | 45 o-1% | 4| 54 26" o2 68" | 3-r o2
L 4] 176 | 5] 4-7 |35 | 0-1% | 5-1r | 4-9 0% | 4| 5100 | 2-6 | e-2Y% 720 | 31 | o2y
M | 4| 185 | 5| a-8 |36 | 0-1% | 5-1' | 4-10° 0% | 4| 5100 | 26 | oo 7.2 | 3-1' | o-2%
N |4]| 196 | 4| a-100 | 3-4 | 0-1% | 6-2 | 4-& o-1% | 4| 6-4 26 | o-2% 7.8 | 3-1' | 0-2%
0 |4| 211" | 4| 5-3 |38 | o-1% | 6-77 | 5T 0% | 4| 6100 | 2-5 | o-2y% 82 | 310 | o-2%
P 4| 22-1' | 4] 5-I' |36 | 0-1% | 66 | 4-10° 0% | 4| 6-100 | 25 | o-2% 82 | 310 | o-2%
0 |4]| 232 | 4| 5-6 |39 | o-1% | 6-1' | 5-I o-1% | 4| 74 25 | o-2% 88" | 3-100 | o2l
R |4 24-3 | 4| 5-1r | 41" | o2 7.4 | 55 o2 | 4] 710 | 25 | o-2% 92 | 310 | o-2%
S |4a| 254 | 4| 6-4 |4-a | o2 g2 | 6-3 02 | 4] s-a 25 | o-2W w02 | 44 o -2%'
T 4] 265 | 4] 6-6 | 4-3 | 02% | 8-100 | 6-8 02% | 4| 8100 | 25 | o2k -z | 40 | o-2%
U 4| 276 | 4| 6-100 | 47 | o2% | 9-3 | &-Ir o2Y% | 4| 94 25 03 n-g | 410 03
V |4 287 | 4| 70 | 4-3 | o-2% | 95 | e-8 o2% | 4| 900 | 25 | o-3% 122 | 400 | o-3%
W 4| 29-77 | 5] 7.1 | 45 | 0-2% | 95 | e-o o2% | 5| 9100 | 2-5 03 22 | 4o o3
X |4] ar-2 | 5] 7-4 |45 | o2% | 98 | 6-9 2% | 5| 1w-a | 2-7 03 2.8 | 4-r 03
Y [4] 323 |[5] 79 |49 | 02% | w1 | 71 02% | 5| w0 | 2-7 | o-3% 32 | 4 | o-3%
Z 4] 334 [5]| 820 |51 | 02% | Ww0-6 | 75 2% | 5| w-4a | 2-77 | -3y 3-8 | a1 | o-3Y
M| 4| 345 6] 8-77 |55 | 0-2% | lo-10°| 7-8 o2% | 5| w-ie | 2-7 | @34 w2 | aar | o-3%
BB| 4| 35-7 | 6| 8-8 |53 | 02% | we | 77 02% | 5| 12-4 | 2-7 | o-3% 148 | 4" | o-3%
cc|a]| 367 |6]| 9-00 |5-77 | o2% | w-3 | 7-100 02% | 5| 12-77 | 2-77 | o-3% o | aar | o-3%
0| 4| 37-9 | 6| 9-3 |53 | 02% | w6 | 7-6 02% | 5| 13-4 | 2-77 | o-3% 157 | 4 | 2-3%
EE| 4| 396 | 6] 101 | 510 | 02% | 124 | &-I 02% | 5| 144 | 25 | 0-3% 167" | a-9 0 -3%
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WF7 WF8 WF9 WF10 WF 11
a LENGTH
WING | SIZE SIZE | LENGTH | SIZE | LENGTH | SIZE | LENGTH | SIZE a | LENGTH | =« Ea
FROM TO  |VARY BY| FROM | TO |VARY BY
A - - - - - - - 4 5-8" 4 3-2 4 22 4 22 | a2 4
B - - - - - - - 4 6-8" 4 3-2 4 22 4 22 | a2 4
c - - - - - - - 4 7'-8" 4 3-2 4 22" 4 2-2 | a2 4
D - - - - - - - 4 8-8" 4 3-5' 4 2-2" 4 22 | a2 4
E - - - - - - - 4 -8 4 3-8 4 2-2" 4 2-2 | a2 4
F - - - - - - - 4 10'-8' 4 31 4 2-2" 4 22 | a2 4
6 - - - - - - - 4 -8 4 42 4 2-2 4 22 | a2 4
H - - - - - - - 4 13-2" 4 4'-5' 4 2-2 4 22 | a-2 4
| 5 a-r | 3w [ ook | -2 | 52 | ook 4 14/-2" 4 48 4 2-2 4 22 | a2 4
J 5 s | 41 [ o1 | 65 | 55 [ -1 4 15-2" 4 411 4 2-2" 4 22 | a-2 4
K 5 5-4 | 4-2 | o1 | &8 | 58 | o-r 4 16'-2" 4 5-2r 4 2-2 4 22 | a-2 4
L 5 5-100 | 48 | o-l | 72 | 60 | @1 4 17'-2" 4 58" 4 2-2 4 22 | a-2 4
M 5 5-100 | 4-9 [ o1 [ 72 [ e-1" [ o1 4 18'-2" 4 5'-8" 4 2-2" 4 22 | a-2 4
N 5 6-4 | 500 | o1 | 78 | 63 | o1 4 19'-2" 4 6-2" 4 2-2 4 22 | a2 4
0 5 6-10° | 5-5 [o-1 | 8-z | &9 | @-14 4 20'-8' 4 6-8" 4 2-2 4 22 | a-2 4
P 5 6-10° | 5-3 [o-1 | 82 | &7 | o-1f 4 218" 4 6-8" 4 2-2 4 22 | a-2 4
Q 6 7-4 | 58 |01 | &8 [ &1 | o1l 4 22'-8" 4 7-2 4 2-2 4 22 | a-2 4
R 6 7-10° | e [e- | 92 | 74t | el 4 238" 4 78 4 2-2" 4 22 | a-2 4
5 6 g-4 | &-6 | o-1% [ 1020 | 8-3 | o1 4 24'-8' 4 g-2" 4 2-2 4 22 | 4wz 4
T 6 g-1o° | 6-7 [o-1¥ | -2 | st | o-1% 4 25'-8' 4 8'-8" 4 2-2" 4 22 | a-2 4
U 7 -4 | 71 oy | w7 | a3 | o1l 4 26'-8" 4 -2 4 2-2 4 22 | a-2 4
v 7 -1 | 7-3 [t [ 12-1r [ 95 | o1l 4 27'-8" 4 -8 4 2-2 4 22 | a-2 4
W 7 9-10 | 74 [e-1lp [ 1201 [ 96 | o-1 4 28'-8" 4 -8 4 2-2 4 22 | a-2 4
X 7 -4 | 7-6 [0 | 127 | 9-9 | o-1l 4 302 4 122" 4 2-2 4 2-2 | a-2 4
Y 7 Je-e | 7 [ e | a3er [ e-2r | o1 4 3r-2r 4 10'-8" 4 2-2 4 22 | a-2 4
z 7 -4 | s-4 | o-1% [ 137 [ w07 [ 0% 4 322 4 -2 4 2-2 4 22 | a-2 4
AN 7 - | -9 | o-1% | 14 | w-e | o-1% 4 33-2 4 -8 4 2-2 4 22 | a-2 4
BB 8 12-4 | s | o-1% [ a6 | e | e-1% 4 34r-2" 4 12/-2" 4 2-2 4 22 | a-2 4
cc 8 12-7 | o2 [ e1% [ 14 | -ar | o1 4 352" 4 12/-5° 4 2-2 4 2-2 | a-2 4
DD 8 13-4 | 9-6 | @13 [ 156 | w-s | @-13% 4 362" 4 13-2" 4 2-2 4 2-2 | 42 4
EE 9 14-4* | 10-3 [ 013 | 164 | 124 | o1y 4 37'-8" 4 14°-2" 4 2-2 4 2-20 | 42 4
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STEM BAR SPACINGS WVI wv2
WV wv2 wv3 wv4 WH I WH2 a LENGTH LENGTH
WING SIZE SIZE
0 P Q R S T u v W X Y z FROM TO |[VARY BY| FROM TO [VARY BY FROM TO [VARY BY
Al 7| 70| 4| 50 | - - - - - - -3 | 4 | 4=t | -8 | e-5% | 6'-18" | 3-7" | @'-5Y%"| 4 | a1t | 2-7t | @-7"
B | 8 | 8- | 5 | 6-3 | - - - - 1] 0-6" |1 -3 | 4| 5-5" | 1-8 |@-5%| 7-4" | 3-7" |@-5%| 4 | 55" | 2-6' | ©-7"
c| 9|90 |6 | 76 |- - - - - - 2| 2-6" | 4| 5-11" | 1'-8" |@-5%" | 7-10" | 3-7" | @0-5%"'| 4 | 5-11" | 2-4 |@-7%"
D |10 |1@-0 | 7 | 8-9 | - - - - - - 2| 2-6" | 4| -5 | 1'-8" |0-5%" | 8-4" | 3-7" | 0-5%"| 4 | 6-5" | 2-3" |0-7%"
E |1 | w-e | 8 |10-0 | - - - - - - 3| 39 | 4| 6-11"| -8 |[0-5%" | 8-10" | 3-7" | 0-5%"| 4 | 6-11"| 2-1" |©-7%"
Fli12|12-0" | 8 | 100-0" | - - - - - - 3| 39 | 4| 7-5" | 1'-8" |@-5%"| 9-4" | 3-7" | 0-5%"| 4 | -5 | 2-7" | @-7W"
G| 7| 70| 9| w-3|s5 | 3-9 | - - 1| @-6" | 3| 3-9 | 4| 5-7"| 2-3 | 0-6%" | 7-6" | 4-2" | @-5%"| 4 | -11" | 2-6" | @'-7%"
H | 8 | 8- |10 |12-6"| 68 | 4-6" | - - - - 4 | 5-g | 4| 5-9 | 2-1" |@-8%"| 7-9" | 4-@" | @'-5%"| 4 | 8-5" | 2-7" | @-7"
| 6 | 6-0" | 11 | 13-9"| 8 | 60" | 12 | 60" | - - 4 | 5-g | 4| 2-6" | 1-8" | 0-5%"| 4-4" | 3-7" | @-5%| 4 |8-11"| 26" | @-7"
J | 6 | 6-0 |12 |15-0 | 8 | 60 | 12| 6-0 | - - 5| 6-3 | 4| 2-11" | -8 |@-5%| 4-10" | 3-7" | 0-5%"| 4 | 9-5" | 2'-4* | @-7"
K | 6 | 60" | 13 | 16-3"| 8 | 6-0" | 12 | 6-0" | - - 5| -3 | 4| 3-5" | 1-8 |0-5%"| 5-4" | 3-7" | @-5%"| 4 | 9-11"| 2-3" | @-7"
L |6 | 6-0 |14 |176"| 8 | 60 | 12| 6-00 | 1| 0-6" | 5| 6-3 | 4| 3-11" | 1-8" |0-5%"| 5-10" | 3-7" | 0'-5%"| 4 | 10™-5" | 2-2* | @-7"
M| 6 | 6-0 |14 |17-6"| 8 | 60" | 12 | 6"-0" | - - 6| 7-6" | 4| 4-5" | 1-8" | @0'-5%" | 6'-3" | 3'-7" | 0'-5%"| 4 [10-11"| 2-7" | @-7)"
N | 7 | 7-0" | 15 |18-9" |10 | 7-6" | 14 | 7-0" | - - 6| 7-6" | 4| 3-8 | 1-8" |@-5%" | 5-7" | 3-7" | 0-5%"| 4 | 11-5" | 2'-6' | @-7%"
o| 7 | 7-0 |16 |20-0" |10 | 77-6" | 14 | 7-0" | - - 70 8-9 | 4| 4-4" | 1-8 |@-5%"| 6-3 | 3-7" [ @-5%"| 4 [11-11"| 20-7" | @7
P | 8 | 8- |17 |21-3 | 11| 8-3" | 16| 8-0 | - - 7| g-9 | 4| 4-0* | 1-8" |@-5%"| 5-1" | 3-7" | @-5%"| 4 | 12-5" | 2'-6' | @'-7"
Q| 8 | 8- |18 |22-6"| 11| &3 |16 8- | 1| @6 |7]| 8-9 |4]| 4-6"]| 1'-8 |0-5%"| 6-4" | 3-7" | 0-5%"| 4 [12-11"| 2-4" | @-7
R | 8 | 8- |19 239 | 11| 8-3 |16 ]| 8-0 | - - 8 | 1wo-0* | 4 | 4-11" | 1'-8" |0-5%"| 6'-10" | 3-7" | 0'-5%"| 4 | 13-5" | 2-3" | o-7"
s | 8| 8-0 |20 |25-0| 11| 8-3 | 16| 8-0 | - - 8 | 19-0 | 4| 5-8 | 1-11" |@-5%" | 7-7" | 3-10" | 0'-5%"| 4 | 14-2" | 2'-4* | @'-7"
T |9 | 90 |20]|25-0| 12| 90 | 18| 9-00 | - - 9| -3 | 4| 5-77 | -8 |@-5%"| 7-6" | 3-7" | 0-5%"| 4 | 14-11" | 3-1" | @-7"
U 9 9-g" | 21 |26-3"| 12 | 9-0 | 18 | 9-p | - - 9| -3 | 4| 6-1 1-9* | 0-5%"| 7-n* | 3-8 | @-5%'| 4 | 155" | -0 | @-7
v |18 | 1-0" | 22 | 27-6"| 14 | 10°-6" | 20 | 10-0" | 1 | @-6" | 9 | 11-3 | 4 | 5-4" | 1-8" |@-5%"| 7-3 | 3-7" | 0-5%"'| 4 | 151" | 210" | 0-7Y"
W | 10 | 12-0" | 23 | 28-9" | 14 | 10'-6" | 20 | 10°-0" | - - 19| 12-6" | 4 | 5-12* | 1-8" |@-5%" | 7-9" | 3-7* | 0-5%"| 4 | 16'-5" | 2'-9' |@-7%"
X | 1| 1w-e | 24 | 30-0"| 15 | 11'-3" | 22 | -9 | - - 19| 12-6" | 4 | 5-8" | 1-8" |@-5%"| 7-7* | 3-7* | @-5%"| 4 | 16-11" | 2'-10" | @'-7"
Y | 1| w-e | 25| 31-3 |15 | 1-3 | 22 | w-o | - - n|13-9 | 4| 6-20 | 1-8 |0-5%"| 8-0" | 3-7" |0-5%"| 4 | 17-5" | 2'-9" | @'-7"
z | n | w-e |26 |32-6"| 15| 11-3 | 22| 1w-e | - - n|13-9 | 4| 6-77 | -8 |0-5%"| 8-6" | 3-7" |0-5%"| 4 |17-11" | 2-7* | @-7"
AA | 11 | 1@ | 26 | 326" | 15 | 13" |22 | 1-@* | 1| @-6" | 11| 13-9" | 4 | 7-1" | U-11" |@-5%"| 9-0" | 3-10* | 0-5%"| 4 | 18-5" | 3-1" | @-7"
BB | 12 | 12-@" | 27 | 33-9" | 16 | 12'-@" | 36 | 18-0" | - - 12| 15-0" | 4 | 3-1u" | 1-8" |@'-5%"| 5-10" | 3-7* | @'-5%"'| 4 | 18-11' | 3-0° | @'-7"
cc |12 | 12-0" | 28 | 35'-@" | 16 | 12-@" | 36 | 18-¢" | - - 12| 15-g* | 4 | 4-5" | 1-8" |@'-5%" | 6-3" | 3-7" | @'-5%"| 4 | 19-5" | 2'-10" | @'-7"
DD | 13 | 13-@" | 29 | 36-3" | 18 | 13'-6" | 39 | 19'-6" | - - 13| 16-3" | 4 | 3-5" | 1-8" |@'-5%" | 5-4" | 3-7* | 0-5%"| 4 | 19-11" | 2'-9* | @'-7
EE | 13 | 13-@" | 3@ | 37'-6" | 18 | 13'-6" | 39 | 19'-6" | ~ - 13| 16-3" | 4 | 4-2" | 1-8" |@0-5%"| 6-0" | 3-7" | 0'-5%"| 4 | 20'-5" | 2'-10" | @'-7"
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WV3 wv4 WHI WH2 WH3
WING|SIZE = LENCTH SIZE g LENGTH SIZE |LENGTH| = Ea | SIZE LENGTH SIZE | LENGTH
FROM | TO |[VARY BY|FROM| TO | VARY BY FROM TO [VARY BY| FROM | TO | VARY BY FROM| TO |VARY BY|« EA
A - - - - - - - - - - - - - R 4 | 6-0 2 4 |4-8"|2-0" | 2-7%" | 2 4 | 6-8"
B | - - - - - - - - - - - - - _ 4 |7-0 2 4 |a-7"|2-0"| 2-6%" | 2 4 | 79"
c| - - - - - - - - - - - - - _ 4 | 8- 2 4 |[7-2"|2-0" | 2'-6%" | 2 4 | 8-
D | - - - - - - - - - - - - - _ 4 |9-g 2 4 |[7-2"|2-0"| 2'-6%" | 2 4 | 10-0"
E | - - - - - - - - - - - - - _ 4 -2 | 2 4 [9-g|1-11"| 2-6%" | 2 4 | -2
F| - - - - - - - - - - - - - _ 4 |n-g | 2 4 |9 |1-11"| 2-6%" | 2 4 | 12-3"
G| 4 |7-1" |6-1"| @-4%" |9-10*| 8'-0" | ©0-4Y%" | - - - - - - _ 4 (120" | 2 4 |[9-g|1-11"| 2-6%" | 2 4 | 13-4"
H | 4 |8-5 |6-4"| @'-4l%" [10-4"| 8-3" | 0'-4l%" | - - - - - - _ 4 [13-6"| 2 4 |12-8"| 2-@" | 2'-7%" | 2 4 | 14-11"
I | 4| 5%-9 [2-11"| @-4%" | 7'-8" | 4-10* | ©@-4%" | 5 | 8'-11" | 6'-1" | @-2%" |10'-10"| &-1"| @'-2%" | 4 |[14'-6'| 2 4 |12-7"| 2-@" | 2'-7%" | 2 4 | 161"
J | 4]6-3[3-5] 0-4% [8-22|5-4| 0-4%" | 5| 9-5 |6-7|0-2% | 11-4"| 8-6"| 0-2%" | 4 [15-6| 2 4 [15-2"| 2-@" | 2'-7%" | 2 4 | 17-2"
K | 4 |6-9 |3-11"| 0-4%" | 8-7"| 5-9"| @0-4%" | 6 | 9-11" | 7-1" | @-2%" [10-11"| 9-1"| @-2%" | 4 |16-6"| 2 4 [15-1"| 2-@" | 2'-7Y%" | 2 4 | 18-3"
L | 4] 7-3|4-4| @-a | 9-1" | 6-3" | @-4Y | 6 |10-5" | 77-7" | @-2%" |12-5"| 9-7*| @-2%" | 4 |17-6" | 2 4 [15-1"|2-@" | 2'-7%" | 2 4 | 19-5"
M| 4 | 7-8 |4-10"| @-4Y%" | 9-7" | 6'-9" | @-4Y%" | 6 |1@-11" | &-1" | @-2%" [12°-11"| 1@-1t| @-2%" | 4 |18-6'| 2 4 |17-8"| 2:-@" | 2'-7V" | 2 4 | 20'-6"
N | 4 | 79 |4-20| @-4Y | 9-7"| 6-1" | @-4Y" | 6 | 11'-5" | 8-1' | @-2%" [13'-5"| 10'-1"| @-2%" | 4 |19-6"| 2 4 [17-7"| 2-@" | 2'-7%" | 2 4 | 21-8"
0| 5| 8-4" |4-10"| 0-4%" |10'-3"| 6'-9" | @-4%" | 6 | 11'-11" | 8-8' | @'-2%" |13'-11"| 10°-8"| @-2%" | 4 |2v-@ | 2 4 |20-8'|2-0" | 2-7%R' | 2 4 | 23-3"
P |5 |8-4|4-5"| 0-4%" [10-3"| 6'-5" | ©'-4%" | 6 | 12'-5" | 8-8' | @'-2%" [ 14'-5"| 10°-8"| @'-2%" | 4 |22-@"| 2 4 |20-7"| 2-0" | 2'-73%" | 2 4 | 24-4"
Q| 5 |8-10"|4-11"| 0-4%" |10'-9"| 6'-11" | @-4%" | 6 | 12-11" | 9-2' | @-2%" |14-11"| 1w-2| @-2%" | 4 |[23-@'| 2 4 |20-7"| 2-0" | 2'-73%" | 2 4 | 25-5"
R |5 |9-4 |5-5| @-4%" [11-3"| 7-4" | ©-4%" | 7 | 13-5" | 9-8" | 0-2%" |15'-6" | 11'-9" | @-2%" | 4 |24-@"| 2 4 [23-2"| 2-1" | 2-7% | 2 4 | 26'-7
S |5 |10-0"|6-2"| @-4Y%" [12-0"| 8-1" | @-4%" | 7 | 14-2" |10-5"| @'-2%" |16°-3"|12'-6"| @-2%" | 4 |25-0"| 2 4 (231" 2-1 | 2-7% | 2 4 | 27-8"
T |5 |10-4"|6-1"| @-4Y%" |12-3"| 8-@" | @-4%" | 7 |14-11" |1@'-8"| @'-2%" |17'-0"|12-9"| ©@'-2%" | 4 |26'-@"| 2 4 |25'-8'| 2'-@" | 2-7Y%" | 2 4 |28-10"
U | 6 |10-10"| 6'-6" | @'-4Y%" |12'-10"| 8'-7" | @'-4Y%" | 8 | 15-5"| 11-2"| @-2%" |17/-7"[13'-4"| @-2%" | 4 |27-@"| 2 4 |25-7"| 20" | 2'-7%' | 2 4 | 29-11"
v | 6 [10-10" |5-10"| @'-4Y" |12'-18'| 7-10" | @-4Y% | 8 | 15-11t | 11-2t | @-2% | 18'-1" | 13'-5" | @'-2%" | 4 |28-@'| 2 4 |25-7"| 20" | 2'-7%' | 2 4 | 31-@"
W | 6 | 11-4" | 6'-a" | -4l [13-4"| 8'-4" | @'-4l4" | 9 | 18°-5" | 11-8"| @'-2%" |18'-10°| 14-1" | @-2%" | 4 |[29-@| 2 4 |28-2'|2-@" | 2'-7%" | 2 4 | 32-2
X | 6 | 115" | 6-2"| @'-4Y%" |13-5"| 8-2" | @'-4%" | 8 |16'-11" | 11'-9" | @'-2%" | 19'-1" | 14"-0" | @'-2%" | 4 |30'-6"| 2 4 (28-7"|2-0" | 2'-7%" | 2 4 | 33-9°
Y | 6 [1I-11" | 6-7"| @'-4l%" [13'-11"| 8'-8" | @'-4Y%" | 8 | 17°-5" | 12'-3"| @'-2%" [19'-7"|14'-5"| @-2%" | 4 |31-6"| 2 4 |31-2'|2'-0" | 2-7% | 2 4 | 34'-10"
Z |7 125" | 77-1" | @-4Y" |14'-6"| 9'-3 | @-4Y" | 8 | 17-11"12-9"| @-2%" | 20°-1" |14'-11"| @ -2%" | 4 [32-6"| 2 4 |31-1| 21t | 27 | 2 4 | 35-11"
AN | 7 |127-10"| 7'-7" | @' -4%" |15-0"| 9'-8* | @-4Y%" | 9 | 18'-5" | 13'-3"| @'-23%" |20'-1015'-8"| @'-2%" | 4 |[33'-6"| 2 4 |[3r-1r| 21| 27 | 2 4 | 37°-1"
BB | 7 |10-1" | 4-5" | @'-4%" |12-2"| 6'-6" | @-4Y%" | 9 | 18-11"|10°-5"| @-2%" | 21'-4* |12°-10*| @ -2%" | 4 |34'-8"| 2 4 [33-8"| 2-0" | 2'-7%" | 2 4 | 38-2"
cc| 7 [10-7"|4-10"| @'-4%" |12'-8"| 7'-0" | @-4Y%" | 9 | 19-5" |1@'-11"| @°-2%" |21'-10"| 13'-4"| @ -2%" | 4 |35'-6'| 2 4 (33-7"| 21" | 2-7% | 2 4 | 39-4"
DD | 7 [10'-4" | 3-11"| @'-4%" |12'-5"| 6'-0" | @-4Y%" | 9 | 19'-1" | 10-8"| @'-2%" |22'-4"|13'-2"| @-2%" | 4 |36'-6'| 2 4 (36-2'| 2'-0" | 2-7V%' | 2 4 | 40'-5"
EE | 7 [10-11"| 4-7" | @'-4%" |13'-1"| 6'-9" | @-4'%" | 10 | 20'-5"| 11'-3' | @’-2%" [22-10"| 13'-9"| ©-2%" | 4 |38'-0"'| 2 4 (36-7"|2'-0" | 2-7% | 2 4 | 42-0
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SPECIFICATION

REFERENCE WING DETAILS VeoT

1/t 1FILL SLOPE - TYPE Il

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

07/12

SHEET 8 OF 8

1006.16




BCW-21

GENERAL NOTES

Wall Quantities gr-mirgr_-mn
ksf ksf
Specifications: WING| Concrete Reinforcement | High | Low
cy LB
esgt—rﬂa IaRfD %n:ld%e Design Specifications 5th Edition 201@: 2011 Interim Revisions: and End | End
oditicarion A 2.3 209 2.91 | 0.46
Limits of validity for Standard Wingwall design
. . B 2.8 245 1.05 | @.46
The standard wingwall designs are based on the following assumptions:
there Is no structural connection between the wall and the box culvert ¢ 3.2 273 1.2l | 049
traffic surcharge loading is neglected. D 4.0 306 1.49 | 0.52
Back il £ 4.4 346 .49 | 0.52
Back fill shall comprise granular material with an internal friction on%Ie o' of at least 32°.
Cohesive backfill shall not be permitted. Compaction of the backfill material within a distance of F 4.9 376 1.71 | @.52
one-half the height of the wall shall be by hand compactors only.
G 5.6 434 1.79 | 8.55
Drainage 6.2 463 2.03| ©.55
The Contractor shall provide the drainage system indicated on Sheet I. H . . .
The cost for the drainage system (including ﬁorous backflll, 6" diameter non-rigid tubing and ! 7.1 552 21e | e.6e
other items required) shdll bé incidental to the cost bid for Concrete. J 7.7 589 2.36| 2.60
Concrete K 8.6 672 2.43| 0.65
All concrete shall be Class A4.
L 9.3 738 2.70| ©.65
Reinforcement 7 7 7
Deformed reinforcing bars shall conform_to ASTM A615, Grade 60. Al reinforcing bar dimensions on M 10.3 870 276 e.n1
the detailed drawings are to centers of bars except where otherwise noted and are subject to N 10.7 950 3.05| ©.85
fabrication and construction tolerances. : - .
Dimensions on bar diagrams are out-to-out of bars. Bars are straight unless otherwise shown. 0 1.7 1e14 3.10 | 0.85
The concrete cover to the outermost reinforcement bars shall be as follows: P 13.2 172 3.17 | 0.88
Wall footing (all faces) 3" minimum cover Q 14.0 1337 3.45| ©.88
Wall stem (all faces) 2/," minimum cover
\ . . . . . R 15.3 1444 3.51 | 8.95
At the Contfractor's option WV Series bars may be spliced at top of the footing in order to
facilitate construction. Splice lengths shall be in accordance with Table C on Shéet |. No S 16.5 1591 3.58 | ©.95
additional compensation shall be provided for the increase in reinforcing steel quantity due to : °
the splices. T 17.5 1695 3.86| 1.03
Miscelloneous u 18.8 2002 392 1.03
Weepholes shall be placed at the lowest point feasible for free drainage away from the wing. N 20.3 5233 399 L1
Four Type | Wings are to be used for straight crossings and skews up fo 20°. Two Type | and - = _
two Type Il Wings are to be used for skews from 25° to 45°. For skews above 45°, special design W 21.7 2403 4.07 | 111
wings are required. The wingwall to be used for each culvert is shown on the BC series sheets.
The designs shown are applicable for a 45° skew with the roadway and other conditions X 272 2884 4.28| 1.27
indicated. Any change in fthese conditions invalidates these designs. Y 31.7 3334 4.36 | 1.30
Quantities shown are for one wing. 7 33.9 3578 4.46| 1.39
AA 35.9 3876 4.56 | 1.39
BB 38.8 4522 4.56 | 1.48
cc 41.0 4747 4.66 | 1.48
DD 50.0 5689 499 1.71
EE 52.6 6313 5.18 | 1.71
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12" BCW-21
Front face 1 WH3 Permeable drainage layer
WV-seri
wve —H| I series
|
M (o1
3| WV2 - Q spa. @ I-3" = R front face § 2" f= = %— 27"
] gr 12"
[T I [
3] Wv4 - U spa. @ 6" = V WVl - 0 spa. @ 12" = P '/a" : 12" batter for wings X - EE
r_ back face | | book“foce
_ w o 4"3 weep hole formed
. ‘N :I)V;/gk fzcsepo. @9 T with non-rigid tubing
8N 3 p when required.
AN
@wn|o NN
>0 & X 12" Perforated 6" diameter
L drainage pipe connected
N ES . e \\ 12 to drainage outlet and
Yo|3 3'-0 6'-0" typ. N/~ WH3 - rodding eye.
ES | | <\ See Note —d
- : - s
~N
B R E I
----- e e——— p—p———— =
e | I — — |- o |8
2} ~N A
" L WF-series o
: ES
0] "
o8 24 Enp viEW
09 FRONT ELEVATION
Tc
o
ER o > >
a a
M
30 WF6 - GG spa. @ 12" = HH bot.
WF9-NN WF I WFI1 TO WF3, WF5 TO WFT WVI, WV3, Wv4
elqd spa.=00 o] [WFT-JJ spa. 9" WF5-EE spq.12: WF3-CC spa.
side o "
@ 6" = KK @9 = FF |@I2=DD
A ) Fop WEl - UL spo. | TABLE A TABLE B TABLE C
1 V_VF4-NN'eq. spa. @ 10" = MM Wall Bar | Pin 7 Bar ]
xf\\\ '\00 ,S'de top and bot. e Y Size | Dio. Size |SPlice Length
L A-W 92" u3 | 2%"| 4"
O e s el I 7 (e 7 R B iy
+}:__ N .2 . 52 “5 o 4n
_— _— —_— Y-CC 1'-3/,n "5 3, an
T /1- I/2 : 4 =6 P
- gl o | g
WF2-AA @ 12" WF8-NN eq. spa. | 1 0D-EE 9 6 |4%"| 6 w7 3- 3
= BB top = 00 side S u7 | 54| 7 v o o
and bot. WEI0-NN eq. spa. w8 | 6% | & -
WFI1-NN eq. spa = 00 side 79 5'- 4"
- . . ", 1/
= 00 each corner FOOTING PLAN 29 | 9 10Yg

of footing
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BCwW-21 I

WALL DIMENSIONS No FODTING BAR SPACINGS
WEEP WF wF2 WF3 WF4, Wh8 to WFs wre WF7
WING J Kl K2 Ll L2 M NI N2 HOLES WF10
L mm [Aa] BB [cc| DD NN 00 EE| FF |GG [ HH [ 0J KK
A 1'-6" 4'-0" B EET 7-0" 4'-0" 3-0" - 3 [2-6"] - - 6 [ 6-0" | 1 0-8" | - - 6 [ 6-0" [ - -
B 1'-6" 4'-6" 16" | 1-0" | 1o 8'-0" 4'-0" 3-0" - 3 [2-6"] - - BEE o-8" | - - 770 | - -
c 1'-6" 5'-0" 1-9" [ 10" [ 1o 9'-0" 4'-0" 3-0" - 3 [2-6"] - _ 8 | 8-0" [ 1 o-8" | - - 8 [ 8-0 | - -
D 1'-6" 5'-6" 2-@ [ 1-o0" | 10" | 100" | 4-e" 3-0" - 3 [2-6] - - 9 [ 9-0 [ 1 o-8" | - - 9 [9-o [ - -
E 1'-6" 6'-0" 20" | 1'-0" | 10" [ 110" | 46" 3-0" - 3 |z-e] - - 1o oo | o-8" | - - 10 [10-0"| - -
F 1'-6" 6'-6" 2-0" [ 1-0" | 1o [ 12-0 | a-e" 3-e - 3 |26 ] - - o[-0 [ 0-8" | - - i [0 |- -
5 1'-6" 7-0" 2-3* [ 1-0" | 10" [ 13-0" | 5-0" 3-0" - 3 [z-e| - - 2o | o-8" | - - 12 [12-0| - -
H 1'-6" 7-6" 2-3" | 1o [ 1-o" [ 140" | 5-@ 3-0" - 3 |26 - - [0 | o-8" | - - 13 [13-0] - -
I 1'-6" 8'-0" 2-6¢" | 1-0" | 1-0" | 150" | s5°-6" 3-0" - 3 [2-6| 1 [1-2 | 9 | 9-0" | 1 o-8" | 6 | a-6" [1a|1a-0| - -
J 1'-6" 8'-6" 2-6¢" | 10" [ 1-0" [ 180" | -6 3-0" - 3 [z-e| 1 [1-o | 9 [ 9-0" [ 1 o-8" [ 7 [ 5-3 |15 |i5-0"] - -
K 1'-6" 9'-0" 2-9" [ 1-o" [ 1-o" [ 170" | -0 3-0" - 3 [z-e"| 1 [1-@ [ 10 [ 100" | 1 o-8" [ 7 [ 5-3 |16 |16-0"] - -
L 1'-6" 9'-6" 2-9" | 1o [ 1-o" [ i18-0" | e&-o 3-0" - 3 |z | 1 [1-@ 10 [10-0" [ 1 o-8" [ 8 | 6-0" [17 [i7-0"[ - -
M 1-6" | 1o-0" | 3-0" [ 1o [ 1-0o" [ g0 | -6 3-0" - I EIEEE AN INESN o-8" | 8] 6-0" [18]ig-0"] - -
N 16" | 10-6" | 3-6" [ 10" [ 1'-0" [ 190" | &6 3-0" - 3 |26 | 2 [2-@ [ 11 [ 110" [ 1 o-8" | 8 | 6-0" [ 18 |18"-0"[ - -
0 16" | ri-o" | 3-e" [ 1o [ 1'-0o" [ 200" [ 7'-@ 3-0" I 3 [z-e'| 2 |20 [ 12 [ 120" | 1 o-8" | 8 | 6-0" [ 19 [19-0" [ - -
P 16" | 11'-6" | 3-9" | 1-0" | 1'-0" | 21-0" | 7°-6 3-6' | 3 [2-e"| 3 [3-@ [ 12 [ 12-0" | 1 0'-8" |10 | 7'-6" | 20 |20-0"| - -
Q 1-6" | 12-0" | 3-9" [ 10" | 1'-0" | 220" | 7-6 3-6 I 3 |2r-e"| 3 [3-o [ 13 [13-0" [ 1 0-8" |10 | 7-6" |21 |[21-0"] - -
R 1-e" | 12-6" | a-0* [ 1o [ 1'-0" | 230" | s&-o 3-6' I 3 [z-e"| 3 [3-0 |10 [10-0" [ 1 o-8" | 9| e-9" [22]22-0"] 8 | 4-0"
S 16" | 130" | 4a-o0" [ 1o [ 1-o" | 240" | -6 3-6 I 3 |z-e| 4 [a-o [ [0 [ 1 o-8" [ 9 | e-9" [23[23-0"[ 8 | 4-0"
T 16" | 13-6" | 4-3" [ 1o [ 1-0o" | 250" | 8- 3-6 2 3 [z-e'| 4 [a-o 12 120" [ 1 0-8" [ 9] 6-9"[24[24-0"] 8| 4-0"
U 1-6" | ra-o" | a-3" [ 1o [ 1-0o" | 260" | 9-o 3-6' 2 3 [2-6| 4 [4-0 12 120" [ 1 o-8" | 9 | 6-9" [ 25 [25-0"[ 10| 50"
v 16" | 1a-6" | a-e" [ 1o [ 1-0" | 270" | 9-e 3-6' 2 3 [2-6"| 5 [5-0" [ 10 [ 100" | 1 o-8" [13] 9-9" [ 26 [26-0"[10] 50"
w 16" | 15-0" | a-e" [ 1o [ 1-0" | 28-0" [ 107-0" | 3-6" 2 3 [2-6"| 5 |50 [ 11 [ 110" [ 1 o-8" [13 ]| 9-9" [27 [27-0"[ 10| 50"
X 1°-9" 15-6" | a-9" [1-3%"[ 11" | 29-0" | 1w-et | 4-0" 2 4 [3-4"] 5 [5-0[11 [11-0" [ 1 o-11" [13] 9-9" [ 28 [28-0"[12 [ 6-0"
Y 2-0" | 16-0" | a-9" | 1-a" [ -1V | 30-0" [ 127-0" | 46 3 4 |[3-4"] 6 |60 [ 10 ]| 10-0"] 2 o-7 [17 [ 129" [ 29 [29-0"[ 10| 5-0"
z 2-0" | 166" | 5-0" [1-aVe | -1V | 31-0" [ 126" | 4'-6" 3 4 |[3-a"] 7 [7-0"[10]10-0"] 2 o-7 [17 [12-9" [ 30 [30-0"[ 12 | 6-0"
AA | 2-0 [ 7o [ 50t [r-aer [ i-iVer | 320-0t | 130t [ 4r-6” 3 4 [3-a] 7 [7-0 [ 11 [11-0" | 2 o-7 [17 [1z-9 [ 31 [31-0"[ 12 | &-0"
BB | 2-0" | 176" [ 5-3" [1-4%" [ 11V | 330" | 14-0" [ 4'-6" 3 4 |[3-4"] 8 [8-0[12]12-0"] 2 o-7 17|29 [32[32-0"[ 12| &-0"
cc | 2-o" [ is-o [ 5-3 [i=-aVe [ -1V | 340 | 1a-6 | 4'-6" 3 4 [3-4] 9 [o-0[13]13-0"] 2 o-7 17 ]iz2-9" [33[33-0"[ 12| e6-0"
oo | 2-6" | 18-6" [ 5-6" [1-4%"[ 1-1%" | 350" | 15-0" | 5°-0" 4 5 |4-2| 8 [s-e [12]12-0" | 2 Jo-1o" [17]12-9"[34[34-0"] 16| 8-0"
EE 2-6" | 19:-0" | 5-6" |1-4a¥ [ 1-1%" | 360" | 15-6" | 5°-0" 4 5 |4-2] 9 [s-o[r2]iz2-0o | 2 Jo-1o" [17]iz2-9[35[35-0"] 18] 9-0"
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BCwW-21

WF | WF2 WF3
N a LENGTH N a LENGTH
WING SIZE| o LENGTH) g | SIZE FROM TO | VARY BY | FROM T0 VARY BY |Ea SIZE FROM T0 VARY BY | FROM TO | VARY BY
A |4 6-5 | 1-9" |2 4 | 1-20 | 8-2" - 2-6" | 9-6" - 2|4 | 3-5 | 2-6 9-1%" | 4-9" | 3-11* | @-1%"
B |4 7-5 | 8-9" | 2 4 | 1-5" | 9-5" - 2-9" | 10-9" - 2| 4| 3-5 | 2-6 o-1%%" | 4-9 | 3-11" | @'-1"
C | 4] 8-5|9-9 |2 4 | 1-8" | 10'-8" - 3-g" | 12-0" - 2|4 | 3-5 | 26" o -1% | 4-9 | -1t | or-1k
D | 4] 9-5 [10-9"| 2 4 | 4-5" | 4-5" - 5-9" | 5-9 - 2|4 | 3-11'| 2-6 2-1%" | 5-3 | 3-11" | 2-13%"
E | 4]10-5 [11'-9"| 2 4 | 4-11" | 4-11 - 6-3" | 6-3" - 204 | 3-1'| 2-6 o-1%" | 5-3 | 3-11" | @'-1%"
Folafn-s [12-9"| 2 4 | 5-5" | 5-5" - 6-9" | 6-9" - 2| 4 | 3-11' | 26 2 -1%" | 5-3" | 3-11" | @'-1%"
G | 4]12-5" [ 13-9" | 2 4 | 7-6" | 7'-6" - 8'-11" | 8'-11" - 2| 4 | 4-5" | 2-6" 2'-1%" | 5°-9" | 3-11" | @'-13%"
H | 4]13-5" [14-9"| 2 4 | g-2" | g-2 - 9-g" | 9-6* - 2|14 | 4-5 | 2-6 o-1%" | 5-9" | 3-11" | @'-13%"
I | 4a|14-5"|15-9" | 2 4 | 911" | 3-11 6-0" 11'-3" | 5-3 6-0" 2|1 4| 4-p | 2-6 o-2" | 5-4" | 3-10" | @-2
J | 4155 |16-9"| 2 4 [10-7" | 4'-2" | 6'-4%" |-t | 5-7" | 6'-4%™ | 2| 4 | 311" | 2'-8" '-1%" | 5-3" | 3-18" | @'-1%"
K | 4165 [17-9"| 2 4 | 12-2" | 6'-6" 5'-8" 13-6" | 7'-10" 5'-8" 2| 4| 4-3| 2-6 0-2Y%" | 5'-8" | 3-11" | @'-2Y%"
L | 4175 [18-9"| 2 4 |12-1t | -1t 6-0" 14-3" | 8-3" 6'-0" 2| 4| 4-3 | 2-7" o-2" | 5-7" | 3-11 o-2"
M | 4]18-5 |19-9" |2 4 | 14-4" | 3-5" | 5-5lg" |15-8" | 4'-1@" | 5'-5Y" |2 | 4 | 4-7" | 2-7" 2 -2%" | 5-11" | 3-11" | @'-2%"
N | 4]18-5" [19-9"| 2 4 | 14-4" | 3-5" | 5-5lg" | 15-8" | 4'-10" | 5-5%" |2 | 4 | 4-7v | 2'-7" 0 -2%" | 5-11" | 3-11" | o'-2%"
0 | 4|19-5" [20-9"| 2 4 | 15-8" | 5-8 5-@" 17-0" | 7'-0" 5-0 2|4 |5-0 | 2-7 0-2%" | 6-4" | 3-11" | ©'-2%"
P | 4|20-5"|21'-9"| 2 4 | 191" | 3-4 5-3 | 20'-5" | 4'-8" 5-3" 2|4 |5-3 | 30 0-2%" | 6-8" | 4'-4" | 0'-2%"
Q | 4]|21-5"|22-9"| 2 4 | 20-0" | 3-6" 5-6" | 21-5" | 4'-11° 5'-6" 2| 4 | 5-4 | 3-0 0-2%" | 6-8" | 4'-4" | 0'-2Y"
R | 4|22-5"|23-9"| 2 4 | 21-1" | 5-9° 5-14 | 22-6" | 7°-2" 5-14 2|4 | 4-1| 3-0 0'-2%" | 6-4" | 4'-4" | @'-2V5"
S | 4]23-5"|24-9"| 2 q | 22-2" | 3-@" | 4'-9%' | 23-7"| 4'-4" | 4-9%" [ 2| 4 | 5-4" | 3-0 0-2%" | 6-8" | 4'-4" | 0'-2%"
T | 4|24-5"|25-9"| 2 4 | 23-2"| 3-2 5-9" | 24'-6" | 4'-6' 5-0" 2| 4 | 5-4 | 3-0 0-2%" | 6°-9" | 4'-4" | @'-2%"
U | 4]25-5"|26-9"| 2 4 | 24-2"| 5-3" | 4'-8%" |[25-7"| 6-8" | 4-8%" | 2| 4 | 5-6" | 3-0 0-2%" | 6'-11" | 4'-4" | @'-2%"
vV | 4|26-5"|27-9"| 2 4 | 25-3"| 2/-9 4'-6" | 26'-8" | 4'-2 4'-6" 2| 4| 5-20 | 3-0 0 -2%" | 6°-7" | 4'-4" | @'-2%"
W | 4a|27-5"|28-9"| 2 4 | 26-4"| 4-9" | 4'-3%" |[27-8"| 62" | 4'-3%" | 2| 4 | 5-6" | 3-@ 0-2%" | 6-11" | 4'-4" | 0'-2%"
X | 4 |28-5"|30-3"|2 5 | 26-@" | 5-3" | 413" |27-9"| 7°-1* 4-1%" | 2|5 | 6-2" | 3-6" 2-3" | 8-0" | 5'-4" ?-3
Y | 4|29-5"|31'-9"| 2 5 | 291" | 5'-1" 4'- 31°-4" | 4'-8" 4'-0" 2|5 | 6-6 | 4-0 9'-3" | 8-10" | 6'-4" 0-3
Z | 4|30-5|32-9"| 2 5 | 30°-1" | 2'-11" | 3-1@Y% | 32°-5' | 5-3" | 3-10%" | 2| 5 | 6-7" | 40 0'-3%" | 8'-11" | 6'-4" | @'-3%"
AA | 4| 31'-5" | 33'-9" | 2 5 | 31-1" | 4-9" | 3'-9l" [33-5"| 7-@" | 3-9%" | 2| 5 |e6-1" | 4-0 0-3%" | 9-3" | 6'-4" | @'-3l%"
BB | 4 |32-5"| 34-9" | 2 5 | 32-1" | 4-4" | 3-5%" [34'-5'| 6-7* | 3I-5%" | 2|5 | 7-5" | 4-@ o-3%" | 9-9" | 6'-4" | @'-3l%"
CC | 4 |33-5|35-9"| 2 5 | 33-1" | 2'-6" | 3'-4%%" [35-5'| 4-1@" | 3-4%" | 2| 5 |7-10" | 4-0 0-3%" | 10°-2" | 6'-4" | @'-3l%"
DD | 5 | 34'-5"| 37-8" | 2 5 | 32-11" | 4'-11" 3-6" | 36-3" | 8-3" 3-6" 2|5 | 7-1n" | 4-6 0'-3," | 11'-3" | 7'-1@" | 0'-3Y,"
EE | 5| 35-5"|38-8"| 2 5 | 33-11"| 3-1" | 3-5%" [37-3"| 6-5" | 3-5%" | 2|5 | 8-0" | 4-6 0-3%" | 1-4" | 7-10" | @'-3%"
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WF4 WF5 WF6
WING |SIZE| LENGTH |SIZE| 2 LENCTH Size g LENCTH
FROM TO VARY BY | FROM TO VARY BY FROM TO VARY BY FROM TO VARY BY

A|al -2 - - - - - - - 4 3'-4" 2'-6" - 1% 4'-9" 3'-10" o'- 1%
B | 4] 7-2 - - - - - - - 4 3-4" 2'-6" 2'- 1%" 4-9" 3'-10" 2'- 1%*
c |4 8-2 - - - - - - - 4 3-4" 2'-6" 2~ 1l 4'-9" 3'-10* 0'- 14"
D | 4] 9-3 - - - - - - - 4 3-10" 2-6" - 1%" 5-3" 3'-10" - 13"
E [ 4] 10-3 | - - - - - - - 4 3'-10" 2-6" - 1%" 5-3" 3'-10" - 1%
Folal| -3 |- - - - - - - 4 3-10" 2-6" 0~ 1%" 5-3" 3'-10" 0- 1%*
G [ 4| 12-3 | - - - - - - - 4 4-4 2'-6" 2'- 1%" 5-9" 3-10" ?'- 13"
H | 4] 13-3" | - - - - - - - 4 4'-4" 2'-6" - 1% 5-9" 3'-10" o'- 1%
| 4| 14-4" | 4| 4-11" 4'-2 - 1% 6'-3" 5-6" o- 1% | 4 4'-10" 2'-6" o- 2" 6'-3" 311 o- 2
J | 4| 15-4" | 4| 4-1" 4'-1" - 1% 6'-3" 5-5° 2- 1% | 4 4'-10" 2'-6" - 1%" 6'-3" 3-10" - 1%
K | 4| 16-5" | 4| 5-5 4'-5" - 1% 6-9" 5-10" 2- 1% | 4 5-4" 2'-6" 0- 2" 6'-9" 311 0- 2
L[4 175" | 4| 5-5" 4'-5" - 1%" 6'-9" 5-9t o- 1% | 4 5-4" 2'-6" o- 2" 6'-9" 311 o- 2"
M | 4] 18-5 | 5| 5-11" 4'-9" o- 1% 7-2 6'-1" 2- 1% | 4 5-10" 2'-6" 0'- 2y 70-2" 3110 0'- 2l
N [ 4] 18-5" [ 5] 5-11" 4'-9" o'- 15" 7-2 6'-1" o- 1% | 4 5-10" 2'-6" 0'- 2% 7°-2" 3110 0'- 2%
o4 196 |[5]| 6-4 5-2" - 13" 7°-8" 6'-6" 2- 1% | 4 6'-4" 2'-6" 2- 2%" 7°-8" 311 o- 2%
P 4| 20-6" |6 | 6&-11" 5'-5" - 1% 8'-2" 6'-9" o- 1% | 4 6'-10" 3'-g 0- 2V 8-2" 4'-5" 0- 2V
Q | 4] 21-6" | 6| 6'-11" 5'-6" - 1%" g/-2" 6'-9" - 1%" | 4 6'-10" 30 0'- 2%" 8-2" 4'-5 0'- 2%"
R[4 22-7" | 5| 6-5 5'-1" - 1%" 7°-9" 6'-5" 2- 1% | 4 7-4" 3-0 0'- 24" 8'-8" 4/-5" 0- 2V
s |4 23-7[5]| &-11" 5'-6" - 1% 8'-2" 6'-10" - 1% | 4 7°-10" 3-0 o'~ 2" 9-2" 4'-5" o'~ 2"
T |4a]| 24-77 |6 | 6-11" 5-7" - 1% 8'-2" 6'-10" o- 1% | 4 7°-10" 3-0 2'- 2%" 9-2" 4'-5" o- 2%
U 4| 259" |6 | 7-2 5'-9" - 1%" 8'-5" 7'-0' - 1% | 4 8'-4" 3-0 o'~ 2" 9-8" 4'-5" o'~ 2"
v | 4] 2610 6| 7-7" 5'-5" o- 2" 8'-10" 6'-8" 2- 2" 4 8'-10" 31 0- 2% 10'-2" 4'-5" 0- 2%
w|a]| 27-ut| 7| s-0 5'-9" o- 2" 9/-3" 7'-0' 2- 2" 4 9-4" 31" 0'- 23" 10'-8" 4'-5" 0'- 23"
X | 4] 29-0" | 6| 8-9" 6'-4" o'- 2" 10'-6" 8-2" 2- 2%" | 5 10'-4" 3-7 - 2% 12-2 5-5" 0- 2%
Y | 4] 30-1" | 6| o9-1 6'-9" - 1Y 12/-2" - o- 1% | 5 10°-4* 4r-1 o- 3 13'-8" 6'-5" o- 3

z | 4] 3r-2r | 6| 10-1" 6-10" | @- 2} 12'-5" 9r-1r 2- 24 5 -1 4r-1 o- 3 147-2 6'-5" o- 3
AM| 4| 32-3 | 7| 10-70 | 7-2" - 2%" 12'-9" 9'-5* - 2% | 5 12-4" 4'-1 0- 3 14'-8" 6'-5" 0'- 3"
BB| 4| 33-6"| 7| 11'-5" 7'-9" o'~ 2%" 13'-7 9'-11" 0- 2% | 5 13'-4" 4'-1" 0'- 3% 15°-8" 6'-5" 0- 3%
ccla| 3a-7 7| 1ww-er | 8-1 - 2%" 14°-1" 10'-4" 2- 2%" | 5 13'-10" 4r-1 0'- 3Y," 16°-2" 6'-5" 0'- 3"
DD| 5| 35-7" | 7| 1-12" | 8-2 - 2" 15°-1" 11-5" 2- 2%" | 5 14'-4" 4'-7" 0- 3% 17'-8" 7-11" 0~ 3%"
EE| 5| 36-8" | 7| 12-@" | 8'-3" - 2%" 15'-3" 11'-6" 2- 2%" | 5 14'-10" 4'-7 0'- 3% 18'-2" 7-11" 0'- 3"
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WF7 WF8 WF9 WF10 WF 11
a LENGTH
WING | SIZE SIZE | LENGTH | SIZE | LENGTH | SIZE | LENGTH | SIZE a | LENGTH| =« Ea
FROM TO  [VARY BY| FROM TO  |VARY BY
A - - - - - - - 4 6-2" 4 3-2 4 22" 4 22 | a-2 4
B - - - - - - - 4 -2 4 3-2 4 22" 4 2-2 | a-2 4
c - - - - - - - 4 -2 4 3-2 4 22" 4 22 | a2 4
D - - - - - - - 4 9-2" 4 3-8 4 22" 4 2-2 | a2 4
E - - - - - - - 4 10-2" 4 3-8 4 2-2 4 2-2 | a-2 4
F - - - - - - - 4 -2t 4 3-8 4 2-2" 4 2-2 | a-2 4
6 - - - - - - - 4 12-2" 4 42" 4 2-2" 4 2-2 | a-2 4
H - - - - - - - 4 13-2" 4 42" 4 2-2" 4 2-2 | a-2 4
! - - - - - - - 4 14'-2" 4 4'-8" 4 2-2" 4 22 | a2 4
J - - - - - - - 4 15-2" 4 4'-8" 4 2-2 4 2-2 | a2 4
K - - - - - - - 4 I6'-2" 4 5-2 4 2-2" 4 22 | a-2 4
L - - - - - - - 4 172" 4 5-2 4 2-2" 4 2-2 | a-2 4
M - - - - - - - 4 18"-2" 4 5-8" 4 2-2" 4 22 | a-2 4
N - - - - - - - 4 1g-2" 4 5-8" 4 2-2" 4 2-2 | a-2 4
0 - - - - - - - 4 19:-2" 4 6-2" 4 2-2" 4 2-2 | a-2 4
P - - - - - - - 4 202" 4 6'-8" 4 2'-8" 4 22 | a2 4
0 - - - - - - - 4 212" 4 6-8" 4 2-8 4 2-2 | a-2 4
R 5 7-4 | -7 | o1 | s-s | 7o | o1l 4 222" 4 72" 4 -8 4 2-2 | a-2 4
s 6 7-100 | 7-0 [ o1t | 92 [ -4 [ @il 4 23-2" 4 7'-8" 4 -8 4 2-2 | a-2 4
T 6 7-100 | 71 [ e | 92 [ s-a [ @il 4 242" 4 7'-8" 4 -8 4 22 | a-2 4
U 6 g-4 | 7-a [o-1% | 9-8 | 8-7 [ @-1l4 4 25'-2" 4 8'-2" 4 -8 4 2-2 | a2 4
v 6 g-10* | 79 | @1y | -2 | 9-0 | o-l 4 26'-2" 4 8'-8" 4 2'-8 4 22 | a2 4
W 6 -4 | g-2r | o-1% | 108" | 9-6 | @-1% 4 212" 4 -2 4 2-8 4 2-2 | a-2 4
X 6 w0-4' | 8-t [ o1 [ 1220 [ 108 | @1k 4 282" 4 19-2* 4 3-2 4 22 | a-2 4
Y 7 w-4 [ e [ e-i | 13-7 | 124t | o 4 292" 4 -2t 4 3-8 4 2-2 | a-2 4
z 7 w-et | 1e-4 | o1y | 14 | 12 | o1l 4 302" 4 -8 4 3-8 4 22 | a2 4
AA 7 12-4" | 109" | @1 | 147" | 130 | @-14 4 31-2" 4 12-2" 4 3-8’ 4 -2 | a2 4
BB 7 13-4" | 1w-7 [ e-1% | 157" [ 13-10" | @-1%" 4 32'-2" 4 13-2" 4 3-8’ 4 22 | a2 4
cc T | weee |- [o-i¥e | e | 144 | o3 4 33-2 4 13-8° 4 3-8 4 2-2 | a-2 4
) 7 14-4* | 12-rr [ e-1% [ 177 [ 153 [ o-1% 5 34°-2" 5 14'-2* 5 4-2" 5 2-9" | 5-a 4
EE T e | 12-3 [ e | s | 155 [ o1y 5 35-2" 5 14'-g* 5 4-2" 5 2-9 | 5-a 4
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WING WV I wv2 WV3 wv4 WHI WH2 SIZE fe] LENGTH SIZE LENGTH
0 P Q R S T U v w X Y z FROM T0 VARY BY| FROM T0 VARY BY FROM T0 VARY BY
A 6 6'-0" 5 6'-3" - - - - - - | |'-3" 41 4-11" 2'-9" 0'-4%" | 6'-10" 4'-8" | @'-4%" | 4 | 4-11" 2'-8" | 0'-5%"
B 7 7'-0" 6 7'-6" - - - - | 0'-6" | |-3" 4 5'-5" 2'-9" 0'-4/," 7'-4" 4'-8" 0'-4'" | 4 5'-5" 2'-1" O"S%'
c| 8|80 6] 76 |- - - - Pl o [ [ 3 [ a s | 3o [e-a% | r-ior [ - [o-a%r | 4 | s-nir | 32 [o0-s3%e
D 9 9'-0" 7 8'-9" - - - - - - 2 2'-6" 4 6'-11" 3-3" | 0-4%"| 8'-10" 5-2" | @0'-4%" | 4 6'-11" 3'-5" 0'-6'
E 10 10'-0" 8 10'-0" - - - - | 0'-9" 2 2'-6" 4 6'-11" 3-3' | @-4%"| 8'-10" 5'-2" | 0-43%"| 4 [ 3-3" | 9'-5%"
F 11 1'-0" 9 11'-3" - - - - | 1'=-3" 2 2'-6" 4 7'-5" 3'-3" | 0'-4Yp" | 9'-4" 5'-2" [0'-4Yp" | 4 7'-5" 32" | 0'-5%"
G 12 12'-0" 10 12'-6" - - - - 2 1'-9" 2 2'-6" 4 - 3-6" | 0'-4%"| 9'-10" 5°-5" | 0'-43%" | 4 - 3'-4" | 0'-5Y,"
H 13 13'-0" 10 12'-6" - - - - | |'-0" 3 3'-9" 4 8'-5* 3'-6" | 0'-4%" | 10'-4" 5'-5" [ 0'-4%," | 4 8'-5" 3'-8" | 0'-5%"
| 9 9'-0" 11 13'-9" 6 4'-6" - - 2 1'-6" 3 3'-9" 4 6'-11" 37" | 0'-43%" | 8'-9" 5'-6" [ 0-43%"| 4 8'-11" | 3'-10" | 0'-5/%"
J 9 9'-0" 12 15'-0" 7 5'-3" - - 2 2'-0" 3 3'-9" 4 -1 3-8" | 0'-4Yp | 8'-11" 5-7" [ 0-4Y" | 4 9'-5" 3'-9" | 0'-5%"
K 10 10'-0" 13 16'-3" 7 5'-3" - - | 1'-3" 4 5'-0" 4 -7 3-11" | 0-4%" | 9'-6" 5'-10" | 0'-43%" | 4 -1 | 3-11" | 0'-5Y5%"
L 10 10'-0" 14 17'-6" 8 6'-0" - - 2 1'-9" 4 5'-0" 4 7'-9" 4'-0" | 0'-4'," | 9'-8" 511" | 04" | 4 10'-5" | 3'-10" | 0'-5%"
M 11 11'-0" 14 17'-6" 8 6'-0" - - 2 2'-3" 4 5'-0" 4 8'-4" 4'-3" [ 0'-4%" | 10"-3" 6'-2" [ 0-43%"| 4 [10-11" 4'-5" | 0'-55"
N 11 11'-0" 14 17'-6" 8 6'-0" - - 3 2'-9" 4 5'-0" 5| 8'-10" 4'-9" | 0'-43%" | 10'-9" 6'-8" | 0'-43%" | 4 11'-5" 4'-11" [ 0'-5/5"
o] 12 12'-0" 15 18'-9" 8 6'-0" - - 2 2'-0" 5 6'-3" 5 9'-3" 4'-9" [ 0-aYp" | 11'-3" 6'-8" | 0-4" | 4 | 11-11"| 4-10" | 0'-5%"
P 12 12'-0" 16 | 20'-0" 10 7'-6" - - 2 2'-6" 5 6'-3" 5 9'-3" 4'-10" | 0'-4%" | 11'-3" 6'-9" [ 0-4%"| 4 12'-5" 5-0" | 0'-5Y5"
Q 13 13'-0" 17 21'-3" 10 7'-6" - - 3 3'-0" 5 6'-3" 5 9'-9" 4'-10" | 0'-4Yp" | 11'-8" 6'-9" | 04" | 4 |12-11" | 411" | 0'-5%"
R 10 10'-0" 18 | 22'-6" 9 6'-9" 8 4'-0" 3 3'-6" 5 6'-3" 5 8'-9" 51" | 0'-43%" | 10'-9" 7-0" | 0'-43%" | 4 13'-5" 5'-1" | 0'-5Y,"
S 11 11'-0" 18 | 22'-6" 9 6'-9" 8 4'-0" 3 2'-9" 6 7'-6" 5 9'-3" S5-1m [ 0-4l | 11-2" 7-0" | 0-4Y | 4 | 1311 5'-5" | 0'-5%"
T 12 12'-0" 19 23'-9" 9 6'-9" 8 4'-0" 3 3'-3" 6 7'-6" 5 9'-9" 5'-4" [ 0'-4%" | 11'-9" 7-3" | 0-4%" | 4 14'-5" 5'-7" | 0'-5/5"
u 12 12'-0" | 2@ | 25'-0" 9 6'-9" 10 5'-0" 3 3'-9" 6 7'-6" 5| 9-10" 5'-4" [ 04" | 11'-9" T7-3" | 0-4 | 4 |14t 5'-6" | 0'-5%"
\ 10 10'-0" 21 26'-3" 13 9'-9" 10 5'-0" 3 3'-0" 7 8'-9" 5 9'-3" 57" | 0-4%" | 11'-3" 76" | 0-43%" | 4 15'-5" 5'-8" | 0'-5Y,"
w 11 1'-o0" [ 22 | 27'-6" 13 9'-9" 10 5'-0" 3 3'-6" 7 8'-9" 5 9'-9" 5'-7" [ 0'-4%" | 11'-8" 7-6" | 04" | 4 [ 1511 5-7" | 0'-5%"
X I I'-o" | 22 | 27'-6" | 13 9'-9" 12 6'-0" 4 4'-0" 7 8'-9" 5 | 10'-2" B'-1" [ 0-43%" | 12-1" 8'-0" | 0'-4%"| 4 16'-8" 6'-5" | 0'-5/5"
Y 10 10'-0" | 23 | 28'-9" | IT7 12'-9" 10 5'-0" 3 3'-3" 8 [ 10-0" | 5 | 10"-1I" 6'-4" | 0'-4" | 12'-0" 8'-3" [0-4p | 4 17'-5" 6'-7" | 0'-5%"
z 10 10'-0" | 24 | 30'-0" 17 12'-9" 12 6'-0" 3 3'-9" 8 10'-0" 5 10'-4" 6'-7" | 0-4%" | 12-3" 8'-6" |[0-43%"| 4 [17-11" 6'-9" | 0'-5/%"
AA 11 1-o" (25| 31'-3" 17 12'-9" 12 6'-0" 4 4'-3" 8 10'-0" 5 10'-9" 6'-7" | 0'-4" | 12'-8" 8'-6" | 0-4" | 4 18'-5" 6'-8" | 0'-5%"
BB 12 12'-0" | 26 | 32'-6" | I7 12'-9" 12 6'-0" 4 4'-9" 8 | 10-0" | & | I1'-3" | 6'-10" | 0'-4%" | 13'-4" | 8'-10" | 0'-43%" | 4 | 18-11"| 6'-10" | 0'-5'%"
ccC 13 13'-0" | 26 | 32'-6" | IT 12'-9" 12 6'-0" 4 4'-0" 9 11-3" 6 | 11'-9" [ 6'-10" | 0'-4'p" | 13-9" | 8'-10" | 0'-4'>" | 4 19'-5" 7-2" | 0'-5%"
DD 12 12'-0" | 27 33'-9" 17 12'-9" 16 8'-0" 4 4'-6" 9 1-3" 6 12-1" 7T | 043" | 141 9'-7 | 0-43%" | 4 20'-5" | 7'-10" | 0'-5Y,"
EE 12 12'-0" | 28 | 35'-0" 17 12'-9" 18 g'-0" 4 5'-0" E] 1-3" 6 12'-1" 7= 04 | 141t 9'-7" [0-4Yp" | 4 [20-11"| 7'-9" | 0'-5%"
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wv3 wv4 WHI WH2 WH3
WING|SIZE S o SIZE 2 S SIZE [LENGTH| = Ea |SIZE bt SIZE | LENGTH
FRoM | To [vARY BY[FRoM| TO [ vARY BY FRoM | 70 [vaRY BY| FROM | TO [ vaRY BY FROM| To [vARY BY[« EA
NEE - - - - - - |- - - - - _ 4 [6-6" | 2 | 4 |6-0"|2-T[ 34" | 2 | 4 611"
Bl -| - - - - - - - - - - - - i a |16 | 2 [ a|s-9]2-e |32 | 2 | 4| 8-
cl-1 - - - - - - - - - - - - B 4 [8-6" | 2 [ a |e-o]e-1[3-apr | 2 [ a ] 91
ol-] - - - - - - - - - - - - _ 4 [9-6" | 2 | 4 |9-1"|2-6"[3-3 | 2 | 4 [10-1"
El-| - - - - - - -1 - - - - - } 4 [1o=e" | 2 | a |9-a|2-1|3-ae | 2 | 4 [nr-re
Fl-1 - - - - - - - - - - - - - 4 [ii-e | 2 | a |o-rr]2-e |33 | 2 | 4 |24
c|-| - - - - - - -1 - - - - - } 4 [i2=e" | 2 | a |9-a|2-1[3-ae | 2 | 4 13-4
Hl-| - - - - - - -1 - - - - - } 4 (13- | 2 | 4 |iz-af2-6"|3-3% | 2 | 4 | 14-9
L a e | 7-3] 03 oo 92t | o3 | - | - - - - - } 4 (146 | 2 | a |i2-1|2-1 |34 | 2 | 4 | 156
Jlafo-s |7-5] 0-3% [11-a] 9-a | o-3% | - | - - - - - } 4 {156 | 2 | 4 |i2-a|2-6"[3-3% | 2 | 4 | 16-6
K |5 |a-1i"]8-0] 0-3/% [i-1o]9-11n| o-3v | - | - - - - - } 4 Jie-e| 2 | 4 1602134 | 2 | 4 176
L |5 |05 |82 | 0-3% |12-a |01t o-3% | - | - - - - - } 4 e | 2 | 4 |is-o|2-rt| 33 | 2 | 4 | 19
M |6 [lo-1im 88| 0-3/ Jiz-ifio-9t| 0-3Y | - | - - - - - } 4 (186" | 2 | 4 |60 21| 3-ae | 2 | 4 | 19-9
N6 |15 |- o-37 135|113 | o-3% | - | - - - - - } 4 (186" | 2 | 4 [1e-o"| 21| 3-a | 2 | 4 [ 19-9
o6 i-n]o-g | 0-3% [i3-ifii-g| o-3% | - | - - - - - } 4 J19-e"| 2 | 4 |19-0"[2-6"|3-3%" | 2 | 4 | 209"
Ple 125 |98 | 0-37% 145|118 | o-3% | - | - - - - - i 4 [20-6"| 2 | 4 [19-3|2-1" | 3-aVe | 2 | 4 2100
o | 7 [re-irfio-1t] o-3% 150t 23| 0-3% | - | - - - - - - 4 216" | 2 | 4 19-0"[2-6"|3-3%" | 2 | 4 |23-0"
R|6 |18 |92 o-37 [13-8"| 112" | 03 [ 6 | 135" [1i-117 02V [15-5" 140" | 02" | 4 226" | 2 | 4 [19-3"|2-7[ 34 | 2 | 4 | 240
s |6 [12-2 97| 0-3% [1a-2[1i-7] o0-3% [ 6 [13-1[ 12502 st 1a-st | o2 | 4 236 | 2 | 4 [e2-s|2-7| 33| 2 | 4 [ 252
T |6 [12-8Jio-2] o3 [1a-er |22 o-3V [ 6 [ 145t [i2-10] 02 [16-5 150t 02 | 4 [2a-er| 2 | 4 [22-m|2-7|s-ae | 2 | 4 [ 262
u | 7 129" fo-3] 0-3% [14-10712-ar | 0-3% [ 7 | 1410 o2l [17-0n 152t | o-2Ver | 4 256" | 2 | 4 [22-st| 2t | 3-3% | 2 | 4 | 213
v |7 [13-3 ]98] 03 [15-5"11-9r | o3V | 7 |55t [ 13- 02V [17-6 158" | 02 | 4 [26-6"| 2 | 4 [26-0"| 27|34 | 2 | 4 | 28-3
w | 7 139 fio-i] 0-3% |50 122 0-3% | 7 [ is-iir[ia-or] o2 [1e-or 162t | o2 | 4 [2r-er| 2 | 4 [es-of2-er| 33y | 2 | 4 | 295
x | 7 [1a-2rfio-e| o3 [1e-3 12w | o-3V | 7 | 168 [1a-5] 02V [18-9'[1e-1] 02| 4 [28-6"| 2 | 4 [ee-orf2-7|3-ae | 2 | 4 | 305
v | 7 [is-3io-e| 0-3% [17-a]i2-7] o0-3% | 7 [ 175t [15-e] 02 [19-e [ 178t o2V | 4 [29-6| 2 | 4 [29-orf2-7| 33wy | 2 | 4 |36
z | 7 [15-5" 10| 03V [17-6"|12-9" | 0-3V4 | 7 | 17-11r 158 02V [200-0t[IT-107 02 | 4 [30-6"| 2 | 4 [29-3|2-1| 34 | 2 | 4 | 327
an | 7 fis-refie-im] 0-3% 180t 132 | 0-3% | 7 | 18-5 |1e-2'| 0-24 [20-6|18-3" | 02V | 4 |31 | 2 | 4 [29-0'|2-7|3-3% | 2 | 4 | 33-7
BB | 8 [16-5" [1i-8] 03 [18-7[i3-10| 03 | 8 | is-1r|ie-sr| o2 [20-1nis-ii| o2 | 4 [32-e| 2 | 4 ezl 3-ak | 2 | 4 | 347
cc| 8 [ie-tifiz-i] 0-3% [19-11a-a| o0-3% | 8 |19-5 [17-2r| o2 [21-7[19-ar| o2 | 4 33| 2 | 4 [32-arf2-m|3-3¥e | 2 | 4 [35-100
oo | 8 [17-2" [iz-5] 0-3/ [19-a[1a-7| o0-3/ | 8 | 205" [ 17-50| 02l [22-7[ 198" | 02 | 4 [3a-6| 2 | 4 [32-7|2-8| 3-4 | 2 | 4 [36-10"
Ee | 8 | 17-3" [12-6*| 0-3%" [19-6"| 148" | 0-3% | 9 |20-1117-6"] 02V [23-a[20-0"] o2V | 4 [35-6"| 2 | 4 [32-afe-7|3-3ve | 2 | 4 [s7-ure
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BCW-22

Wall Quantities |gqr_mifgr-min
ksf ksf
GENERAL NOTES WING [ Concrete |Reinforcement High | Low
Cy LB End | End
A 2.9 253 0.91 | 0.41
Specifications: B 3.5 309 1.05 | @.41
egg?Tl\oﬁ IaRfD Brnjldge Design Specifications 5th Edition 2018; 2011 Interim Revisions; and c 3.9 334 1.21 .41
n
cdiricatio D 4.6 371 1.40 | 2.41
Limits of validity for Standard Wingwall design
. . . . E 5.5 434 1.49 | .41
The standard wingwall designs are based on the following assumptions:
there is no structural connection between the wall and the box culvert F 62 472 L7 | e.4
traffic surcharge loading is neglected. G 7.1 550 .79 | 0.41
Back i H 7.9 590 2.03| 0.41
Backf1ll shall comprise granular material with an 1nternal friction angle @ of at least 32 °.
Cohesive backfill shall not be permitted. Compaction of the backfill”material within o distance of | 8.8 661 2.18 | 2.41
one-half the height of the wall shall be by hand compactors only.
J 9.7 742 2.36 | @.41
Dralnage
The Contractor shall provide the drainage system indicated on Sheet 2. K 10.9 856 2.43] e.41
The cost for the drainage system (including Eorous back fill, 6" diameter non-rigid tubing and L 1.8 ase 2.78| @.41
other items required) shall be incidental to the cost bid for Concrete. M 13.1 1124 2.76 | ©.41
Concrete N 14.1 1241 3.05| 0.41
All concrete shall be Class A4.
0 15.3 1350 3.10 | @.41
Reinforcement
Deformed reinforcing bars shall conform _to ASTM A615, Grade 60. All reinforcing bar dimensions on P 168 1508 317 | @41
the detailed drawings are to centers of bars except where otherwise noted and are subject to Q 17.9 1773 3.45 | @.41
fabrication and construction tolerances. : : :
Dimensions on bar diagrams are out-to-out of bars. Bars are straight unless otherwise shown. R 19.1 1812 3.76| @.41
The concrete cover to the outermost reinforcement bars shall be as follows: S 20.8 2030 3.80 | 0.41
Wall footing (all faces) 63" minimum cover T 22.0 2223 4.13 | 0.41
Wall stem (all faces) 2Y," mimimum cover
At the Contractor's option WV Series bars may be spliced at top of the footing in order to v 235 2475 4.16 | @.41
facilitate construction. Splice lengths shall be’ in gccordance with Table C on Sheet 2. No v 25.3 2682 4.21 | 0.41
additional compensation shall be provided for the increase in reinforcing steel quantity due to ° h °
the splices. W 29.2 3124 4.43| 0.44
Miscellaneous
! v X 34.5 3479 4.85| 0.48
Weepholes shall be placed at the lowest point feasible for free drainage away from the wing.
) ) ) Y 36.3 3853 5.19 | 2.48
Four Type | Wings are fto be used for straight crossings and skews up to 20°. Two Type | and
two Type Il Wings are to be used for skews from 25° to 45°. For skews above 45°, special design 7 38.8 4162 5.23| 0.48
wings are required. The wingwall to be used for each culvert is shown on the BC series sheets.
The des‘ijgns shown are applicable for a 45° skew with the roadway and other conditions AA 1.8 4469 5.28| .48
indicated. Any change in these conditions invalidates these designs. BB 42.9 4902 5.61 | ©.48
Quantities shown are for one wing. cc 46.6 5345 5.40 | ©.48
DD 50.5 5863 5.28 | 0.48
EE 52.5 6610 5.55| ©.48
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I__I BCW-22
Front face T WH3 Permeable drainage layer
wvz —H WV-series
M A
5o _WV2 - Q spa. @ I'-3" = R front face E o | S
. gr 12"
3 B R B I Ve o .
3] WV4 - U spa. @ 6" = V WV I 0 spa. @ I2" = P '/a" = 12" batter for wings X - EE
r_ back face | book“foce
_ wo- 4"@ weep hole formed
. ‘N g;’gk f’zcsepo. e9 =T with non-rigid tubing
8:\: g N p when required.
wnlo N
NN \ |on Perforated 6" diameter
o drainage pipe connected
- —|E e . \\ 2 to drainage outlet and
T Yo|o [L3-0 6'-0" typ. R NALE - 7 rodding eye.
= |0 g
| | lgé\\\\\ See Note ~~<—-
oz T ]
-3 ! | _ 1G]
N
I_ $ "y $ ! X \Q
----- SN [ S pu—y US| — v pu——— |
=] T 7 |- /
L e [—= ———— =
WF-series 3"
o .
"Q)l/) I2"'
50 END VIEW
60 FRONT ELEVATION
Tc
z+
g.g o > >
a a
M
30— WF6 - GG spa. @ 12" = HH bot.
WF9-NN WF I WFIl TO WF3, WF5 TO WFT WVI, WV3, wv4
e_qci spa.=00 WF7-JJ spa. 9" WF5-EE spaq.l2" WF3-CC spa.
side .o "
@ 6" = KK @ 9" = FF e 12" = DD
| top 3" top | top WFI - LL spa. TABLE A TABLE B TABLE C
1 WF4-NN eq. spa. Q@ 10" = MM .
\\k " . Bar | Pin Bar .
%\\\ -\OO\S'de top and bot. Wall y Size | Dio. z Size |SPlice Length
1 A-W 95" n3 |24 4"
= | é /e : u4 -9
e T S —— X | '-0'/0" H4 3" 41/,
| %, /2 /2 n5 2. 4n
—— 11— — 11— — 4 Y-CcC | 13V us [3%] 5" s Py
_ gl o 1/ )
WF2-AA @ 12" WFB-NN eq. spa. | 1 DO-EE | 9% 6 [4%2"] 6 a7 3 3n
= BB top = 00 side S w7 | sl 7 v P
ond bof WF(I)8-NN €g. spa. ng 6" 8"
= side p=4°] 5'- 4"
WFII-NN eq. spa. 1/
= 00 each corner FOOTING PLAN #9 | 9 108
of footing
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BCW-22
FOOTING BAR SPACINGS
wer|  wel WF2 WF3 WF 4, WF8 WFS WF6 WF7
WING | J Kl K2 LI L2 M NI N2 |HoLES TO WF10
LL] mMv [aa] BB cc DD |NN | 00 EE FF G HH | JJ | kK
A |16 [ a0 [ 10" | 10" [ 10" [ 90" |40 [ 30" | - [ 3] 26| - - 8 |8-0|1 [o-8 | - - 8 | 8-0"| - -
B |16 [4a-6 [ 10" [ 10" [ 1-0" [10-6"|4-0|3-00| - |3 |2-6]- - 10 [1o-o" |1 [o-8 | - - 10 [ro-o"| - -
c |16 [5=0" [1=0" [ 1-0" [ 1-0" [11-6"|a-0|3-0"| - |3 |2-6" |- - i -0t [ 1 [ o8| - - o |- -
D |16 [5-6 [ 10" [ 1-0" [ 10" [13-0"|4-0 [3-0"| - |3 [2-6"]- - 12 [0t |1 [o-8 | - - 12 120 | - -
E |16 [e-0 [ 10" | 10" [1-0" [1a-6"| a6 [3-0" | - [3]2-6" | - - 14 [r1a-0"| 1 |o-8 | - - 14 |40 | - -
F 16 [e-6 10| 1=0" [ 1-0" [16™-0"| 46 [3-0" | - [3]2-6" | - - 15 [i15-0"| 1 [o-8 | - - 15 150" | - -
6 |- [7-0" [ 10" [ 1-0" [ 1-0" [17-6"[5-0|3-0] - |3 |2-6]- - 17 [1r-on |1 [o-8 | - - 17 [0 | - -
H [ 16 [ 76" [ 1-0" | 10" [ 1-0" [19-0"|5-0 [3-0" | - [3]2-6" | - - 18 [18-0"| 1 [o-8 | - - 18 [18-0"| - -
I |16 [ 8-0" [ 1-0" | 10" [ 1-0" [20-0"| 56 [3-0"| - [3]2-e |1 [1-00| 12 [12-0"[ 1 [o-8] 8 [e-0| 19 [19-0"] - -
J [1-e [ s-e |10 | 10" [ 10" [21-6" |56 [3-0"| - [3]2-6 |1 |10 ] 12 [12-o"[ 1 [o-8] 10 [7-6] 21 [21-0"| - -
K [ 16" [9-o [ 10" [ 10" [1-0" [23-0"[6-0 [3-0"| - [3]2-6" |1 |10 | 13 [13-0[ 1 [o-8] 11 [8-3] 22 [22-0] - -
L |16 [ 96 |10 | 1-0" [1-0" [2a-6"|6-0 [3-0| - [3]2-6" |1 ] 1-00] 14 [1a-o[ 1 [o-8] 12 [9-0] 24 [2a-0| - -
M | r-e" [10-0" [ 1-0" | 10" [ 10" [26-0" |66 [3-0 | 2 [ 3|2 2|20 15 [i5-0"] 1 [o-8] 12 [9-0| 25 [25-0"| - -
N | 16" [1o-e" | 1-0" | 10" [ 10" [27-e| 66 [ 30| 2 [ 3|26 |2 ]2-00] 16 [16e-0[ 1 [o-8 | 13 [9-9] 27 [27-0"] - -
o [ r-e [1r-o | 10" | 10" [ 10" [28-6"| 70 [3-0| 2 [3 |26 |2 ]2-0] 17 [17-0[ 1 [o-8 | 13 [9-9] 28 [28-0"] - -
P |16 [1r-e" | 1=0" | 10" [ 1-0" [30-0"| 76 [ 30" | 3 [ 3 [2-e |3 [|3-00] 18 [18-0"] 1 [o-8 | 14 [10-6"] 29 [29-0"] - -
Q |16 [12-o" [ 1=0" | 10" [ 1-0" [31-e"| 76 [3-0 | 3 [ 3|26 |3 [|3-00] 18 [18-00]1 [o0-8| 16 [12-0"] 31 [31-0"] - -
R | 16" [12-6" | 1™=0" [ 10" [ 1-0" [33-0"| 76 [ 30| 3 [3[2-6 |3 [|3-00] 15 [15-0"[ 1 [o-8 | 13 [9-9] 32 [32-0"] 12 |6-0"
s [1-e [13-0"| 10" [ 10" [ 1-0" [34-6" |80 [3-0"| 3 [ 326" |3 ]|3-00] 15 [15-0[1 [o0-8] 13 [9-9] 34 [34-0"[15 [ 7-¢
T [1-e [13-6 | 1-0" [ 10" [ 1-0" [36-0" 80 [3-0"| 4 [3]2-6"|3]|3-00] 14 [1a-o[ 1 [o-8 ] 15 [1i-3] 35 [35-0"[17 | 86"
U | r-e [1a-or | 10" | 1o [ 1o [31-0 | 86 [ 30 | 4 [ 3|26 |4 |4-0] 1a [1a-0[ 1 [o-8 | 17 [12-9] 36 [36-0"] 16 | 8-0
v [1-e [1a-e [ -0 [ 10" [ 10" [38-6" |90 [3-0" | 4 [ 3] 26| 4| a0 15 [i5-0[1 [o-8] 17 [12-9] 38 [38-0"| 17 | 8-6"
w | -9 [15-or | 1-0" | 1-0" [ 10" [40-0"| 96 |30 | 5 [ 3|26 |5 ]|5-80] 15 [15-0"[ 1 [o-11"| 19 [1a-3"] 39 [39-0"] 17 [ 8-6"
x | 2-0" [15-6" | 10" [ 1-3%[i-0Ve|ar-6"[10-0" [ 30" | 5 [ 3|26 |5 |50 | 17 [17-0|2 [o-7] 17 [i2-9| a1 [ar-0"[19 [ 9-e
y [2-0" 160" | 1-0" [ 1-4 [i-0Vy[43-0"[10-0" [ 3-0° | 5 [ 3] 26" |5 |5-00] 20 [20-0[ 2 [o0-7] 15 [1ri-3] 42 [az-0"| 19 | 96
z [2-0 166" | 1-0" [ 14 [i-0Ve[ 446" 106" [ 3-0" | 5 | 3] 2-6" |6 |6-0] 20 [20-0" 2 [o-7] 17 [12-9| 44 [aa-0"| 19 | 9-6"
AA | 20 [17-or [ -0t | r-ale -0 (456 1ot [ 30t | 6 |3 | 2-6 |6 |60 | 19 1902 [o-7| 19 [1a-3] 45 [45-0"] 20 [10'-0"
BB | 20" [17-6" | 1-0" | 1-a¥% |- [a7-0"[1w-0 [ 3-0 | 6 |3 |2-6" |6 |6-0| 20 [20-0"] 2 [o-7| 19 [1a-3| 46 [46-0"] 21 [10-6"
cc | 2-0" [18-0" [ 1-0" | 1-ap [1-0Ve 486" [127-0° [ 3-0" | 6 [ 3 |2-6" |7 |70 | 19 [19-0"| 2 [o-7] 21 [i15-9| 48 [48-0"| 23 [11-6"
DD | 2-0" [18'-6" | 1-0" | I"-a%"[1-0/4"[50-0" [ 13- [ 3-0* | 7 [ 3 |[2-6" |8 |8-0| 18 [18-0"|2 [o-7] 23 [17-3| 49 [49-0"| 25 [i12"-6"
EE | 20" [19-0" [ 1-0" [ 1-a¥ [1-0Vp 516|130 [ 3-00 | 7 [ 3 |2-6" [ 8 |8-0| 18 [18-0"[2 [o-7] 25 [i18-9"| 51 [50-0"] 25 [12"-¢"
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BCW-22

WF I WF2 WF3
. a LENGTH . a LENGTH
WINGISIZE| o JLENCTH| gq | SIZE ool T 7o [vary BY | FRom | To | vary 6v |Eo| 28 [TFRom | 7o [VARY BY| FROM | T0 |VARY BY
A |4 8-a | g9-9 |2 4 r-8 | 10-8" - 3-0' | 12-0" - 2 4 35 | 26 | e-1% | 4o | 310 | o1l
B |4 |9-11"[11-3]2 4 20 | 12'-6° - 3-5" | 13-11" - 2 4 35 | 2.5 | @14 | 4o | 3-100 | o1
c |4 o2z | 2 4 23 | 13-9" - 3-8 | 15-2" - 2 4 3-5" | 25 -1 | 4-9 | 3-10"| o-1
D | 4|i2-a [13-9" | 2 4 2-8' | 15'-8° - 4-0 | 170 - 2 4 3-5 | 2-6" | 0-0% | 4-9 | 3-10° | 0-0%"
E |4 31|53 ]2 4 6-8 | 6-8 - 8-p" | 8-0" - 2 4 3-11 | 25" | o1t | 53 | 310" | o-1%
F|lalis-alie-9|2 4 75 | 7-5° - 8-9" | 8-9" - 2 4 3-11r | 26 | o1 | 5-3 | 310 | o -1
G | 4fie-1m|18-3 |2 4 10-4" | 10'-4" - n-g | 1-g" - 2 4 4-5 | 25" | @-1%" | 59 | 310" | 013
H|4]|is-5 [19-9" |2 4 -3 | -3 - 12-8" | 12-8" - 2 4 45 | 26 | o-1% | 5-9 | 3-100 | 0-1%"
I ali9e-5 209 2 4 135 | 5-5 | g-g* |14-9 | 6-9* | g-0 |2 4 4-g | 26 | o-1% | 55 | 310 | o-1l
J | afz0-11"] 223 ] 2 4 14-5" | 5-10" | 8-7% |15-10" | 7-2" | 8-7% | 2 4 -1 | 26 | 0-1% | 5-3" | 311" | o013
K | 4225 | 23-9 | 2 4 16-8" | 9-0 | 7-8 |18-0 |[10-4"| 7-8 |2 4 42 | 26 | o-1% | 57 | 3100 | 01
L |4 ]23-1"|25-3] 2 4 17-9 | -7 | &-20 [19-2|w-o | &-20 |2 4 42 | 25" | o1% | 5-6 | 3100 | 013
M| 4255|269 | 2 4 1910 | a-11 | 78 | 212" | 64" | 78 | 2 4 46" | 2-6" | @-1% | -1t | 311 | 0-1%
N | 4 [26-11"| 28-3 | 2 4 21-0 | 5-3 | 7-10%" | 22'-4" | 6-8" | 7-10%" | 2 4 46" | 2-6" | o-1% | 51" | 310 | 01
o | a2r-1129-3] 2 4 |22-6| 8-3 | 71" |23-11"| 9-8 | 7-1%" | 2 4 4-10" | 2-6" | 0-1%" | 6-3" | 310" | ©'-1%"
P | 4a]29-5[30-9]2 4 |245| a5 | 6-8 |25-9| 5-9 [ -8 |2 4 5-20 | 2-5* | o-1% | &-6 [ 3-10"] @-13%
o | a[30-11"]32-3] 2 4 |25-8| a-8 | 700 |27-00| 6-0" | 7-00 |2 4 5-0° | 2-5" | @-1% | 65" | 3-10" | @'-1%
R | 4324 |33-9] 2 4 |ze-n| a-1r | 74 283 | 63 | 74t |2 4 4-6" | 25" | @-1% | 518" | 3-10" | o0 -1%
s [ a[33-11"]3-3]2 4 |28-8| 8-0 | 6-10% | 30-1" | 9-5 | 6-10%" | 2 4 4-g | 25 | @-1%' | 60" | 3-10" | o-1%
T | 4]35-436-9] 2 4 |30-0| 8-5 | 7-2% | 31-4 | 9-9 | 72U |2 4 45 | 25" | @-1% | 5-9 | 3-10"| o0-1%
U | 4]36-a|31-9]2 4 31-4" | 45" | 6-8% | 32-8" | 5-10" | 6-8% | 2 4 46" | 25" | @-1% | 51t [ 3-10" | o134
v |4 [3m-1] 393 | 2 4 33-1" | 75" | 6-5 |34-5| 8-9" | &-5 |2 4 4-10" | 25" | 0-1% | 62" [ 3-10"| o-1%"
w | a|39-a[ar-3]2 5 [34-9| 4-0 | 6-1% |36-7"| 5-10° | 6-1% | 2 4 4o | 25 | 01% | 6-9 | 44t | o013
X | 4 [40-11"] 433" [ 2 5 365 | 6-9 | 5% | 38-9" | 9-1" [ &1l | 2 4 5-4 | 26" | @-2r | 7-8" | 4100 | o-2
vy | a|az2-2a|aa-9]2 5 [37-9| 7.1 | e-1% | 401" | 95" | &-1% | 2 4 5-9 | 2-5° | e-1% | 8-1" | 410" | @-13%
z | afa3-11"]ae-3"] 2 5 [39-5 | 3-10 | 5-n1% | 4a1-9" | 62" | 51l | 2 4 5-10" | 26" | @-2* | 8-2 | 4-10° | o-2'
AA | 4 [aa-1ir] 4137 ] 2 5 |40-7| &-6" | 5-8Y |42-11" | 8-10° | 57-8Y" | 2 4 5-10" | 2-6" | @-20 | 8-2' | 4-100 | o-2"
BB | 4 | 46-4" | 48'-9" | 2 5 |42-0 | 6-9" | 5-10%" | 44'-4" | 91" | 5-10% | 2 4 5-10" | 26" | @-2* | 8-3' | 4-10° | o-2"
cc | alar-11]s0-3] 2 5 |43-10"| 6-1" | 5-4% | 46-2" | 8-5" | 5-4% | 2 4 6-0 | 2-6" | 0-2% | 8-4" | 410" | o-2Y
oD | 4 |49-4" [51-9"] 2 5 |45-8 | 5-8 | 5-0¢ |47-11"| 711" | 500 |2 4 6-1'" | 2-6" | 0-2% | 8-5 | 4-10" | 0-2%
EE | 4 [50-11"| 533" | 2 5 |47-0 | 5-10" | 5-13% |49-4"| 82" | 5-13% |2 4 6-0 | 2-6" | 0-2Yr | 8-4" | 410" | 0-2Y
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BCW-22

WF4 WF5 WF6

WING [SIZE| LENGTH |SIZE g LENCTH SIZE g LENGTH

FROM TO | VARY BY | FROM T0 | VARY BY FROM TO | VARY BY | FROM T0 | VARY BY
A|a]| s-2n| - - - - - - - 4| 3-4" | 2'-6" | @-1Y | 4'-9" | 3-10" | 0'-1Y%"
B |4 9-8 | - - - - - - - 4| 3-4" | 2-5" | g1l | 49" | 3-9" | o-1%
cC |4 |10-8| - - - - - - - 4 | 3-4" | 2-5" -1 4-9" | 3-9" -1
D |4 |12-2"| - - - - - - - 4| 3-4" | 2-5" | @-p% | 4-9" | 3-10" | @'-0%"
E | 4]|13-8]| - - - - - - - 4 | 310" | 2-5" | @-1%" | 5-3" | 3-9" | @'-1%"
F|afi1s-20| - - - - - - - 4 | 3-10" | 2-5" | @ -1%" | 5-3' | 3-10" | ©'-1%"
G | 4|16-9| - - - - - - - 4| 4-4" | 25" | @-1%" | 5-9" | 3-9" | @'-1%"
H | 4|18-3]- - - - - - - 4 | 4-4" | 2-5" | @-1Y%" | 5-9" | 3-18" | @'-1%"
|4 19-3 | 4| a-1u | 4-20 | @1 | -3 | 5-6" | @-1%" | 4 | 4-10" | 2-6" | @'-1%" | 6-3" | 3-10" | @'-1%"
J | 4a|20-9| 4| 4-11" | 4-0 ?-1" 6-3' | 5'-5" o-1" 4 | 4-10" | 2-5" | @-1%" | 6-3" | 3-9" | @'-1%"
K | 4|22-4"| 4| 5-5 | 4-4" | @-1% | 6-9" | 5-8" | 0-1%" | 4 | 5-4" | 2'-6" | 0'-1%" | 6-9" | 3-10" | @'-1%%"
L | 4(|23-10"| 4| 5-5" | 4'-3" 0-1" 6-9" | 5'-8 o'-1" 4| 5-4" | 2'-5" | @-1%" | 6-9" | 3-9" | 0-13%"
M | 4|25-4"|5 | 5-11" | 4-8" | -1 | 7-2" | 6-0" | 0-1%" | 4 | 5-10" | 2-6" | @'-1%* | 7-3" | 3-10" | g'-1%"
N | 4|26-10"| 5| 5-11" | 4-8" | @-1" | 7°-2" | 6-0" | @-1%" | 4 | 5-10" | 2'-5" | @'-1%" | 7-3 | 3-9" | @-1%"
o|a|z27-1wr|s| 6-5 | 5-0 | @-1%" | 77-8" | 6-4" | @-1%" | 4 | 6'-4" | 2'-5" | @-1%" | 7°-9" | 3-9" | @0'-1%"
P |4a|29-6"|6 | 6-11" | 5-4" | @-1%" | 8-2" | 6-7" | o-1%" | 4 | 6'-10" | 2-8" | ©0'-1%" | 8-3' | 3-10" | ©'-1%"
Q| 4|3e-1"|e6|6-1"|5-20| o-1%" | 8-2" | 6-5 | 0-1%" | 4 | 6-10" | 2'-5" | @-1%" | 8-3 | 3-9" | 0'-1%"
R |4|32-5|5| 6-0" | 4-8" | @-1" | 7°-3" | 5-11" | @-1%" | 4 | 6-10" | 2'-6" | ©@'-1%" | 8-3' | 3-10" | @'-1%"
S|4 |34-0|5]| 6-2" | 4-9 | @-1%" | 7-6" | 6-1" | @-1%" | 4| 7-4" | 2-5" | @-1%" | 8-9" | 3-9" | 0'-1%"
T |4(35-6|5]| 6-1" | 4-6" | @-1" | 7°-5" | 5-18" | @-1%" | 4 | 7'-4" | 2'-6" | 0'-1%" | 8-9" | 3'-10" | ©'-1%"
U |4]|36-6"|5]| 6-7| a4-8" | o-114" | 7-11" | 60" | 0'-1%" | 4 | 7-10" | 2'-6" | ©-13%" | 9'-3" | 3-10" | @'-13%"
vV |4 |38-1"|5]|6-11"| 4-11" | @-1%" | 8-3 | 6-3" | @-1%" | 4 | 8-4" | 2'-5" | @-134" | 9-9" | 3-9" | 0-13"
W | 4[39-8|5]| 7-4"| 5-1" | @-1%" | 9-2" | 6'-11" | @-1%" | 5| 8-10" | 2'-6" | @'-13%" | 10'-8" | 4'-4" | ©@'-1%"
X | 4|a4-3|5]| 7-8 | 5-6" | @-1%%" |10-0" | 7-10" | @-1%" | 5| 9-4" | 2-5" o-2" -8 | 4-9 o-2"
Y | 4 |42-8"| 5| 7'-8" | 511" | @-1%" | 1@-0" | 8-2" | @'-1%" | 5| 9-4" | 2'-6" | @-13" | 1I'-8" | 4'-10" | @'-13%"
Z | 4|44-3|6| 8-2" | 6-0 | @-1%" | 10-5 | 8-3" | @-1%" | 5 | 9-10" | 2'-5" o-2" | 12:-2" | 49 0'-2"
AA | 4 | 45-4"| 6 | 8-6" | 6-0" | @-1%" | 10°-9" | 8-3" | @'-1%" | 5 | 10-4" | 2'-5" 0-2" | 12-8" | 4'-9" o'-2"
BB | 4 |46-10"| 6 | 8-6" | 6'-0" | @-1%" | 10-9" | 8-4" | @-1%" | 5 | 10-4" | 2'-6" 0-2" | 12-8" | 4-10" | ©'-2"
cc| a|a8-6"| 6| 9-1" | 6-20 | @-1%" | 11'-4" | 8-5" | @-1%" |5 | 11'-4" | 2-5" | @'-2%" | 13'-8" | 4'-9" | @'-2%"
DD | 4 [50-2"| 6 | 9-9" | 6-3" | @-13%" | 12-0" | 8'-6" | @-13%" | 5 [ 12-4" | 2'-6" | ©0'-2%" | 14'-8" | 4'-10" | O -2%"
EE | 4 | 51-7" | T | 9-10" | 6-2" | @-1%" | 12-@" | 8'-4" | @-1%" | 5 | 12'-4" | 2-5" | @'-2Y4" | 14'-8" | 4'-9" | @'-2Y4"
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WF7 WF8 WF9 WF10 WE11

a LENGTH .

WING|SIZE SIZE|LENGTH [SIZE| LENGTH [SIZE| LENGTH [SIZE| o |LENGTH
FROM | To [vaARY BY| FROM [ TO [VARY BY Ea
Al-] - - - - - - 4le-2 [af[3-2[a]2-2n[a] 22| a-2 ][4
B |- - - - - - - 4l o-s [af3-2 a2 [a]2-2 |22 ][4
cl-1 - - - - - - alio-g |4 32 [4a] 22 [a] 22 [a-20 |4
o [ -] - - - - - - 4l lal3-2 a2 [a]z2 224
El-] - - - - - - 413 [a] 3-8 [a]2-2[a]22 a2 4
Fl-1 - - - - - - a2 al 3-8 [a]2-2[a] 22| a2 ][4
o |- - - - - - - 4 e [af4a-2[a]2-2[a] 22| a2 |4
Hl-1 - - - - - - 4 g2 [afa-2[a]2-22[a] 22| a2 |4
B - - - - - 4o [afa-s [a]2-2n[a] 22 [ a2 |1
J-1 - - - - - - 4208|448 [4]2-20 [a]2-20 [ 4-20 | 4
K1-1 - - - - - - 4222 [ a2 [a] 22 [a] 22 [ a2 [
-1 - - - - - - 4238|452 [4] 22 [a] 22 [4-20 |4
M- - - - - - - 4252 [af 58 [a]2-2n [a] 22| a2 |4
N - - - - - - 4268 | 4[58 [4]2-2n [a]2-20 [ 4-20 |4
o[- - - - - - - 4ot a6 [a]2-2[a] 22| a2 ][4
P - - - - - - al29-2|afe-8 [4]2-2 [a] 22 [a-2 |4
o [ -] - - - - - - 4 [30-8 a6 [a]2-2[a] 22|22 ][4
R |5 [e-r ] &1 | o-0% | 82|75 [ o-0% [4[32-22]4a]|6-8 [a] 22 [a] 22 [ a2 ]4
s|le|[ 75 | 6-a | o-0% |88 | 7-7 [ o-0% [4]|33-8]a| 72 [a] 22 a2 ]|a2]4
T|le| 75 |62 | 0o-0% |88 | 76| 0-0% | 43524720 [4a] 22 [4a]22 |42 ][4
ule|[7-1r | -8 | o-0% | 9-2 | 8-0 | o-0% |4 [36-2|a| 7-8 |a] 22 |a] 22 | a2 |4
v]elss | 7-1r | o-0% |98 [8-4 | o-0% |4[37-8[a]s-2[a]2-2[a]z2 | 224
wle|[s-r] 7-6 | o-0% |10-8] 9-3 [ o-0% [ 4[39-2[4a| &8 |4] 22 |4a] 22 |42 |4
x [e]a-a |79 o [uw-e|[1e-rr] o1 [4[4e-8[a]o-2[a]2-2[a]z2]a-2]4
y [7] 95 [ 7710 | 0-0% [ 1w-7 [ 101" | 0-0% |4 [42-2[4a] -2 [4a]2-2[a] 22| a2 |4
z 1 ]oe | &3 | o [12-r[w-e | o1 [4a[43-8[a] -8 [a]2-2[a]22 ] a2 4
an |7 [1e-a | -7 | e |27t [1e-1er | -1 |4 (448 4w [4 ] 22 [a ] 22 [ 42 [ 4
BB | 7 [1o-a | &-7 | o1 [12-7[1o-10| o-1r [ 4462 [4a w2 [a] 22 [a] 22 [ a2 |4
cc[7[u-a] o3| o [w-7[uws | o1 [4a[4a7-s[a|uw-2[a]2-2[a]22[a-2]4
o0 [ 7 [12-a [ 9-10 | o1l [ 147 [12-rr [ et [ 4[4 [a e [a | 22 [a] 22 [ a2 [ 4
EE [ 7 [12-a | o | o1 147 122 [ o1 [a[se-s [a 122 [a] 2-2 [a] 22 [ a2 [4
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VIRGINIA DEPARTMENT OF TRANSPORTATION

TYPE

STEM BAR SPACINGS WVI WvV2
wvi wv2 wv3 wv4 WHI WH2 a LENGTH LENGTH
WING SIZE SIZE
0 P Q R S T u v X Y A FROM TO |[VARY BY| FROM TO |[VARY BY FROM T0 VARY BY
A 8 8'-0" 6 7'-6" - - - - - | 1-3" 4 -1t | 2-3 0 -4" 6°-10" 41" 0'-4" 4 411" 2'-5" 0'-5"
B |[l0| 10'-0" (8| 10'-0" |- - - - 0'-6" | 1'-3" 4 5'-5" 21" 0'-4" 7-4" |3'-11"| 0'-4" 4 5'-5" 21" 0'-5"
C (1] 110" (8| 10-0" |- - - - - 2 2'-6" 4 St | 2-1m | o-4" | T7'-10" | 4-0" | 0-4Y" | 4 511" 2'-5" 0'-54"
D (12| 12'-0" [IO] 12'-6" |- - - - - 2 2'-6" 4 6'-5" 2'-3" | 0'-4Vg" 8'-4" 4'-2" | 0'-4Y%" | 4 6'-5" 2'-1" 0'-5Y5"
E [14] 140" (11| 139" |- - - - - 3 3'-9" 4 6'-11" [ 2'-1"| 0'-4Y%" | 8'-10" | 4'-0"| 0'-4%" | 4 6'-11" 2'-2" 0'-5Yg"
F o |I5] 150" |12 150" |- - - - - 3 3'-9" 4 7'-5" 2'-3" | 0'-4Yg" 9'-4" 4'-2" | 0-4Y%" | 4 7'-5" 2'-3" 0'-5Y5"
G [I7] 17-0" (13| 16'-3" |- - - - 0'-6" 3 3'-9" 4 - 2'-1" | 0'-4Y%" | 9'-10" | 4-0" | 0'-4Yg" | 4 - 2'-4" 0'-5Yg"
H (18| 18'-0" |[14] I7'-6" - - - - - 4 5'-0" 4 8'-5" 2'-3" 0'-4" 10'-4" 4'-2" 0'-4" 4 8'-5" 2'-5" 0'-5Y5"
I [12| 12'-0" [I5] 18'-9" |8| 6'-0" |- - - 4 5'-0" 4 6'-5" 2'-3" | 0'-4Ys" 8'-4" 4'-2" | 0'-4Y%" | 4 8- 11" 2'-4" 0'-5Y4"
J |l2| 12'-0" |16 20'-0" |lO| T'-6" - - - 5 6'-3" 4 6'-5" 2'-3" | 0'-4l%" 8'-4" 4'-2" | 0'-4Yg" | 4 9'-5" 2'-5" 0'-5Y/4"
K {13 13'-0" |18 22'-6" |II 8'-3" - - - 5 6'-3" 4 6'-8" 2'-2" | 0'-4Vg" 8'-7" 4'-1" | 0'-4Y%" | 4 91" 2'-1" 0'-5Y5"
L (14| 140" [19] 23'-9" |l2| 9'-0" - - 0'-6" 5 6'-3" 4 6'-11" |[2'-1"| 0'-4%" | 8'-10" | 4'-0"| 0'-4%" | 4 10'-5" 2'-2" 0'-5Y"
M |I5| I5'-0" |20 25'-0" |12 9'-0" - - - 6 T7'-6" 4 7'-5" 2'-3" | 0'-4Yg" 9'-4" 4-2" [ 0-4%" | 4 | 10*-11" 2'-3" 0'-5Yg"
N [I6]| 16'-0" |21 26'-3" [I13] 9'-9" |- - - 6 7'-6" 5 7'-8" 2'-2" | 0'-4Yg" 9'-8" 4'-1" | 0-4%" | 4 I1'-5" 2'-4" 0'-5Yg"
o |17 17-0" (22 27'-6" (13| 9'-9" - - - 7 8'-9" 5 8'-2" 2'-2" | 0'-4Yg" 101" 41" | 0-4Y%" | 4 [NACAN 2'-3" 0'-54"
P |18 18'-0" [23| 28'-9" [l14| 10'-6" |- - - 7 8'-9" 5 8'-5" 2'-1" | 0'-4lg" 10'-4" 4'-0" | 0-4%" | 4 12'-5" 2'-4" 0'-54"
Q |[I8]| 18'-0" (24| 30'-0" |[l6| 12'-0" |- - 0'-6" 7 8'-9" 5 8'-4" 21" | 0'-4Yg" 10'-4" 4'-0" | 0-4Y" | 4 2= 2'-5" 0'-54"
R [I5]| 150" (26| 32'-6" (13| 9'-9" |I2| 6'-0" - 8 10'-0" 4 T7'-4" 2'-1" | 0'-4Vg" 9'-2" 4'-0" | 0-4%" | 4 13'-5" 21" 0'-5Yg"
S [I5] 150" |27 33'-9* |13| 9'-9" |I5| 7'-6" - 8 10'-0" 4 7'-4" 2'-1" | 0'-4l" 9-2" 4'-0" | 0-4lg" | 4 13- 2'-2" 0'-5Y5"
T (14| 14'-0" |28| 35'-0" |I5| 11'-3" [IT| 8'-6" - 9 11-3" 4 6'-11" 2'-1" | 0'-4lg" | 8'-10" | 4'-0"| 0'-4Vg" | 4 14'-5" 2'-3" 0'-5Y5"
U (14| 14-0" (29| 36'-3" (17| 12'-9" |I6| 8'-0" - 9 11-3" 4 7-0" 21" | 04" 8'-11" 4'-0" | 0-4%" | 4 14'-11" 2'-2" 0'-54"
vV [I5| 150" |30| 37'-6" |IT7| 12'-9" |[IT| 8'-6" 0'-6" 9 11-3" 4 7'-4" 21" | 0'-4Yg" 9'-3" 4'-0" | 0-4Y" | 4 15'-5" 2'-3" 0'-54"
W [I5] 150" (31| 38'-9" (19| 14'-3" |IT| 8'-6" - 10 12'-6" 4 - 2'-4" | 0'-4Yg" 9'-6" 4'-3" | 0-4%" | 4 16'-2" 2'-1" 0'-54"
X (17 17-0" |32| 40'-0" |17| 12'-9" [I9| 9'-6" - 10 12'-6" 4 8'-6" 2'-1" | 0'-4l" 10'-5" 4'-6" | 0-4lg" | 4 -1 2= 0'-5Y/4"
Y (20 20'-0" |34| 42'-6" |I5] 11'-3" [I9f 9'-6" - I 13'-9" 4 9'-7" 2'-7" | 0'-4Vg" I-5" 4'-6" | 0'-4lg" | 4 17'-5" 2'-1 0'-5Y4"
Z |20 20'-0" |35| 43'-9" |I7| 12'-9" [I9| 9'-6" - I 13'-9" 4 9'-7" 2'-7" | 0'-4Vg" I1-5" 4'-6" | 0-4Y%" | 4 17 - 2'-8" 0'-5Y5"
AA (19| 19'-0" (36| 45'-0" [I19| 14'-3" [20[10'-0" 0'-6" I 13'-9" 4 9'-3" 2'-1" | 0'-4l" 1=z 4'-6" | 0'-4lg" | 4 18'-5" 21" 0'-5Y/4"
BB (20| 20'-0" (37| 46'-3" |19| 14'-3" [21[I10'-6" - 12 15'-0" 4 9-7" 2'-7" | 0'-4Yg" I1'-6" 4'-6" | 0-4Yg" | 4 18'-11" 2'-8" 0'-54"
CC (19| 19'-0" (38| 47'-6" |21| 15'-9" [23|II'-6" - 12 15'-0" 4 9'-3" 2'-1"| 0'-4l" Ie-2 4'-6" | 0'-4Yg" | 4 19'-5" 2'-9" 0'-5Y/,"
DD (18| 18'-0" (39| 48'-9" 23| 17'-3" [25]12'-6" - 13 16'-3" 4 8'-10" | 2'-1"| 0'-4l" 10'-9" 4'-6" | 0'-4lg" | 4 19'-11" 2'-10" 0'-5Y/4"
EE |[I8| 18'-0" [40| 50'-0" |[25| 18'-9" [25|12'-6" - 13 16'-3" 4 8'-10" | 2'-7"| 0'-4" | 10'-9" | 4'-6" | 0'-4Vg" | 4 20'-5" 2'-11" | 0'-5V/,"
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ICATION
Aol WING DETAILS “ReErence




BCW-22

Wv3 wv4 WH1 WH2 WH3
WING|SIZE FROM TOO VARY BY| FROM LE?E)TH VARY BY SIZE FROM TOO VARY BY| FROM LEﬁgTH VARY BY SIZE| LENCTH [ EqiSIZE FROM TOLENG\;AHRY BY [+ EA SIZE| LENGTH
Al - - - - - - - - - - - - - - 4 8'-6" 2| 4 6'-6" 2'-10" | 374" | 2 | 4 9'-0"
B | - - - - - - - - - - - - - - 41 10-0" | 2| 4 6'-7" 2-10" | 3-8%" | 2 | 4 | 107"
c| - - - - - - - - - - - - - - 4 11-0" 2|1 4| 9-10" 2'-9" 3-6%" | 2| 4 L=
D | - - - - - - - - - - - - - - 4 | 12-6" | 2 | 4] 9-10" 2-9" | 36l | 2 | 4] 13-3"
E| - - - - - - - - - - - - - - 4 1 14-0" [ 2 | 4] 13-6 2-9" | 3-6%" | 2 | 4 |14-10"
Fl - - - - - - - - - - - - - - 41 156" | 2 | 4| I13-1" 2'-10" 3-7" 2| 4| 16-5
G| - - - - - - - - - - - - - - 4 | 17-0" | 2 | 4| 137" 2'-10" 3-1 2| 41| 18-0"
H| - - - - - - - - - - - - - - 4| 18-6" | 2 | 4| IT-3" 210" | 37" | 2 | 4| 196"
I | 4| 8-11" |6-10"| 0'-3%" | 10'-10" | 8'-8" | 0'-3%g" | - - - - - - - 4| 19-6" [ 2 | 4 |1e-11"| 2-9" | 3-6%" | 2 | 4 | 20-8"
J | 4 9'-5" | 6'-9" | 03" | 114" 8'-8" | 0'-3%" | - - - - - - - 4| 210" | 2 | 4| 20-6" 2-9" | 36" | 2 | 4| 22-3
K |5 | 9-11" [7-0"]| 0-3g" | 11'-10" | 9-0" | 0"-3V/g" | - - - - - - - 4| 22-6" | 2 | 4| 20'-6" 2-9" | 3-6%" | 2 | 4| 23-9
L |5 | 10-5" | 7-3"| 0-3g" | 124" 9'-3" | 0'-3%" | - - - - - - - 4| 24-0" | 2 | 4 | 20'-8" 2-9" | 3-6%" | 2 | 4| 255
M| 6 | 10-11" |7-10"] 0'-3" | 12'-11" | 9'-10" 0'-3" | - - - - - - - 4| 256" | 2| 4| 24-3" 2'-9" | 3-6%" | 2 | 4| 210"
N |6 II'5 |8-0"| 0'-3" 13'-5" | 101" 0'-3" | - - - - - - - 41 21-0" | 2 | 4| 24-3" 2'-0" 37 2 | 4| 28-6"
O | 6 | 1i-11" |8'-6"| 0'-3Yg" | 13-11" | 10'-6" | 0'-3Y" | - - - - - - - 4| 28-0" [ 2 | 4| 27'-6" 2-9" | 3-6%" | 2 | 4| 29-8
P |6 | 12-5" [8-9"] 0-3g" | 14-5" | 109" | 0"-3V/g" | - - - - - - - 4| 29-6" | 2| 4| 21-6" 2-9" | 3-6Y" | 2| 4| 31-3
Q | 7 [12-11" [ 8-9"]| 0-3g" | 15-0" | 10'-10" | 0'-3V/g" | - - - - - - - 4| 310" [ 2 | 4| 27-8" 2-9" | 3-6%" | 2 | 4 | 32"-10"
R| 6 [ 111" | 7-8"| 0-3g" | 131" 9'-8" | 038" | 6 | 13-5" I1'-4" 0'-2" 155" |[13-4"| 0-2* | 4| 32-6" | 2 | 4| 31-3" | 2-10" | 3-6%" | 2 | 4 | 344
S |6 | 110" | 7-8"| 0-3g" | 131" 9-8" | 03" | 6 | 13-11" | 11'-4" 0'-2" | 151" | 13-4 | 02" | 4 | 340" | 2 | 4| 313" | 2-10" | 3-6¥" | 2 | 4 | 360"
T |6 | 112" [ 7'-3"] 0-3Yg" | 13-3" 9'-4" | 038" | 6 | 14'-5" | 116" | 0'-2" 16'-5" [13-6"| 02" | 4| 356" | 2| 4| 350" | 2-10" | 3-6%" | 2 |4 | 37T
U |6 | 1110 |7-4"| 0'-3Y/g" | 13'-10" | 9'-5" | 0'-3Yg" | 7 [ 14-11" | 12"-1" 0'-2" 17'-0" [ 14'-3" | 0'-2" | 4 | 36'-6" | 2 | 4 | 34'-T" 2-9" | 3-6%" | 2 | 4| 38-9
V|6 | 12-2 | 7-8"| 0'-3Yg" | 14-2" 9'-9" | 0-3V" | 7 | 15-5" | 12'-5" | 0'-2" 17-6" | 14'-7" | 0-2" | 4] 38-0" | 2| 4| 34-7 | 2-9" |3-6%" |2 | 4] 40-4"
W[ 6 | 12-11 [7-11| 0'-3Yg" | 14'-11t | 9-11t | 0'-3Yg" | 7 | 16'-2" | 13'-2" 0'-2" 18'-3" [15'-4" | 0'-2" | 4| 396" | 2 | 4 | 38'-3" | 2'-10" | 36" | 2 | 4 | 411"
X | 6 | 13-4" |8-10"| 0'-3%g" | 15'-4" | 10-11" | O'-3Yg" | 7 | I16'-11" | 13'-7" 0'-2" 19'-0" [15'-9" | 0'-2" | 4 | 41'-0" | 2 | 4 | 38'-4" 2-9" | 3-6%" | 2 | 4 | 43-6"
Y | 7| 1310t (911t 0'-3Yg" | 1511 | 120" | 0-3Vg" | T | 1T-5" 14'-1" 0'-2" 19'-6" [16'-3" | 0'-2" | 4 | 42'-6" | 2 | 4 | 42'-0" 2-9" | 3-6¥" | 2 | 4 | 450"
Z | 7| 14-4" |9-11"| 0'-3%" | 166" 120" | 0-3Yg" | 7 [1T-11" | 14-7" 0'-2" 20-0" |16'-9" | 0'-2" 41 44-0" | 2 | 4 | 42-1" 2-9" | 3-6%" | 2 | 4 | 467"
AA [ 7| 148t | 9-7t | 0-3VE" | 169" | 11'-9" | 03" | T | 18-5" | 14-11" | 0'-2" 20'-6" [ 17'-0" | 0'-2" | 4 | 45-0" | 2 | 4 | 4I'-T" 2-9" | 3-6%" | 2 | 4| 479
BB | 7 | I5-0" |9'-11"| O'-3%" | 171" | 12-1" | 0'-3%" | 8 | I8-1I" | 153" 0'-2" 211" | 17'-5" | 0'-2" | 4 | 466" | 2 | 4 | 45-3" 2-9" [ 3-6" | 2 | 4| 494
cC| 7| 15=1" | 9-7| 0-3%" | 17-3" | 118" | 0-3%g" | 8 | 19'-5" 15'-5" 0'-2" 20-7 | 17-7 | 02" | 4| 480" | 2 | 4 | 454" | 2-10" | 3-6Yp" | 2 | 4 | 50-11"
DD | 7 | 153" |9'-3"| 0'-3%" | 17'-5" | 11'-4" | 0"-3%" | 8 | 19'-11" | 15'-6" 0'-2" 22'-1" | 17-9" | 0'-2" | 4| 49'-6" | 2 | 4 | 49'-0" 2-9" | 3-6%" | 2 | 4 | 52-6"
EE | 7 | 159" | 9-3"| 0-3g" [ 17-11" | 11-4" | 03" | 9 | 20'-5" | 16'-0" 0'-2" | 22'-10" [ 18'-6"| 0'-2" | 4 | 51'-0" | 2 | 4 | 491" 2-9" | 3-6¥" | 2 | 4| 541"
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