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NOTES

Allconcrete shollbe Closs "B" Concrete.

Allconcrete edges shallhave o 3/4" x 45° chaomfer. Chomfer
on vertical edges shollbe continued o minimum of one foot below
finished ground line.

When headwalls are placed on the inlet end of corrugoted
metal pipe or skewed concrete pipe, a bevelshallbe used ot the

BE VEL DE TAlL inlet opening. The end of the pipe shalibe set in from the foce of

F -
‘_.I . . the wall, os shown on the “BevelDetail”, ond the bevel constructed
Y |—X ¢ (Section Thru Center Of P'pe) from the end of the pipe to the foce of the wall.

When heodwolls are ploced on the inlet end of concrete
ELEVATION SECTION Y-Y BEVEL DIMENSIONS pipe, the "bell" or "groove" of the pipe shollbe ploced in the woll
in lieu of the bevel, except when the pipe is to be cut for placing
— - DIAMETER__OF P!?E in skewed headwalls. The inside of the “bell” or “"groove" shallbe
12 15" | 18 24 30 filed with concrete up to the flow line.
Depth (172" | 374" | 374" | 1" 11/4" i
Length | 374" D 174" (1172 | 2° Bevels ore not required on outlet headwalls.

Reinforcing fobric shollconform to the requirements of
709.3 ond 709.4 of the Specifications.

Reinforcing fobric, os detoiled herein, shollbe used in oll
¢ —I I—— A’2 walls of allheadwall structures. The covering for the fabric shall
be two inches, measured from the surface of the concrete to the

S/2 foce of the wire, unless otherwise specified. The fobric shallbe cut
=1Goge Wire, as necessary to accommodate the pipe opening in the wall and
6" c.to c.: moy be otherwise cut or field bent to fit the structure.
or "4 Bor,
1 9" c.to ¢ In lieu of the reinforcing fabric described above, as shown

N~ l-'4c (igq: _":;" reinforcing steelbars, meeting the requirements of 709.1 of the
. -4 Bor ,'.'c_ 1o c. Spgciﬁcglion. moy be used in these structures. Covering for the
) (Bent to Fi) reinforcing shollbe two inches, meosured from the surface of
the concrete to the foce of the bors, unless otherwise specified.
L Bors shallbe furnished in such lengths, or field bent or cut os
F/2 necessory, to fit the structures ond to accommodate the pipe
opening in the walls.

4i

Keyed or doweled type construction joints, acceptoble to
the Engineer, moy be used during construction.

The poy quontity for Straight Headwalls, constructed in
accordonce with the details herein, willbe the cubic yords of Closs

l s l _I I__ F/2 B Concrete specified herein.
Cost of allreinforcing fabric ond reinforcing bors sholl
PLAN VIEW SECTION X-X be included in the unit price bid for “Closs B Concrete".

STRAIGHT HEADWALL (Showing Reinforcing Details)
(Corrugated MetalPipe Shown)
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DIMENSIONS
DIAMETER OF PIPE

12" [ 15" | 18" [ 24 30"
A [0-6" |0-8"|0-9"|0-1"]| 1-0" WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
B [o-m [ r-2" | r-4" [ 1-8" [r-10" DIVISION OF HIGHWAYS
c [r5 | r-9 [2-0" |[2-5"| 2'-8" STANDARD DETAIL
D _[r-0" [ r-3"|r-6" |2-0" | 26"
F 0-6" | 0'-7"| 0-8"|0'-9" | O"-10"
H [2-3" | 2-10"] 3-2" | 3-9" | a*-4~ PREPARED 7-1-99
S [5-0" [6-3"[ 7-6"[10-0"[12"-6~ REVISION DATE
QUANTITIES PIPE CULVERT

HEADWALLS

CU. YDS. CLASS CONCRET
RC.P.[0.46 [0.82 [122 [2.20 | 3.35 ] [
CM.P.0.47 [0.85 | 1.27 | 2.29 | 3.48 | |

STANDARD SHEET DR1




Waterstop

€ |
, Symmetricol — G I A I
|
, ovout & Embonkment See Bevel I
' Slope z ——/L\;/ Detoil I 3"
o - N\ AR *4h, Bor Wingwol / Concrete Gutter
Be::el AN \'\‘ S
(300° Arc ) I N
¢ I: (i)o |c | | | N Y ik | SN2 ¢ Bevel
de Dig vBors __ 3 . | l TS | ___0.042x1D.1

1 1 1 \ ="4v Bors 012"¢c-c q ; I I I \ : Depth

[ | | Q12"c-c B \ |

| | | \ : ! l\ | | /\:_\ ‘ ——0.063x1.D.- BevelLength

| | | v DN
—,—— — — —— — — -— —— —) ——t . "
_____ \_\____.____,_/___—_F_______'I_ 6"min, under Pipe /—L )—4‘ J‘—#—/ﬁ ) 6 WATERSTOP DETAIL
rr . | N ! e 7o NOTES
l e18"c-c
1 1 See Bockwoll
- . Detoil (For' —1 |
4h, Concrete Pipe) Allconcrete shallbe Class B Concrete.
) Bor Reinforcing steelshollbe new billet steeland shallconform to
=4h,Bor For concrete pipe only —{ [ 6" the requirements of 709.1 of the Specifications.

*4v Bors@i8"c-c

SECTION A-A

See Woterstop

Detai The covering for Reinforcing Steelshallbe 2" measured
eto

from the surface of the concrete to the face of the bor, unless
otherwise noted on the Plans. Reinforcement in members where
concrete is deposited on the ground shallhove 3" of concrete from
the face of the bar to the ground contact surface.

(See Bockwall Detail)

BEVEL DETAIL
ELEVATION

—A Allexposed edges shallhove o 3/4" x 45°chamfer. Chamfer
[ on verticol edges shollbe continued o minimum of one foot below
) finished ground line.
Y ! >\|—— ] ——| /\ When wingwolls are ploced on the inlet end of corrugoted
1.D. b b metal or structuralplate pipe, o bevelshallbe used at ihe inlet
] | i3" 1 >/ opening. The end of the pipe shallbe set in from the face of the
SR E — /\ H \< 1 woll s shown on the "BevelDetail", ond the bevel constructed from
, S___ 1L J__3 the end of the pipe to the face of the wall.
1 \ *4h, Bors When wingwalls are placed on the inlet end of concrete pipe,
\ | / \ F 6" mi - the “"bell" or “"groove"” of the pipe shallbe ploced in the wall, ond the in-
\ c_i / N _f_ 4 min. i side of the "bell" or "groove" shallbe filled with concrete up to the
! under pipe flow line.
N / 45 " Bevels are not required on outlet wingwolls or on inlet wingwalls
NI / 18 i
L. | for concrete pipe. .
Keyed or doweled type construction joints, occeptable to
\"4thor | // R \N\\ —L the Engineer, moy be used during construction.
o~ __( —_———t e B | R, \ |——18“—| If embankment slope above wingwalls is flatter than 2:1, provide
—_———  — — = wings for 2:1slope and warp embankment {0 2:1slope at wingwall.
| | The pay quontity for wingwalls, constructed in occordance
i 4 174" —| " =4y Bors with the details herein, willbe the cubic yords of Class B Concrete
| X\ 6 BAE_:KY:VALL BE TA”— specified on this sheet. Cost of alireinforcing steel shallbe included
«4y Bars @18"c-c (For Concrete Pipe) in the unit price bid for Closs B Concrete.
| DE TA”_ OF BENT BARS Waterstop meeting the requirements of 708.10 shallbe ploced
£ os shown when concrete gutter is to obut the wingwall.
I
I
L-a
Inside
PLAN VIEW 519 | slope DIMENSIONS REINFORCEMENT | QUANTITIES
) f
of | 2 CONCICON
- Fill - o|No.ofl  LENGTH STEEL
Pipe A B |C|D I|E |F |G |H [Morksizelg " Type| RCPIHCMP.
o [ b [Total YP¢ €Y, TC.Y.|LBS.
g HHHH\HHH\HHHHHHHH (e e e e PR Ta A
toron t t T
2'-2 0'-6" |Q-2v2"| h, *4 1 6'-1 ST.
I I o T2 [rs bonba T T
it \\\\\\ ”””””MHHHHHM 18" | 2:1 ['2-0" | v | 20-27 | 2-3" |g'-10v2"|3-3V4"|"pr.g [gr-538| h, | *4 | 2 |21 |3-pvZ]B'-6" | BENT|| 0.67 | 0.68 | 41.8
g W/// il 8 S L
‘H //// \\\\\\\ ||||||||||||HHHHHHHH‘ BEVEL:DEPTH-3/4" LENGTH=11/4" BERE 3-0" | BENT
|||||||||||||||||||| ///// \\\\\\\\ \ |||||||||||||||||| 24" 2:1 |'2-8" | 1-4" 2'-g" | 2'-11" [B'-102"|4'-2V2"| " g |Or-538| h, *4 2 2'-9" |4 -qv2{11-0" | BENT]| 1.01 102 | 52.4
Toe of Fil JW// / \m HHH'I {Fil 210 06" [o-gva| M, | %4 | 1 g-4" | ST.
—20¢e ot P _ LML 1oe ol Fill _ : a1 . " - 30" WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
\\m\ BEVEL:DEPTH=1"  LENGTH-11/2 v | |6 BENT . DEPARTMENT OF TR/
30" | 2:1 ["3-1 1-70 | 33| 3-5" fi0-avela-ne ["gr-gn [qrgse] . | *4 2 | 3-3"[g-1ov2"|13'-0" | BENT || 1.32 1.37 | 58.1 STANDARD DETAIL
| tz.q tor-gv fgrogwad| h, | "4 1 9'-10" | ST.
- BEVELDEPTH'] 174" LENGTH'ZH v *4 17 3'-0" | BENT PREPARED 7-1-99
36" | 2:1 [*3-9 | 1-10" | 3'-10"| 4'-1* [12-4 v2"l5'-10¥2'{"g-g [gr-pen| hy | *4 | 2 [3-11"|5'-9¥2|15'-6"| BENT| 1.79 | 1.86 | 70.8 REVISION DATE PIPE CULVERT
CONSTRUCTION DETAIL SKEWED PIPE Taor toer logved] M | =4 | 1 o WINGWALLS
BEVEL:DEPTH=11/2" LENGTH=2 1/4" v 4 | 21 3-0" | BENT (SHEET 1 OF 4)
= DIMENSIONS FOR INLET WINGWALLS ON CORRUGATED METAL PIPE (TO ACCOMMODATE THE BEVEL).
t DIMENSIONS FOR INLET WINGWALLS ON CONCRETE PIPE AND ALL OUTLET WINGWALLS.
STANDARD SHEET DR2




Anchor Bolts, spoced 1'-6": €

|
¢-c, measured along the | .
surface of pipe (54"%& lr,/_ Symmetricol

. about
. nly) t )
2-*5q Bors 80" pipe only ' 2- *5g Boars Embankment See Anchor Bolt and Bevel Detail
2-*5f Bors “ah B Slope R L |
— r
o = ors o </ |
~ — i 2-*5q Bors
Zz ! |\ 9
|
*Sv,, Bors 2 I
- 912""::-c 2 .:9_’- ) I |. I\I 5 5 P
> ! *Ovwo Bors
z*y‘T TIIE S - 25 [ oo i*jjj[}:" e s
Y £ e;Bar ar
i - © | | | *4d, & d,Boars } }bﬁ!—\ %IF 2
<, — S N ! I [| @18 c-c oo - 1 Bar .
N L Fig" N N S e 8" min. under Pipe | | ..ﬁu_ltL":lr_'h‘ o -
40, Bors =4e.s Bors el18" c-c | . f 4080, Bors: ©
*4d, Bors @18" c-¢ . " | For Concrete Pipe Only dh Bors 2 o A
-— 5 5/8" FI’ 4e,; Bors @18" c-¢ — ELEVATION (See Backwall Detail) See Bockwall Detoil L—° | e, Bor -
ee Backwall Detai .
- —x | Woterstop R (For Concrete Pipe) 2-%5f Bors See Woterstop Detoil
- T T —8't—
PLAN VIEW 3/4" Diameter — {7 ! “enin SECTION X-X
Heavy Hex Bolt : gimin
: 13“ ~
. : ~ . " [ 3T -1
§ é ' _L\ |3 -0 |2 3
1ar = N P T samy) .042x1.0. _ :
. — : ~ | | h - - —
8"min. T L J K | | |3K Beve Depl \/\ /x/ | 2 | ]
underpipe 374" Min., ‘== §Z Concrete/Gutter '\ i 40.063x1.D. — -
\13‘/16" Mox. =] g [ "o Bevel Length *59 Bars *4d, Bors *4d, Bors *Sv Bors
S0 0P | i DETAL OF BENT BARS
BACKWALL DETAIL (for concrete pipe) ANCHOR BOLT DIMENSIONS WATERSTOP DETAIL ANCHOR BOLT AND BEVEL DETAIL
NOTES
nsid Sli DIMENSIONS REINFORCEMENT QUANTITIES Inside | Siop DIMENSIONS REINFORCEMENT QUANTITIES The "Notes" and the "Construction
nside ope 1 e
Dio. | of M iSize[No. | L NGTTH T lcone. [(€31% steat| 0O | o M 1S INo. L NG{H T | cone. [(EN% Steel Detail-Skewed Pipe" on Stondard Sheet DR2
of | Fil of y [(RcPy | or | Steell of | Fin ot |of y [(RcP) | or | S'€€ (Sheet 1 of 2) shallapply to this sheet.
Pipe l_ M N O P Q F\) S k Bors 5 | Otol 4 C(.:: ng.) Lbs. | Pipe l_ M N O P Q F\) S :’( z Bors 0 | p t°| e lc.y. S.g.f.) Lbs. Anchor bolts gf?oﬁbe used on wingwalls
Y. e .T. .
42" |21 || x4-37] 2-2" | 4-af"] 410" | 14-§ ] 6-6k"[x0-10" [x 06k o [~4 |6 51" Bent| 317 [ 325 | 225.0f sav [24 [x5-5 | 2-8" [5-5% | 6-0" [17-6%"| &-2" [x0-10"[x0-6k] @ |4 | 8 51 [Bent| 464 | 4.74 | 300. for corrugated metoland structuralplate pipe
a5 o8 o34 a2 |4 | & 4 a"Bent 157+ + 08 +0-3] az] "¢ | 4 4-47|Bent greater than 48" in diometer. Anchor bolts are
e ["4 [ 2 13- 67 St. e |4 | 2 17:0"] st. not required for concrete pipe.
Bevel: Depth = 13" e |*4 |1 11-0"[ st. Bevel: Depth - 2%" e |4 | 1 hat6| St. Anchor bolts and nuts shallconform to
Length- 23" es ; ! :"13" :: Length- 33" & '; ‘2 '7'3 :: the requirements for "Headwall Anchorage™
t . 2 Y K . -0 . . . e .
v 16917 10/6en " 7178 5en hardware as stipulated in AASHTO Specification
: i : Aapes GT._:,?.B;_t ﬁ .i ; el 17»3;5;.‘ M-167. Anchor bolts and nuts shallbe cleaned
vi [*5 | 2 [2-0"[2-6{a-6"[ent vi[*5 | 2 [2-0"[3-05'-0"|Bent after galvanizing to provide o free running fit.
v2 [*5 [ 2 [2'-0"[2: 10"} 10'(Bent Va[*5 | 2 [2-0"|3'-4"|5'-47Bent Cost of the anchor bolts and nuts shallbe
vs ': 2 |20 3'-2'5'-2":ent v3 2 : :"g"i"g" :"z' :e": included in the unit price bid for the pipe.
ve | 2 |2'-0"[3'-7'15"-7"[Bent ve " *-0"|4'-0"| 6'-0'|Ben . _ _ .
w5 T2 o it ent w5 T2 z-o"he"|e-4{Bent ) Right pf way fence hordvyore inserts sholl‘
ve [*5 | 2 [2-0"[4-2''-2"[Bent V6| '5 | 2 [2-0"[a-8"|6-81Bent be installed in the sidewalls during the construction
v7 [*5 | 2 [2-0"[4-6"6'-6" [Bent v7[*5 | 2 [2-0"5-0"[7-01Bent of wingwalls for pipes over 48" in diameter.
48" | 211 ||*4'-10"| 2-5" | 4'-0" | 5-5" |15-9%'| 7-4%"|*0-10" [O'-65"| & |"4 | 7 5'-1"[Bent || 3.89 3.97 | 262.0 va|*5 | 2 [2'-0"B'-4"[7'-4'|Bent Dimensions and location of inserts shall conform
+5'-0" +0'-8" p0-34"| d2 |74 | 4 4+-a"Bent rolS |2 200750877 86ent to the "Drainage Structure Terminalinstallation™
e |4 |2 5-31 St. 60" | 21 [x6-0" [ 2-m" | 6-0" | 6'-7" [19'-3%" | 9'-0" [ x0-10"[x0-65"[ i [*4 | 9 5'-1" [Bent[ 5.54 5.66 | 3410 detail of the opplicable right-of-way fence standard.
Bevel: Depth- 2" e ("4 |1 2'-9'{ St. +6'-2" +0-8"[+0'-3%"|| d2(*4 | 4 4'-4"(Bent . .
Length= 3" es [*4 |1 9-g7 St. e |4 | 2 18- 9+ St. Waterstop meeting the requirements of 708.10
S |2 6-5| St Bevel: Depth - 25" e2]*4 | 1 631 St. shollbe placed as shown when concrete qutter is to
g ["5 2 |a'-11"|7'-8"R0"- 3{Bent Length- 33" es | "4 1 13- 31 St. abut the wingwou‘
*4 | 8 6'-9"| St. fl*5 | 2 7'-7"| St
vi |*S 2 [2'-0"|2'-9'14'-9"[Bent g |"S 2 [6'-1" 9'-5" R4-11"|Bent
V2 |°5 | 2 [2-0"] 3-15'-1 Bent h |4 |8 8-6"| St. WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
v3 [*S | 2 [2-0"|3'-5'5'-5"[Bent vi|*5 | 2 [2-0"[3'-3"|5'-3"Bent DIVISION OF HIGHWAYS
ve |*5 2 [2'-0"|3'-9'{5'-9"[Bent va | *5 2 [2'-0"3'-7"|5'-7"|Bent STANDARD DETAIL
vs | *5 2 [2-0"[4'-2'6'-2"[Bent v3| "5 2 |2'-0"|3-11"5-11" |Bent
ve [*5 | 2 [2--0"[4"-6e'-6"[Bent ve[*5 [ 2 [2-0"[a-3"[6'-3]Bent
V: *5 2 [2'-0¢ :'-160('55'-61d|;ent vs | "5 2 |[2'-0"[4'-8"|6'-8" B:nt PREPARED 7-1-99
ve | =5 2 [2'-0"|5'-2'{7'-2"[Bent ve | *S 2 [2'-0"[5'-0"|7'-0"|Bent REVISION DATE PIPE CULVERT
v7[*5 | 2 [2-0"5-4"[7"-4[Bent WINGWALLS
vg | *5 2 |2'-0"[5'-8"|7'-8'|Bent
vo|*5 | 2 [2-07[6'-0"|8'-0|Bent (SHEET 2 OF 4)
vio| *5 2 [2'-0"6'-3"|8'-3"Bent
= Dimensions for inlet wingwalls on corrugated metal or structuralplate pipe (to accommodate bevel).
+ Dimensions for inlet wingwalls on concrete pipe and all outlet wingwalls. STANDARD SHEET DR2




Symmetrica
Centerline

#4h2

¥, ¢ Anchor Bolts

placed at 1°-7.2" ¢/c
around per imeter

of each T‘d of pipe

#5J 1-4 Bars equally spaced

| about
B.F. & F.F

2-#59 Bars-B.F. & F.F.

ee Detail for Type “A” Bevel

Embankment Slope

/ #5J 1-4 Bars equal ly spaced-B.F. & F.F.
1 / L

NOTES

REINFORCING BAR DETAILS AND QUANTITIES ARE SHOWN ON SHEET 4 OF 4

b v T~
Inside Dila. of Pipe
= — = | K1-K14 Bors B.F.
R /
N #4n2 #4n2 %
N | V1-Vi4 Bars B.F.
l P1-P14 Bars F.F.
-|_ W
g‘“ -
L |-
~ Mdior <12
@ 18" c/c
#5e¢ 1-7 Bors @ 18" c/c —
ND VIEW
|—> X
1 0
| L,
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J |y | — 5
Inside Dila. of Pipe
2-#5q Bars
2-#5f Bars 2" @f
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« } Se
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Qé“.: < c‘\0 w (4
> e L
AN A A
/\. “% éb
NA®
NG /.
|
. /
7
Pl ol V/,
1% ' : -
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SKEWED P[PE
NSTRUCT]JON TA

1"Spherical Radius
@4.;

ANCHOR T TA

| 1-4 B.F. DENOTES BACK FACE
.ua_ F.F. DENOTES FRONT FACE
oT ///// / 2-#59 Bars-B.F. & F.F.
a
& #5h Bors @ 18" c/c | INSIDESLORE DIMENSIONS
w B.F. & F.F. DIA OF | OF
5 Vi pipe |riL | L N 0 P Q t u w
2 [ \ 2 | | 7r-a]s-e ] eor -0 fo- 3o o] e | |20
e / _: = g | 21 |g-6|e-0|g-2|o-2 |- o|iz-5] 2 | & [2- 0
H A I 96 | 21 Jo-efa-6]o-3fo-afso- 3] -] e | ey 2 w00
K1-K14 Bors B.F. 7 I =| 108" 21 10-10" | 5'- 0" [0 - 4| 1r- 6 |33 - 915 - o 12 g% |2 1o
VI-Vi4 Bars B.F. ! ,/ ! ' | 2 |e-o]s-e -5 fe-s s afir-s | e | o |30
P1-P14 Bars F.F. : HI] " war | 21 |- ar]e- 6|36 |- w0ofaa- 3foo- o w6 | ud |32
Y, °l/1 9 &l
] R | -
'_‘ ¥ x =~ |
#4d1or d2 Bars @ 18" c/c— of =
18 2 #5¢ Bors ;_5 -
L |+
T
_SECTION X=X
0.042x1.0.=
BevelDepth
0.06311.0.+
'—— a ——' .
H BACKWALL DETAIL tfor concrele pipe) ANCHOR BOLT AND BEVEL DETAL
#6q Bars
30" 21-3"
| | ne— 8 Vi-1q
= N = Ki1-14 Bars
|E[ E]: = Prog
pk pk I.ﬁ". %, o Heavy Hex Bolt
#4d1 Bars #4d2 Bars
o
DETAIL OF BENT BARS T ot

NOTES ON THE STANDARD DETAIL DR2
(SHEETS 1 OF 2 AND 2 OF 2) SHALL
APPLY TO THIS SHEET.

WEST VIRGINIA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

PREPARED 7/1/99

REVISION DATE

STANDARD DETAIL

PIPE CULVERT
WINGWALLS
(SHEET 3 OF 4)

STANDARD SHEET DR2




1D. |.g DIMENSIONS REINFORCEMENT [ QUANTITY 1D. |.g DIMENSIONS REINFORCEMENT | QUANTITY 1.D. |g DIMENSIONS REINFORCEMENT QUANTITY
PIPE|~@[ L M | N P Q T [mcFze[no. | b [1ota |seac. [rvee | 0% e PIPE @[ M| NTO P Q T M Fize[no. | o b [rotaL | seac. | Tvee | coe et | PIPE & [T M|INTO P Q T M« ize[ no. | o b [tota [ seac. [ Tyre | CQNC. FIEEL
72" 21| 74" | 3-6| 7| 80| 23-3" | w0-9" |12 o |4 |02 5'-1" | 18" cc| BENT | n.22 | 972 k7| 72 [2-0" | &1 [ &1 [18" ec| BENT 120" ke[7 | 2 8-3" [18" cc [ BENT
02| 4| 4 4'-4" | 18" cc| BENT 96" K8 2 |2-0" | &-7"| 8-7"|18" cc| BENT k7|8 | 2 g'-9 [18" cc | BENT
e ]s|2 22'-9"| 18" cc STR. k9| |2 |20 [ 71 | 91 [18" cc| BENT ks[s | 2 9-3" [18" cc | gent
€25 |1 20°-8"] 18" cc| STR. P |5|2 |2-0"| 5-2" | 7-2" | 18" cc| BENT kofo |2 18" cc | BENT
EIHE 17-8"| 18" cc | STR. THRU 6" INCREMENTS Kiofg | 2 8-3" | 10-3" [18” cc | BENT
eafs |1 14°-8"| 18" cc| STR. Pol 5] 2 |2-0" [ ¢-8 | -8 |18 cc| BENT ki 0] 2 | 2-0" [ 8-9" | 109" [18" cc | BENT
Fls|2 g-1| 5" cc [ STR. als | a r-7" [18" cc|[ SR w2le | 8 STR.
c|sfa ] 7-7] wg | 3vr BENT J2[(5 | 4 3-2"|18" cc| STR. p|s |2 | 2-0 |6-a" | 8-4" |18 cc | BENT
H[s] .8 101" STR. 108" |24 [10-100 [5-0" [10-4 [ w-e [ 339 [ s-g- [12o [oia [1e s-1" |18 cc | BENT [ 22.48 | 1927 THRU 6" INCREMENTS
02|44 a-4-[18" cc | BENT P2 5[ 2 [2-0 | -10" [13-10"| 18" cc | BENT
vifs] 2| 20| a-2«] 62+ [ 18" cc | BENT afs]2 33-3{18" cc | STR.
THRU 6" INCREMENTS e2| s 3r-27[18" cc | STR. Jfls]ae 1-6" |18" cc | STR.
ve|5]| 2 | 2-0[6-8" | &-8"[18" cc| BENT e3[ s 28'-2'{18" cc | STR. 2(s| 4 3-0"[18" cc | s1R.
v7{6 | 2 | 2-0"| 7-2" | 9-2"| 18" cc| BENT €al 5| 25'-2]18" cc [ STR. yfs5]a 46" [18" cc | stR.
H2[a |8 5'-0" STR. es| 5] 22-2{18" cc | STR. 144" |21 | 14-a | 66" [13-6" | 1ar-10v] 443 | 2009 [6 [0 [ 4] 26 51+ [ 18" cc | BENT [49.71 [ 3958
KI 2 | 2-0"| 2-7"] 4-7"]18" cc| BENT Fls|2 13-57] 5" cc [ STR 02[4 4 4-4~ | 18" cc| BENT
THRU 6" INCREMENTS G|s]|a [ [17-4] 459 BENT 6|5]2 43-9"[18" cc | STR.
k6|5 ]| 2 | 2-0| s-1]| 71 |18 cc]| BENT s |22 1501 STR. €25 |1 ar-n[18" cc| STR.
k7{6 | 2 | 2-0| 5-7"[ 7-7"[18" cc| BENT e3ls 1 3811 18" cc| STR.
Vi|5 |2 | 2-0" [ 5-8" | 7-8"|18" cc| BENT €4l 5 1 36-1| 18" cc| SIR.
Prls [2 | 2-0"| a-2¢| 6-2 | 18" ec | gent THRU 6" INCREMENTS es| sy 33-1{ 18" cc| sTR.
THRU 6" INCREMENTS va|s [2 |2-0" | 7-2+ | 92|18 cc | BENT €6| 5|1 30-1[ 18" cc | sTR.
P7|sf2 [2-0"| 72" [ 18" cc | BENT vs|e|2 |2-0" | 7-8 | 9-8"[18" cc | BENT €7]5 |1 271 18" ce [ stR.
J |5 4 1-3" | 18" ce STR. V6|6 2 2'-0" 8'-2" 10'-2" | 18" cc BENT
J2(s 2'-6" [ 18" cc| STR. v?|7 |2 | 2-0" | 89" | 10-9"|18" cc | genT
v8|8 | 2 2-0" | 9" 1w-3" 18" cc | BENT
ger |21 | 86" | 40| g-2v| 9-2o| 26m9" | 125 [i2- [0 [4 | ve 51" |18 cc | BENT [ 14.25 | 1095 vo|s [2 [2-0" | g-g" [ -9 18" cc [ BENT
02[4 ] a 44" [18" cc | gENT vio]g |2 | 2-0" | 10-a"] 12-4"|18" cc | genT F[s]2 169" | 5 cc | sTR.
e|s|2 26'-3"| 18" ec | STR. vilo |2 | 2-0" | 10-10"] 12:-10"[ 18" cc | BENT c [5]e |15 [22-n]60-3" BENT
e2[5 |1 24'- STR. H2[a | 8 STR. H |5 |26 201" STR.
€3|5 |1 2r-2"[18" cc| STR. ki|s[2 [2-0| 34| 5-4-|18" cc| BENT H2| 48 13'-6" STR.
€45 |1 18'-2"| 18" cc | STR. THRU 6" INCREMENTS vi|6]|2 2'-0" 9'-6" | 18" cc | BENT
Fl5]2 5" cc | STR. K3| 5 |2 4-4"| g 18" cc | BENT v2[6 |2 2-0" 10'-0" | 18" cc | BENT
c|5] 4|89 [138 BENT ka| 6 | 2 4'-10"| 6-10"[18" cc | BENT v3|6 |2 | 2-0" 10°-6"| 18" cc | BENT
H[s |18 1r-9" STR. kg6 |2 54| 74 [18" cc | gepy| vafy |2 2'-0" ir-0~ | 18" cc| BENT
vi|5]| 2 | 2-0" | 4'-8" | 6'-8" | 18" cc | BENT K6| 7 | 2 5'-10"| 7'-10"| 18" cc | BENT vs|7 |2 2"-0" -6 | 18" cc| BENT
THRU 6" INCREMENTS k7|7 ]2 |2-0" | &-4"] 8-4~[18" cc| BENT ve[8 |2 | 2-0" 12-0" [ 18" cc | BENT
v5| 5| 2 | 2-0"| e-8 | 8'-8" | 18" ce| genT k8|8 |2 |2-0" | 6-10"| 8-10"| 18" cc| BENT v7|8 |2 2'-0" | 10-6" | 12'-6" [ 18" cc [ BENT
ve|6 | 2 7-2" [ -2 |18 cc [ BENT ko[ 8|2 [2-0" | 7-a~| 9-a~ | 18" cc| BENT valo |2 20" [ 1r-0" | 13-0] 18" cc| BENT
v7le | 2 7-8" 18" cc | BENT ko] 9|2 | 20" | 7-10"| 9-10"] 18" ec| BENT valg |2 | 2-0" [ 1r-6" | 13-6"| 18" cc| BENT
ve| 7 2 8'-3" | 10-3" | 18" cc| BENT vio|10 |2 2'-0" | 12'-0" | 14'-0"| 18" cc| BENT
ki |[5] 2] 2-0[2-10"[4-10" [ 18" cc| BENT P s |2 |2-0 | 58| 7-8"[18" cc| BENT wifwo |2 [ 2-0"]12-6| 1a-6] 18" cc| BENT
| Thry 6 INCREMENTS, THRU INCREMENTS lvi[n |2 [ 2-0" | 130" 15-0"] 18" cc| gENT
ks[s] 2 [ 2-0] 4-10"] g-10"] 18" cc | BENT Pis [ 2 | 2-0" | 10-8"] 12-8"]| 18" cc| BENT wis{1 [2 | 2-0"] 13-6"] 156" ] 18" cc | BENT
k6|6 | 2 | 2-0"[ 5-4"] 7.4+ 18" cc| BENT vie[n |2 | 2-0" [ w-0] 16-0"[ 18" cc| BENT
k7|6 [ 2 | 2-0"] 5-10"[ 7-10" |18 cc [ BENT o |5 | @ -4 | 18" cc| STR.
k8|7 | 2 | 2-0" [ 64" | 84~ [ 18" cc| BENT 2[5 2-9" [18" cc| sTR. k|6 [2 4-5" | 65 |18 cc [ BENT
pls| 2] 20|48 | 68 18 cc| gent 3|54 4-1" | 18" cc| STR. k2[6 [2 a1 [ g-n[18" cc [ gent
THRU 6" INCREMEN 120" |21 | 120" | 56" |1r-5" | 12| 374" 17-5 |14 Joi|a | 20 5-1" [ 18" cc| BENT [ 31.78 | 2492 k3|7 [2 | 2-0" 18" cc | BENT
pg|5| 2| 2-00| 8-2" 18" cc | BENT 02[4 | 4 4'-4"[18" cc| BENT ke [7 |2 | 20" 18" cc | BENT
Jfls] 4 r-5" [ 18" cc[ STR. efs|2 36'-10"[ 18" cc| sTR. k5|7 [2 | 2-0" 18" cc | BENT
2|5/ 4 2-10"[ 18" cc | STR. €2fs | ! 35-0" | 18" cc| STR. k6|8 [2 [ 2-0 18" cc | BENT
H2|4 | 8 6'-6" STR. E3]5 |1 32-0" | 18" cc| STR. k7|8 |2 | 2-0" 18" cc | BENT
96" 21| 9-8" | 46| 93] 1042 30-3" | w-r |2n [oi|[4a] 6 51" |18 cc | BENT | 18.30 | m8s ea|s [ 290" | 18" cc| STR. kalo [2 | 20" 70 18" cc | BENT
024 ] 4 44" |18" cc | BENT es{s |1 26'-0" | 18" cc| STR. kK9{9 |2 | 2-0"| &-5"] 10-5"[18" cc | BENT
efs| 2 29'-9"|18" cc | sTR. E6[s | ! 23-0"| 18" cc| STR. ko[10 |2 | 2-0" | g-n~| 1011 [18" cc | BENT
e2s [ 18" cc| STR. Fls 5" cc| STR. ku [0 [2 20" 18" cc | BENT
e3|s | 18" cc | STR. G|s |4 | 12-3|19-2"| 507" BENT ki2|n |2 | 2-00 | 9-n | 1r-n |1 cc | BENT
e4|s ] 18" cc | STR. H[5]22 16-9" | 8" cc| STR. kis{n |2 [ 2-0" | 10-5"] 12'-5" |18" cc | BENT
es{s ] 18" cc | STR. vi|s |2 6'-4" 18" cc| BENT kiafn |2 [ 2-0"] 105" 18" cc | BENT
Fls] 2 12-3" [ 5" cc | sTR. vzfs [2 6-10" | 8-10"] 18" cc| BENT Pls |2 10°-11| 9'-6" |18 cc | BENT
c|s5]4 [o-n [15-5|a0-9" BENT vife |2 | 2-0" | 7.4~ [ 9-4"]18" cc| senT THRU 6" INCREMENTS
H[s |1 13'-5" STR. ve|6[2 | 2-0" | 7-10"| 9-10"[ 18" cc| BENT pafs [2 [ 2-0" | 14-0"| 16-0718" cc | BENT
vi|s| 2] 20| 5-2v[ 7.2 |18 cc | BENT vs[7]2 [2-0" |85 [ 10-5"] 18" cc| sent
THRU 6" INCREMENTS ve|7 |2 |[2-0" [g-u | 10-1[18" cc| BENT Jfs]a r-5" [18" cc [ STR.
va[s| 2 | 2-0"| 6-8" [ 8-8" [18" cc | BENT v7[8 |2 [2-0"|9-5" | -5"[18" cc| BENT 2]s5] 4 2'-10"[18" cc | STR.
vs|6 2 7'-3" | 9'-3" | 18" cc| BENT ve|8 |2 2'-0" | 9-11 - 18" cc| BENT J3|5 | ¢ 4" 18" ¢cc | STR.
vele | 2 | 2-0" | 7-9" [ 9-9" [ 18" cc| BENT volo]2 |2-00 | 106" | 126" 18" ec| gENT u|s5| 4 5-9" [18" cc | STR.
v7{7 | 2 | 2-0" | &-3" [ 10-3"[ 18" cc| BENT vio] 9 |2 | 2-0" | n-0" | 13-0"] 18" cc| gENT
ve[7 ]2 [2-0" | & 10-10"| 18" cc | BENT vilio[2 [ 2-0"| -6 [13-6"]|18" cc| BENT
vo|s | 2 [2-0" | o-4 | -4~ | 18" cc| BENT vi2lio [2 | 2-0" [12-0" | 14-0"] 18" cc[ BENT
vofa | 2 | 2-0" | 910" 1r-10"[ 18" ec | gENT
Kij5[2)2-0" | 31 | 51" | 18" cc | BENT Kis|2 39" | 5-97]18" cc| BENT WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
THRU 6" INCREMENTS K2|5 | 2 2'-0" | 4'-3" 6'-3" | 18" cc| genT DIVISION OF HIGHWAYS
ka|5 [ 2 | 20" | 47" [ 67" | 18" cc| BENT k3|6 [ 2 | 2-0" | 49" | 6-9"[18" cc| BENT STANDARD DETAIL
ks|6 [ 2 | 2-0" | 5t-1 [ 71 |18 cc| BENT ka6 |2 | 2-0"|5-3" | 73|18 cc| EnT
k6|6 [ 2 | 2-0" | 57+ [ 77" | 18" cc| BENT ks[7 ]2 |2-0"]|5-9" | 7-9°[18" cc| gENT
H2]s | 8 8'-0" STR. PREPARED 7/1/99

REVISION DATE

PIPE CULVERT
WINGWALLS
(SHEET 4 OF 4)

STANDARD SHEET DR2




DIMENSIONS OF GALVANIZED STEEL END SECTION FOR ROUND PIPE
PIPE | METAL DIMENSIONS (INCHES) APPROX.
DIAM. | THK. A B H L w
(INCHES) | (NCHES) | + 1" | MAX | *1" | #1¥2" & 2" | SLOPE

8oDY

12 .064 | 6 6 21 24 2¥2 | 1PC.
15 .064 | 7 8 26 | 30 212 1PC.
18 .064 | 8 10 31 36 272 | 1PC.
21 .064 | 9

24 .064 | 10 13 41 48 272 [ 1PC.

30 .079 | 12 16 51 60 272 | 1PC.

6
6
6
12 6 36 | 42 2v2 | 1PC.
6
8
9

36 .079 | 14 19 60 | 72 2v2 | 2 PC.
42 109 | 16 22 1" 69 | B4 2vz | 2 PC.
48 109 | 18 27 12 |78 | 90 24 |2 PC.
54 109 | 18 30 12 | 84 | 102 | 2 2 PC.
60 109 | 18 33 12 | 87 | n4 13/4 | 3 PC.
66 109 | 18 36 12 | 87 | 120 | 172 |3 PC.
72 .109 | 18 39 12 | 87 [126 | 13 3 PC.
78 109 | 18 42 12 | 87 | 132 | 1v+ |3 PC.
84 .109 | 18 45 | 12 | 87 | 138 | V6 | 3 PC.

PIPE TO WHICH END
SECTION IS ATTACHED

END SECTION

DIMPLE OR STANDARD CORRUGATED
BAND AS REQUIRED WITH BAR.BOLT
AND STRAP FASTENER.

BAND SHOP BOLTED TO END
SECTION WITH 3/8~ BOLTS.

DMENSIONS OF GALVANIZED STEEL END SECTION FOR PIPE ARCH

PPE ARCH| EQUIV.| METAL|  DIMENSIONS (INCHES) APPROX.
SPANX|oam. (THK. A [ 8 | W | L w BODY
(NCHES) |(INCHES) (INCHES)| *1" | MAX | £ 1" | £1/2] 2 2" | SLOPE
17X13 15 |.064 | 7 9 6 19 | 30 | 22 | 1PC.
21X15 18 .064 7 10 6 23 | 36 272 | 1PC.
24X18 21 .064 | 8 12 | 6 28 | 42 | 22 |1PC.
28%X20 | 24 |.064 | 9 14 | 6 32| 48 | 22 |1PC.
35%24 | 30 |.079 | 10 16 | 6 39| 60 | 2v2 | 1PC.
42X29 12
aoxsn| 36 |-079 | 2 18 | 8 46 | 75 | 2 1PC.
49X33 2 o
aex3e)| 42 |09 | 13 21| 9 53 | 85 2 PC.
57x38 va
(53xan| 48 |09 | 18 26 | 12 | 63| 90 | 2 2 PC.
Gaxas 54 |.109 | 18 | 30| 12 | 70| 102 | 2¥* |2 PC
(60X46) ) ’
71x47 77 2Y4 | 3 pPC
66xsn | 60 [.100 | B 33| 12 14 .
77X52 ) 3 Pe
(73x55)| 66 |09 | 8 36| 12 | 77| 126 .
83%X57

7 A 1 1 77 | 1 .
BIX59) 2 09 8 39| 12 38 | 2 3 PC

NOTE: SPAN AND RISE DIMENSIONS IN PARENTHESES ARE FOR 3"X1" CORRUGATED

PIPE ARCHES: ALL OTHER SPAN AND RISE VALUES ARE FOR 2 1/2"X1/2"
CORRUGATED PIPE ARCHES.

-

CONNECTOR SECTION

ROD HOLDER

|t TOE PLATE
BAND CONNECTION

SLOPE
1

REINFORCED EDGE !

TYPICAL CROSS SECTION

(PIPE AND PIPE ARCH) i

- 1' _ZLI;'C_.C(_IIA_X.)_ bﬂ'l' J\_ ToE PLATE

LBLES FOR 3/8'Q BOLTL EXTENSION

ELEVATION
(PIPE ARCH)

BOLTED OR RIVETED CONNECTION
(WITH OR WITHOUT CONNECTOR SECTION)

"
T\ rot e
ES FOR 3/8‘” BOL'I'L EXTENSION
ELEVATION
(PIPE)

THREADED ROD CONNECTION

STEEL

/ GALVANIZED

.y

| a |
1

(PIPE AND PIPE ARCH)

NOTES

TYPICAL END SECTIONS FOR PIPES AND PIPE ARCHES ARE DETAILED HEREIN.
OTHER SIMILAR DESIGNS MAY BE USED I[F ACCEPTABLE TO THE ENGINEER.

GALVANI[ZED STEEL END SECTIONS SHALL BE USED ON THE ENDS OF
CORRUGATED STEEL PIPES AND/OR PIPE ARCHES AT THOSE LOCATIONS
SPECIFIED ON THE PLANS. END SECTIONS SHALL BE MEASURED AS THE
NUMBER OF UNITS INSTALLED OF EACH SIZE AND TYPE AND SHALL BE PAID
FOR IN ACCORDANCE WITH 604 OF THE SPECIFICATIONS.

TWO-PIECE AND THREE-PIECE END SECTIONS SHALL BE OF LAP SEAM CONSTRUCTION.
TIGHTLY JDINED WITH 34" DIAMETER GALVANIZED RIVETS OR BOLTS.

FOR 60” THRU 84" PIPES. THE REINFORCED EDGES OF THE END SECTIONS SHALL
BE SUPPLEMENTED WITH GALVANIZED STIFFENER ANGLES FASTENED BY 3 /8 “
DIAMETER GALVANIZED BOLTS AND NUTS. THIS REQOUIREMENT SHALL ALSO
BE APPLICABLE TO THE END SECTIONS FOR 77”X52". 73“X 55”. 83"X S7". AND
81”X 53” PIPE ARCH SIZES. [N ADDITION. FOR THOSE PIPE ARCH SIZES. ANGLE
RE INFORCEMENT SHALL BE USED UNDER THE CENTER PANEL SEAMS.

THE END SECTION CONNECTION DETAILS SHALL BE AS SHOWN ON THIS PLAN SHEET
OR OF A SIMILAR DESIGN AS RECOMMENED BY THE MANUFACTURER. ALL SIMILAR
DESIGNS SHALL PROVIDE A SECURE ATTACHMENT OF THE END SECTION TO THE PIPE
OR PIPE ARCH.

ALTHOUGH A PIPE OR PIPE ARCH MAY HAVE A BITUMINOUS COATING AND/OR
PAVED [NVERT. IT WILL NOT BE NECESSARY TO BITUMINOUS COAT OR PAVE THE
END SECTION. CONNECTORS. OR CONNECTOR SECTION.

TOE PLATE EXTENSIONS SHALL BE THE SAME THICKNESS AS THE END SgECTIONS
AND SHALL BE FASTENED TO TOE PLATES WITH 34" DIAMETER GALVANIZED BOLTS.
LENGTH OF TOE PLATE EXTENSION SHALL BE W+10"(approx.) FOR 12" THRU 30”
DIAMETER PIPES AND FOR PIPE ARCHES WITH RISE VALUES UP TO AND I[NCLUDING
29”. THE LENGTH SHALL BE W+22"”(approx.) FOR LARGER PIPE SIZES AND wW+18"
(approx. ) FOR LARGER P]PE ARCHES.

DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

END SECTIONS FOR
CORRUGATED
STEEL PIPES AND PIPE
ARCHES

STANDARD SHEET DR3

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION



Pipe Size * Number of bors required will £
vary depending on the length . 48" __ r’r
of the End Section. Mox. Spa. . L
24" _ =] Top of Sloped End Section <,
s Mox. Spa. ; - B '
lope T < 2
¢ "1 . ] 1
I I v T Reinforced Edge Fu!l B
4 cill ¢! Length of End Section .
UL Bolts to hold the " (See Section A-A) .
;l < Sofety Bors (Typ.) = ! Surfaces tightly together : - , <
7 © "
: = <> - TN ; - .
&N _.I __‘:’__L____I.__ T Ii _Nl_ le_
|;° L Toe Plote Extension — = T = : :[
@ 0
(Some Goge os End Section) I T L NOTES
~—— Holes @ 12" Ctrs—
Ma-? Allnot Standord Sheet DR3 licabl
. — notes on Standar ee are applicable
SIDE_ELEVATION OF PARALLEL DRAINAGE STRUCTURE A v A SIDE ELEVATION FOR CROSS DRAINAGE STRUCTURE to this Stondord Sheet.
Overall Width —— | Overall Width
Slotted holes for safety bar attachment shallbe
Min %" Dia. Galvanized provided for allend sections.
. Steel Rod or No. 4 Gal- FRONT VIEW 172" Dio. Threaded Rod
Edge of Sidewall s.heet vanized Reinforceing Bear. _ Over Top of End Section. Sofety bors shollbe Schedule 40 Golvonized Steel
rolled snugly ageinst Corruggtion_sized Side Lugs to be Bolted Pipe conforming to ASTM A 53. Pipe to be
steel rod to End Section. golvanized after forming.
T I v :
D= Nominal Pipe %- | 1
A A |
/8" (Approx.) ’ " ] Mostic where T T T TT[T T T T side Lu
Diometer o —
D - 174" 5 Required Tapered Sleeve |'
g pJ
SECTION A-A e | ! METAL END SECTIONS FOR CONCRETE PIPES
- 16" | Min 4 | = —
] ‘DT " : Pipe | Min. Thick. [Dimensions (Inches) L Dimensions
72" x 6" Bolt w/ Nut / 777777 _/ PQ][ Length 24 4% T 4% ([I)rif). In. |Goge| A| H w O\xiegg:l Slope Le(?r?.t)h Slope Le(rl\rc‘;.t)h
. 5 |.064| 16 |8 |6 |21 37 | 4n 20 | 6 30
Female End Varies % 18 .064| 16 816 24 40 4:1 32 6:1 48
J— J— TYPE *2 CONNECTOR DETALS 21 |.064| 16 |8 [6 |27 43 41 44 6:1 66
— - Attaches with Type 1 Strap = 24 [.064] 6 |86 [30| 46 411 56 6:1 84
- - or Type 2 Threaded Rod For 30" ond Lorger 27 | 09| 2 [12]9 | 33| 57 |41 | 68 | 61 | 102
hT 09| 12 [12]9 [36| 60 | 4 80 | 61 | 120
See Smoot opered END SECTION WITH 09 12 [12]9 |36 63 [41 | 92 |61 [ 138
Sleeve Detail ) ) SAFETY BAR SHOWN FOR '
v v ILLUSTRATION ONLY 09| 12 [12]9 [42] 66 |41 | 104 | &1 | 156
09| 12 |16 (12 | 48 80 4:1 128 6:1 192
09| 12 |16 [12 | 54 86 4:1 152 6:1 228
TAPER VE FOR ATTACHIN
SECTION C-C STEEL EEraoEl;Eil}Eugug Tg CONCR(ETEGPIPE 001 @ 121601 92 |4 | ve | e | 2o
109 12 [ [12[es | 98 |41 [ 200 [ 61 [ 300
-
TYPE =1 CONNECTOR DETAIL 24n
Thru 24" -I 2 2/3"
172 —
f Cross Drainage Bor
Nom! Dio. Nom. Dio. + 1/8" | 48" Mox. |
- 14" Before Corrugating
Porallel Sofety Bors A =< X 7
NOTE: Metalto be 12 Gage Smooth Form 1/2"x2 2/3" Corrugations.
Golvanized in Accordonce with Maintain Inside Diometer of Sleeve.

CROSS DRAINAGE BAR
DETAIL OF SAFETY BARS

AASHTO M218.

SMOOTH TAPERED SLEEVE DETAIL 1/2" Dio. Hex.

Head Bolts (Typ.)

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

Bars shown are for Cross Drainage PREPARED 7-1-99

Structures. Cross Drainage baor req'd. onl REVISION DATE

when spon is greater tho?'n 30". Cross Y SAFETY SLOPE END SECTION
Droinage bor is welded to Parallelbars for FOR

single piece structure. CONCRETE PIPE

3" Golvonized Pipe: Flatten end,

then bend outside 4" to match
end section sides

24" PARALLEL DRAINAGE STRUCTURE PARALLEL BARS
DETAIL OF SAFETY BARS

48" CROSS DRAINAGE STRUCTURE

STANDARD SHEET DR4




Pipe Size = Number of bars required will
vary depending on the length

of the End Section.
Top of Slope End Section L

[0]

o Reinforced Edge Full ; 3

3 Length of End Section ©

¥g" x 34 " Hex (See Section A-A) ' 5 a

2 Bolts to hold the - = £

o Surfaces tightly together 5 ) Safety Bars (Typ.)=
© 4
AT X VU] X T
0 I I T ™
Toe Plate Extension r— ‘-",L-':l-“'-‘ = - =T 5 NOTES
(Same Gage os End Section) | | u;) ©
L .
l—Holes @ 12" Ctrs:— Allnotes on Standard Sheet DR3 are opplicable
A (M%.) A to this Standard Sheet.
SIDE ELEVATION OF PARALLEL DRAINAGE STRUCTURE SIDE ELEVATION FOR CROSS DRAINAGE STRUCTURE
Overall Width——— Slotted holes for sofety bar attachment shallbe
Min %g" Dia. Galvanized provided for allend sections.
16 .

. SteelRod or No. 4 Galvanized Saofety bars shallbe Schedule 40 Galvonized Steel
Edge of Sidewall S‘het Reinforcing Bar. FRONT VIEW Pipe conforming to ASTM A 53. Pipe to be
m”egtesglu?i)yd agains golvonized ofter forming.

Reinforced Edge Full COFFL‘J ot‘lon sized 1/2" Dia. Threaded Rod
-7 Length of End Section to fit Pipe ver Top of End Section.
3/2" x 34" 3 (See Section A-A) i |Side Lugs to be Bolted
/8" x /4 Hex g
" [ to End Section.
Vs" (Approx) S fBO'tS tt9 hhtloldttheth 2 1 ' 1 METAL END SECTIONS FOR CIRCULAR PIPES
urfaces tightly together | . . . . . . .
| Pipe [ Min. Thick. |Dimensions (Inches) L Dimensions
SECTION A-A Dia. [ In. [Gage|[ A | H | W | Overall [Slope [Length [Slope [Length
- o i P T (In.) Width (In.) (In.)
] YT d\‘ M . | 15 |.064] 1B |8 |6 | 21| 37 | 41 | 20 | & 30
V2" x 6" Bolt w/ Nut (som?go"ft:s EEx::f‘;g‘ﬁon) e | 18 [064] 16 [8[6 [24| 40 [40 | 32 [ 61 | 48
i g ! 21 |.064| 16 [8 |6 |27 43 4:1 44 6:1 66
—t1 —— Holes @ 12" Ctrs— SECTION B-B 24 |.064| 16 |8 |6 [30]| 46 4:1 56 6:1 84
Galvanized Stra 12 B :
$ ! — A w A TYPE *2 CONNECTOR DETALS 30 | 109] 12 0 |36 60 |41 | 80 ] 61 | 120
0" ond [ 36 | 09| 12 [12]o [42]| 66 41 | 104 | 61 156
: Overall Width——————— 2°1f.x15.. ::d L::g:: 42 | 00| 12 |16 12 |48 | 80 | 41 | 128 | &1 | 192
! 48 | 109 | 12 |16 |12 |54 | 8 | 41 | 152 | 61 | 228
N—t— Corrugated Stub For 54 | .109| 12 [16 [12 [ 60 92 41 176 6:1 264
lllustration Only. 60 09| 12 |16 |12 | 66 98 4:1 200 6:1 300
FRONT VIEW
TYPE #1 CONNECTOR DETAIL
Corrugated Stub For METAL END SECTIONS FOR ARCHED PIPES
Thru 24" lllustration Only.
Equv.| (Inches) | Min. Thick. Dimensions (Inches) L Dimensions
Dia. | Span | Rise | In. [Gage| A H| W | Overall [Slope | Length | Slope | Length
(In.) Width (In.) (In.)
| 48" Mox. | Cross Drainage 18 [ 2115|064 16 [8]6 [27] 43 | 4n 20 | & 30
Bar with Parallel Bars 21 24 18 | .064 | 16 816 30 46 4:1 32 6:1 48
24 28 | 20 [.064| 168 [ 8 [6 | 34 50 4:1 40 6:1 60
=< D T 30 35 | 24 [.079] 14 |12 |9 41 65 4:1 56 6:1 84
36 42 29 |09 12 |12 |9 48 72 4:1 76 6:1 14
42 49 | 33 | .109| 12 |16 |12 | 55 87 4:1 92 6:1 138
CROSS DRAINAGE BAR 7 ; ;
DETAL OF SAFETY BARS 172" Dio. Carriage 48 57 38 | .109 | 12 6 [12 | 63 95 4:1 12 6:1 168
54 64 43 | 109 | 12 |16 |12 [ 70 102 4:1 132 6:1 198
Head Bolts (Typ.)
60 71 47 | 109 | 12 |6 |12 | 77 109 41 148 6:1 222
72 83 | 57 | 109 | 12 [16 [12 | 89 121 4:1 188 6:1 282

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

Bars shown are for Cross Drainage
Structures. Cross Drainage bar req'd.

the‘n sporg is _greotlgrdthton P30".” (Iigoss ‘ PREPARED 7-1-99
3" Galvanized Pipe: Flatten end, si%czgl{éo%eiec:rsltsruvguree. o roraferbars for revison oe | SAFETY SLOPE END SECTION
then bend outside 4" to match FOR
end section sides.
24" PARALLEL DRAINAGE STRUCTURE PARALLEL BARS CIRCULAR & ARCHED
DETAIL OF SAFETY BARS CROSS DRAINAGE STRUCTURE STEEL PIPES
STANDARD SHEET DR5




8" - *5 BARS

|——-A

CURB IF | | ‘)
SPECIFIED I " T 'r:
L L
8 B
L ~—GRATE SUPPORT BAR _f
(NOT REQUIRED IF
SHALLOW FRAME
IS USED.)
|
! 1
b
|—— A 172" EXPANSION JOINT
CURB IF SPECIFIED 1/2" EXPANSION JOINT
2|| 22" 22" 2“
) g
) ) ' / \ MIN. OEPTH OF REQURED] ~ . . S%ﬁ%%
I : PC OUTSIDE NEAT FORMING <. . TRUCTOR
> (ANY SIDE) = 10" . . STRUCTURE
@ PIPE SIZE, . cJ
5 TYPE, AND ) v8 MIN
REBARS AT 8"C-C LOCATION(S) AS — ) .
AROUND PERMETER SPECIFIED ON “é%‘gﬁ'fs"g&}? o

THE PLANS

FLOWLINE OF OUTLET PIPE

SHALL MATCH BOTTOM ELEVATION

OF INLET

" 8" MNIMUM

A d

SECTION B-B

URB OR MEDIAN IF SPECIFIED

. sj,z'; 20" 2"
ol s Tz |I
N A
o ' '
- GCRATE SUPPORT BAR -K- . e
" 3" | q
|—k—‘4|—— OF REQURED)  [5acl I
_8'>MIN | 8" MIN
A d A d
> A A >

2"

5--

SHALLOW FRAME

PARTIAL SECTION A-A

(WITH OPTIONAL SHALLOW FRAME)

3" MIN.

3" MIN.
. v
2" MIN, MIN.
3" MIN 2" MIN. 2" MIN/

CONSTRUCTION JOINT DETAILS

NOTES

THIS INLET SHOULD ONLY BE SPECIFIED WHEN ABUTTING
CONCRETE PAVEMENT

THE FINAL INSTALLED TOP SURFACE OF INLET AND GRATE
SHALL BE FLUSH WITH ADJACENT FINISHED SURFACES SUCH AS PAVEMENT,
GUTTERS, CURBS, AND SIDEWALKS. TOP OF GRATE ELEVATION, IF SHOWN
ON THE PLANS, IS FOR INFORMATION ONLY.

CONSTRUCTION MAY BE CAST-IN-PLACE, PRECAST IN ONE OR
MULTIPLE SECTIONS, OR ANY COMBINATION OF CAST-IN-PLACE AND PRECAST.

REBARS ARE TO BE INSTALLED AT THE THIRD POINTS
TO CONNECT CURB TO INLET. REBARS ARE NOT REQUIRED IF CURB
IS POURED MONOLITHICALLY WITH INLET OR IF TYPE V OR VI
MEDIAN IS SPECIFIED ON THE PLANS.

FOR DETAILS OF GRATE SUPPORT BAR, SHALLOW FRAME,
AND GRATES (TWO REQUIRED), SEE INLET CASTINGS STANDARD
SHEET DR6-X. USE OF THE SHALLOW FRAME WILL BE LIMITED TO
ROADWAYS CONSTRUCTED OF CONCRETE PAVEMENT. IF
ADJACENT ROADWAY IS BUILT OF HOT MIX ASPHALT PAVEMENT,
THE FRAME AS REQUIRED FOR A TYPE F INLET (STANDARD
SHEET DR6F) WILL BE REQUIRED.

THE CONTRACTOR MAY, AT HIS OPTION, OMIT USE OF
THE FRAME BY FORMING A LEDGE IN THE CONCRETE.

SPECIAL CARE SHALL BE EXERCISED IN FORMING THE 2"

WIDE CONCRETE LEDGE TO PROVIDE A SMOOTH, EVEN SURFACE FOR
SUPPORTING THE GRATES IF THE SHALLOW FRAME IS NOT USED.
NO PROJECTIONS SHALL EXIST ON THE BEARING SURFACES OF THE
LEDGE OR THE GRATES, AND THE GRATES SHALL SEAT ON THE
LEDGE WITHOUT ROCKING.

OPTIONAL CONSTRUCTION JOINTS LABELED "CJ" MAY BE
ROUGHENED CONCRETE, KEYED OR DOWELED AS PER THE TYPICAL DETALS
SHOWN HEREIN OR AS APPROVED BY THE ENGINEER. NON SHRINK GROUT
MEETING THE REQUIREMENTS OF SUBSECTION 715.5 OF THE SPECIFICATIONS
MAY BE USED TO A DEPTH OF '2" FOR LEVELING BETWEEN PRECAST
SECTIONS. THICKER DEPTHS WILL BE ALLOWED IF AS PER THE
MANUF ACTURER'S RECOMMENDATIONS.

PC (MINIMUM PIPE COVER) SHALL BE 12" BELOW INLET
TOP FOR PIPES PLACED UNDER SIDEWALK OR GRASSED AREA
OR 24" BELOW INLET TOP FOR PIPES PLACED UNDER PAVEMENT
OR SHOULDER.

CURB, IF SPECIFIED, MAY BE EITHER CONCRETE PLACED
ON THE INLET BACKWALL AS DETAILED HEREIN OR AN APPROVED
CURB BOX AS MANUFACTURED WITH THE GRATE AND FRAME.
DIMENSIONS OF THE CURB BOX SHOULD REASONABLY CONFORM
TO THE STANDARD CURB AS SPECIFIED ON THE PLANS. THE
CURB WILL BE PAID FOR PER SECTION 610, IN EITHER CASE

THIS INLET SHALL NOT BE PLACED IN A PEDESTRIAN
CROSS WALK.

THE MINIMUM DISTANCE FROM THE TOP OF ANY PIPE
OPENING TO ANY CONSTRUCTION JOINT ABOVE THE OPENING
SHALL BE FOUR (4) INCHES.

THE NUMBER AND LOCATION OF PIPE OPENINGS SHALL
BE AS SHOWN IN THE PLANS. THE CONTRACTOR AT NO ADDITIONAL
COST, SHALL BE RESPONSIBLE FOR ANY TEMPORARY BRACING
REQUIRED TO TRANSPORT PRECAST INLET SECTIONS DUE TO
MUTIPLE OPENINGS.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE A INLET

STANDARD SHEET DR6-A



SQUARE STYLE
I

FACE OF CURB OR MEDIAN
WHEN SPECIFIED

| 8" MINIMUM
I
A ° 2 A C
\/ 20" \;>/
| R .
e | L2
*4 REBAR | b1 minmum
(SEE NOTES) |
| 172" EXPANSION JOINT
\___ MATERIAL WHEN ABUTTING
| PLAN CONCRETE (TO BE CON- | PLAN
\ TINUED THRU CURB WHEN
CURB IS SPECFIED.) :
1 DETAL D
|
\
" " \
" 20" 2 MINMUM DEPTH OF REQUIRED AN
CURB OR - - OUTSIDE NEAT FORMING: \
MEDIAN AS \ — — \ OPTIONAL
SPECIFED. T—N 10" ADJACENT TO CONCRETE \ {l SHALLOW
| 3" ADJACENT TO HLBC | FRAME
4 _II_: ~ L I‘ > > !'I.— _IJI )
o S PC -
@ @ N = _@40"10 a2
~> 20" 1O 22" - DIAMETER
“MIN. | H| MN. ‘ - DIAMETER -

H(VARIABLE-NOT >
TO EXCEED 8" | 4—-

4l ©

*5

(] = o

SECTION A-A

N WITHOUT SHALLOW FRAME

. 8" 20" .8

N. MIN.
= )
PARTIAL SECTION A-A

WITH SHALLOW FRAME

RN
\

15

S

o

PAVEMENT
< 8" = 20" - 8" &
MIN, xxx MIN,
~—/

PARTIAL SECTION A-

WITH DEEP FRAME

=xx OPENING WILL BE 24" FOR 24"
DIAMETER OUTLET PIPE

REBARS AT 8"C-C
AROUND PERIMETER

CIRCULAR STYLE 1

CIRCULAR STYLE 2

= 5

* ROUND FORM NOMINAL DIAME TERS:

P ~
_Lf \1\ D
LS =
A /|
\ [ /
—/

SEE DETAILL D IF
FRAME IS NOT IN

CONCRETE

* NOMINAL
DIAMETER

FORM

SECTION D-D

CORRUGATED PIPE : 3Q"
FIBRE FORM :28"

SECTION B-B

SECTION C-C
OPTIONAL
/, SHALLOW
FRAME
1
! '_!_
s .
N 20" 10.22" |~
- DIAMETER -

4" MIN. WITH PIPE FORM

6" MIN. WITH FIBRE FORM

\.
/

* NOMINAL

DIAMETER FORM

24" DIAMETER

6" MIN.

SECTION D-D

@

OPTIONAL METHOD

NOTES

UNLESS OTHERWISE SPECIFIED ON THE PLANS, TYPE B
INLETS MAY BE CONSTRUCTED IN ANY OF THE SHAPES SHOWN
WHEN THE OUTLET PIPE DIAMETERS IS 21" OR LESS AND THE
ADJACENT PAVEMENT IS CONCRETE.

IF THE OUTLET PIPE DIAMETER IS 24" OR THE ADJACENT
PAVEMENT IS HOT MIX ASPHALT, ONLY THE SQUARE STYLE WITH
THE DEEP FRAME WILL BE USED. THE INSIDE OPENING OF THE INLET
WILL BE ADJUSTED TO ACCOMODATE THE 24" PIPE.

CONSTRUCTION MAY BE CAST-IN-PLACE, PRECAST IN ONE

OR MULTIPLE SECTIONS, OR ANY COMBINATION OF CAST-IN-PLACE

AND PRECAST.

OPTIONAL CONSTRUCTION JOINTS LABELED "CJ" MAY BE
ROUGHENED CONCRETE, KEYED OR DOWELED AS PER THE TYPICAL
DETAILS SHOWN HEREIN, OR AS APPROVED BY THE ENGINEER. NON
SHRINK GROUT MEETING THE REQUIREMENTS OF SUBSECTION 715.5
OF THE SPECIFICATIONS MAY BE USED TO A DEPTH OF '," FOR
LEVELING BETWEEN PRECAST SECTIONS. THICKER DEPTHS WILL
BE ALLOWED AS PER THE MANUFACTURER'S RECOMMENDATIONS.

THE FINAL INSTALLED TOP SURFACE OF INLET AND
GRATE SHALL BE FLUSH WITH ADJACENT FINISHED SURFACES SUCH
AS PAVEMENT, GUTTERS, CURBS, AND SIDEWALKS. TOP OF GRATE
ELEVATION, IF SHOWN ON THE PLANS,IS FOR INFORMATION ONLY.

REBARS ARE TO BE INSTALLED AT THE QUARTER POINTS
TO CONNECT CURB TO INLET. REBARS ARE NOT REQUIRED IF
CURB IS POURED MONOLITHICALLY WITH THE INLET OR IF TYPE V
OR VIMEDIAN IS SPECIFIED ON THE PLANS.

FOR DETALS OF GRATES AND FRAMES, SEE INLET CASTING
STANDARD SHEET DR6-X.

THE CONTRACTOR MAY, AT HIS OPTION, OMIT USE OF THE
SHALLOW FRAME BY FORMING A LEDGE IN THE CONCRETE.

SPECIAL CARE SHALL BE EXERCISED IN FORMING THE 2"
WIDE CONCRETE LEDGE TO PROVIDE A SMOOTH, EVEN SURFACE
FOR SUPPORTING THE GRATE IF A FRAME IS NOT USED. NO
PROJECTIONS SHALL EXIST ON THE GRATE AND THE GRATE SHALL
SEAT ON THE LEDGE WITHOUT ROCKING.

FIBRE FORM SHALL BE REMOVED PRIOR TO COMPLETION
OF THE PROJECT.

PC(MINIMUM PIPE COVER) SHALL BE 12" BELOW INLET
TOP FOR PIPES PLACED UNDER SIDEWALK OR GRASSED AREA
OR 24" BELOW INLET TOP FOR PIPES PLACED UNDER PAVEMENT
OR SHOULDER.

CURB, IF SPECIFIED, MAY BE EITHER CONCRETE PLACED
ON THE INLET BACKWALL AS DETALED HEREIN OR AN APPROVED
CURB BOX AS MANUFACTURED WITH THE GRATE AND FRAME.
DIMENSIONS OF THE CURB BOX SHOULD REASONABLY CONFORM
TO THE STANDARD CURB AS SPECIFIED ON THE PLANS. THE CURB
WILL BE PAID FOR PER SECTION 610, IN EITHER CASE.

THIS INLET SHALL NOT BE PLACED IN A PEDESTRIAN
CROSS WALK.

THE MINIMUM DISTANCE FROM THE TOP OF ANY PIPE
OPENING TO ANY CONSTRUCTION JOINT ABOVE THE OPENING
SHALL BE FOUR (4) INCHES.

THE NUMBER AND LOCATION OF PIPE OPENINGS SHALL
BE AS SHOWN IN THE PLANS. THE CONTRACTOR AT NO ADDITIONAL
COST, SHALL BE RESPONSIBLE FOR ANY TEMPORARY BRACING
REQUIRED TO TRANSPORT PRECAST INLET SECTIONS DUE TO
MUTIPLE OPENINGS.

3" MIN.
4——'
—‘_2.. MlN WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
° DIVISION OF HIGHWAYS
- STANDARD DETAIL
3" MIN.
“ PREPARED 7-1-99
|———|3 MIN. REVISION DATE
MZ;N TYPE B INLET
2II I 2II
MIN. MIN.
CONSTRUCTION JOINT DETAILS STANDARD SHEET DR6-B




CURB IF
SPECIFIED

*4 REBAR
( SEE NOTES )

;

Uy

I——A

2

20--

|
|r2"

I I

t GRATE SUPPORT BAR

GRATE SUPPORT BAR

(NOT REQUIRED IF

[~ OPTIONAL SHALLOW

FRAME IS USED.)

8"MIN,

i

Lo

—

i

PIPE SIZE, TYPE

AND LOCATION(S)
SPECIFIED ON
THE PLANS.

SECTION A-A

FLOWLINE OF OUTLET PIPE

SHALL MATCH BOTTOM ELEVATION

OF INLET.

SHALLOW FRAME

PARTIAL SECTION A-A
(WITH OPTIONAL SHALLOW FRAME)

2" "
MIN, |3"MIN. _|

=

~2
1Rl
PLAN
172" EXPANSION JOINT
WHEN ABUTTING CONCRETE
CURB OR MEDIAN . . 5"
AS SPECIFIED \ 12 22" 22" 2]
#4 REBAR \
(SEE NOTES) a |\ 2
a1 |
| A
PC
8“MIN. MIN. |DEPTH OF REQUIRED |
OUTSIDE( Ar:lEYATS llB%R)MING
10”| ADJ. TO CONCRETE —m_@
3“|ADJACENT TO HLBC - 3 MIN. |
H(VARI[ABLE-NQT TO
PYCERY B EENY]
—@
8 “MIN IMUM j
g

SECTION B-B

| 3"MIN.

2"MIN.

CONSTRUCTION JOINT DETALS

2"MIN.

NOTES

THE FINAL INSTALLED TOP SURFACE OF INLET AND
GRATE SHALL BE FLUSH WITH ADJACENT FINISHED SURFACES SUCH
AS PAVEMENT, GUTTERS, CURBS, AND SIDEWALKS. TOP OF GRATE
ELEVATION, IF SHOWN ON THE PLANS,IS FOR INFORMATION ONLY.

CONSTRUCTION MAY BE CAST-IN-PLACE, PRECAST IN ONE
OR MULTIPLE SECTIONS, OR ANY COMBINATION OF CAST-IN-PLACE
AND PRECAST.

REBARS ARE TO BE INSTALLED AT THE QUARTER PQINTS TO
CONNECT CURB TO INLET. REBARS ARE NOT REOUIRED IF CURB
IS POURED MONOL ITHICALLY WITH INLET OR [F TYPE V OR VI
MEDIAN [S SPECIFIED ON THE PLANS.

FOR DETAILS OF GRATE SUPPORT BAR.
AND GRATES (TWO REOQUIRED).
SHEET DR6-X.

SHALLOW FRAME.
SEE INLET CASTINGS STANDARD

THE CONTRACTOR MAY. AT HIS OPTION. OMIT USE OF
THE FRAME BY FORMING A LEDGE IN THE CONCRETE.

SPECIAL CARE SHALL BE EXERCISED IN FORMING THE 2"
WIDE CONCRETE LEDGE TO PROVIDE A SMOOTH. EVEN SURFACE FOR
SUPPORTING THE GRATES [F THE SHALLOW FRAME [S NOT USED.
NO PROJECTIONS SHALL EXIST ON THE BEARING SURFACES OF THE
LEDGE OR THE GRATES AND THE GRATES SHALL SEAT ON THE
LEDGE WITHOUT ROCK ING.

OPTIONAL CONSTRUCTION JOINTS LABELED “CJ"” MAY BE
ROUGHENED CONCRETE.KEYED OR DOWELED AS PER THE TYP]CAL
DETAILS SHOWN HEREIN OR AS APPROVED BY THE ENGINEER. NON
SHRINK GROUT MEETING THE REOQUIREMENTS OF SUBSECTION 715.5
OF THE SPECIFICATIONS MAY BE USED TO A DEPTH OF '+" FOR
LEVEL ING BETWEEN PRECAST SECTIONS. THICKER DEPTHS WILL
BE ALLOWED AS PER THE MANUFACTURER'S RECOMMENDATIONS.

PC (MINIMUM PIPE COVER) SHALL BE 12" BELOW INLET
TOP FOR PIPES PLACED UNDER SIDEWALK OR GRASSED AREA
OR 24" BELOW INLET TOP FOR P|PES PLACED UNDER PAVEMENT
OR SHOULDER.

CURB, IF SPECIFIED, MAY BE EITHER CONCRETE PLACED
ON THE INLET BACKWALL AS DETAILED HEREIN OR AN APPROVED
CURB BOX AS MANUFACTURED WITH THE GRATE AND FRAME.
DIMENSIONS OF THE CURB BOX SHOULD REASONABLY CONFORM
TO THE STANDARD CURB AS SPECIFIED ON THE PLANS. THE CURB
WILL BE PAD FOR PER SECTION 610, IN EITHER CASE.

THIS INLET SHALL NOT BE PLACED IN A PEDESTRIAN
CROSS WALK.

THE MINIMUM DISTANCE FROM THE TOP OF ANY PIPE
OPENING TO ANY CONSTRUCTION JOINT ABOVE THE OPENING
SHALL BE FOUR (4) INCHES.

THE NUMBER AND LOCATION OF PIPE OPENINGS SHALL
BE AS SHOWN IN THE PLANS. THE CONTRACTOR AT NO ADDITIONAL
COST, SHALL BE RESPONSIBLE FOR ANY TEMPORARY BRACING
REQUIRED TO TRANSPORT PRECAST INLET SECTIONS DUE TO
MUTIPLE OPENINGS.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE C INLET

STANDARD SHEET DR6-C




Al Bors

A2 Bors

A3 Bors
A4 Bors
172" Exponsion Joint
l_ A roised non-skid
( Curb ) surfoce( no greoter thonl/g™)
shallbe ploced on lid
* ond frome.
Pick Hole
. B Bor
-
z)?nl Expansion ———1/2" Exponsion Joinl Yo —_Uil
T T‘
\ Curb 1"’4"_’| |‘_ r
_— I— : DETAL OF FRAME AND
1 N ; COVER CASTING (RING TYPE)
172" Exponsion Joinl —‘ \_\/ \

| \ |

| 3-0" I 40" I 3-0"
E Bors

PLAN

Height of Curb 2" 40"
’—> A C Bors
Height of Curb Height of Curb - -0 -
- B Bor o 2 RN D Bor
T -
} - ~ \_§ Constr cl':n B.:::‘:t I—Depress z
ucu i
PR\ £ > - =
o R }Povement o I-.T—I Povement (
“':— —————————————————— : — mBBor
| 7 _/-—\__—< : ) 1/2" Exponsion Joinl s " .
: 3_"\_: 4'-0" : 8" When Abulling [_/-“ \C_Jj ) :{gin‘Ex‘t’y:en:lon
Vo | | Nin, Concrete Pavement S N Abutting
S L i b - Concrete
| | . . 1 . MUY [ oLt Povement
oo Pipe Size, Type And Location(s) | . . 12" Minimum RPN © . an .gv
B BAR ol As Specified On The Plans . . Below Subgrade 28
S 1 i ; i
o S R || S
A - 1 7 £ -
N — 1 A2SRENN I f x X
L) T / AN (R ! = L
- [ \ I I .
S X } R ! S
: W /1 : :_f\- e
PR - N ‘7 - AR
AU - N NP = S W S & 1
@/~‘ ]:Sumlmum .‘..‘_.‘..‘.B“‘Minimu_m.‘_.‘_._l:s

L» | - N | - _K—'S Rebors Al
A 8" _C-C Around
ELEVAT'ON SECT'ON A-A Perimeter

NOTES

Optional construction joints lobeled “"CJ" moy be roughened concrete.
keyed or doweled os per the typicol details shown herein or as opproved by the
Engineer. Non shrink grout meeting the requirements of subsection 715.5 of the
specifications moy be used to o depth of /" for leveling between precast
sections. Thicker depths willbe ollowed if os per the monufocturer's
recommendations.

The covering for reinforcing steel shallbe two inches, measured
from the surfoce of the concrete to the face of the bor, unless other-
wise shown. Alireinforcing steel shallbe epoxy coated ond meet the
requirements of section 602 of the specifications.

This inlet shallnot be ploced in o pedestrion cross walk.

Construction may be cast-in-place, precast in one or multiple sections,
or any combingation of cast-in-place ond precost.

The minimum distance from the top of ony pipe opening to any
construction joint obove the opening shallbe four (4) inches.

The number ond locotion of pipe openings shollbe os shown in the
plans. The contractor ot no additional cost, shallbe responsible for any
temporory bracing required to transport precast inlet sections due to
muitiple openings.

3" MIN. 3" MIN.
-l;- MIN, M.
T .
MIN. MIN.

CONSTRUCTION JOINT DETAILS

BILL OF STEEL

Mork | Size Bor | No. | Length | Weight

Al *5 2 3'-11" | 8 Ibs.
A2 *5 2 3-3" 7
A3 *5 2 2'-7" 5
A4 *5 2 -1 6
B *5 1 8'-0" 8
[« *8 2 5'-0" 27
D *5 1 5'-0" 5
E *5 6 2'-3" 14

Totol |80 Ibs.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE D INLET

STANDARD SHEET DR6-D




F; Bors C Bors Depress 2"
F Borson | F, Bors : - C B Bors F P
4" centers F, Bors I 4'-6" -0
o |_——0 Bor
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5 __:_ ____________ AB E Bors
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L o i et | il ZA T ) ©
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N golt ]! Varioble 3'-4" to 17'-4" s el 5 cobors
' B SR I R A roised non-skid R ol 8" c-c oroun
—J : HI_ g_r_ﬂ_ —=—= E _Bors S surfoce (no greoter thon '/g™) SECTION B-B perimeter
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v ! AA| . ond frome.
L H, Bors B Bors
© = A r
zle Pick hole H, Bors D Bors
5
.g 1-_0--
5 —Depress 2"
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DETAIL OF FRAME AND
ELEVATION SKETCH SHOWING USE OF INLET COVER CASTING /\
IN SAGS. BOTH SIDES TO BE T
SYMME TRICAL. SECTION C-C
CONCRETE AND REINFORCING STEEL QUANTITIES
w n [Concrete Reig'tortiinq A Bors (Bent) [B Bors (Stroight)|C Bors (Straigh) D Bors (Stroight) [E Bors (Stroight) [F, Bors (SlrqighV)F, Bors (Stroight)|F, Bors (Stroight) G Bar (Benl) H,Bors (Stroigh)[H, Bors (Stroight) K Bors (Benl)
eel
Feet | cy. Ibs. No. [Size | Length | No. |Size| Length | No. Eize Lenglh | No.|Size [Length | No.[Size |Lenglh | No.|Size |Length | No.[Size [Length | No.|Size |Length | No.|Size|Lenglh | No.|Size [Length | No.[Size [Lenglh | No.|Size |Length
7-1" to
6 2.59 189 *S |7°-3" 4 [*5| 3-9" | 2 |*S | 7.1 |1 [*S | 7-1* |4 [*5 | 3-6" [4 |=5| 2-0" |4 |5 | 2'-6" |4 [*S5 | 3-0" |1 [=5 | 8-0" |2 |7 | 6-5" |2 |6 | 3-4" [10 |5 | 2-3"
7-1" to
8 3.07 250 *5 [7:-4~ 4 |*5| 5-9" | 2 |*5 | 91" |1 5 | 91" 4 |*5 | 5-6" |4 [*5 | 2'-0" |4 |*5 | 2'-6" |4 [*5 | 3-0" |1 *5 | 8-0" |2 |*7 | 6-5" |2 |*6 | 3-4" [13 |5 | 2'-3"
7-1" to
10 3.57 308 13] .5 7'-5" 4 |5 | 7-9" | 2 |=5 | 11 1 =5 [ 1-1 4 |5 | 76" |4 |*5 | 2'-0" |4 |5 | 2'-6" |4 |5 | F-0" |1 *5 | 8-0" |2 |*7 | 6-5" |2 |*6 | 3-4" [ 15 |5 | 2'-3"
12 | 409 | 369 17| 5 |25 4 |es| 99| 2 |o5 | 131 |1 a5 | 131" |4 o5 | 96" |4 [e5| 20" |4 |e5| 26" |4 |e5| 30" |1 |e5| 80" |2 |e7| 65" |2 |6 | 3-a" |18 |05 | 203
7-1" to
14 462 | 444 21| «5 [7-7" 5| -9 | 2 [+6 | 151" |1 |«5 | 151 5| 1w-6" |4 [*5| 20" |4 |*5| 2'-6" |4 [*5| 3-0" |1 |=*5| 8-0" |2 |7 | 6-5" |2 |*6 | 3-4" |21|*5 | 2'-3"
16 5.17 506 25| *5 ;:Ig to 4 |*5| 13-9"| 2 |*6 | 17-1" |1 “5 [ 17'-1" [ 4 |*5 | 13-6" |4 | =5 | 2'-0" (4 |5 | 2'-6" |4 |*5 | 3-0" |1 *5 | 8-0" |2 |*7 | 6-5" |2 | "6 | 3-4" | 23|°5 | 2'-3"
7-1" to
18 5.74 570 29| =5 |7:-10" 4 [*5]| 15-9"| 2 [*6 | 19'-1" |1 “5 | 19'-1" [ 4 |*5 | 15-6" |4 | =5 | 2'-0" (4 |5 | 2'-6" |4 |*5 | 3-0" |1 *5 | 8-0" |2 |*7 | 6-5" |2 |*6 | 3-4" | 26| °5 | 2'-3"
7-1" to
20 6.19 636 33| 5 8'-0" 4 [*5| 17°-9"| 2 [*6 | 21-1" |1 “5 | 21-1" [ 4 |*5 | 17-6" | 4 | =5 | 2'-0" (4 |5 | 2'-6" |4 |*5 | 3-0" (1 *5 | 8-0" |2 |*7 | 6-5" |2 |*6 | 3-4" | 29|°*5 | 2'-3"

+ The quontities shown above

ore for an H of five feet.
the quontities must be odjusted accordingly.

If deeper inlets ore required

The above taoble to be used for estimoting purposes only.

©
~N
=
(]

4/‘ 2'-2 3/4”

22& 6"R
8. >
Lon
S5l s
9 7/;\7’/977/16" G BAR
A BARS
%" |— 3-2r — |— 10" —|
| \/’
~
4
H,BARS K BARS
3 MIN, | STMIN._|
Fz"mN )
| =
3 MIN. 2"MIN. 2"MIN

CONSTRUCTION JOINT DETAILS

NOTES

Type E Inlet detoiled herein is for use on
o grode. If it is to be used in o sog I(see skeich
herein) it should be built symmetricolly obout centerline
of pipe ond length of opening specified.

The covering for reinforcing steel sholl be
two inches, measured from the surface of the concrete
to the face of the bor, unless otherwise shown. All
reinforcing steel shallbe epoxy-coated and meet the
requirements of Section 602 of the Specifications.

Optional construction joints lobeled “"CJ" moy
be keyed or doweled os per the typical delails shown
herein or os opproved by the Engineer.

If Type E Inlet is 1o be constructed along with
a sidewalk, the sidewolk shallbe constructed monolithic
with the top slob on the inlet. The sidewalk shallbe
reinforced with Type B Fobric ploced 2" from bottom
of sidewalk ond extended into the top slab of the inlet
a minimum distonce of 8". Cost of Type B Fabric shall
be included in the unit price bid for Concrete Sidewalk.

This inlet shallnot be ploced in o pedestrion
cross wolk.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE E INLET

STANDARD SHEET DR6-E




Curb Or Medion

3-o"

C = Curb Height

) o

Curb

P

L

Pavement

N

SECTION A-A
(Grates Not Shown)

60"

50"

48"

45 12~

|3

S Ef

LN

>

PLAN

*5 Rebors at

c
_

Ribs Optionol

8" C-C Around Perimeter

DETAL A

PC ot

Curb Shope To Be Cost With Inlet
Except When Type V or ViMedion
Is Specified. Medion To Be Installed

As Per Detoil A.
*8 x 60" Rebor

25" |
Depress 2"
—7/| Adjocent
Povement
28" 8"
Min. |

Pipe Size, Type,
And Location (S)
As Specified On
The Plons

8 Minimum

SECTION B-B

(Grates Not Shown)

. 4
« o P

3" uN. | |3 MN.
F" MIN. MI;.l

| 3" MIN. —_‘l |-_‘

2" MIN. 2" MIN,

CONSTRUCTION JOINT DETALS

NOTES

The final installed top surface of inlet aond
grate shall be flush with adjacent finished surfaces such
as pavement. gutters. curbs. and sidewalks. Top of grate
elevation, if shown on the plans. is for information only.

Construction may be cast-in place. precast in one or
multiple sections. or any combination of cast-in-place and
precast.

Optional construction joints labeled' CJ" may be
roughened concrete. keyed or doweled as per the fypicOI
details shown herein or as approved by the Engineer. Non
shrink grout meeting the requirements of subsection 715.5 of

the specifications may be used to a depth of ' for leveling

between precast sections. Thicker depths will be allowed
if as per the manufacturer’s recommendations.

The covering for reinforcing steel shall be two
inches. measured from the surface of the concrete to the
face of the bar. unless otherwise shown.

For details of grates (two required). see Inlet
Castings Standaord Sheet DR6-X.

PC (minimum pipe cover) shall be 12" below
inlet top for pipes placed under sidewalk or
grassed area or 24" below inlet top for pipes
placed under pavement or shoulder.

Curb. if specified. may be either concrete placed
on the inlet backwall as detailed herein or an approved
curb box as monufactured with the grote ond frome. Dimensions
of the curb box should reasonablyconform to the standard curb
as specified on the plans.The curb will be paid for per
section 610. in either case.

This inlet shall not be placed in a pedestrian
cross walk.

The minimum distance from the top of any pipe
opening to any construction joint above the opening shall be

four (4) inches.
The number and location of pipe openings shall be
as shown in the plans. The contractor at no additional cost.

shall be responsible for any temporaory bracing required to
tronsport precast inlet sections due to multiple openings.

DIVISION OF HIGHWAYS

9 12"

Ribs Optional
| 50" 24"
| 48" ol Ve
| 45'/2“ # 1|/ - .
o e — 14 1
Pl 1 "5 [T < NS
% n
%:L I'/z“ 1'/2" ’ "/z“- L g
T |
'SI' Yoo Ul 22¥ !
SECTION C-C SECTION D-D

DETAIL OF FRAME

STANDARD DETAIL

PREPARED 7-1-399
REVISION DATE

TYPE F INLET

STANDARD SHEET DR6-F

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION




L2

L1

M
Inlet Mound | Ditch Grade NOTES
INLET MOUNDING TABLE R I S
DITCH GRADE |LIHORIZONTAL [L2, HORIZONTAL | | S N === 17 {ID
FROM 1o LERGTH LERGTH Ditch Grade | _—_ _X_---  Vertical Heidht . Inlet The finalinstalled top surface of inlet ond
- - = ' Vertical Heig ' : : .
0 3 10 15 SRR (above ditch grade) | grate shalibe flush with adjocent finished surfaces
3 5 9 20 such as pavement, gutters, curbs, and sidewalks.
5 7.5 8 40 MOUNDING DETAIL Top of grate elevation, if shown on the plans, is
7.5 uP SPECIAL DESIGN [ SPECIAL DESIGN Medion and Side Ditches for information only.
.\ . Construction may be cast-in place, precast
8" MIN. A 8" MIN fow Line of Diten B MIN. A 8" MIN. in one or multiple sections, or any combination of
\| Ditch Grad | | Inlet Mound cast-in-ploce and precast.
Strop ARIPINIRINININ cor/  Strop : DECh Grode Type 2 Grate shallbe used at alllocations
29" xYe" I _ .| Bor Strap Pipe size, type, and Angle == unless otherwise specified on the PIons._Type 1
. Jocation(s) ‘as ‘specified . .{ 3" x 2 172" x 3/8", Urban Grates shallbe used only at specially
3 > on the Plans. | | 6.6 Lb./L.F. designated locations as shown on the plans.
- The Contractor, at his option, may omit use
: L ;‘l' . Direction of the frame by forming o ledge in the concrete.
. . of flow
L= = @ parallel Special care shallbe execised in forming the
L v v v S e ‘ G_I_ % *5 Rebors ot to bars 2" wide concrete ledge to provide a smooth, even
. e e e . ‘.N;Nv . T e 8" c-c oround perimeter surface for SUppOI’ting the grotes if the shallow
SECTION B-B frame is not used. no projections shall exist on the
SECTION A-A _ bearing surfaces of the ledge or the grates, ond
(Type 2 Grate Shown) the grates shall seat on the ledge without rocking.
8" MIN. A 8" MIN. ] . ] .
3% 2 1727 x 378" A The Mounding Detail as shown is not required
| 6.6 Lb./L.F. n|g & when an inlet is placed in a sag.
B . D Optional construction joints labeled CJ*
l / \ % may be roughened concrete, keyed or doweled as
. m - per the typical details shown herein or as approved
: - ® by the Engineer. Non shrink grout meeting the
| SR 3y requirements of subsection 715.5 of the specifications
' . Fil?et may be used to a depth of /" for leveling between
! =~V A Welds precast sections. Thicker depths willbe allowed as
g r the manufacturer's recommendations.
| < PLAN VIEW-TYPE 2 GRATE per the manufoctu
! R T o AT TaeTa This inlet is to be installed in roadside or
) T —H 1 T
T z )
i | " g 24" xYe" curb and gutter
<3/8" Fillet Weld I Strop The minimum distance from the top of any
1 SECTION THROUGH TYPE 1GRATE pipe opening to any construction joint above the
B—= 3" x 24" x34" c opening shallbe four (4) inches.
angle, 6.6 Lb./L.F. i F Bors 4" Otr 1o Ct Fi . .
|-t—=ars r.to ulir. B The number ond location of pipe openings
(W A U U | A A ] 2 3/4" shallbe as shown in the plons. The contractor at no
PLAN T"—H— 3" 1H— 3» EXPLODED DETAIL additional cost, shallbe responsible for any temporary
23/34;;;46" bracing required to transport precast inlet sections
due to multiple openings.
SECTION THROUGH TYPE 2 GRATE P peming
DMENSIONS TYPE 2 GRATE [FRAME[ TYPE 1GRATE TN, M
PoeSie| A B C D H(Min)| F [Bors |WT.| WT. F  |Bors| WT. | 2 M"\1 |
18" | 2-8" | 3-2" [2-7 3/4” [3-13/4" |2-0"|3 3/8] 7 [223] 62 [13/8" [15 | 453
21 [ 2-8" | 3-27 [2'-7 374" [3-13/4 [2-3"3 3/8] 7 [223] 62 [13/8" [15 | 453 2"MIN
24" | 2-8" [ 3-2" [2°-7 3/4" [3-13/4" [2-6"[3 348] 7 [223] 62 [13/8" [15 [ 453 ¥ T o TGy A v NSPORTATION
27" | 3-0" 3'-6" |2'-113/4" |3'-5 3/4" |2'-9" |3 3/8'1 8 279| 69 13/8" |17 566 | 3"MIN. | 2''MIN 2"MIN STANDARD DETAIL
30" [ 3-6" | 4-0" [3'-5 374" [3-13/4" [3-0"|3 3/8] 9 [357] 80 [13/8" [21 | 797 ! !
33" | 3-9" [ 4-3" [3-8 3/4" [4'-2 3/4" [3-3"|3 7/81 10 [419]| 85 [17/8" [21 | 847
36" | 4'-0" 4'-6" |3'-113/4" |4'-5 374" |3'-6" |3 3/81 1 486| 90 13/8" |23 | 981 PREPARED 7-1-99
42" | 4-6" [ 5-0" |4-5 374" [4-113/4" [4-0"[3 3/8] 12 [587]| 101 [13/8" [27 [ 1277 CONSTRUCTION JOINT DETAILS REVISION DATE
48" | 5'-0" | 5'-6" [4'-113/4" [5'-5 3/4" [4'-6"|3 3/8] 14 |748] 12 [13/8" |29 | 1507 TYPE G INLET

Table Note: Grate and frame weights are for information
only and willincrease if larger straps and bars are used.
The following substitutions in dimensions are acceptable for fabricating the grate and frame:

Strap Thickness: 172" Strap Depth: 3" Bar Depth: 3"

STANDARD SHEET DR6-G
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SECTION A-A

on the Plans

Pipe size. type.
location(s) as specified

//——Curb flowline
]

and

DETAIL OF FRAME

Type V or VI Median
as specified on the Plans

Cross Slope

'.'/ SN
PC o S
ha — - (::)
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= |\
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s'-'[[
2 C)
Y Y 'v Y ‘,_'v,'él[lF
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8" c-c around per imeter

SECTION B-B

26" )
1::_» 2411 - 25 |3"M|N. | 3"M|N.
A 1 |,‘n 1 n 1 | 1|,‘u _[
I S ! =
2 MIN,]
? T 7 Ribs omionoﬂ & ] o E : UMIN.
n .2 | | —
9lsy 1 “L' / Ty S MIN. | |
2"MIN 2 “MIN.
" " 6"
-8 ] | CONSTRUCTION JOINT DETALS
SECTION D-D SECTION E-E

NOTES

The final installed top surface of inlet and grate
shall be flush with adjacent finished surfaces such as pavement.
qutters, curbs. and sidewalks. Top of grate elevation. if shown
on the plans. is for information only.

Construction may be cast-in place. precast in one or
multiple sections. or any combination of cast-in-place and

precast.
This inlet is intended for use with type V and VI medians
(concrete barrier medians) as specified on the plans.

Optional construction joints labeled’ CJ" may be
roughened concrete. keyed or doweled as per the typical
details shown herein or as approved by the Engineer. Non
shrink grout meeting the requirements of subsection 715.5 of
the specifications may be used to a depth of '/" for leveling
between precast sections. Thicker depths will be al lowed
as per the manufacturer’'s recommendations.

Grate as shown on Standard Sheet DR6-X to be used with this
inlet.

PC (minimum pipe cover) shall be 12" below inlet
top for pipes placed under sidewalk or grassed area or
24" below inlet top for pipes placed under pavement or
shoulder.

This inlet shall not be placed in a pedestrian
cross walk.

The minimum distance from the top of any pipe opening to any
construction joint above the opening shallbe four (4) inches

The number and location of pipe openings shallbe as shown in the
plons. The contractor at no additional cost, shallbe responsible for any

temporary bracing required to transport precast inlet sections due to
multiple openings.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE H INLET

STANDARD SHEET DR6-H




TYPICAL INSTALLATIONS

/
L —— = Medion or
1/ I Curb Where
’II,— __J Specified
w2t/ :
1y |
1/ |
L T
Bituminous !
Concrete I
|
l
(Nominal) 8.5" Type 1or
Type 2 Slot

Bose
2 Rows of
N\_Perforations
Each Side
3" Minimum ——
/ Medion or
— L—-
'y _'ICurb Where
l,"_ _ _ 1 Specified
vt 1 '
/ |
17 1
I’ |
oL T
Portland |
Cement I
Concrete 1
|
(Nominal) 8.5" Type 1or i
Type 2 Slot :
|
L - :
Bose Grave
_I’-I 2 Rows of
\_Perforot_ions—/
Each Side
Filter
Fabric
Leon
Grout

R ——

’ Medion or
') y Curb Where
1/ __ __ ] Specified

Bituminous
Clo:crlel: Type 1 Slot
2.5" or 6"

\

Bose

Leon
Grout

;
~—L — — = Median or

Concrete

1,/  __Curb Where
1, __ _ _ J Specified

3w b !
—‘ / 1
1y |
1/ |
L T
Type 1or :
Eg:\:lé):td 2.5" or 6" Type 2 Slot |
|
1
|
|
|

SLOT DETAILS

1-3/4"

TYPE

3/16" Bearing Bars
3/16" Solid Web
Spacers @ 6"Center

Fillet Welds (3/16" x 1" Spoced At 6"
Centers Each Side.)

1-3/4" Min.
3" Mox.

1SLOT

—J-Bolt

— Grate

2“; |
Clomp 1his slot is nol acceploble
for use odjocent to
p i s el bituminous concrete.
\___ Serpentine
Rebor
4" Minimum )
Slot Height Oc Removable
0 Form
P

S
TYPE

S

2 SLOT

NOTES

The contractor may, ot his option but subject to the limit-
-ations as noted on this sheet ond elsewhere on the plans, install
Type 1or 2 Slots or approved equals.

When specified on the plans, Type 1 slots shallinclude
expanded steelmesh heelguards tack welded to the spacer
bars.

Gravel shaollbe omitted from the perforated slot inlet instal-

lation when free-draining base is specified and willbe ploced
against the inlet.

When slot heights of 8.5" are specified, the Type 1 slots

may be fabricated by stocking o 2.5" slot on top of o 6" slot.
The assembly shall then be joined by minimum g" x 1" fillet
welds at 6" centers along each side of the horizontal joint.

The resultont slot height may be slightly less thon 8Y5".

Slot inlet shallnot be placed across a pedestrion cross walk.

SLOTS NOTES

TYPE 1SLOT

BEARING BARS AND SPACERS: These elements are to be 3/16"
structural steel suitably welded to form the open slot and hot-dip
golvanized as per ASTM A-123. Spacer may be verticalor tiled
ot approximately 30° from vertical. If the slot inlet is placed on
a grade ond adjocent to o curb or median, the inlet is to be in-
stolled to position tilted spacers to tit upgrade toward the
incoming qutter flow.

TYPE 2 SLOT

GRATE AND CLAMP: These ports aore to be hot-dip golvanized mild
carbon steel conforming to ASTM A569. Grating. measuring
¥a" deep by 1-3/4" wide, shallextend the fulllength of
each pipe seclion slot.

REBARS: The rebar shallbe serpentine bent to cross the slotted
opening on 6" centers and shallbe coated with 7 mils of
fusion-bonded epoxy powder.

J-BOLT: The J-bolt shallbe 5/16 inch diameter, ploted, ASTM
A307 steel supplied with self-locking nuts.

REMOVABLE FORMS: Forms are {o be cellulor foom with a wood
or plastic cop.

SLOT HEIGHT: 4" minimum slot height occeptable where 2.5"
slot height is specified.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-399
REVISION DATE

SLOT INLET

STANDARD SHEET DR6-S
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DIVISION OF HIGHWAYS
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STANDARD SHEET DR6-X



: Invert chonnel or split
I pipe some size as outlet
| on inside of sidewalls

41" 0D
N
N\ 8 172" 8 172"
8 24" 1D 1
\ Pavement —Set fromelg
\ below pavement
} T —Casting to hold cover
o~
. _ I -
/ Min. 7 1/4"( t < —{ L T 174"
e Lifting Hole e E
L Ts >2 : )
: | I Pipe size. type. and Q‘ - 2L |m w~
I | | 'lllstondord cast Iron. Reinforced Ignco:';:n';lsc:n:s specified - L m_1¢ ;; o o =
I I fllProstic or Reinforced Corrosion- ~ | ois ="
! Resistant Rubber Manhole Steps | . T
1 . . .-
PR . .
ron T , - _ A1
Complete Structure Section Through Footer ¥ IE
b N ot £ - .
PLAN VIEWS S AR 1 1%
1 PlE 2] 82
Set Frame 1/8" below Pavement =0 S
Pavemen*———j ///_- L S s3]
o L "
I Casting to hold cover :_"-f-==l§l
- —_— =W Vo
. N o .
& £ =y Yo o
8 o 48" Dia. .| Precast Riser
N - I }— units
o Lo P . | (Reinf in
- 3 Concrete Pre-cost fzgli Min. (at point of|.. Neolf 'S?;:v;n?
o or Brick Riser embedment ) A
o . A —1." J~— 4" Min.
& o ~— 4t T ]
8 .. 1” ; .4 ; .. '. ) .‘ .4 3" Min. (infoﬁ/——-’\w;
g - sidewal 1) — —————ee——
: 5 o
o S : Vitrified Brick .
5 when specified
N : CONCRETE BASE
- ° FOR USE WITH STORM SEWERS ONLY
& May Be Precast
“ ® Field-cast
|-——Tat point of embedment) o Concrete
o] Footer
Vitrified Brick N = R
when specified 1 equired for
. sani tory sewers \
optiongl for storm sewers)
Seclion B-B
Field-caost PRE 'CAST
Concrete
Footer
(Required for
sanitory sewers
optional for storm sewers)

Section B-8

CAST-IN-PLACE OPTION

NOTES

Type A Manholes. when specified on the Plans. may be const-

ructed in either method (cast-in-place or pre-cast option)
as shown herein.

Steps. frames. and covers shall be as shown on Standard
Sheet DR7-X.

"Keyed” or “doweled” type construction joints. acceptable

to the Engineer. may be used in the construction of concrete

manholes.

I[f the cast-in-place manhole is over twelve feet (12') in depth.
the sidewal Is below that depth will be double thickness.

Pipe ot elevations other than shown may be joined to

the manhole by cutting a hole the size of the connecting pipe
in the manhole. inserting the pipe the thickness of the manhole
shell and closing all openings around the connecting pipe with
joint mortar.

Drawing shows pipe entering and leaving manhole in a straight
line. However. the pipes may enter or leave at on ongle or
ploce as called for or shown on the Plons.

Minimum height of bench wall above flowline of pipe is
25% of the diameter of the pipes.

The use of brick for manhole construction will
when g manhole is located in the roadway.

not be al lowed

The following additional notes are agpplicable for pre-cast
manholes:

Manhole steps shall be placed into plastic concrete
wall during monufacture or mortared into holes after the
concrete has set.

Sidewal |l sections may be used in any combination to
produce a manhole of desired depth. except the topered top

section shall be retained as shown.

The tapered top section shall be manufactured ond
meet the same requirements as the manhole’'s sidewalls. but

shall conform to the dimensions detailed herein.

Lifting holes in the tapered top section and the
circumferential notches in the monhole cover are for han-
dling purposes only.

The pre-cast sidewall units shall be set in joint

mortar or sealed with 0-ring gaskets.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE A MANHOLE

STANDARD SHEET DR7-A




Invert Channel Or Split Pipe Same
Tilt-Bar Grote Size As Outlet On Inside Of Sidewalls.
Type B manhole with the
tilt bor grate shall not
be ploced in o pedestrian
cross walk.

NOTES

B
t o
f ° "Keyed" Or "Doweled" Type Construction Joints, Acceptable To
c The Engineer, Moy Be Used In The Construction Of Concrete Manholes

dbdb db db 4b db db db I"_
b dh ib ¢ b i 4" MIN. g pu If Cost-In-Ploce Manhole Is Over Twelve Feet (12') In Depth.
|| S~=- | The Sidewalls Below That Depth WillBe Double Thickness.
\\\____,,/

Pipe At Elevations Other Thaon Shown Moy Be Joined To The
Manhole By Cutting A Hole The Size Of The Connecting Pipe In The
Manhole, Inserting The Pipe The Thickness Of The Monhole Shell
Pipe Size. Type. And . . . . . .
| Locationis) As Specified andtCIosung All Openings Around The Connecting Pipe With Joint
i On The Plons. ortor.
I

Standard Cast Iron. Reinforced
Plastic Or Reinforced Corrosion-

ingle-Grate Deep
Frame With Round

Base. Resistant Rubber Manhole Steps. Either This Manhole Or The Precast Manhole On Stondord Sheet
DR7-A Moy Be Furnished When Type B Manhole Is Caolled For In The
I I Contract. The Frame And Grate ShallBe As Shown On Stondard
I I Sheet DR6-X INLET CASTINGS. Steps ShallBe As Shown On Stondord
COMPLETE STRUCTURE SECTION THROUGH FOOTER Sheet DR7-X.
Minimum Height Of Bench Wall Above Flowline Of Pipe Is
PLAN VlEWS 257 Of The Diometer Of The Pipes.
The use of brick for manhole construction willnot be ollowed when
a maonhole is locoted in the raodway.
— -
©
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37 Min (Int wi'xen' SIDecifi'ed \
in nto F::fgl
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- Concrete Pre-cast
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Concrete - WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Footer . DIVISION OF HIGHWAYS
° STANDARD DETAIL
9" Minimum
PREPARED 7-1-99
O t' C?ECRE.{EO E'A|§E t REVISION DATE
ptional Precast Or Field-cas
SECTION B-B (For Use With Storm Sewers Only) TYPE B MANHOLE

STANDARD SHEET DR7-B




Lugs Raised 1/8"

Letters Raised 1/8"

ELEVATION

Bottom Ribs Option

INVERTED PLAN

MANHOLE COVER

SECTION
MANHOLE FRAME

Top Of Step To Be Non-Skid
Surface (Rough Diamond Design)

Raised Y/g" Above MetalElevations Shown.

c=

2%5" |
< 153"
f — Yo"
.
9Ae"::“<—
—— 2//,"

C<—,
PL AN SECTION C-C
GRAY IRON STEP

o
1 Min. E | *é
ng[m;mgﬂ ‘ L_+

* 3, Grade 60, or *4,

|

1/, Min. o _T
SECTION A-A

(Enlarged)

REINFORCED PLASTIC AND REINFORCED CORROSION
RESISTANT RUBBER MANHOLE STEPS

[~—— 10" Min. ——————= Grade 40 or 60, Deformed Bar.

NOTES

Lettering on covers shalldenote STORM SEWER or SANITARY
SEWER as applicable.

Bottom ribs may be deleted from manhole cover castings.

The Yg" raised lugs are a skid resistani measure. Alternative
measures willrequire approval by the Engineer.

Shop Drawings shallbe submitted if details and dimensions vary.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

MANHOLE CASTINGS

STANDARD SHEET DR7-X



Compacted Baockfill
Material

R —

* Except for structuralplate pipe where length of bedding arc need not exceed width of
bottom plate However, if structural. plate pipe is first assembled
aond then ploced in the trench, the 0.15 0.D. minimum value will apply.

Closs B Bedding

ESAAC N Rl SN NN 2% e Y
2 N x " N
8| 0D. | }%15.- L2 YEl._oo. R 18"
2] Min { Min Rl XJMin > Min
/ \ e < N
1~ N S8 X
2 { g ”o’. § € X \;5 Compacted
é, §:x0015 0.D. Min. o= 511 S / A BackfillMaterial
Viexo A \\} X | Mp LK Fine Aggregate
. f JRR RARIAIR for Leveling
Fine Aggre.qote Earth Cushion
for Leveling
: Closs B Bedding
1 n k
Closs B Bedding On Rock Foudation
(Trench shown is for 18" thru 54" Pipe)
—_—
2N D SN 2
N 0.0. | 0.D. 0.D. \ 0.D. 0.D. | 0.D. /'
N ; - < Compacted Min. Min. 7
3 {___ Crushed R ¢
N > Aggregate | \ /4
N % Backfill . /
PY ¢ ‘ K /
N ) N
> NCINL /NS /N7 \A /
7 I ) 7 N V ’
I_015 OD M|nf el dod e /.\f N7 RN 7077077277 7.
Fine Aggregate Granular K\ Fine Aggregate
For Leveling 0.50" per ft. Material For Leveling

fill over pipe;
12" min., 24" maox.

Closs B Bedding
On Rock Foundation

(Trench shown is for 60" thru 108" flexible pipe in soil cut fill sections)

24" o0.D. 24"

Compacted
Backfill Material

IRIRIRIRRINTRY,

N RIRIRIRIRIRIRIR IR

L 015 0.0. Min
Fine Aggregate
for Leveling

N/ /2 NOX /D
Granular
Material

0.50" per ft. fillover
pipe, 12"min.,24"max.

Fine Aggregate
For Leveling

Closs B Bedding Class B Bedding

On Rock Foundation

(Trench shown is for 60" thru 108" rigid pipe in cut sections)

TYPICAL PIPE BEDDING

2'-0" Min. Cover

23 |

I & side Ditch

Slope as shown on plans

Inlet |

Pipe Bends

Headwall, wingwall or
end section.

MEDIAN OUTLET IN HIGH FILL
To be used where called for on the plans or as shown
on the cross sections.

B
N "_—_—_—_—_E__—L_:_:_E' _r

7
Y
b

Headwall, wingwall or ~— 10'-0"
end section Desirable

Pipe Bend

SECTION B-B
4'-0'
_yl—;lz/; Min. Cover
___O___ Top of Normal

Berm

SECTION C-C

OUTLET THROUGH BERM

To be used where called for on the plans or as shown
on the cross sections.

10'-0)'

|~—> Headwall, wingwall or
: end section

L1'-0" Min. Cover
Pipe Bend

2'-0" Min. Cover

PIPE FLUME
Earth Cut or Shallow
Rock Cuts

NOTES

For pipe without corrugations, a one inch layer of
fine aggregate for leveling willnormally be adequate
to achieve a uniform bearing surface. For corrugated
pipe,layers shallbe 1' minimum for 1/2" depth corrugat-
ions,2" minimum for 1" depth corrugations, and 3"
minimum for 2" or 2-1/2" depth corrugations.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-39
REVISION DATE

MISCELLANEOUS DRAINAGE
(sheet 1 of 4)

STANDARD SHEET DRS8




Slopes os shown o
cross sections

1/2" Expansion Joint

Flow Line of Gutter

Max. 50' Spacin
I-—%/
; 1 /]

Waterstop

=3

| Pay Limits Flow Line
For Gutter
< ¢ |W-Width
SANNRY ——| — 91 _ S2 |'|'
N —in ¢ c
;V/ N D Nl I Waterstop 7 11
| —rr - Welded Wire Fabric N .|
D=Depth ol : I(6"x12" - 6/6 ?oge) 1 | |6
' © conforming to the
Cut-off wolls | - requirements in 709.4 . |
L_————___t ___ _lof the sepecification

CONCRETE GUTTER

STANDARD CONCRETE GUTTER TYPES
Gutt i .
_Iyypeer Guétle.r Side S'°°§§ Gutter Depths ans Widths
! 21 21 Gutter depths shallbe specified
2 4:1 2: in 6-inch increments. Gutter
widths shallbe in 1-foot
3 4:1 11723 increments for widths of two
4 6:1 2:1 to six feet and in 2-foot
increments for widths of over
5 6:1 1-1/2:1 six feet. A change in width
6 5:1 5:1 shallbe transitioned at the rate
of 1"in 10' each side.
7 6:1 6:1
8 4:1 4:1

*Shallbe inside gutter slope for roadside ditches, unless

otherwise specified.

Slope as Per
"Mounding Detail"
Standard Sheet DR6-G

2.5 15

6"

CUT

—/
*4(1/2") Bars 4'-2", spaced

6" ctr. to ctr., bent as shown.
Bors shallhave @ minimum
concrete cover of 2".

- OFF WALL

Pvt. edge

3" Bituminous concrete
Base Course (Shid. Repair)

Overlay

. e
[ ..
.- .
‘e % 4 et

.

Prefabricated pavement

4" Non -Perforated Rigid

(Edge Drain Outlet)

Transition Length

2.5

N\
7
I/>" Expansion / /S

Material

‘et e

o E_)_(i_'sting: ) p__qv_é_njh_er]

o
L)
t_'_':. ¢

" . -

Edge Drains
4 e
SECTION A-A
| 500' Mox. I
Underdrain Pipe ! !
) Inl
’ 4
’ 4
’ 4
4 ’ 7
+» ¢ SlopeWallFor .,
.’ Underdrain A.,’—
4
902 | J~ 45° e
p—y i |

| See
|_ Plans

CONCRETE GUTTER TREATMENT AT INLETS

PLAN VIEW

TYPICAL
WATERSTOPS
—T 5/16" Min.
. e T 9/16" Min.
Web 3/16"(Min.)
" " " —— T 1/2" Min.

HHH—————HHH_ T 5/16" Min.

—— 5% Min. ——]

Slopes as shown on

Cross-Sections W=Width
\7 Max=8'
X
TR
- \/x /
D=Depth N

DUMPED ROCK

R
NZNCNCACE /‘/

Existing Pvd. Shid.

Compacted
Backfill

H - see plans

LPvt. Edge

End Of Edge Droin To Be

A——

Copped

Down Grade

—_—

PLAN

PREF ABRICATED EDGE DRAIN

T=Thickness of Dumped Rock
shown on plans

\V

N
e 4

2

AN

4
Filter Fabric if
specified in plans

GUTTER

(For Moximum Width of 8 Feet)
Stone sizes as per Section 704.4
of the Specifications

Slopes as shown on

Cross-Se;ﬁ7
N, 7,

W=Width

~

\,x
D=Depth

SELECT EMBANKMENT CHANNEL

(For Widths Exceeding 8 Feet)

)

|

N
NZN ZNZN %N /‘/

qod

@

NOTES

Waterstop shall be 5"wide min; web min. thickness ¥He"s end
section and / or ribs less than 1.67 web thickenss.

The waterstop diagrams are for 1nformational purposes
only. All waterstops shall conform to the genmeral shope shown ond meet
the requirements of Section 788.180 of the Specifications.

Concrete gutter types, depths and widths shall be specified
on the plans and shall conform with the table shown.Only one concrete
gutter type and depth shallbe used 1n each 1ndividual run of gutter.

The "Concrete Gutter Treatment at Inlets" detail as shown is for transi-
-tioning a V ditch section to the width of the inlet. The 15'length is to be
be used to maoke this transition regardless of the width of the approach ditch.

Cut-off walls for concrete gutter shall be constructed
and paid for 1n accordance with Section 633 of the Specifications.

There will be no separate payment for Select Embankment
Chennel 1f the material 1s obteined from the unclassified excavation.
If select embankment 1s not available from unclassified excavation,
payment will be made under Section 211 for Rock Borrow Excavation.
Unless otherwise specified on the plans, the maximum rock size will
be "T"and the minimum rock size will be one-half "T".

All edge drain outlets are to be equipped with a Slopewall for
Underdrain and Varmint Screen as detailed on Stendard Sheet DR8,
3 of 4 or tied to existing inlets or pipes. Underdrain pipe tied to
inlets or fastened to culvert pipe by pipe saddle, grouting,
cementing, or other means that will provide & secure attoch-
-ment satisfactory to the engineer shall be 1ncluded 1n the
the cost of the underdrain pipe. The cost of the Slopewall or
tie to 1nlet or pipe will be included 1n the unit price bid for edge
drain,

When edge drain outlets can not be outletted at 90° or 45°
to pavement edge as shown, appropriate details as shown for Free
Draining Base outlet on Stoandard Sheet DR8, 3 of 4 are to be used.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

T=Thickness as
shown W
\:\“z/

\\/

2

PREPARED 7-1-99
REVISION DATE

MISCELLANEOUS DRAINAGE
(sheet 2 of 4)

Za
A

4

Filter Fabric if
specified in plans

STANDARD SHEET DR8




7
SLOPE WALL: SIDE DITCH
@ —% Z | = oF e onann ot
EDGE OF SHOULDER
<<j (] \ & GRADE
Il 4 45° Y — w |
= 7 = = 7 — N S | A
4— FREE DRAINING BASE TRENCH C n |5 A |2 . \ <
,—— © TRAVELED LANES - J W 2 _ S
_ - N _ 15
LCOLLECTOR SYSTEM N |
y.
: =3 : > — > -
M 45° ' \
<,I‘Z| \ LFREE DRAINING BASE TRENCH \
. . % FREE DRAINING BASE TRENCH
¥MEDIAN DITCH PLAN VIEW
PLAN VIEW
- FREE DRAINING BASE . 1"-0 . 17-0"
TTeRROER 7 OUTLET PIPE N
SEE DETALL D/ INLET
FILTER FABRIC
FREE DRAINING BASE TRENCH (Y
DETAL A — SECTION A-A
(ELEVATION) TYPICAL LATERAL TRENCH SECTION
FREE DRAIN BASE
FREE DRAINING BASE SLOPE WALL PERFORATED UNDERDRAIN PIPE
FSIDE DITCH
| _
A >3 l
SEE DETAL D Z__ outieT Pe - : INP:;E _
FREE DRANNG BASE TRENGH FREE DRANING BASE FREE DRAINING BASE TRENCH e

DETAIL B
(ELEVATION)

/ 6" OUTLET PIPE

A ™A /—DROP CONNECTION

6" PERFORATED PIPE \ I__ /
2 | ] &
FREE DRANNG BASE TRENCI

-3 A

PLAN VEW

ENGINEERING FABRIC

FREE DRAINING
BASE TRENCH

FREE DRAINING BASE

SUBGRADE

OUTLET PIPE

DETAIL D

SEE DETAIL D

HOLE IN CULVERT
(SEE NOTES) -

VARMINT SCREEN

OUTLET PIPE

DETAIL C
(ELEVATION)

St
‘Sfé 2,05

UNDERDRAIN PIPE RN

NOTES

Payment for the outlet pipe includes drop connections in the free
draining base trench and slopewalls or connections to drainage
structures os required. Moximum outlet spacing is to be 250'in
embankments. Outlets in cut sections wilbe made to the nearest
drainage structure. Slopewall details willbe in accordance with Standard
DR8 (sheet 3 of 4). At vertical sags, one outlet shallbe constructed at
the low point and additional outlets shallbe constructed at 25 feet ond
50 feet each way from the low point.

Underdrain pipe as detailed to be 6" diameter non-perforated
rigid pipe except for the 5'of pipe placed in the free draining base
trench unless otherwise specified in the plons.

All outlets are to equipped with a Slopewall for Underdrain and
Varmint Screen as detailed. Slopewalls willnot be paid for separately but
shallbe included in the cost of the underdrain pipe. Underdrain pipe
tied to inlets or fastened to culvert pipe by pipe saddle, grouting,
cementing, or other means that willprovide o secure attachment
satisfactory to the engineer shallbe included in the cost of the under-
-drain pipe.

Commercially available galvanized hardware screen is to be
snuggly fitted inside each Slopewall. The screen is to have the caopability
of being removed and reinstalled for maintenance operations. The screen
wires shallbe welded at o spacing in each direction of %" to 3". The
cost of the screen to be included in the cost of the underdrain pipe or

edge drain.

Crossovers shallhave outlets coordinated with reqular roadway
outlets to insure that allareas shallbe free draining.

Typical lateral trench sections shown are possible selections,
other configurations may be utilized if depth and width are obtained.
Spacing shaollbe 100' maximum in areas designated as requiring lateral
trench.

Lateral trench sections shallbe installed at locations as follows:

Cross Slope = 0.0156% Grade = 47 ond above
Cross Slope = 0.0208% Grade = 57 and above

Cross Slope = 0.04007 Grade = 8/ and above
Cross Slope = 0.06007 ond greater no trench required

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

1
[¢]

STANDARD DETAIL

{0.18 CU. YRDS. APPROX.)

TOP OF SLOPE
=
TN
[l
ﬁ7
1'-0;
0'
H=
TOE OF SLOPE

CONCRETE CONFORMING TO
715.12 OF THE SPECIFICATIONS

SECTION B-B
SLOPEWALL FOR UNDERDRAIN

MISCELLANEOUS DRAINAGE
(sheet 3 of 4)

DIVISION OF HIGHWAYS
SRy 2 Prepored 7-1-99
o 3 g REVISION DATE
Q’/

STANDARD SHEET DRS8



B8
24" Joint

Subgrade
Elevation

Base or
Subbase

_OO,O,O,O,O,O,OOOO,OOOOOOOOOOr;ry

B Filter Fabric

LONG'TUD|NAL Crushed Stone ir/,,(

Crushed Gravel

ELEVATION VIEW

4" (or as specified)—f::l_—

a5000t
o
[&
O 0 0o
882 0%09)
. . it
Filter Fabric — =th3s8:8°

Base or
Sub-base %
Nz
e
NG
" NB
(12" or as Subgrade é§
e pe N
specified) I\ Filter Fabric
0

N

5
N
N

11 Pay Limit

11 - C
-~ 11 .
4|: 4.0 11 Down Grade :I

"""" '/ i it E
1 x40 L,
II (3‘ ~ T 1 ||
s P F b
TYPICAL PLAN VIEW
Perforated Underdrain Pipe —Pipe Cap . .
Pipe Cap (4" or as Specified) Perforated Underdrain Pipe

(4" or as Specified)

Shoul der '\ 1: Slope Wal l
12" 1N

2

| 60" N—Iniet
| | 60" N\
Non-Per forated Underdrain
. . . . Pipe (4" or as Specified)
(Elevation View) (Elevation View)

DETAIL A

DETAL B

_Pipe Cap
_Perforated Underdrain Pipe
(4" or as Specified)

EIbow

Hole in
Culvert

) g

(Elevation iew)
DETAIL C

DEPTH OF EXCAVATION

Varies

Base or
Sub-base

Filter Fabric __J|| . f

6" Min.

Earth

L~
\

Min.

1 ’ -6 "

4" 0.D.

0.0.+17 0" |

PIPE UNDERDRAIN SECTION

 VARIABLE DIMENSION*

Earth Fill
zZ| %<
5|3 :
w = N PN . <« |[l—Filter Fabric
- 3 [z
m WO
<‘_m - - - - -
pol Crushed Stone or
(=]
g < .o \e ,{ Crushed Gravel
: | Z .
= - . IO
< s ‘

A

n=

Seal Manhole

Shou lder when placed at
ditch flow I|ine.

o

T T

|-———Underdrcin Pipe

METHOD OF SPRING CONTROL

(TYPICAL SECTION)

details.

Varies

Specifications.

Class "“C”.

FILTER FABRIC UNDERDRAIN

(Typical Installations)

SECTION A-A

UNDERDRAIN JUNCTION BOX

| Manhole frame and cover.
See Standard Sheet DR6-D for

Above footing may be brick
in joint mortar.
ments of 708.8 of the Standard

meeting the require-

All concrete to be Class

NOTES

Filter fabric and aggregate for filter
fabric underdrain shallconform to the requirements
of Section 606.2 of the Specifications. All costs
associated with the 5 perforated Underdrain pipe
required in the Filter Fabric Underdrain installation
to be included in the contract price bid for Filter
Fabric Underdrain.

Underdrain shall generally follow the grade
of the pavement where the grade is not less than 1 %.
A desirable minimum of 1% and an absolute minimum of
0.5% with 18" of cover shall control in the placement
of Underdrain unless otherwise noted on the plans.

The top of underdrain pipe shall be placed
at the same elevation as the top of the outlet pipe at
all Inlets or Manholes unless otherwise noted on the
plans.

Spring Control shall be used where noted
on the Plans or as directed by the Engineer.Cost of
excavation, filter fabric and installation shall be
included in the contract price bid for “Crushed Stone.
Crushed Gravel. or Silica Sand for Underdrain.”
Diensions as indicated variable shallbe as shown on
the plans or determined in the field.

For pipe cap detail. see Standard Sheet
DR8. Sheet 3 of 4.

All Underdrain outlets are to be equipped
with a Slopewal |l for Underdrain ond Varmint Screen
as detailed on Standard Sheet DR8. 3 of 4 or
tied to existing inlets or culvert pipes. Slopewal |
for Underdrain will not be paid for separately but
shall be included in the cost of the Underdrain pipe.
or Filter Fabric Underdrain. Underdrain pipe tied to
inlets or fastened to culvert pipe by pipe saddle.
grouting. cementing. or other means that will provide
a secure attachment satisfactory +to engineer shall be
included in the cost of the Underdrain pipe. or

Filter Fabric Underdrain.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99

REVISION DATE MISCELLANEOUS DRAINAGE

(sheet 4 of 4)

STANDARD SHEET DR8




TYPICAL GUARDRAIL I[NSTALLATION
(UNANCHORED ENDS - WOOD POSTS AND BLOCKS SHOWN)

Trailing End
(Terminal Section

Buffer End) /

Dffset Blocks
(Unless other-
wise specified)

Offset Blocks
(Unless other

wise spechuedN

Approach End
(Terminal Section
Buffer End)

13'-6 1/2" Min.
26°-0 1/2" Max.

Element Length
Element Length \

Direction of Traffic

PLAN

Lop Guardrail at Splice in
the Direction of Traffic

Post Spacingas called for on Plans

° 7 / T . mrm— merm—a 1 ( %
. ol H“ - ——| = = ”” . -
® 1 = : : ! ! ©
" Q 2 = ls
o= Intermediate Post [ntermediate Post -
T Ground Line or Shoulder O+
. End Post ™ Surfacing at Face of Rail 1
- SRS 77 7N 7 A
o ¢ M\ N e
"= Splice End Post —" ==
Section
Pos+t

NOTES

Guoardrail shallbe secured to the blocks, posts ond to other elements
by 5/8" dia. bolts and nuts conforming to the details herein and to the
requirements of 712.4 of the Stondard Specifications, except that the material
for nuts shallconform to ASTM A563, Grade A or better.

Approach ond Trailing End Treotments shollbe os shown or
specified on the Plons or directed by the Engineer. Approach ond trailing ends
shallbe onchored unless otherwise specified on the Plans: the specific anchor
terminal to be utilized shollbe as shown or specified.

The pay quontity of guordrail wilbe the Linear Feet of guaordrail
measured along the face of the rail from center to center of end posts. Cost
of the Terminaol Section Buffer End shallbe included in the cost of the Guordrail.

The approach slope to the face of all guordrail shallbe 10:1 or flatter.

ELEVATION
i
Win-
/7 6-1/4"R
:‘M | |
N e 3-1/4"
T T Base Metal Nominal " _ "
i 172" 1716 3-3/16
24"“% k*‘g“‘g‘ﬂ Thickness. 0.135" Tolerance 1—1/16"
_ 12-1/2" Lap ——
Eo———ob= 10°
3 2. 4-1/74" 4-1/4/"2" 15716 "R
N | Splice Bolt ™ " "
: |SIOTS-29[32" < |O ;/4Rx?r1éf SIoI i;‘
~ rx 1-1/87 ol 5 in Rai emen N
- —a s |1
! ! < N L—17/32”
Eb——o - L . 1-1/4"
—D————— D — 3 & ] Symmetrical 1-1/4"
12-3/4" ‘<:§§§ P - :r About ¢ 5, jj _4 : 3/16"
Lap " Bl WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
24 DIVISION OF HIGHWAYS
Approx. Base Met N . 5 STANDARD DETAIL
Nomina 4 15716°R Button Head
Thicknesls, PR
” " 1-5/716" Dia. Round x
0.105 2/8 Qval ”Shoulde”r 5/16" Height PREPARED 7-1-99
1 | Height 5/8" x 7/8 o o
TERMINAL SECTION BUFFER END 29/32" x 1-1/8" GUARDRAIL ELEMENT
(For Use Only on Unanchored Ends And Slotted Holes SECTION NUT SPLICE BOLT
on Special Trailing End Terminal) RAIL SPLICE RAIL ELEMENT POST BOLT: Similor Except Length
Eight (8) Splice Bolts are to
be used at all Rail Splices
STANDARD SHEET GR1

R —




|

&l

il

Tty

’ <
8" x 6", Wood Block

Hole

Circular
Waosher

m )
13/16" Dio. /

6"s 'a"

—\/~

WOOD GUARDRAIL POST (RECTANGULAR)

—— Troffic

| 4"

AdditionolHole (to _ |
facilitate erection)

Optional Holes (to
[ facilitate erection)

8"X6", Wood Block —

W6 x 9

| Circulor
Washer

13/16" Dio. Hole/

LL—I —— 7/8“

_J\/_.

STEEL GUARDRAIL POST

(WOOD BLOCK)

7/8“

7n
L O<7
| |
, . . Ve
AR, 13/16" Dio.
1" Notgh| #/ Hole
_*_ Min, /
1/2 Post Dia.

* © ||
7/8" X
[l |
8"x6" Wood Block

WOOD GUARDRAIL POST (ROUND)

14"

14"

Circulor
Wosher

Post Bolt
Troffic
8" x 6" Wood Block —/\/
W6 x 9
Steel Post
y‘n
o | cfffzzzzzzzzzzp L
¢ Posts
d Block
an OCks 4I/2-- _r
B /8"
y‘--
7%"
-
PLAN

Rail Element

NOTES
GENERAL:

Only one type of block, steelor wood, shallbe used throughout any project,
unless otherwise specifed.” Blocks for block-outs" shallbe used on all posts
except when otherwise noted on Plons.When blocks are not provided, the
post details willbe as shown herein, except the 3" bolt minimum length will be
reduced os required, the 1" minimum notch for the wood guordrail post (round) will
not be used, ond nails for block stability willnot be needed. For steel posts without
blocks, details of the posts shallconform to the "Steel Guordrail Post (Wood
Block)" details herein, with the additionol holes (to facilitate erection) being
optional.

The circulor washers shollbe made of steelond galvonizedin accordonce with the
in accordonce with the requirements of AASHTO M232.

WOOD POSTS:

Wood posts and blocks shallbe the some type (specie).

Wood posts shallbe pressure-treated after notching, in accordance with Section
710.5 of the specifications.

The 1" (minimum) notch dimension os shown for round wooden posts shallbe
located along the vertical centerline for the entire upper 14" of the post ond
shall opply regardless of whether the post is notched (as shown) or otherwise
cut or sowed to form a verticalflot plone and then, at some location below
the top 14",is ongulorly sliced out to the surfoce of the post.

Post length willbe 6': !/>" unless otherwise noted.

STEEL POSTS:

Blocks shaollbe centered on their posts ond the center of the block holes,
for bolts connecting rails to blocks, shallbe horizontolly offset 1-1/8" from
the center of the steelposts toword the post edge facing approaching
troffic for both steeland wood blocks, as shown for wood blocks on the
Plon view of the Block Stop Detail. Post length willbe 6': '/5" unless other-
wise noted.

WOOD BLOCKS:

The type (specie) of wood for blocks is to be one of the types (species)
permitted by specifications for wood posts. Wood blocks shallbe pressure-
-treated in conformance with the requirements for wood posts. However,
creosote oil is not permitted os o preservative in the pressure treatment
of wood blocks to be erected on steelposts. 8" x 6" wood blocks shall
be positioned so thot the 6" x 14" faces of the blocks ore the contact foces
for the railelements ond the posts in order to achieve the blockout
dimension shown. When wood block is used adjocent to @ wood post, the
block shallbe noiled to the post with a galvonized steel 10d common nail.
The naqilis to be driven into the center of the top or bottom of the block.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

GUARDRAIL POSTS
AND BLOCKS

STANDARD SHEET GR2




8" x 6", Wood Block

!

WOOD GUARDRAIL POST (RECTANGULAR)

(BEAMS AT DIFFERENT ELEVATIONS)

8" x 6", Wood Block

o

Zuu

~

WOOD GUARDRALL POST (ROUND)
(BEAMS AT DIFFERENT ELEVATIONS)

| Orive Noils ofter

8" x 6", Wood Blocks

\Circulor

| . Wosher

N e« s

STEEL GUARDRAIL POST (WOOQD BLOCK)

(BEAMS AT DIFFERENT ELEVATIONS)

VARIES
r

1174 Mox.
#—113/16" Dia Holes -

1/2 Posl Dio.

T Golvonized Steel 10d
Common Noils (Thru
VARIES ——Additionol Post Holes).

Post Bolts ore installed.

>3/16" Dio.Holes

374" x 3/4" x 3 1/4" NOTCH

e

o/_l_ O

[ 3

Additionol Holes (to focilitate erection)
Troffic Flow

7/8 —

<

. 7/8"

=L .
§ y
f %
7/8 /
8" x 6. Wood Block

— S~

WODD GUARDRAL POST (RECTANGULAR)
(BEAMS AT SAME ELEVATION)

787 J A
8" x 6", Wood Block

~

r7'8" |—— 8"£—|—— oMin — - M
T ; ‘ T f
— 1174
-
5/8" | Mox.
) 2 B L
14" E==Z=[mETE e e
L= 235" | .
(Min) | 13716 Dio.Hole
1" N.‘onlcha- H |
il 18

172 Post Dio.

Y

WOOD GUARDRAIL POST (ROUND)
(BEAMS AT SAME ELEVATION)

NOTES

The blocks shallbe bolted to the steelposts in the some
maonner when the beoms are ot the some elevation os they would
when the beoms are at different elevations.

The stondord bolt shollbe used for wood guardrail post when
possible.

The opplicable details ond notes of Stondaord Sheet GR2
shall opply to this sheet.

The 1" (minimum) notch dimension as shown for round Wooden
Posts shollbe located olong the verticalcenterline for the entire upper
14" of the post ond shall opply regordless of whether the Post is
notched (as shown) or otherwise cut or sowed to farm a vertical flot
plone ond then, ot some location below the top 14", is angulorly sliced
out to the surface of the post.

When o wood block is used adjocent to a wood post, the
block shallbe nailed to the post with a golvonized steel 10d common
nail. The nailis to be driven in the center of the top or bottom of the
block.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

DOUBLE-FACED
GUARDRAIL POSTS

STANDARD SHEET GR3




Cut Slope

\
\
N
\\\—

Shoulder Break Point rench Width- 18" Moxx_b__—‘_ NOTES
=

-
\ =

150'Min Grading For fill-to-cut guardrail terminals (trailing ends. two-lane highways.
Transition and all gpproach ends) where anchored ends are specified. the detaqils
(Relative to Grade) and requirements herein shall be applicable.

AN / Prior to placing guardrail. a final check of existing conditions wil

be made by the Engineer and any adjustment necessary to insure the

(Tangent Line Extended ) proper functioning of the guardrail for the purpose for which it is
intended will be made accordingly.

APPRDACH END TREATMENT (MULT[_LANE D[V[DED AND Z_LANE H]GHWAYS) Type A (Soft Shale or Soil) Cut Slope Terminal guardrail shall be that

guardrail which (1) is to extend o minimum of two 6'-3" spans into the
cut slope. from the first post beyond the toe of the cut slope. as
detailed herein. and (2) is to terminate a minimum of 1'-0" below the
ground elevation of the back slope. as detailed herein. except in areas
of heavy rock outcropping where the minimum depth may be six inches.

=
=)

1
1021
Max

15:1 Flare From Normal Fac

10:
Max

a B8

1 Normal Face of Guardrail
are

Begin
il

5
Guardra |

1
F

Posts. blocks and rail elements shall be the same types used in the

normal guardrail installation. unless otherwise noted. All posts shall

be of standard length except underground posts may be Wex8.5 or Wex9.0.
Neutral Axis 2'-6" in length, in areas of heavy rock outcropping. Guardrail blocks
shall not be used on any posts completely underground.

_F;55;11:1255::::{:Ei;;Z”—4
JR— 3" A trench no greater than 18" in width shall be excavated into the cut
slope to accommodate the Type A Terminal installation. The Contractor

2'-6" shal |l so arrange his work sequence to provide that each Type A Cut
Slope Terminal installation shall be excavated: posts driven: rail
elements and guardrail components assembled: the trench backfilled:

Normal Rail
Height

7 1/4'|' 1'-10 374"

! and disturbed slope shaped. seeded and mulched: all in one continuous
" >
4U4W4b4’ 8 2"l standard Termingl operation.

Base Metal Nomingl | Hole (Optional) Type B (Shale or Rock) Cut Slope Terminal installation shall consist
Thickness., 0.135%" N " of anchoring the guardrail ogainst the face of the cut slope utilizing

N ——3 172 guardrail end shoes and rock bolts. os detailed herein.

e [ ) L]

____?__ ___9;_
TYPE A (SOFT SHALE OR SOIL) CUT SLOPE TERMINAL ;Zi ///93 ™

— 3 172"
—
INSTALLATION £ J The cost of furnishing and installing Cut Slope Terminals shal

" " " " \é include excavating and backfillingthe trench. and reshaping. seedin
29/32" x 3 S|°I§/££//// 3/4"x 2 1/2. Post 374" Holes for and mulching of the cut slope for Type A Cut Slope Ternﬁ%ol% shal | °
Bolt Slot (Optional) Anchor (Rock ) include drilling holes into the cut slope.and furnishing and installing
Bolts and Washers rock bolts. end shoes. and hardware for Type B Cut Slope Terminal:
5/8" Bx5’ L Galvanized ond shall be paid for as “Cut Slope Terminal”s Type A or B per each.

Shale or Standard Rock GUARDRAIL END SHOE DETAIL Normal guardrail componentsi i.e.. posts.blocks. rail elements.
Rock Cu+t Bolts Conforming to hardware. etc.. including special length guardrail posts in heavy rock

ASTM F432 Specifications

w
3

Edge of Shoulder

The final decision as to the type of Cut Slope Terminal installation

(Type A or Type B) at each location will be based on the actual
materials encountered during construction.

12 174"

outcroppings: shall be paid for as guardrail per |inear foot.

Cut Slope Terminal installation can interfere with normal drainage
through a cut section. When this occurs. details for maintaining
positive drainage will be shown on the project plans.

Guardrai |

================.........-..IlllllllIIIllIIIIIIIIIIIIIIIE::l:i::j
\\
R

~Max Slope

\\\\4—S+eeper

than 2:1

Normal Rail

1021 Height

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

Edge of Shoulder

PREPARED 7-1-99
REVISION DATE

CUT SLOPE TERMINAL

TYPE B (SHALE OR ROCK) CUT SLOPE TERMINAL
INSTALLATION

STANDARD SHEET GR4




GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607-65

"FLARED END TERMINAL"

Transition back to existing shoulder break point

26'-0"
Slope 4:1|or flatter
Grade to match == Grade to match
existing slope - =Ll existing slope
41| Slope - - shoulder break| point E
- - Slope 4:1|or flatter
- - 10:1 | slope ? 10:1 slope
Terminal Post is included - (Max.) O\ ) (Max.) .
for payment with guardrail. - < = ~5;'7‘
5 \Lshoulder ) <
J break point o 10:1 |slope
- : (Max.)
X § ¥
\/|
X Face of Post
Tangent line projected from the face of the last two
PAR OLlC LAYOUT PL post blocks in the standord post section.
For details of Flored End Terminalsee pre approved shop draowings.
Allmaterials used shallmeet the applicable requirements of Section 607 of the
Standord Specifications Rood ond Bridges.
The post offset dimensions ore given to the center of the traffic face of
the blockouts: except ot the first post, where the dimension is to the center
Yellow reflective adhesive [sheeting of the traffic face of the post. Offset points are to be located by
P lock to be applied to nose. measurements at the baock of rail equal to the nominal post spacings shown on
ogspte(:ngt:nodo.dDebtgi(I:S%Ztet R Length Of Need Terminal Point prg-opproved shop fjr0wings. Posts are to be set approximaiely radial to the
As Shown In The Plans railing at each location.
— = = — = = = 7] When o wood block is used adjocent to o wood post, the block shallbe nailed
E : T to the post with a golvonized sieel 10d common nail. The nailis 1o be driven

into the center of the top or bottom of the block.

6-3" 6'-3"

— —LC Z Z 1|
— LT

I N

C—— 1T
I N
CTT s

250"

12'-8"

Deduct 25'-0" From The

Length Of Need For Guardrail
37'-6" Flared Terminal Per Pre-Approved Shop Drawing

ELEVATION

Il
|
|

i

|
| The cost of furnishing and insialling the Flored End Terminal, complete with all
miscellaneous hordware and ports os detailed on the pre-approved shop

drawings , is to be included in the unil price bid for “Flared End Terminal".

Yellow reflective sheeting shallcover the entire nose of those terminals
with o flat impact head. Those terminals with o rounded impact head shall
be covered with o 1'-0" X 3'-0" yellow reflective sheet.

Measured

at back

of rail.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATL

FLARED END TERMINAL
PARABOLIC LAYOUT

( SHEET 1 OF 2 )
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GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607-65

"FLARED END TERMINAL"

37'-6"

Transition back to existing shoulder break point

Crade to match

existing slope

Terminal Post is included
for payment with guardrail.

—_

\L shoulder

break paint

Slope 4:1|or flatter

Grade to match
g - existing slope
Ce—==="7 7 3 (min) $houlder [ =~~__ 153
411 Slope R break point E T -
e = Slope 4:1|or flotter
____—”—— 10:1 | slope ?
e (Max.) ) .
- 10:1 | slope o ‘slsj
- n (Max.) el TS
| |
B 10:1 |slope
o
! (Max.)
¥
Face of Post

Post and wood blockout
os per Stand. Detail Sheet GR2 —

STRAIGHT LAYOQUT PLAN

Length Of Need Terminal Point
As Shown In The Plans

Tangent line projected from th
post blocks in the stand

Yellow reflective adhesive
to be applied to nose.

e face of the last two
ord post section.

NOTES

For details of Flored End Terminol see pre opproved shop drowings.

Allmateriols used shollmeet the applicable requirements of Section 607 of the
Standord Specifications Road and Bridges.

The post offset dimensions are given to the center of the traffic face of
the blockouts: except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points are to be located by
measurements at the back of rail equal to the nominal post spacings shown on
pre-approved shop drawings. Posts are to be set opproximately radial to the
railing ot each location.

sheeting

When o wood block is used adjocent to a wood post, the block shallbe nailed
to the post with o galvanized steel10d common nqil. The nailis to be driven

into the center of the top or boitom of the block.

- — — —

6'-3" 6'-3"

—CZ=TT”—T7

CZ=—/——T™

I I |
O I |
CZ=—/—T

—
-

25O~

—t_

—— —

12'-6"

The cost of furnishing ond instolling the Flored End Terminal, compleie with all
miscelloneous hardwore and ports os detailed on the pre-approved shop
drawings , is to be included in the unit price bid for “Flored End Terminal”.

Yellow reflective sheeting shallcover the enlire nose of those terminals
with o flat impact head. Those terminals with o rounded impact head shall
be covered with o 1'-0" X 3'-0" yellow reflective sheet.

I

Measured
at back

Deduct 25'-0" From The

Length Of Need For Guardrail
37'-6" Flared Terminal Per Pre-Approved Shop Drawing

of rail.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

ELEVATION

STANDARD DETAIL

PREPARED 7-1-99
REWISION DATE

FLARED END TERMINAL
STRAIGHT LAYOUT

( SHEET 2 OF 2 )
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GUARDRA L

PAY LIMITS PAY LIMITS TEM 607-66
“TANGENT END TERMINAL"
slope 4:1 or flonerT
Standord
post
sections breck point

s |
i i i

ST T T T T T T T T o slee T T T T T Py
{Max) T Shwlder]

bredgk point

H B

Traonsition back to existing shoulder bredk point

Edge of Traveled Way

- slope 4:1 or floﬂerT

2021 slope T==a
(Max. relative to grade)

«

Edge of Traveled Way

Splice bolts

ond nuts

TANGENT END TERMINAL PLAN

Do not attach rail to
block at this location

Length Of Need Terminal Point

As Shown In The Plans

[ 1-8/;"

Yel low reflective
adhesive sheeting to
be opplied to nose.

R

Regular Line — o —
Posts 37-6° 126"

[— _-.—i-_-

A ——

Deduct 37°-6" From The Length Of Need For Guardrail

50'-0" Tangent Terminal Per Pre-Approved Shop Drawing

ELEVATION

. 25" or 50°

i Impact
Head
Normal Face ‘ M
of Rail ﬂoffsef
5']or less

Edge of Traveled Way

FLARE DETAL

NQOTES:

For details of Tangent End Terminal. see pre-appoved shop drawings.

All materials used shall meet the applicable requirements of Section 607 of the
Standord Specifications Roads ond Bridges.

The wood block shall be nailed to the post with o galvonized steel 10d common nail.
The nails are to be driven into the center of the top or bottom of the block.

The Tangent End Terminal installation shall maintgin @ 4° minimum offset

from the edge of the impact head 1o the edge of the traveled way. For

narrow existing shoulders that have an offset of 5' or less from the face of the
rail element to the edge of the traveled way. the rail ond terminal may be
flored from the normal face of rail. The flored offset distonce shall be 1' at
a taper rate of 25:1. for @ total flare length of 25': or o taper rate of 50:1.
for o total flare length of 50' (see Flore Detail).

Rail element paonel lengths shall be 25° only. Shorter lengths shall not be used.

The cost of furnishing and instal ling the Tongent End Terminal. complete with all
miscel laneous hardwore and ports as detailed on the pre-approved shop drawingse.
is to be included in the unit price bid for “Tangent End Terminal”.

Yellow reflective sheeting shallcover the entire nose of those terminals
with a flat impact head. Those terminals with o rounded impact head shall
be covered with o 10" X 3'-0" yellow reflective sheet.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TANGENT END TERMINAL
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Shoulder Break Point
N

12'-6"

(C

See Speciol Trailing End Terminal Details Below

I

4

Traffic

Pavement Edge —/

4

STANDARD TRAILING END TREATMENT

(MULTI-LANE DIVIDED HIGHWAY)

Trailing End (Terminal
Section Buffer End)

5/8"p Button

n .
I Soil Plate Nogmal Guararail mn
| Offset Block [l ]
%qﬁ'
Il ‘
[
o —IL~» = =
1
]
PLAN
6'-3"
5 172" x 7 172" Wood " "
Post Inserted In 16 12
Steel Tube \ 8 Bolts, 5/8"g, With Flat Plate / Head Bolts
on wogn gm o
Washers On Front Face V ———-—-| -—=
10 — T o | =
1 \777.¥—r—n—11 7/ { —
) —— o —
< Io — ,';iAnchor Plate—— —— ———
+1
NS
o Dem"..B..j/\ Cable Assembly
: =
- CEHE=37 .. Ground Line
a——1° 2
N\ P hia sse to TR LNZ\N
. |s/8" & Bolts _7bottom of post AU
? | Detail "C"
0 Soil Plate
Steel Tube | ELEVAT'ON

SPECIAL TRAILING END TERMINAL(STET)

(TUBULAR STEEL END FOUNDATION )

8 Bolts, 5/8"g, With Flat Plate

Washers On Front Face -3 5("?" |
> D |
16" 12"
5/8"s_Button
2’ 4" 4, 4 | on Plead” Bolts
A |2
| ——F iy
1°N <o —F 1~ Y E=
ao! ml o P A T T o]
5 1 o & o o n —)7 —
-“I O|—— / —
[ Anchor Plate
~
~
'_:T) /— Ground Line
: 4o TR O/
) = A <
o Lk NV H
DY = = 2
RN P R |
18" 3" Clear — I
24" Dio: (typ.)
ELEVATION

SPECIAL TRAILING END TERMINAL(STET)

(CONCRETE FOOTER END FOUNDATION )

T -

5 172"

5 1/2"x7 172"
Wood
End Posts

3/4"g Golvonized
Cable

3/4" ¢ Hole Thru
Tube and Post

\— Steel Tube

DETAIL "B"
5/8" SteelPlate
3/16"x1"x8" Plote /
Tack Welded To
5/8" Plate.
]
| i
! EY
— - D
U
/ 4"
11/16"g Hole 8"

BEARING PLATE

I—» A
End Plate

3/16" Weld
Hex Nut

V Hole For 5/8" Bolt

1" Dia. Stud

/16" Wel J‘
L 37167 Weld £ Swaged Connection
A For 3/4" Cable

FRONT VIEW
(Rail Removed)

/ 172" Plate

ANCHOR

11/72"

3

(N

13/8"
N—11/16"

Dia. Hole

2 3/4"

END PLATE
I

2" Pipe Sleeve
(2.375"0.D0.) H

Beoring Plate

5 172"x7 172"
Wood
End Posts ﬂ'F‘ __________ -i
U

Steel Tube

0:1875" Tube

¥%" @ hex head

S A | i ~L~ Thi
| U Y bolts, (75" long) . ickness
e ' (0000 w/nuts g 6 I
4" To circular woshers !
Center 3 | |
p?fe t_ I = Ground Line V '” )
= N DETAIL "C
L

174" Steel Plate

7/8" Dia. Holes

EJ—__'
fiul
—f:l;-_l_e-- —g‘li— 8"X6"X0.1875"—=
2'-0"
SOIL PLATE STEEL TUBE
Hex Nut For
5/8" Bolt

5/8" Bolt and Flat
Plate Washer On
Front Face Of Rail.

1172

3/16" Thick Steel

T

Side And Top And &
Bottom To End

Plate -
516" R~

For 5/8" Bolt
On Neutral Axis

Rail Element
VIEW A-A

(End Plate Removed, Rail Shown)

PLATE DETAIL

174" Plate

-

O

11/2"

|7/8'
1374

1

11/16" Dia.

3

FLAT PLATE WASHER

6'-6" (approx.)

1-15/716"
3/8" 4.‘

1" Dia. x 7" long
‘ Stud Threaded

Entire Length

15/8"

(e
I

5 116" ‘
___,)\e-z—_—_] | 000C0D0DODEOoDooD|
3/4" Cable To Be Swage Connected

Standard Swoge Fitting and Stud

CABLE ASSEMBLY

11/74"

NOTES

Steel tubes shallmeet the requirements of ASTM Specifica-

tion A500, Grade B, and shallbe galvanized ofter fabrication
in accordance with the requirements of AASHTO Specification
M111. Other terminal components; such as anchor plates, cable
assemblies, hardware, plates, pipe sleeves, etci shall conform
to the detailond requirements of section 607 of the
Specifications.

For each STET end ireatment installalion it shallbe the Cont-
ractor's option whether to utilize the Tubulor Steel End
Foundation design detoiled herein or Concrete Footer End
Foundation design detailed , unless one type is specified in
the plons. When the Concrete Footer End Foundation is used,
the embedded portion of the Endpost is to be double
wropped with Composition Poper or single wropped with

sheet metolor other moterial acceptable to the Engineer
before concrete placement to facilitate replacement of

domoged posts.

The cost of furnishing ond installing the Speciol Trailing

End Terminali including structural tubing, soil plotes, ond welded
beoring plotes for Tubulor Steel End Foundations: concrete
footers, welded wire fabric, olinecessory excavation, comp-
osition paoper ond sheetmetal for Concrete Footer End Foun-
dations: and all “terminal” hordware, cobles, studs, plates, ond
pipe sleeves shallbe included in the unit price bid for
"Special Trailing End Terminol”, per each. Normal guardrail

components: i.e., posts, blocks, rail elements, hardwore, etc:
along with the speciol size and/or special length wood guord-

railend post and the terminaol section buffer end, shallbe
poid for as guardrailper linear foot.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

SPECIAL TRAILING
END TERMINAL
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7 L Two 12 - 6" Sections
%" Dia. High - Strength w - beam, one set inside

Hex Through Bolts with 18' - 9" Transition Length i i i
o ng Verticol Concrete Shape the other (outside rail
Beoring Plates. P moy be 25'- 0" section)

(See Detail A) 4 spoces @ 1 - Gy‘ll‘ 4 spaces @ 3 - 1|/2-- —e- o
5 . . %" Dia. Post ond
/3 Dio. Post '/a" Beoring Plat
—B oI, 4" c = Block Bolt, 16" Long;
Long G H . . TN /
8 D L = with Circulor Washer £ 4= NOTES
— Iq,_ H H = 1 - 10%--
| = These gquordrail transitions ore oppropriate for connection to
_________________________ - - o =4 lope = 10 :1 a verticalconcrete shope ond should not be connected directly
- ] or Flatter to o concrete saftey shape. Concrete saftey shape bridge rails
A = GuordrailEnd Shoes or borriers shallbe tronsitioned to o verticol shope ot the guord-
8 rail connection in @ manner detoiled elsewhere in the Project
Two 12' - 6" Sections of W - Beom ¢ h _/ TN Plans.
~ _one set inside the other 1 Approoch slob SECTION A-A I ::
(outside railmay be 25'- 0" section) : i Although these details may appear to apply strictly to guardrail-
PLAN 'L One 12 - 6" w - lo-brudgg tron‘su‘tuons ond connec}:ons. they actually con apply to
"L quoardrail tronsitions and connections to concrete borriers, concr-
SEC?ISF; 8-8 Beam Section ete rigid walls or other structures as specified and detailed on
T the Project Plons.
(he Deteied Erzewhere) % Dio. Fost and Block
I W " . . .y . o
Bolt, 16" Long , with s Block toti ith These details ore not required for tronsitioning guardrailto o
Circulor Wosher A ecure 10°° G rlom. ro °N'°.|" L bridge when the guardrailis located on the trailing end of o
_—— Guordro:IEnd Shoes 78" Dia. Post d_Galvonized Nai divided highway bridge. Normal guor drail details shall appl
: - Bolt, 13" Long o o ] | Bottom Beom Wood ghway 9e. qu PPly-
- - ‘. om "
- :: : . :: — =45 Blocks (T - 2" x 6" Installation shallbe performed in such @ monner as to maintain
r- 10%" POST | THICKNESS the railelements (top w-beams) porallel to the roadway centerline
e — - = A 5 throughout the length of the 18'- 9" transition for both designs.
o] o b
-
- 1 T | | T 1 6 ) 4" Posts A,B,C,and D require an additionolhole to attach bottom
g:geguigr%rif:&%oindj 7,’/::: o N 1 11 1 1 blocks ond bottom beams. For wood post design the bottom
of Traffic 1 : : : : : : : : : : : : : : : : . c 3" beom wood blocks shallbe center drilled ond otiached with %"
l_ _________ -0 0l Ll . 'l 'l L 'l //M y Slope = 10 : 1or Flatter diometer post bolts. For steel post design the bottom beom
- - - - - - - p | 6 x 6 x 1"- 2" Wood Block D 2" wood blocks shallbe offset drilled to sit squarelly on the post
ELEVATION ' ! S ',.Bsiﬁg:ﬁ:‘fg;‘,?' ollowed e e flonge ond attoched with %" diometer bolts.
.o o . . able opplies to
Guordrail - Bridge Transition and Connection (Wood Post Design) ) L _!!M Stondard Wood Post DOtE t(ﬁ?\silion
esigns. - . .
s SECTION C-C '9 For both transitions, the sixth post from {he verticol concrete
%" Dio. High - Strength wall shallrequire on odditionalhole on the back foce of the post
Hex Through Bolts with Two 12' - 6" Sectjons to attoch the bottom w-beom with 34" diometer bolts.
'/a" Bearing Plates. . w - beam, one set inside .
(See Detoil A) 18" - 9" Tronsition Length the other (outside rail 2 4" ale_ 4" 2 The rubrail (bottom w-beam) may be shop bent for approximately
. B may be 25'- 0" section) I" the lost three feet to facilitate installation.
4 spaces @ 1 - 6%, 4 spaces @ 3'- 1" 2" !
A %" Dia. Post c L O AB,C,E,ond G posts and blocks shallnot be bolied to the top
Bolt, 4"_Long 'I . rail elements: however, posts and blocks shallbe bolted ond care-
A 8 E c H %" Dio. Post 32 fully erected to provide firm contoct of the blocks against the
—q-——ga-=—=n" T: Bolt, 2" Long, 12" * top rails at these posts.
% _{ _: JI : | w.ta CI;;CUIor 3y All Holes 1" Dia. Allbolt holes in allrail sections shallbe shop fabricated.
- —— J— asher /4" Thick | P . o . .
C = &% = [ 6 ick Steel Plate These details are for transitioning 6' 3" post spacing guardrail
| 2l to a vertical concrete shope. When transitioning 12' 6" post
A ') - spacing guardrail to a vertical concrete shope, the 25' of rail prior
) (?‘olﬁ?mzfed, a_er AAS"!TO) to this 18' 9" transition shollhove 6'3" post spacing.
Two 12' - 6" Sections of W - Beam —C p Slope = 10 : 1or Flatter » ofter Fobrication
one set inside the other l g There is no seporate pay item for this connection ond oll
(outside roilmoy be 25'- 0" section) p DETAL A components os detdiled herein shallbe included in the contract
"L L@ o price for guardrail.
PLAN g One 12° - 6" w
—— Beam Section
SECTION D-D
Concrete Tronsition wall
(As Detoiled Elsewhere) 54" Dio. Block Bolt, Neutral Axis |
2" Long, with Circular — ]
Guordrail 5:d Shoes / Washer ‘3.|\ = E-l_—
- =9 ) [ B ) ) ) 26" L3 3/8
] ] ]
: e 1 1 C 2
" | 1-10 3/4" [7_1/4"
bt bl e AN ! |
LI ) [ ) r ) - " " "
:I‘I ol 1" Holes 2 8 4l/a" 40" 3" WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
LI (IB drailat End N H ¥ H K Base Metal DIVISION OF HIGHWAYS
ap Guordrail ot En e N 1 11 1 1l 172" i STANDARD DETAIL
Shoe in _direction 74" 11 11 11 11 11 1 ] | 3172 —x Q ~ Nominal )
lof Troffic I i T i i 0 0 T QS ™~ [==) <P | Thickness, 0.135
l—'— --------- I S T R L L L Ll 1 S \4 _’e“:"?:__ LREDARED T2
- = - - - - - N g \\ S REVISION DATE GUARDRAIL
ELEVATION : \ = 3
V7 N_ BRIDGE TRANSITIONS
Guordrail - Bridge Tronsition ond Connection (Steel Post Design) 1" Holes 3/4"x 2 1/2" Post AND
Bolt Slot (Optional) 29/32" x 3" Slots
CONNECTIONS
GUARDRAIL END SH TA
S OE DE IL STANDARD SHEET GR9

R T——




W6 x 9.0 steel post
Two sections of W-beam P RUBRAIL
/\a”d block WOOD BLOCKS NOTES

one set inside the other
7ll X 4”

) Y10 38" 9 ] POST THICKNESS 1. This gugrdrailtransition is apfpropri:te for
1-10 38" connection to a concrete safety shape.
e=10:1 "
Slop 1 472 2. Bridge railends and bridge parapets must
|| 9" | or flatter be of adequate strength to accept full impact
W W/ 2 312 loading.
| | . . | | 3 o 3. Posts 1-6 require an additional hole to attach
| | 58" carriage | | lower blocks and/r rubrail.
| | bolt, nut and washer | 4 17
| 4. Rubrail wood blocks located on posts 1
| | | | through 4 are offset drilled and secured with
—_— - 58" carriage bolts to posts 2 and 4. :

rubrail and posts of posts 1,3 and 5.

SECTION A-A SECTION B-B

5. W-beam is not bolted to posts at posts 2
through 4 and posts 6 and 8.

6. Steel spacer tube, schedule 40 galvanized pipe,

78" H.S. hex bolts " (1D " h
: p - 5 spaces @ 1 -6 34" | 4 spaces @ 3'- 1127 Standard 67 (1. ')?( 9% and attached by a
with 14" bearing plate . 58" carriage bolt and rectangular plate
Guardrail
A . washer.
= Section

7. See sheet 3 of 3 for detail. Block
is attached by 38” X 3" bolt.

|
. / ‘
LI
i& Li 3 |
\N | 8. There is no separate pay item for this connection
— - ' ' ' and all components as detailed herein shall be

See Note 6 > A T included in the contract price for guardrail.
=B
Two sections of W-beam
: one set inside the other ' 1M6” x 1”
PLAN g Slotted Hole
Guardrail Lo
End Shoe 58" Dia. Block Bolt, -
6_ 9 34" | 2" Long, with Circular
‘ Washer /_ -
~ B 134" +
6C 1 = o1 / - o/ -
Q0 = — O] [e] OEIIO‘ 1) [re1] [te1] 181 7/8"
eC | - ° | L1 T
— 1 [ 1 [ 1 [ 1 [ 1 |
N ] I - ; : AN
— ! | | | | | :
/ T T T T T | | | 112" 36" (approximate
—1"-10 38" T | | | | | | | | | | | | | I : I : : : base metal thickness)
- [ [ I
| 1 | 1 | 1 | 1 | 1 1 [ [ ! |
| Post Post Post Post Post Post Post Post : : RECTANGULAR PLATE WASHER DETAIL
___________ 2 3 4 5 6 7 8 N
| | | | | | | | | | ! | : : : : | : WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Block is Attached By | |J |J |J |J |J 2 & N DIVISION OF HIGHWAYS
A 38" Bolt
PREPARED 7-1-99
(C6 X 8.2 Rub Rail And Splice Plate) ELEVATION REVISION DATE W-BEAM TRANSITION

TO SAFETY SHAPE
WOOD POST WITH RUBRAIL

SHEET 1 OF 3
STANDARD SHEET GR10




Two sections of W-beom

one set inside the other Secure block from rotation with

10d galvanized nail

r-10%"

Rubrail
- Wood Blocks 7" x 6"
-10%" NOT
0% POST | THICKNESS D ES
. 1/
(. - Slope = 10:1 1 64 1. This guordrail transition is appropriate for connection to a concrete
| | or flatter safety shape.
| | 2 45/3" y p
1 |
(. : : 3 3" 2. Bridge rail ends ond bridge parapets must be of adequate
| : Pl 6" x 8" x 1'- 2" Wood Block 8 strength to accept full impact loading.
1 6"x8"x7'-0" wood post “
I b//_ x8"x w o] 1 : 4 1% .
P 1 | 3. Rubrail wood bocks, chot?d on posts 1through 4 ore center
| | drilled ond secured with %" corriage bolts.
| | : : 6-- x 8-- x 6-_0--
|
: 1 1 L/_ Wood Post 4. Posts 1through 5 require on additionalhole to attach lower blocks
P— L

! and/or lower rubrail.

SECT ION A—A SECT l ON B_B 5. W-beam is not bolted to posts and blocks ot posts 2, 3, 4, 6,

ond 8. Blocks are bolted directly to posts.

6. Steelspacer tube, schedule 40 galvanized pipe, 6" (1.D.) x 9",
ottached by o %" corrioge bolt, and rectangulor plate washer.

7. See Sheet 3 of 3 for detail. Block is attoched by o ¥" x 3" bolt.

6V, \ " Stondord
%" Dia. High - Strength 5 spaces @ 1-6% | 4 spoces @ 3172 | Guor dr ail
Hex Through Bolts with Section 8. There is no seporate pay item for this connection and all comp-
/2" Bearing Plate. For detail, see Sheet 3 of 3 onents os detailed herein shallbe included in the contract price
aq g A
> for guordrail.
_>B
L
S nuu 7™ @ @ 6)+ Q
Il QI\ l KL \J _]
\<@_ j’ —d X —H | )
M/ T T | 1 ? Neutral Axis _‘_
— T e e e
See Note 6 — A F\ = E+T
L »35 2" 3 3/8"
Two sections of W-beam [
one set inside the other ! I r'-10 3/4 |7 174
1" Holes 2" 8" 4/ 4y 3
PL AN Base Metal
] 6-9%," . 3 2~ Nominal
Guordrail i 5" Dio. Block Bolt, % Dia. Post _E\ -+ == Thicknessl, 0.135"
End Shoe " . . Bolt, 14" Long N
See Note 6 2" Long, 'with Circulor S \ = _:__?_:__
Wosher ‘_\_‘ B g \\;
N — — — — — — — — - = -
oc e ol [l oy of e ol 1" Holes J3/4"x 2/2" PostN—
— ey o) B [°) —— i 29/32" x 3" Slots
/7 o [2 21 Lt ° 7 j Bolt Siot (Optional)
| | | I | | 1 1
C)O |3| oO (1] d e
el S | GUARDRAIL END SHOE DETAIL
, N
| |

/7 a4

40"

|

|

|

J |

See Note 7 :

AN | | [
I I I [
| : (C6x8.2 Rubrail And Splice Plate) :

V—————
v—————

Fm—————————
e

w/bearing plate ond

PREPARED 7-1-99
washers [ revicion bate ]

REVISION DATE

- W-BEAM TRANSITION
TO SAFETY SHAPE

ELEVATION WOOD POST WITH RUBRAIL

SHEET 2 OF 3
STANDARD SHEET GR10

Post Post Post Post Post P25t ost ost
3 - %" expansion onchor ' 1 |2 | 31 4 5 | | 17 18 WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
6" 1 5% ' | I I I DIVISION OF HIGHWAYS
———— boit ong or 7" grade -—- : : | : | : | STANDARD DETAIL
| | |
|
L

!
!
5 hex through bolts :
!
!
|

T —



Cut flonge, bend ond weld as shown

Typ. eoch flonge

Splice bolt slots ¥" x 1" (typ.)

ol |

/8"

Post bolt slots ¥~ x 25" (typ.)

T T
I S —— e — 7
31

Sln | s
3" | | |

BENT PLATE RUBRAIL DETAIL

Typ. each flange Ye"

Trim flonges,bend web os
shown aond weld

Cut flonge, bend
ond weld as shown

Typ. each flonge

See Note 1 r-9” I

Drill ¥2" dio. hole (typ.)

wl | /[
e — )

Fuly e 17T

Drill /2" dio. hole

CeXx8.2 RUBRAIL
DETAIL

Wood blockout -
(See Detail)

NOTES

1.  Rubroilend must be ottoched flush with sloped toe of sofety
shope. Instollotion con be greatly simplified by fabricating
or shop twisting the rubrai’end fo be consistent with the
the slope of sofety shope. Rubroilends twisted both
c!?ckt\gnse ond counterclockwise may be required in most
situations.

2. The rubroilend ottochment to the concrete sofety shope
requires three closely drilled holes. opproprite epoxy bolt
onchors should be used to reduce the risk of splitting
the concrete.

3. There is no separote pog item for this connection ond all
components as detailed herein shallbe included in the

contract price for guardrail.

o T I H = EI—'

RUBRAIL ATTACHMENT
TO SAFETY SHAPE

7 ‘ 5Y2"
o — L/
2'/a E»\—— oy l
— T, ]
3V, '/a"0 / e
Front Side
WOOD BLOCKOUT FOR RUBRAIL

DETAIL

2--

_'__ 2--|__ 4| 4n

2 T

—t O

32"

-]
AllHoles 1" Dia.

372" 14" Thick Steel Piote
LT 0O

2%

I (Galvanized, per AASHTO
M-111, ofter Fobrication)

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

BEARING PLATE
DETAIL

W-BEAM TRANSITION

TO SAFETY SHAPE
RUBRAIL DETAILS

SHEET 3 OF 3
STANDARD SHEET GR10




uyq Two 12'-6" Sections
6“X4" WF at 8.5 Lbs/Ft. 0f Thrie Beaom Post And Block As

Verticol Concrete One Set Inside Per Standard Detail

or
Shope . 6"X4" WF at 9.0 Lbs/Ft. oot s 3tondard D v Beom os Per
— (Steel Post & Block .
Shown, Standard Detail
. Wood Post & Block Sheet GR1
3% | 1 p Moy Also Be Used)
| " T 110 2 -1" \
‘ _____ 63/{6“
7% ===== | 17-10%" + 1"
! "
5 (1" Dio. Holes)—j —===c=1 %
. " | -
%" ——=== 86" | 77771 1 siope = 1081 '
| p—— Or Flagtter 6 Slope = 1021

Or Flgtter
Terminal Connector

Approach Slab/ J ' g _‘ L
SECTION A-A SECTION B-B SECTION C-C
This guardrail transition is appropriate for connection to o

END THRIE BEAM 18'-9" Transition Length 6’ -3" verticol concrete shope ond should not be connected directly
to o concrete sofety shope. Concrete sofety shape bridge
rails or barriers shallbe transitioned to a vertical shape at

54" Beoring Plat

NOTES

2 Spaces the guardrail connection in 0 manner detailed elsewhere in
g" H.S. hex through bolts @ 1'-63" | 5 Spaces @ 3'-1's" Stondord guardrail section the Project Plans.
with 34" bearing plate 1 =gl T . . . .
2 The two sections of 12'6" thrie beom require additionol holes

C in order to mount the beam to the post neorest to the
. C concrete wall.

A B

a a a a a a a a See sheet 2 of 2 for details not shown on this sheet.

—= ’_LB L e

Two sections of thrie beam

one set inside the other Pl_ AN
PAY LIMITS ITEM 607-06 GUARDRAIL PAY LIMIT

1'-1 03,‘" 7|,‘u

Thrie Beam
3" Corriage
Bolt And Nut (Typ.)

W-Thrie Beam
Tronsition
Section (6'-3") W-Beam

Concrete Transition
Wall As
Detailed Elsewhere

Thrie Beam Termingl
nec‘for

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

—
—
—
—
—
—

PREPARED 7-1-99 THR|E BEAM
S O GUARDRAIL BRIDGE
ELEVATION TRANSITION AND
CONNECTION

SHEET 10F 2

STANDARD SHEET GRM




Sheet Thickness

578"

" & W

Sy | |
(o] R |
" el
@© n
T o [
\ o | -
i ~ oS
: | @
X (o)
~ L
o 3 A |
.
& " \ 1" @ Holes (typ)

BEARING PLATE DETAIL

1-174"

o,

3/16"

1

Button Heod

Height Oval Shoulder 1-5/16" Dia. Round x
5/8" x 7/8" 5/16" Height
NUT SPLICE BOLT

NUT AND SPLICE BOLT DETAIL
(POST BOLT: Similar Except Length)

15 R
o e"
N S ‘
I %ugjk_L
f
) g» 20 C:¥%e™

SECTION THRU THRIE BEAM RAIL ELEMENT

Tolerance

73"
- 31/ - 31/ -
2 | a4 avelas) | o
~
~ [T]
[») [ |
an .m)
20" =
= —— ——— —— ¢ - 12|/‘..
-om =0 >r—
res) resy
AN b4 |
| |—<— 2" Min.

2" Min, —=|
Post Bolt Slot

Ya"x2Yp"

Splice Bolt Slot
%52 x1/g"

TRANSITION SECTION DETAIL
(W-— THRIE BEAM )

Neutral
Axis
- -
' \ #.&‘”
-o——o it
3" ! !
- 2'6" -
. I'-‘O}G" - 7'/4"
2 8"
- iA B al+g’|alg 3"
|
},}" (i ) ) <o
o~ -
3 " o I L |
N (==)
s =) =) -
I: ‘ o
.| Mo . < -2 -
b ')
g 1~ —0 PN ‘
- ) e
e B
AN 2 <O |

THRIE BEAM TERMINAL
CONNECTOR DETAIL

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

PREPARED 7-1-99

REVISION DATE

DIVISION OF HIGHWATYS
STANDARD DETAIL

THRIE BEAM
GUARDRAIL BRIDGE
TRANSITION AND

CONNECTION

SHEET 2 OF 2

STANDARD SHEET GRT1




F-SHAPE MEDIAN DMMENSIONS I“—T"‘ NOTES
Designot: Type V Medion R
"R "R . - -
. oy 8%" Wy . The medion ond footer con be poured monolithicolly. When the medion is poured on
e Class "B" Concrete existing concrete pavement, the medion shollbe secured with dowelbors drilled ond
"8 24" 24" 24" grouted in the existing concrete pavement, as shown.
wgn 24" 2%," 3% When the medion and footer are to be poured separately, o median construction
joint shollbe used.
g 32 36~ a9
. ' Where the medion is ploced over existing pavement contraction joints, medion
10" R I A . 10" R sections shallbe separated by open joints hoving the some width aos the povement
S e D e 5" "o joints for the fullmedion height. At all other median controction joints, o ¥
e L T n‘ st n‘ wide ond 2" deep groove sholibe sowed or formed across the top ond oclong
v W o |o “S;e-e.l" . M I: I‘Ji; é(;e'lv . the sides for the entire height (including footer depth) of the medion, or o fulldepth
»‘: Dowels 8 3 ng. : ' Optionol Medion owels, 8 long. ve butt joint sl"noll be forn:-gd at approximately 15° - 20‘"intervols along the Ienqlh N
Optional Median §go<i§q“ as shown R 7 Construction Joint spoced os s_ho‘wn . 7 of the medu?n. In addition these grooved or butt joints shall tronsversely align within
Conpstruction Joint t. g Caaee N o o plus or minus one-foot tolerance with the contraction joints in abutting concrete
al R |-|A > —t Optional Shoulder Construction Joint e "R :T. oy —1 pavement.
SR w2 S e i Ay ) 3 (Unless Detailed or Specified) e, e Exponsion joints shallbe ploced in the medion ot structures when so indicoted,
7 Fexble Equirent 2 Al AU e UM d AN Fiexible Povement Concrete | Afe ALl 335‘1} K ‘_"T":’s'?° i Jonts o obulting °l°"°;°"‘ "f;’"“f“"‘?“' exstng N
or Medion Shoulder., e "I_]d e 1 L . . or Medion Shoulder Poverment Ve I‘_]d e 30§ L a joints in underlying concrete pavement, ond ot other locations os shown on the
P/ A L - or Offset e, g e "'2-"3 .9 Plons or directed by the Engineer. At expansion joints, medion sections shallbe
%ﬁcﬁf&’% As i Av..‘“ RN N 56 A%% Lone .6 Av-‘A e .-A"u‘.7 * ¥ aport ond the opening filled for the entire depth of the medion with
= = < < — “ - pr—— ¥a" preformed joint filer which complies with the requirements of section 610
I o | | ng" I-W—I of the Stondord Specifications Roadwoys ond Bridges. The filler shallbe recessed
Medion Pay Limits Medion Pay Limits ' Y/a" in from the sides ond the top of the medion ond the completed joint shall

. . . . recieve no further treotment: e.g., sealing with o waterproof sealer is prohibited.
(Adjacent to Bituminous POVIﬂg) ( Adjocent to Concrete POVing) The medion shallbe odequately terminated ot each end of medion installations as

shown or specified elsewhere in the Plans.

Drainoge openings shollbe provided in the medions where indicated on the Plons or

directed by the Engineer.
F -SHAPE

Unless otherwise specified, bi-directional delineators meeting the requirements of
Section 661 of the Stondord Specifications Roads ond Bridges and mounted on
suitable supports, shollbe secured to, oand spaced along the length of the medion
os shown ond specified on Stondord Sheet TE 11-5 of the Stondord Details Book,
Volume IIl. The cost of concrete, steel dowel bors, preformed joint filler, delinectors
ond delineator mountings shallbe included in the cost of the medion.

Type of surfoce adjocent to the medion, whether normol width or widened pavement,

xx offset lone, medion shoulder, etc., shollbe specified in the Plons ond shallnot be
% xx G c . Grooved included in the cost of the medion but shollbe poid for separately.
rpoved ontraction Yo' —| |~ Contraction : : i
Joint Joint The contractor shall have the option to install either the N-J Shope or the F-Shape

1" Dia. JE— medion unless otherwise specified in the Plons.

& & 4 . "
Open Contraction 1" Dia. Steel Dowel Borg 2 - " . ]
Jont /ﬁsgeg DowelBors Yo Exponsion Joint For additional dimensions, notes and detoils see sheet 2 ond 3.

' o o o U‘.U 0/ \0 v C o u 0/ \) w o r

O

IIBII ||B||
o
‘ i T n n ‘
a-0" |_4-0"| 4-0"| 40" 4-0" | 40" | 40" | 40" 2-0" 237 | 4-0" | a-0" | 40" | -0
2o} Lol '® 20" ! ~Je.
2-0") @section Length = 20'-0" (Mox.) 20" Section Length = 20'-0" (Max.) | 20-0" 20'-6" 2'-3 Section Length = 20'-6" (Mox.) 743"
I ' ™ (Mox.) (Max.) !
SECTION A-A (39-4" Joinl Spocing) SECTION A-A (60°-8~ Joinl Spocing)
** Grooved Contraction
Joint
zxx . .
Open Contraction 1" Dia. " H H WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Joint SteelDowel Bars ¥a" Exponsion Joint _‘ DIVISION OF HIGHWAYS
! 0 0 o U 0 o | ® center-to-center of Controction Joints, STANDARD DETAIL
g except where Expansion Joints are Specified.
(-] o PREPARED 7-1-99
l n n 1 %x . REVISION DATE
T-6" - - formed full-depth butt joint. TYPE V MEDIAN
w0 | 40 | a0 |} | 4| a0 | w0 | awor [}1)| avor | avor| ewor | T TR rxx
re i} open (separated) joint over existing F-SHAPE
®section Length = 15:-0 (Mox.) | © Section Length = 15-0" (Mox.) | ©Section Length = 150" (Mox.) | 15'-0" (Mox.) ridged povement contraction joint.
Medion joint width equal to pavement (Sheet 1 of 4)
. s . joint width,
SECTION A-A (15 Joint Spocing) STANDARD SHEET GR12




10" R

Optionol Median Construction Joint

(refer to sheet 1 for additional noles)x

"R

"pn
2"
b, ) r
. wen
13
4 | -
a a a
| Closs "B"
a Concrete
o < °
ﬂ “D"
<a a
° 7 32"
a
s <
1" Dio. Steel

Dowels 8" long,
poced as shown

s

' S " qu
aq m 4 e
< —
—, " R—( 3
IS | - I 1 1
¢ ! [ a3 sl i 4
Flexibie Poverment ¥4 . Flexible Pgvement
/ or Medion Shoulder,” A .4 L: . L :_: 4” A 2 or Median Shouiger
TSR ST X - 0| —_ T [ e
:é.jﬁ.é‘:-‘-.:gf.l.. 6" S " s | 6" Bose Cours
SO TES 2 PP LRSS
| IIBII |

Medion Pay Limits

(Adjocent to Bituminous Paving)

N-J SHAPEL MEDIAN DMENSIONS
] Designotion| Type V Medion
A 6" 6 6"
"B 24" 24" 24"
"c* -0- ar 10"
0" 32" 36" a2

10" R

"R

wpn
2ll
R 49N> f
L3 R . T --c--
a q s
| Closs "B"
Concrete
<a 4
< a
£ IIDII
10“ R 94 o .
e 7 52!!
M A
1" Dia. Steel
Optionol Medion Construction Joint . - Dowels 8" long,
(refer to sheet 1for additional notes) spoced as shown -
‘ .‘ 4, %
Optionol Shoulder Construction Joint . m "R T R
(As Detailed or Specified) — : :c = 3
Concrete 4 N, T v
<a
Pavement A 4., ll_:a §§§ Optionol
or Offset - -t Construction
Lone | « &8E ° Joint
a4 ° a e <
| 8 [~ (Typicoh

"~

-

Pavement
or Lone
Thickness

Medion Pay Limits

Roised Medion

Medion Pay Limits

(Adjocent to Concrete Paving)

NOTES

Height of the medion, dimension “D", shallbe included in the Plans.

Additional height of median, dimension “C" shallbe vertical.

The contractor shall have the oplion to install either the N-J Shope or
the F-Shape medion unless otherwise specified in the Plons.

For additional dimensions, notes and details, see Sheet 1ond 3.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

PREPARED 7-1-99
REVISION DATE

DIVISION OF HIGHWAYS
STANDARD DETAIL

TYPE V MEDIAN

N-J SHAPE

(Sheet 2 of 4)

STANDARD SHEET GR12




<= Traffic Flow
53" 2'- 11 38"

| 5z S

Traffic Flow wp

PLAN

T

{see sheet1and 2)

¥ N 3|~)’ _————-— $ -|—- @Guardrail
L PAVEMENT
L o e NN
5- 1" Dia. Non-rusting Sleeves
for Guardrail Pipe Include payment
in Iltem 601-02
ELEVATION
DOUBLE FACE TRANSITION
_ I Y I I:[ upn
I J (see sheet1and 2)
53" 2'-11 38"
I T 1
PLAN
2'-3 12"
7 78"
1 = ~
tg . § _ - ] S - —@Guardrail
L PAVEMENT

\

5- 1" Dia. Non-rusting Sleeves
for Guardrail Pipe Include payment
in Item 601-02

ELEVATION
SINGLE FACE TRANSITION

NN\

X 2.1 38" . 5-3
‘ <= Traffic Flow /‘ 70:1 Taper
(see sheet1and 2) ) ) [ i L - N v
upm . 3 . . - —
A J_ N I hJ I > |‘| |‘| I > d IN s b IS a S
& o .o a a <
5 > 5, T 9 3 < LN C 9
&~ Ca IS Ca N .
UL LILU - 3 B> N
> . >
] K G O p D T N
T ' 1 =
(see sheet1and 2) o |
Traffic Flow = 70:1 Taper —/ \
2'-3 12"
7 78"
- 1
Iy R B — > . — [y g 0y
a2 %7 7 v a v 9
Guardrail@ — - 13 — - — —a 1 S: a D PN R . §
™~ 4?7 ®) > ~eoe i > & s > °. > N 3
< .8 S G . N N
K > 4 a AN - ©
of o \ ™ S N Y 0
© . a . a ©a a » IS
. .V . v - v v
PAVEMENT > S | . > . > > |

ANSAN\N

5- 1" Dia. Non-rusting Sleeves

for Guardrail Pipe Include payment

in Item 601-02

ELEVATION
DOUBLE MEDIAN TRANSITION

NOTES

The contractor shall have the option to install either the N-J Shape
or the F-Shope medion unless otherwise specified on the Plons.

For additionol dimensions, notes ond detoils see Sheet 1ond 2.

For odditionol notes and detoails of the guordrail bolt pottern, see
Stondord Detail Sheet GR10.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

SINGLE FACE

(ISOMETRIC VIEW)

MEDIAN

REVISION DATE

PREPARED 7-1-99

TYPE V MEDIAN

GUARDRAIL ATTACHMENT
F-SHAPE OR N-J SHAPE

(Sheet 3 of 4)
STANDARD SHEET GR12



Closs "B" Concrete

Closs "B" Concrete

42" 42"
. * Optionol Construction Joint (Mondotory
x . . . . when installed on existing concrete pove-
Optionol Construction Jaint: not opplicable when ment) not opplicable when structure is .
medion borrier is monolithically poured for its N monolithically poured for its entire depth. S .
entire depth. When Construction Joint is used, “ 1 Diometer SteelDowels When Construction Joint is used, dowel 4" Diometer Steel Dowels
dowelbors ore to be instolled os shown. 10" Long, Spaced As Shown bars ore to be instolled os shown. 10" Long,Spoced As Shown
° ; ’ a
] e E_I e < Optional Construction Joint e < .
4 hd S (As Detoiled or Specified)
Il AN L] 4 LI 1 T Y
A 114 9 4 4, 11, , T . / Concrete L 11, .
s sPILC L LR Povament L Y Setens
fo 6" - - XD or Offset — « " ) Construction
W ‘ Tl |‘6_’ Bose Coursen X Lone JOT. Joint
=55 ‘ S R B o o o o 4
272" 6"-8" |
(Typica) |
Medion Poy Limits Medion Pay Limits
TYPE VIl MEDIAN TYPE VIl MEDIAN
SINGLE SLOPE CONCRETE BARRIER SINGLE SLOPE CONCRETE BARRIER
(Adjocent to Bituminous Paving) (Adjocent to Concrete Paving)
3/8" x x Grooved Controclion 3/8" ,?;;?3}’:3.;0,,
Joint Joint
#2“
*** Open Contraction Joint 1" Diometer 374" Exponsion Joint 1" Diometer
Steel Dowel Bors SteelDowel Bors ; AN
o] o o] U‘.U f >/ \\0 v o] > u o/ \: w o] f
--Bn Bll
) > ‘ -] -] > ‘
i n n
2-0"2-0"| 4'-0" | 4'-0 | 4'-0" | 4'-0" [2'-0"|2-0 4-0" | 4-0" | 4-0" [ 4-0" [2'-07 2:-0"{2:-3" 2:-32:-3 4'-0" | 4'-0" | 4°-0" | 4'-0" |2-3"P-3"
® Section Length = 20'-0" (Mox.) ® Section Length = 20'-0" (Mox.) 20'-0" 20'-6" ® Section Length = 20'-6" (Mox.)
(Mox.) (Mox.)
. . . . .
SECTION A-A (40 Joint Spacing ) SECTION A-A (617-6" Joint Spacing )
3/8" x x Grooved Controction
Joint
I
**+ Open Contraction Joint 1" Diometer 3/4" Expansion Joint ® Center to Center of Contraction Joints, except
Steel Dowel Bors where Exponsion Joints ore Specified.
o o W | U o o | Tor o formed full-depth butt joint.
nge Also, 174" open (separated) joint
3 ° over existing pavement controction
n L n 1 joint.
r-6r-6"| 40 | a-0" | a-ov |V°6"V-6" 4.0~ | 4'-O" 40 -6"1-6" 40w | 4-0" 4-Q~ [I-6" -6 -6 xx or @ formed full-depth butt joint.
xxx open (‘seporoted) joint Over.exist-
®Section Length = 15'-0" (Mox.) | ®Section Length = 15'-0" (Mox.) ® Section Length = 15'-0" (Mox.) 15'-0" (Mox.) ing rigid povement controction
joini, with medion joint width

T —

SECTION A-A (15’ Joint Spacing )

equal to povement joint width.

NOTES

Caost-in-place concrete barrier medians shallbe constructed in sections as
shown herein ond shallbe constructed in accordonce with the applicable provisions
of Section 610 of the Specifications.

At borrier medion contraction joints over existing pavement contraction
joints, medion sections shollbe separated by open joints, having the some width
as the pavement joints, for the fullexposed depth of the medion. At all other
barrier medion controction joints, o groove,%" wide and 2" deep, shallbe sowed
or formed across the top and along the sides for the entire depth of the medion
or o fulldepth butt joint shallbe formed, at approximately 15'-20'. intervals along
the length of the medion. In oddition, these grooved or butt joints shall transversely
align, within o plus or minus one-foot toleronce, with the contraction joints in
abutting concrete pavement.

Expansion joints shallbe ploced in the borrier medion at structures when
so indicaoted, opposite expansion joints in abutting concrete pavement, over existing
expansion joints in underlying concrete pavement, and at other locations as shown
on the Plans or directed by the Engineer. At expansion joints, barrier median sections
shollbe 3/4" oport ond the opening filled, for the entire depth of the medion, with
¥a" preformed joint filler which complies with the requirements of section
610 of the Specifications. The filler shallbe recessed '/u" in from the sides
ond the top of the medion and the completed joint shallreceive no further

treatment; e.g., sealing with o waterproof sealer is prohibited.

The finished surfoce of the barrier median shallbe smooth, dense, unpitted
ond free from air bubble pockets, depressions, and honeycomb. If deemed necessory
by the Engineer, the above mentioned finished surfoce willbe obtcined by the use of
water ond o wood block or Carborundum brick.

. At eoch end of borrier median instollotions, the medion shallbe odequately
terminated as shown or specified elsewhere in the Project Plans.

Droinaoge openings shallbe provided in the barrier medions where indicated
on the Plans or directed by the Engineer.

Unless otherwise specified, bi-directional delineotors, meeting the
requirements of 661 of the Specifications and mounted on suitable supports, shall
be secured to, ond spoced along the length of, the barrier medion os shown ond
specified on Stondord Sheet TE 11-5 of the Standord Details Book, Volume II.

The cost of medion concrete, steel dowelbors, preformed joint filler,
delineators ond delineator mountings shollbe included in the cost of the median.

Type of surface odjocent to the borrier medion, whether normal width
or widened pavement, offset lane, medion shoulder, eic., shallbe specified in the
Plons and shallnot be included in the cost of barrier median but shollbe paoid
for separately.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE VII MEDIAN
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32"

1.5" R. DRAINGE SLOTS

__I |._ 2 174" Approx.

| |

42"

144" MAX.

6 n

14

| 10"R _’:::::>————See Detail A’

10"
\\ 10"
== i__ |

sod | 9n | 6] 9n
24"

LEFT END

12 6o

—

0.75" Eye Bolt
1.5" Eye

—

w-|5"le"

24"

RIGHT END

15"

Coil Loop (Optional)
0. 75" Threaded Bolt

1.5" eye

DETAIL A’

TYPICAL CONNECTION

2" 0.D. Washer

.3(711

| —_—

He x Nur—u

PIN DETAIL

6" x 6" x 14"
Wood Block

5/8 " Bolt
L=15 172 "

3 13716 "—

Circular
Washers

3 13716 " 0.187" x 4" x 12"

Steel Plate

GUARDRAIL TIE TO TEMPORARY
CONCRETE BARRIER

NOTES

The moterials used in monufacturing temporary
concrete barrier are to provide minimum strength
of 3000 p.s.i.

The cost of all moterials detailed herein are to
be included in the unit bid price for temporary
concrete barrier.

The finished surface of the barrier shall be
smooth. dense. unpitted and free from air bubble
pockets. depressions and honeycombs.

The moterials utilized for detail 'A’'shall provide
a minimum safe working load of 45001bs.

An approved equal pin ond eye detail. as approved
by the engineer. maoy be substituted for this
detagil. Shop drawings will be required.

All corners to have 1" radius unliess otherwise
specified.

For additional guardrail details see the GR
series of Standard Detaqils.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREDARED 7-1-99

REVISON DATE TEMPORARY CONCRETE
BARRIER

STANDARD SHEET GR13




F\

x xUngolvonized Thickness

X
"C" Blocks shown, but 8"x6" or 6"x6" Wood

Holes for . C"
Post Bolts C" Post t Blocks may be used.
i% 174" TO 3/8"R
3/4" 10 1" 3 X X q7m Alternative Holes for Rail Bolts
Alternative Hole - "C" Block - ' [~ Hol f T
for Rail Bolt G H X X Pgs?SBo?trs
< 017" — |- T
Rail 1 L - A | A T
Element H e -5\ E, QE) :_&_'
- o
Troffi ) "% 3 .
ro Ic n "
Troffic 3/4"T0 1 00:15 2 A_J el 5
=l x
4 npn
PLAN VIEW-SINGLE-FACED.TYPE 1 | 4 c" Pos
J wpn
(CLASS 1 OR I1)GUARDRAIL 4 o x "C" Blocks o
("C" Post and Block) " QIETA IL OF STEEL PL AN V le—DOUBLE—F ACED'
Trotfic C_ POST AND BLOCK TYPE 5 GUARDRAIL
Splice Section or Rail and ("C" Post ond Blocks)
Offset Section |—— |——w——|
178" = | r#
;} T T |
| I |
>/8"x11/2" L : 13167000, | :i
Hex Bolts : : e Bolt Hole I : L TABLE OF DIMENSIONS AND TOLERANCES
13/16" A | i FOR STEEL “C" POSTS AND BLOCKS
|11/8 I I DIMENS IONS TOLERANCES { INCHES 1
I Sa 172 W——1 [~ 1 ! INCHES ) PLUS MINUS
‘ : : : : w 4.340 0.125 0.063
: : : : D 5.875 0.125 0.063
6" "C" Block | Circular Washer 1 1 : :
1 1
1 1 I |
6" "C" Post LA : :
STEEL “C” GUARDRAIL POST o
(Steel "C" Block) STEEL "C~ POST FOR TYPE 1.,
+a When BB)itsL Wo?: “B_I?clg"s_ are use%"Also, CLASS 111 GUARDRAIL
inimum  Bolt Leng willincrease 2". Troffic (No Blocks) Troffic
Splice Section or Rail and Traoffic W
Offset Section | \ |<—f6" —0— WY | —|
T T —W T T
; 1 1 ! ‘ '
o . ]
" " 1y 13/16"Dia. ! !
5% 'Bolt Block Stop | | 11/8" P2 L LN I
;_ ==== Hole ! ! 1'/ ! Bolt Hole !
s ==35 Mo ol 118" I :
L=7 a ! F 1 178" ! !
(min.) 13/16"Dio. _Ai I 13716" Dia. VS ! !
7/8% Hole : : Bolt Holes : : "Block Stop" A :
T 1 1 i~ I - | 1
Circular Washer : : g Hole I I
8"x6" or 6"x6" Wood Block Lo PpPRR 1 L
with "Block Stop" L v L
6ll IICII Post I I
v 1 1 v
STEEL “C” GUARDRAIL POST SECTIONS A-A
(Wood Block) SECTIONS A-A STEEL "C” GUARDRAIL POST

STEEL

“C" GUARDRAIL

(Wood Block)

POST

(Steel

“C" Block)

NOTES

Details and Notes of Standard Sheets in the GR Series
shallbe applicable to this Standard Sheet, except as otherwise
modified herein.

Steel "C" post and blocks may be used in place of
Steel wideflonge post and blocks for all quardrail installations.
Mixing of steelpost and/or steelblock types is not permitted
within o porticulor run of Guaordrail. Only one type of steelpost
and block shallbe used throughout any project.

Steel "C" posts and blocks shallconform to the
requirements of ASTM A570 with mechanical properties equal to

AASHTO M-183. The weight of galvanizing for posts and blocks
shallbe two ounces per square foot: galvanizing shall conform
to the requirements of AASHTO M-111.

For "C" posts used in double-faced guardrail

installations, the " closed" side of the post may be located
facing either direction of traffic;i however, the direction

selected shallbe used for the entire run of the guardrail.
Regardless of the positioning of the posts, the closed side of
"C" blocks, used in double-faced guardrailinstallations, shall
face approaching traffic, as shown in the "Plan-View-Double-

Faced, Type 5 Guardrail ("C" Post And Blocks)" Detail herein.

Double-faced guardrail details shown herein
are for deep beam rqils at the same elevation. When the rails
on opposite sides of the post are at different elevations, the
bolting of the blocks to the post shallbe done in a similar
manner but vertically located on the post as required.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

STEEL GUARDRAIL
POST AND BLOCK
("C” TYPE)

STANDARD SHEET GR14




15'-0"

15'-0"

//———-Long|+ud|nc| Joint or Pavemeni Edge (Edge Shown)—\\\\

Gu_l:

LT LN

Lane Width as

—_
(8]
3

Contraction Joint

N

Tie Bars or
Assembl ies.

Joint
30"

c. to C.

(Max)

Dowel
As per
Detail

Bars
Standard
Sheet PVT4

HI%HH

Pavement Surface
~ [_. FDR TYPE A JOINT

— 1 Specified on Plans

30"

i
o

TYPICAL JOINT LAYOUT FOR CONCRETE PAVEMENT

SEE SEALANT DETAILS

- Dol B\ U‘9_".| '
No= -
) Ql 18"
. L s Ve, . . '

N

CONTRACTION OR CONSTRUCTION JOINT

Sawed or Formed

TYPE A

Longitudinal Joint
Min. Depth= T/3 Pavement Surface
See Sealant Details \ \
_ . 5/8" Dia. Tie_Bar —y. 15 |
N N 30" I
'_ I. e I"
LONGITUDINAL JOINT
(Full-Width Construction)
TYPE D
5, " + |, " "

w 8 = 7 __1-1/4" WIDE PREFORMED
3" g ELASTOMERIC
Below Surface ___1 JOINT SEAL

) . . . \,\- i.‘-a'_' .- 3’|6” i' I’IS”
\\§EE BEVEL
\ SAWED-JOINT DETAIL
FACE
546" MAX. INTIAL /3
SAW CUT OR
FORMED STRIPJ~
PREFORMED SEAL

—

Pavement Surface
1/2”—, \

Coated :

- Py

Dowel Bar
N\

*_ Expan
[~ "Cap

D

.
. ‘ .
. 2 e .
. ° . .

. . C—— K
\| 8 5/8"‘AE(‘ 8 5/8"
| N

Pavement

3/4" Expansion Jo
EXPANSION JOINT

TYPE B

Sawed or Forme
Min.

Depth =

Joint Width S5g° + L/ ¢"
See Bevel

Top Surface of

Pavement Detail

"

I.4" chamfer on Corners

Drill and Notch
Seal Recommended
By Manufacturer

Prior to Bending

"

124" Max

Bend Preformed Elastomeric
Joint Seal Down as shown.
When Abutting Material Other
Than Concrete.When Abutting
Concrete Shoulders., Concrete
Curbs or Concrete Curb and
gutter. The Joint Seal is to

Extend to The Full Width of
The Concrete Before Being
Turned Down.

Concrete Pavement

Edge of Pavement

Compressed 1'/4" Wide
Preformed Seal in Place

PAVEMENT EDGE TREATMENT FOR TRANSVERSE CONTRACTION
OR CONSTRUCTION JOINT (TYPE A ) WHEN USING PREFORMED SEALS

NOTES

For additional details and requirements
concerning dowel bars ond dowel baskets for Type

A & B Joints. see Standord Sheet PVT4.

Pavement Surface
172"

1 : R Type D Longitudinal Joint may be used as
‘U &\ an alternate to Type E Longitudinal Joint for lane-at-

o-time construction . When so used. the construction
: joint between lanes shall be keyed as shown for Type

N il E Joint. Type F joint is not intended. in lane-at-a-time

int Filler

d Longitudinal
1 I’B"

See Sealant Details

vement
Surface -

Keyed Constructi
Joint

n

g +r16"

BELOW SURFACE)

1 3’8"

BEVEL DETAIL

LONGITUDINAL JOINT
(Lone-At-A-Time Construction)
TYPE E

LOW-MODULUS SIL [CONE
SEALANT MATERITAL

5,

.1, u‘. N . .
N4 PR

1,5" DIAMETER
~ROPE OR ROD
BACK-UP

?fi%% N

SAWED
MOINT FACE

| '8”

]

V2

%‘I’ER 1AL
~__ /3

JorHook Bolt Assembly

Joint

3/4” Expansion Joint Filler construction. as on alternagte to Type D or E Longitudingl
EXPANSION JOINT Joints between main-1ine pavement slabs. For additional
(Without Dowel Bors) details and requirements concerning Types D aond E
Joints and the keyway for Type F Joint. see Standard
TYPE C Sheet PVT3. Longitudinal Tie Bolt Assembly.

The shape shown for preformed elastomeric
seals used in Type A Joints is aon example only. All seals
must conform to the requirements of 708.2 of the
Specifications. in addition to the 1-1/4" (normal) width
requirement. to be acceptable.

Pavement Surface

L.
Keyed Constru

Joint

INITIAL SAw CUT OR

FORMED STRIP
LOW-MODULUS SILICONE SEALANT

SEALANT DETAILS FOR CONTRACTION OR CONSTRUCTION JOINT (TYPE A JOINT)

KEYED JOINT
TYPE F

4" +1216" WIDE

—

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

35" +1/1¢" BELOW SURFACE)

5, e e e

8

PREPARED 7-1-39
REVISION DATE

LOW-MODULUS SIL ICONE
SEALANT MATERTAL

34" DIAMETER ROPE OR
ROD BACK-UP MATERIAL

SEALANT DETAILS FOR LONGITUDINAL JOINT
TYPE D,EF

JOINT LAYOUT
AND TYPES

STANDARD SHEET PVT1




EDGE OF MAINLINE PAVEMENT +
e |
| =
o
TRANSVERSE = TRANSVERSE
« /CONTRACTION JOINT
* * ~ a8
A A =]
o
I
(2]
_L. 1
“ _ -l
MIN.
6 3 I |

CONCRETE SLAB 15°'-0" (MAX)
RUMBLE STRIPS FOR PORTLAND CEMENT CONCRETE SHOULDERS

™ x 3" or Yo" x 2 2/3" Corrugations

A

ALTERNATE SECTION A-A

RUMBLE STRIPS FOR PAVED SHOULDERS
(FORMED OR ROLLED IN)

0.5"

!

—

EDGE OF MAINLINE PAVEMENT

6"

2

I

6" MIN.

> -

SHOULDER WIDTH

*

RUMBLE STRIPS FOR HOT LAID BITUMINOUS CONCRETE SHOULDERS

f

—— = ViV

S\

D e

ALTERNATE SECTION A-A
RUMBLE STRIPS FOR PAVED SHOULDERS

(FORMED

142"

W

S

ALTERNATE SECTION A-A
OPTIONAL OR SPECIFIED SAWED RUMBLE STRIP

a" + Yig" WIDE SAWED OR FORMED
LONGITUDINAL JOINT 1Yg" DEEP

DRILL HOLE FOR
EXPANSION ANCHOR

A

—— 544" DIA.HOOK BOLT

. ©
. T

MIN. -

I

2

EXPANSION ANCHOR  —

NEW CONCRETE

EXISTING CONCRETE

MODIFIED TYPE E JOINT

Construction And Pay Limit For PCCP

OR ROLLED IN)

pecple T
. M P — :

. |Base C

Stondord Coated
Dowel Bars

Base Course

2 374"

TYPE H

Existing or Proposed
Base Coursels)

JOINT

NOTES

Rumble strip placement will be continuous on hot mix asphalt shoulders

ond intermittent on portlaond cement concrete shoulders. except as noted
below. Spacing on portland cement shoulders will be 30’ centers except

for ramps where spacing will be 15’ centers.

Rumble strips shall not be placed at the following areas for non-freeway
projects only: on shoulders of narrow climbing lones that are 5’ or less
in width. right of traffic flow: in the shoulder traonsition orea. right
of traffic flow. between a full paved shoulder width of 10’ and narrow
bridge width of 4'.

Rumble strip width is to be 2'.

Rumble strips may be formed or sawed unless otherwise indicated. The top
of the rumble strips will be no higher than the top surfaoce of the
pavement. Any fgulty or incorrectly installed rumble strips will be
corrected by the contractor at his expense. Payment for rumble strip
placement is to be incidental to the applicable paved shoulder bid item.

Other alternate rumble strip details may be approved by the Engineer.

The longitudinal joint as shown on the plan view of the Rumble Strip
Detail is to be Type E on new construction. unless otherwise indicated.

It is to be sawed ond sealed as per Stondord Sheet PVT1. The transverse
contraction joint. as shown in the Rumble Strip detail. is to line up with
the transverse joint in the traveled way pavement. This joint is to be
sawed and sealed as per the Transverse Contraction Joint detail on
Standard Sheet PVT1. Dowel basket assemblies will not be required for
the shoulder transverse contraction joint unless otherwise specified.

The Modified Type E Joint as detailed is not to be used in lieu of the
Longitudingl Joint as detailed on Standard Sheet PVT1. ]t is to be used
when tying new concrete pavement to existing pavement (pavement placed
prior to the project in which new pavement is placed) unless otherwise
specified. The expansion onchor and the 54’ hook bolt are to meet the
requirements of Section 709.7 of the Specifications. The joint is to be
sealed as per the longitudinal joint sealont details on Stondord Sheet
PVT1.

Expansion Anchor / Hook Bolt assemblies are to be placed on 30" centers
unless otherwise specified. All costs involved in the Modified Type E
joint is to be included in the unit price bid for the new concrete.

The Type H Joint is to be used for connecting portlaond cement concrete
pavement to hot mix asphalt pavement. The standard coated dowel
bars are to meet the agpplicable requirements of Standard Sheet PVT4.

All tie bars and J or Hook Bolt assemblies shall be epoxy coated in
accordance with section 709.1 of the Standord Specifications.

18ll IBII 36!!
9 Tock Hot MIX Asphalt Existing o
L Coot //_Weonng Course Proposed
- v P . WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
oL, =725 < Hot Mix Asph. DIVISION OF HIGHWAYS
L T Hot Mix Asphalt __L Pavement. STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

SHOULDER RUMBLE STRIPS,
TYPE H JOINT,
MODIFIED E JOINT

STANDARD DETAIL SHEET PVT2




TYPICAL HOOK BOLT DETAILS TYPICAL J BOLT DETAILS

. . - . - - . . - . - - - . - - N T
— . . . X —— & — =% . ) . .
""""""""""""""" N\ ] = N "_"_"_"-l NS B . , . =
- 2 4 - 2 v I3 2 4 - 2 4 - - - - — - L4 4 L4 - ] -
S I .ot R e e e e e
4 7/8" min. " 4 7/8" min.
v . - . - . - . 2 i - -l . i - i L4 . 14 N
6" min, | . §° min. o e e e
| . o e . o e . o e . o e . TRAPEZO'DAL KEY - = = = |
(J Bolt Shown)
PAVEMENT SECTION PAVEMENT SECTION
172" RodiustTypical) ' 8+ 5/8" - : : ' <[
i i ) _ —_— -—
i e B — e\ — 1 — NOTES
9/167¢] J ! — |-
—15/16" + 1/16" R RN
b isnemane] 1 172" 1 172" |1 1727 1 17271 17271 .m"gua'_L_ N Ll Tie bolts shall meet the requirements of Section 709.7
| | | | | | . of the Specifications.
12" + 174" Tie bolts shall be placed on 30“ centers(max. )
Tie bolts shall be placed 15” from each end of form.

ALTERNATE HOOK BOLT ALTERNATE ‘HALF'ROUND) KEY Metal channel shall run the full length of forms.

5/8" diometer tie bars: 30" long. placed longitudinally on 30" centerg
(AlternOte HOOk BOIt ShOWﬂ) (max. )« ONd centered across the joint or pavement edge: may be used in place
of the bolt assemblies.
The longitudinal tie bolt assembly for slip-form paving shall
consist of one sleeve nut. one 8” long hook bolt or J bolt. and 12” long
alternate hook bolt. As an initial step in installing this assembly. the 12"
long alternate hook bolt. with sleeve nut attached. shall be positioned in

its proper location in the pavement by appropriate slip-form paving
equipment.

J Bolt Channel

Dimensions Also
Apply To This Detail.

Bolt to be used . R R . s .
for forming only. Typical tie bolt assemblies are shown herein. Minor variagtions in

details and dimensional tolerances are permitted: however. minimum values
specified herein shall be complied with.

All tie bars and J or Hook Bolt Assembl ies shall be epoxy coated
in accordance with section 709.1 of the Standaord Specifications.

Channel to be used for
Forming Key only.

Bolt to be used
for Forming only.

Chonne!l to be used for

Forming Key only. Side Form

4 7/8"min.

[ Side Form
6"min.
I
45° Countersink
1/16" Deep 1.3/16"
5/16" | 174"
See Alternate Hook Bolt " " Outside Diameter 9/16"8 |
for Slip-Form Paving —__ [9/16°¢ [s/8 L ] l_ . T WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
e T N T PAA- - - - - - - - - - .- - by RN E: NN - DIVISION OF HIGHWAYS
' R _ "__‘l R o B @ ’ 3" &\\\\‘ I STANDARD DETAIL
/87 ! —T s5s8"] ._,7’3'| ¢ = | = .
min,) min. g 1/2"R ~ , 1/72"°R
N of 1 3/8" ® -
~ 3 s O min. 3l - PREPARED 1:1o90 LONGITUDINAL
6" min. 8" min. _—| |min. 4 7/8"“min. 6 7/8"min. min. TIE BOLT
! Sleeve Nut moy vory in I | ! 6“min. 8 min. ASSEMBLY
Length from 1 7/8" to 2" ond in |
Outside Diometer from 27/32"
to 1 1716,
STANDARD SHEET PVT3




5’| 6” )]

Resistance or .
Resistance or 5, p Arc Weld Side Frame
Arc Weld 7\ 16 Side Frame Dowel Cap
o ikl A SN N W Y N
N N N AN \
546" @ N o Center = o Resisitance or
» 8 entel 19" 3, Arc Weld
Side Frame A Frame \ 18" A
18" X
1 | = , i
— — — | — — - — _ - —— — — — — e L L L e M ]
8 i_ Side|[Frame NDTES
* S E Y | < = | = 1
L] v v L) 'J M L) L) L) L} L U L] L) L \ .
—_—— | —— 1 — " ‘I 127 | 127 12" | 12" ‘l{'\ 127 12" L Alldowel bars shallhove o Deportment opproved coating and shall
21" + 12" 12" 12" 12" 12" 12" 20 + 27" + ; | t 215" + meet the requirements of Section 709.15 of the Specifications.
9'-0" for 10’ lane i 9'-0" for 10’ lane Dowel Cap Dowelbor uncoated diometer to be /g of the pavement thickness with
10'=0" for 11° lane 11'-0" for 12’ lane minimum diometer of 1'/," . Dowelbars to be 18" long ond spoced
11’-0" for 12’ lane on 1 cic.
PLAN OF DOWEL UNIT FOR EXPANSION JOINT . .
PLAN OF DOWEL UNIT FOR CONTRACTION JOINT (JOINT FILLER NGT SHOWN) The units ore to be shop ossembled as to dowels, side fromes,

and center fromes, and shipped nested.

o | "
== = 2 72t 2|,2 +
12 / t... S SRR | K j I—_ j I__ The units ore to be fabricated to fit the crown of the base
LS r '\C[;&’re‘g/’ _} ,Jr } l $ _>_' 5. @ $ t[ course.
ente g
ide Frame owels Erome' } i Ts2 Wire used in the exponsion ond contraction joint load transfer

" u " " units shallhave o minimum ultimate tensile strength of 50,000 P.S.I..
SECTION B-B 6" | 24 ! | 24" | 6 i
SECTION A-A The expansion joint lood transfer unit detailed herein shall be used at
specially designated locations only.
Top of Slab Transverse Contraction Joint (see detaijl
P ™\ (see detail sheet PVT1) Top of Slab N _I I__ sheet PVT1) [t)>owe_lF (éapc-ro Anchor pins ore to be !/2" round bars ond 16" minimum length to hold
Metal gnc? of a gr?fg Fit the unit rigidly in place. A minimum of 8 pins per unit shallbe used.
o n t;i (to be added in field)
2 18" it (I 18" 1 The units as detailed are shown as examples only. Initial
= = 2 2 A e
Q | A % approval of load traonsfer units shall be by submission of
Resistance _I/ / —+ Coated Dowel Bar \ | “Dowel Keeper Clip” N | shop drawings. Approval will be valid until the standard
or Arc Weld l— . Coat, Dowel Bar T . . . . . .
(see separate detail) ! J— j drawing is revised or the supplier changes his design. All
56" @ T 54" @ 5" 0 - notes as shown above are to apply.
Side Frame Side Frame Anchor Pin Center [Frame —3.4' Expansion 2
/2 | Filler (to be
Anchor Pin Base Course T in field)
N l Base Course\
| 19" . 19" |
SECTION THROUGH CONTRACTION JOINT SECTION THROUGH EXPANSION JOINT

6 Gage Spring Clip

Dowel Bar o -
1.2" Dia.
546" @ Resistance Weld zpm \\
16" min.
| 6'73," + ::\'ASide Frame Base Course WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
¢ /_ DIVISION OF HIGHWAYS

I 1
STANDARD DETAIL

DOWEL KEEPER CLIP

(4 TO EACH CONTRACTION JOINT ASSEMBLY) SIDE FRAME DETAIL |/ B PREPARED 7—1-35 LOAD TRANSFER UNIT
REVISION DATE

ANCHOR PIN

STANDARD SHEET PVT4

e ——



O TYPE J JOINT;

© TYPE J JOINT: End of Brid
; ge Approach f
EB;;)%%eSIO%pprooch | * Bridge Tronsition Approach Slab Expansion Joint | *Bridge Tronsition | i;grgoch Slab
Joint ! Povement 285' Mox | Povement 285’ Mox.
—C

A /// A Bridge ;/// Bridge
' A i A

t < ; _ < S L 7 _1_ %
/ N A __
’
7 Greater than 15°
] Bridge Approach Bndge Approach

Slab, with 2"

\— Sigb, with 2"

(F:'ortlontd Bituminous Overlay Bituminous Overlay
Concrete B Concrete Bf'dge Tronsition Concrete Bridge Transition
Pavement Pavement, with 2" Bituminous ovement, with 2" Bituminous
Overlay CPortland PCement Overlay
oncrete Pavement
PLAN Y PLAN

(Bridge Skew 15° or less)

71 2" Hot-Laid Bituminous Concrete Bridge Tronsition Pavement sha

Skld Resistant Overlay Lover
unseaoled contraction joints, os
Hot-Laid Bituminous Concrete
BB Course (Base 2, Wearing, or Skid
Resistant Course)

Pay Limits For Bridge

Cement Concrete Pavement having transverse, ‘

at @ maximum spacing of 15', unless otherwise C N )
designated on the Plans or specified.

(Bridge Skew Greater Than 15°)

2" Bituminous Ys" Recess
Overlay p, %"_| }—Hot Poured Seolant

llbe Portlond /8 , '.‘ .0

¢ <)L =% Wide (Unsealed) T
F R .'.4

- “ae J\

DowelBar 2/ .~ . ¢ -:
\

detailed herein,

Bridge Transition Pavement

BRIDGE TRANSITION PAVEMENT
CONTRACTION JOINTS

Approach Expansion Joint
(Excluding Bitunrininous Overlay)

* Concrete Bridge Tronsition Pavement 285' Moximum Bridge Approach

Portlond Cement 15" [ 18" | 15"

(TotalLength as Shown or Specified on the Plans) Slab
TYPE J JOINT: Bituminous Tack Coat or

Concrete Paovement

Bond Breaking

Materiol \

Bridge Approach Curing Seal (As Needed)

Expansion Joint 2" Bituminous Overlay (Hot-Laid
Bituminous Concrete Skid Resistant Course)

Bridge
< - .. . 3 T . 7777777777777 77777777 77777 77 7777277 7777 72227
'5 B rs 12 C.C. . - 2 . e
N b e -
T % 2 T T \ +“oguertyy
= — = - — T ]
LA g..ﬁﬂ Pt 1‘% | °§| | Base Course
*5 Bors,12"c.c.,4'long A <\ 5 Bor 6c.c. - N —&—
Base Course *5 Bors,12"c.c.,4'long . 24" Tronsition to
| 48" Subsiob =5 Bor;, 12"c.c., L?nglh Thickness of Concrete
|p°y Limits For Bridge Approoch Expansion Joint | to be Pavement Width _Slob
(includes ol "4 ond =5 Bors Shown obove) less 6 Approach Slab x
. X *4 Bors, 6" c.c., Length to be Construction Joint
Outside edges ond bottom of subslab Subslob Width less 6" (Doweled, Butt Joint)

to be cost against compacted subgrode

ond/or base material without forms.

te2 | | Normal Pavement Width | |-— te2"
| Pavement Slab |
TITTIITTTIIITITTIIITIIITI I TITITIIT T ITITT AT T T I AT T T I AT T 11111 Shoulder
: 2 Material
3— |~ subslob 77 Subsiab porollel to povement — |— 3

slope laterally and longitudinally

t" is equal to pavement thickness

SECTION B-B

x
To accommodate seporate pours for

SECTION A-A Bridge Approach Slab ond Bridge
Traonsition Pavement
Edge of Edge of
Pavement Pavement

Normal Pavement Width |

Aggregate A . . .
Sggl“dger Material 2" Bituminous OVerIOy (Skid Resistant Mix)

2

3" Bituminous
Paved Shoulder 553

Concrete Bridge Tronsition Pavement

Bose Course

BRIDGE TRANSITION PAVEMENT
AND SHOULDER DETAILS (For
Untreoted Aggregate Shoulders)

BRIDGE TRANSITION PAVEMENT
AND SHOULDER DETAILS (For
Bituminous Poved Shoulders)

SECTION C-C

NOTES

Materiol ond Construction for hot-loid bituminous concrete course
(bridge opproach expansion joint filler) shallbe in accordonce with 401 or
402 of the Specifications, os opplicable. Materials ond construction for the
2" hot-laid bituminous concrete skid resistant overlay shallbe in accordance
with 402 of the Specifications.

Concrete in subslob shollbe Closs B or povement concrete, meeting
the requirements of 601 or 501, respectively, of the Specifications.

Bond-breaking material between concrete subslob ond povement
moy be bituminous materiol meeting the requirements of 705 or 706 of
the Specifications, polyethylene sheeting, asphalt roofing paper, or other
acceptable material, which willnot be detrimentolto the concrete.

Reinforcing steel shollbe new billet steel of the size and length
shown ond shollconform to the requirements of 709.1 of the Specifications.

The cost of the completed four-foot wide jointi including the bitu-
-minous expansion joint filler, the 1'-3" wide strip of concrete pavement,
the 1'-3" wide strip of concrete bridge transition pavement, the concrete
subsloab and additional excavation therefor, allreinforcing steel, ond the
bond breaking materiol between pavement ond subslab: shallbe included
in the unit price bid for the bridge approaoch expansion joint.

Concrete bridge transition pavement shollmeet the requirements for
concrete pavement in 501 of the Specifications, except final finish (fine tex-
turing) requirements ore waived, pavement contraction and longitudinal joints
need not be sealed, ond bituminous (tack coat) curing seal conforming to 408
of the Specifications, shallbe used between the transition pavement and the
bituminous overlay in lieu of any other concrete pavement curing materiol
except as permitted hereinafter. If deemed necessary by the Engineer, on odd-
itional tack coat may be required just prior to placement of the bituminous
overlay. Other pavement curing materials and methods: e.g., wet curing methods,
resin-base curing compound having self-removal properties (disoppears follow-
ing curing), etc.; which would be compatible with the pavement and overlay
ond which would not interfere with the bond between the two surfaces, may
be used in place of the bituminous curing seali however, a bituminous tack
coat would then be necessary just prior to plocement of the bituminous over-
lay. Tronsition pavement, along with the bituminous curing sealond/or tack
coot as needed, shallbe poid for as portlond cement concrete pavement,
except for the 1'-3" wide strip included in the cost of the bridge approach
expansion joint.

The 2" overlay shallbe measured ond paoid for as Hot Mix
Asphalt Skid Resistont Pavement.

The 2" overloy shallbe sowed ot the same location of the
contraction joints in the concrete pavement. The joint shall then be filled with
hot-poured elastic type joint seoler meeting the requirements of AASHTO M173.
The cost of sawing ond sealing the overlay joint willnot be paid for seporately,
but shallbe included in the cost of the overlay.

Requirements for bridge opproach slobs shollbe os detailed ond
specified elsewhere in the Controct ond willbe poid for as "Portiand
Cement Concrete Approach Slab™.

Details ond requirements for bridge approach exponsion joints used
in conjunction with concrete medions, concrete shoulders and concrete curbs
and gutters are located on Stondard Sheet PVTS (Sheet 2 of 2).

To provide adequate drainage aond prevent entropment of water in the
base course at the concrete subslab, adequate cross drainage installation:

e.g., filter fabric underdrains: shallbe provided on the upgrade end of the
subslab as shown elsewhere on the Plons or directed by the Engineer.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

BRIDGE APPROACH
EXPANSION JOINT; BRIDGE
TRANSITION PAVEMENT WITH
SKID RESISTANT OVERLAY,
TYPE J JOINT
(sheet 1 of 2)
STANDARD SHEET PVTS

PREPARED 7-1-99
REVISION DATE




h - Normalcurb or median height

as specified on the Plons
2" Bituminous
Overlay

Concrete Curb
ond Gutter

2" Bituminous
Overlay

.....

Bridge
Concrete Tronsition P0vement. with 2" Bituminous Overlay Structure
B B D D
Concrete
—Curb and
Gutter
A A C C
L I R =2
Z &
OTYPE J JOINT
Bridge Approach)) Concrete Povement!
Expansion Joint

Concrete Pavement h

\L Butuminous
Curbing
S~ Optional
77 Construction
Q)

Joint

SECTION A-A ZConcrele Subslab

JOINT THRU MEDIAN

Concrete Curbing

SECTION C-C

JOINT THRU CONCRETE
CURB AND GUTTER

Concrete Shoulder
2" Bituminous Overlay

Concrete Shoulder
2" Bituminous Overlay

LR | .
. Tt e .
- [N

Concrete Transition Pavement
SECTION H-H
F H H

1

= Concrete Transition Pavement

SECTION F-F

Concrete
Curbing

E
31
-

@ 1YPE J JONT:

Bridge Approach
Expansion Joint

Concrete Concrete Shoulder

Pavement

Concrete Pavement

PLAN

\Lh Bituminous Curbing
@ Optional
Y4 /7\/ Construction Joint

PLAN

777 222222222 2222222222Z2\
<R O <

\Concrete Subslab
SECTION E-E

JOINT THRU CONCRETE SHOULDER
(With Concrete Curbing)

SECTION G-G

JOINT THRU CONCRETE SHOULDER
(Without Concrete Curbing)

MEDIAN BARRIER EXPANSION JOINT DETAILS

Bridge Structure

4" Opening

Direction of Troffic

7

Concrete Medion Borrier7

Straight-Line Toper

—

(i,

traight-Line Flare (1/2" in 15%)

© _ TYPE J JONT: | .
Bridge Approach Expansion Joint

(172" in 15"

]
172" (ot end of medion)_x[ == = =

Topered-Flared Medion¢ ——— _ .

J -1 Y

15' Stroight-Line Flore

(172" in 15 / &’///////

Direction of Traffic

——20" Stroight-Line Taper
(172" in 15

Corfcrete Medion Barrier

Normol Medion €

’
}/////////////////

.

2" Bituminous Overlay

PLAN

¥ Stondard Height + 2" to accommodate
Bituminous Overlay

34n%

CONCRETE -
MEDIAN -

2" Bituminous
Overlay

cL BARRIER

T e .
Concrete Transition Slab
SECTION K-K

Bridge Structure

4" Opening __I I__

NOTES

The oppropriote detoils ond notes of Stondord Sheet
PVTS (Sheet 1 of 2) shallapply to this Stondord Sheet.

The cost of the extension of the bridge approach expansion
joints through concrete shoulders, concrete medions, curbs, and curbs
ond gutters shallbe included in the cost of the joints per each.

The cost of forming the 15' topers-flores in the medion
barrier shallbe included in the unit price bid for the medion
barrier.

Concrete poved shoulders, adjocent to bridge transition
povement ond receiving the 2" bituminous overlay, shallbe built in
accordance with normal concrete shoulder construction, except,
as with the bridge transition pavement, the final finish requirements
are waived, the concrete paved shoulder joints need not be sealed,
the bituminous curing seal and/or tack coat requirements - ond
alternate curing material requirements - are applicable as needed,
ond the 1'-3" wide strip of shoulder at the joint shallbe included
in the cost of the bridge approach expansion joint. Also, where
the concrete shoulders are overlaid, the rumble strip (jiggle bar)
requirements ore waived.

{7771 2" Hot-Loid Bituminous Concrete
Skid Resistont Overloy

[RCA Hot-Loid Bituminous Concreie
Course (Base 2, Weoring, or Skid
Resistont Course)

‘32-

Ends of Concrete _— |

Medion Barrier

LLLLL Z 24

>

€[ 2 Bituminous Overl '
m

; ituminous Overloy ;|

a

|

O TYPE J JOINT:
Bridge Approgch

Expdnsion Joint

Portland Cement
Concrete Pavement

SECTION J-J

Concrete
Tronsition Pavement

K
<
2]

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
STANDARD DETAIL
BRIDGE APPROACH

PREPARED 7-1-99

K e EXPANSION JOINT; BRIDGE

TRANSITION PAVEMENT WITH
SKID RESISTANT OVERLAY,
TYPE J JOINT
(sheet 2 of 2)
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+ or thickness of povement, when obutling concrete povement.
*+» Does not opply, when abutling concrete povement. inslead o longitudinol

joint with lie bors or tie bolt assemblies shollbe constructed ot this location.

‘*_.7;51::-—_.__] ;%“
| -— " —| 2'-0 _— -
i
k/z" R: L %"
81 L2 r
*sEd o b
- 8" a5 po;rJ\etedowitei\
Biluminous
Materiol
COMBINATION CONCRETE CURB AND GUTTER
TYPE |
—-7%"_— 2'-0"
4II
6II
_L //I PU
T V2"R f
. 8" **Edge to be
pointed with
AL Bituminous
Materiol
COMBINATION CONCRETE CURB AND GUTTER
TYPE 1l
—7%"— 2'-0"
4II ‘\‘\\\\\\‘ 2|
€ 2"
1/ n ..
/2R - Edge lo be
= 8" pointed with
Biluminous
Materiol
COMBINATION CONCRETE CURB AND GUTTER
TYPE I
—7%"——|——— 2"-0"
| i "
YAl "
2/2 "R T
1/ .
g 2R~ Edge lo be
* inted with
i_ L Bituminous
Materiol

COMBINATION CONCRETE CURB AND GUTTER
TYPE IV

Thickness of
| Povement |

—_— 73/8"_.
i
Y2"R L %"
g
V2R

8" Min.

INTEGRAL CONCRETE CURBING
TYPE |

_‘__7n;6|| ___*

@

8" Min.

Thickness of
Paovement

INTEGRAL CONCRETE CURBING
TYPE 1l

—-— 7%"—

5

2

V2'"R— T

8" Min.

Thickness of
| Pavement |

INTEGRAL CONCRETE CURBING
TYPE W

<—73/8"—>| A

Sy

1
15'R- !

Thickness of
Pavement

INTEGRAL CONCRETE CURBING
TYPE IV

8" Min.

—‘—-7;6244—
| — (5-;____» | ]ééiu

14"

PLAIN CONCRETE CURBING
TYPE |

7%"

T

6"

14"

PLAIN CONCRETE CURBING
TYPE I

-

4||

14"

PLAIN CONCRETE CURBING
TYPE W

- 7%

2'/2i

14"

PLAIN CONCRETE CURBING
TYPE IV

Roughened
Surface

Type of Curb os
colled for on Plons Type of Curb os colled
Edge to be finished so thol o for on Plons
grove 1/4" wide ond 1" in depth
shollbe formed ond poured wilh
joint secling materiol.

Construction Joinl ( permitted
on Type 1 only)

‘( ! |_: Concrete surface shollbe left
in a roughened slate in this area T
in order that proper bond may
be obtoined belween lhe curb
ond the pavement surface.

See Stondord Sheet PVTJ3 for detail
of tie bor ond chonnel to be used
for forming longitudinal joint.

1/2 " SteelDowel Bors spoced
4' oport, minimum length 8" with
minimum cover of 2"

DETAILS SHOWING PLACING OF CONCRETE CURB BY SEPARATE METHODS

Rote of
Superelevation

Rote of
Superelevation

SKETCH SHOWING METHOD

OF PLACING CURB ON HIGH

SIDE OF SUPERELEVATED
SECTION

SKETCH SHOWING METHOD

OF PLACING CURB ON LOW

SIDE OF SUPERELEVATED
SECTION

NOTES

For allConcrete Curbing, the face of the curbing
shallbe offset a minimum of two feet from the edge of troffic
lone, unless otherwise shown on the Plons.

Construction of Concrete Curbing shallbe by the
"Seporate Method" when sawed joints are constructed in the
pavement.

Allcurb joints shollbe made by acceptable forming methods.

For Combination Concrete Curbs And Gutters, the slope
of the 2'-0" wide concrete gutter shallconform to the pavement
slope or os otherwise specified on the Plons. For Integrol ond Plain
Concrete Curbing, the slope of the concrete or bituminous surface
abutting the raised portion of the curb shallbe as specified on
the plons.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

CONCRETE CURBING
AND
SIDEWALK

(sheet 1 of 2)

STANDARD SHEET PVT6




|-—-»Encl Elevation
7757 R Surfoce-\

N
<_| 2

| Curb as
cal led for
on the Plans

Curb Hehghf as

shown on fhe Plans

——

|-—-»End Elevation

ELEVATION

END ELEVATION

STANDARD CURB TAPER
CLASS |

l-—-Curb as
called for on the Plans

End Elevation

Curb as
called for
[on the Plans

Curb Height as

N
=
|
_T
& L
=
N
<_| N

shown on jthe Plans

-i\' 1/2” R i SUI’:FCICe'\\

8"'Min
N,
o
L N
8"Min

|-—Ermd Elevation

END ELEVATION ELEVATION

STANDARD CURB TAPER
CLASS I

|-——Curb as
called for on the Plans

As cal led

for
NOTES

on plans

The Standard Curb Taper. Class |. shall be used
at the ends of all Plain Concrete Curbing. unless
otherwise called for on the Plans.

The Standord Curb Toper. Class 1l. shall be used
o ot the ends of all Combination Curb and Gutter. ond
6 -0" g 6'-0" all Integral Concrete Curbing. unless otherwise
T called for on the Plans
A 2 Back of Curb——\\ A
t4,2 ) S 544} The detqils as shown for Sidewalk and Curb Treat-
Z_/\,~\,//\rﬂvA__«,«\/a\,»\,Avﬁvﬂ> )\/\,\vf\v/~\4~v~_4~v~\f\\v,—yf\_ﬁ ment ot Driveways are to be utilized unless otherwise
L——>C: <_FJ called for on the Plans.
B Section A-A details a 6’ transition length in
PLAN the height of the curb where driveways and Type [V
curbing are encountered.

Section B-B details additional depth of sidewalk
at driveways and section C-C details standard depth
sidewalk. Payment for the extra depth of the sidewalk
in section B-B will be 1.5 times the standard depth

price.

SECTION A-A

Variable |
2% 7 3’8” — l

Variable ,
2% 12:1 Max. | 1 1

SECTION C-C

SECTION B-B

SIDEWALK AND CURB
TREATMENT AT DRIVEWAYS

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

CONCRETE CURBING
AND
SIDEWALK
(sheet 2 of 2)

STANDARD SHEET PVT6
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Type I11 RAMP

Type | Type 11
Sidewalk Sidewalk
Sidewa Ik — |
) Sidewalk
Type 111
Type 11

Edge of Pavement or Gutter —= Sidewalk
Slope 2%
-—

Curb

Pavement type
& thickness as
shown on plans

"

I," Expansion Joint Filler

TYPICAL RAMP LAYOUT AT
INTERSECTIONS

12:1 Slope (Max.) Surface of ramp

Flare Slope

"

or
n plans

ol

R I R Y
R

W//II/IIIIIIII"._ —

Typical Ramp Section
(TYPE . I1. IIls IV AND V)

as called

NOTES

Ramp ond flare slopes shallnot be steeper than 12:1unless
otherwise shown or specified.

Romp concrete shallmeet the requirements of Section 609 of the
specifications. A coorse broom finish, transverse to ramp slopes

ond flore slopes, or equal non-skid finish shallbe provided.

Normal gutter flow line ond profile shallbe maintained through

the romp oreo, unless otherwise shown or specified.

/4" preformed exponsion joint filler, meeting the requirements of
Section 609 of the Specifications, shallbe placed at all

locations where curb contocts the ramp, the gutter line between

the sidewalk romp ond concrete povement for Type VI Romps, ond in
addition, when the romp is poured separately from the side walk, the
expansion material shallbe placed at alllocations where the normal
sidewalk ond the romp obut. Droinoge structures shallnot be ploced
in line with ramps.

Location of the ramp shallnormally toke precedence over
location of the droinage structure, except where existing
structures ore being utilized in the new construction.

Payment for the construction of sidewalk ramps shall be included
in the cost of the sidewalk per square yord.

The type of romp to be used shallbe os specified on the plons.
The following con be considered guidelines in selecting romp
types, but ore included here for information only.

If the 12:1slope connot be obtoined due to grode of the
adjocent roadway the sloped portion of the romp shallbe
extended to o moximum length of 8'-0".

_NORMAL RANPS
(For generaluse)
TYPE |
Romp is for generaluse at intersections or anywhere
in the block where the sidewalk extends to the curb
side.
TYPE 1l
Romp is for generoluse at intersections, especiolly
where pedestrions ore ollowed to cross diogonally.
_SPECIALTY RAMPS
(For occasionaluse where space is limited
or obstructions unavoidaobly encountered)
TYPE 1l
Ramp is for use where a narrow width sidewalk exists
or is necessary, and widening of the sidewalk is
not feasible.
TYPE IV
Ramp is for use where wheelchair access caon occur
from only one side of the romp.
TYPE V
Raomp is for use where features of Ramp Types llland
IV must be combined.
TYPE Vi

Ramp is for use in areas where the sidewalk is set
back from the street, and wheelchair access from
either side of the raomp is not likely to occur
becouse the side approaoch area is unpaved: i.e.
covered by grass, gravel, etc. Also ramp is for
use where area for providing romp is very limited
due to obstructions on both sides of the ramp.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

Prepored 7-1-99

REVISION DATE SIDEWALK RAMPS

(SHEET 1 OF 2)

STANDARD SHEET PVT7




Type VI RAMP

Type VI RAMP Type 1V RAWP
\
Sidewalk
é ‘ Sidewalk
Grass “EJ \\
Obstruction
0bs+ruc+‘on—\
I Obstruction —
oo X,E \‘ _\(/§||||||| P
- 0 \\{—
\ iy
Type VI RAMP = rype v AP

T —

Grass

TYPICAL RAMPS LAYOUT AT
INTERSECTIONS

Sidewalk

Type

Edge of Pavement or Gutter

Curb
Pavement TypeT

& thickness as
shown on plans

NOTES

Obstruction

[V RAMP The appropriate details and notes
of Standord Sheet PVT7. sheet 1 of 2.

shall apply to this Standard Sheet.

Surface of ramp

*4” or as called
on plans

~ K 'RO\T‘?‘ ls-\

s e e

I,y Expansion Joint Filler

Typical Ramp Section
(TYPE VI Ramp Only)

Inlet

Sidewalk

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL
Obstruction

PREPARED 7-1-99
REVISION DATE

SIDEWALK RAMPS

Type V RAMP

(SHEET 2 OF 2)

STANDARD SHEET PVT7




Line Post,H Column No. 7 Goge Tension

Post Cop (2.25"X 1.70"X .125™),

Ties or Clips 12"C to C

3/16"x3/4" Steel GRRRRRIIIRRRIERILIRXKY R RRRRRN No 7 Gage
] KKK Broce ond Truss$s 0’0’0’4 ”’0’0’0‘0’0 Tension Wire
Stretcher Bor 0’00:‘” Attochment ..00’0’%0‘% KK )
QUSRS SR X
Post Bond — XKRRRRKRR QEIXKY N Spaci f lin { Q‘“‘ ‘O‘O‘““‘O‘Q““
QRKRK KX RKKXIEBIIRS pacing of line posts 00“0,0“",0”‘0‘
X £nd Posts K KRR ’ozozozozozo;o,o,o‘o.:.q 0 shollbe 10'-0" moximum :":‘:‘:0“’:‘:‘:":’:
tototm.mptotototof1’020!0!020!\,.31 ~ g’fg‘osf:"‘ef to center ‘::::,::::::::::’:::::
T SEIIIILIIK KK XL R KT TR XX X X ’ S XSEASKCEKEKKS
0.0.9.9.0.0.0.9. X X5 A X X X | XX XKL 00%% % 950%:
| e s SRR
2 O S Post'g
&% 3 R o
26" R LSRRI
om SN “0,0‘\ 5-0"
82 N e
T “““““ NS ’I“, X
russ SIS REONI &
ESEILERIKXKS
ISR XKL
I ool % et
Concrete S X :’0" |
Concrete 2" No. 9 Goge diomond mesh M |
knuckled on both selvoges, !
3'-0" i golvanized or oluminum- 1
- 1- cooted. When golvonized, Closs . -
] :1“ ] B zinc cooting shollbe used. 3 Concrete A }“I R
. © oy
10'-0" Mox. i 7!“", I - 3-_0-- “
N Line Post Similor desi Lable
fo the Eng-%"eirof::f be used. —
| | Post Broce
— —1"-0"Dia. 1'-0"Dio. — — :
Broce Bond \B
DETAIL-END SECTION N 1
(Bent ot end)
378”9 Eyebolt ' Pressed Steel _>| |——1'-0“Dio
No. 7 Goge Tension Wire ond Hex Nul Truss Fitting )
Line Post, H Column TRUSS TIGHTENER ASSEMBLY DETAIL-CORNER AND
(2.25"1.70". 1257 Rt R e R e K e g INTERMEDIATE ASSEMBLY SECTIONS
No. 7 Gage
Tension Wire
/ - |
ia M 3"Mox.
1 OF—— ¢ Fence
¥ Pull Post ¢ End Post
Abutment > 3"Max Droinage Structur Drain Structur
. ge Structure ainage Structure
Terminal Installation TerminalInstallation
) PLAN
@8&5&2& -0" Corner
4 - R/W Post

No. 7 Gage
Tension Wire

DETAIL-PULL SECTION

(DIMENSIONS SAME AS FOR CORNER AND
INTERMEDIATE ASSEMBLY SECTIONS)

ELEVATION

DETAL OF R/W FENCE
AT ABUTMENTS

No. 7 Go. Tension Wire

Line Posts: Height above groundline shallbe 8'(Max.)
N

X

X
IR

—
I I [Z !
b u ] & LAl .. .>—Keep bottom wire as close
Cut grode os necessory MQC; It Il ‘:‘;2‘ to the ground as possible.
to fon wires. ot _ ;
r-0 For crossing Wherever practical the normal flowline shall

Straonded Wire 12 1/2 gage

I hon 10’
4 Point Barbs ot 5" Centers. ess thon 10

be determined ond the lower wire placed
6"(Maximum) above the elevation.

DETAIL SHOWING TYPICAL SECTION AT MINOR
DEPRESSIONS AND WET WEATHER CROSSINGS

Wire

Line Post, H Column
2.25"x 1.70"x .125")

-~
TYPICAL FENCE ALIGNMENT AT WINGWALLS
FOR PIPES OR BOX CULVERTS

I 8-_
Stronded Borbed Wire 12 1/2 gage,
4 Point Barbs at 5" Centers.

End Post

Top of
Wingwall

One 3/8"Dio. Eye Bolt and
One 5/8"Dio. Two Unit Threaded
Cinch Anchor.

DRAINAGE STRUCTURE TERMINAL INSTALLATION

* For Type ond Size, see Fence members table on sheet 2 of

G
X/
%

-

|~ 1-0"Dio.
NOTES

For "H" column line posts, no used, rerolled or open seam
material willbe permitted. Line Posts shallbe hot-dip golvonized “H"
column of 3.26 Ibs. per ft.(golvonized) ond shallconform to the
requirements of 712.8 of the Specifications.

The post brace ond¥" diometer truss rod must be used
on the first section between the end posts ond the first line post,
ond on the first section both sides between the corner, intermediote
assembly or pullpost ond the first line post. Line posts adjocent to
end, pull, corner, gote ond intermediote ossembly posts shollbe set
in concrete. Other line posts shallnot be set in concrete: except
length line posts: 9'-6" and longer, shallbe pipe posts set in concrete
footings.

Chain link fence fabric may be either zinc-coated or oluminum-
coated unless one type is specifically colled for. However, only one
type shallbe used throughout ony one project.

Dumped rock channelprotection to be used at channel crossings
when called for on plons.

Instoll Drainoge Structure Installations os colled for on the plons
and os detailed herein.

Post caps for end, corner, gote, line or pullposts shallbe swage
fitted or securely ottached to pipe posts by meons of set screws,
pins or rivets.

Unless otherwise specified, or directed by the Engineer, chain link
fence moy be instolled with the fence fobric positioned on either side
line posts.

Hardwore ond miscelloneous fittings, not specifically designated
herein os to type or dimensions, shollconform to the opplicable
requirements of 608 of the Specifications ond shallbe good-quality
commerciol design acceptable to the Engineer.

In lieu of the borbed wire detail herein, the following additional
types ore acceptoble, provided they retaoin the “4-point barb at 5-inch
centers"” requirement ond provided they meet or exceed the strength ond
coating requirements for the stronded, 12//>2goge, borbed wire os called
for in 712.10 of the Specifications:

(o) stronded, 15 1/2 goge, high corbon steelbarbed wire.
(b) one-strond, 12 goge, steelbarbed wire.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

RW FENCE-CHAIN LINK
5" FENCE FABRIC HEIGHT
(sheet 1 of 2)

STANDARD SHEET F1




Table herein.

4' GATE [

* For Types ond Sizes, see Fence Members

10" MAX. POST SPACINGS

* Pedestrion

Similor designs meeting Post Bands
the opprovol of the Engineer
moy be used. s
ork Lotch]
with Lock
. 371673/ 4~
teel
° o tretcher
Pressed "o
Steel 2N AN PAY . 3]
PEDESTRIAN & VEHICULAR .
GATE CORNER ATTACHMENT L
Ly
| | e
. I I.
o 1]
J—
T-0"
Conc.
é Lock Loops
’ __|._0.134" Base Metal
g Nominal Thickness
7
’
7 7
PLAN
Fence Fabric
=N oot
P .
Py .
N .
g o P!
| 1 | |
T L
| 1 | |
=
Loy Lo
Lo : :
I
g I ' Note:
o P
oy P
Lo .
L3 H : | fence.
A =T
Logon b
AR
| | | |
poH [
1= N
ELEVATION

POST DETAIL
(Galvanized Weight = 5.14 Lbs./Ft.)

ROLL FORMED MEMBERS

(from center to center)

Line Post,H - Column

Fabric to be woven
into the lock loops for
the entire height of

10" GATE

[ 10° MAX. POST SPACINGS

* Vehiculor Gote

(from center to center)

FENCE MEMBERS TABLE

Golvonized Pipe Triple Cooted Pipe [|Golv. Roll Formed Members
Member Designotion Woll 10 Woll wt. y .

1.D. Thk. | Wt 7" Tk, | Ibs/ft.|| Dimensions | wan | wt.

In. In. |lbs/ft. || . | (min.) | (min.) In. Thk In. Ibs/ft.
End,Pull,Corner ond
Intermediote Assembly Post| 2 [0.154 | 3.65 2 [ 0430 | 3.1 [|35 x 35 |0.134 [S.4
Post Broce 1.25 [0.140 |2.27 |[125 | O.n 1.83 |[.250x1.625 |0.075 |1.35
Pedestrion Gote Post 2.5 |0.203 | 5.79 2.5 | 0.160 | 4.64 ([ 3.5 x 3.5 |0.134 [5.14
Pedestrion Gote Frome 1.25 [0.140 | 2.27 ||125 | O 1.83 N - i
Vehiculor Gote Post 35 [0.226 | 9.n - - - B . .
Vehiculor Gote Frome
(ond Verlicol Broce) 15 |0.145 | 272 || 15 | 0120 | 2.28 - - -
Speciol Length Line Post
(For 9'-6 ond over) 2 [0154 [365 || 2 | 0a30| 3.m [[3.5 x 3.5 [0.134 |54

(2.25"%1.70"x.125") Post Line Post,H - Column
Gote Frome Post Cap No. 7 Gage 2.25"x1.70"x.125 Frome ond Verticol Broce Cop x (2.25"¢1.70"x.125")
Pedestrion Tension Wire Post Bonds Vehicular No. 7 Goge
Gate Post _ __  _Gote Post Tension Wire
H Broce ond Truss{]|l 2 H ? Brace ond Trus$§i
Attochment f ‘? =] Attechment I
Post Brace Il 0 i {0 Post Broce Il
1 2O I
% %e g& I
d Iz o HY Rod Il
8" Truss Ro ik ) ‘_° "s Truss "
: 3/ 0 HK &
2 1115 ORI I
N VAN N> T A ‘ T e T S
INPINA ANANANANANANIANTANARNNA Il NANY > DNINVINUINIONIINIIN VSV ISONIINVIN O\ D2 IONVONVONVONONDONNIDPN NN NTIDNY
r?:“ No. 7 Gage j Al ] | 3" No. 7 Gage j iy
Tension Wire . milel & 5 i Tension Wire n,
- ' N -
/8" g Ml . . 3/8" i 2 th
") . - 2" No. 9 Goge diomond M| L )
Truss Rods 1||||l. mesh knucklod on both Truss Rods 1l
I selvoges, golvanized or I
lte oluminum-cooted. When ® 1l
1~ golvaonized, Closs B zinc B
cooting shollbe used.
1-0" 1-0" r-0" r-0"
Conc. Conc. Conc. Conc. r-0"
Conc!
NOTES
A —~——
i A The applicable details and notes of Standard Sheet F1
g —%:l:IsNo?r:::I 1-5/8" (Sheet 1 of 2) shall apply to this Standord Sheet.
L Thickness ——— ] ———— e — - — — Except for "normal length” line posts. all other posts
] and braces shall be galvanized steel pipe members or galvanized
SECTION A-A ELEVATION steel roll formed members as shown in the “Fence Members Table”
herein. When galvanized pipe posts are used. galvanized post braces
BRACE DETAIL shal | be used.
(Galvanized Weight = 1.35 Lbs./Ft.) When roll formed posts are used. roll formed post braces
shall be employed.

Roll formed posts and braces shall
of 712.8 of the Specifications.

Stretcher bars. and their accompanying post bands. shall
not be used with the roll formed posts. Instead. the fence fabric
shall be integrally woven into the lock loops of the posts.

Post caps shall not be used on roll formed posts.

Gate frames ond gate vertical braces shall be
galvanized pipe members . Gate fabric shall have the same
coating as the fence fabric. All other metal components of gates
shall be galvanized. with the exception of die-cast aluminum corner
fittings. or pressed steel corner fittings.

meet the requirements

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

RW FENCE-CHAIN LINK
5" FENCE FABRIC HEIGHT
(sheet 2 of 2)

STANDARD SHEET F1




Similor designs meeting
the approvalof the
Engineer moy be used.

= Barbed wire shallnot be used, when
so restricted by local ordinances or
regulations, ond the posts accordingly
shallbe set deeper into the ground.

*For Types ond Sizes. see Fence +Diogonol Broce

Members Table herein.

Fork Lotch with Lock i
*Corner, Pullor Intermediate

Assembly Post

NOTES

Except for “normaollength” line posts, all other

Dome Cop

4' Pedestrion gote t.'sopt‘:d;i‘srtim Pedestbian e Vehiculor 10" Mox 10° Mox - 10° Mox posts and their diogonalbraces shallbe either galvonized
L . | ¢ A steelpipe members or triple -cooted steel pipe members
Pedestrion 7' Length [ Gote Corner Attochment 10" GATE | i ** Stronded Barbed Wire, 12 1/2 Gouge, N . s ’ pipe ¥ " " € pIpe
Gate Frome I - | Dome Cop _’l |__ & :L 4 Point Barbs ot 5" Cent Line Post Dome Cop III as shown in the "Fence Members Table" herein.
R ~ . L Fork Latch with Lock A,Q’ﬁ] orbs o enters Lo %IIIII When golvanized pipe posts ore used, golvonized pipe
t B “H L7 " ) diogonolbroces shollbe used. When triple-cooted pipe posts
=a \\ iis N =12 ) f . :' m Illll| are used, triple-cooted pipe diogonolbraces shollbe employed.
i \\ T =X / =N / iy Sl s ? ’
4 N |3 w? | N / T ST ! |’I|=I Gote fromes may be either golvonized pipe
N . f ¥ - 3 o | |7 il Ny bl!;l members or triple-cooted pipe members. All other metol
] | || -l L ™ i ‘ ‘jf/'n components of gotes shallbe golvanized, with the exception
i H L L | H H % N of die-cast aluminum corner fittings, pressed steel
gl LA q ] ] 1 ] A corner fittings.
) UL LT e — - = I, :‘:m:@m 1 Unless otherwise specified, or directed by the
r_ Ly | %o I i N A 'LELVe',',';c,I:ﬂ'}' i o i Engineer, the form field fence moy be instolled with the
« Il | Truss Rods NN . 3 Gote Frome fence fabric ond borbed wire postitioned on either side of
i I o| %" @ Truss Rods the fence posts.
1 Ly ) Line Posts sholibe Tee, U, Y Iy In lieu of the borbed wire detoiled herein, the
1 +Vehicular \</ ? Clhonnel or other 5uiloblé s’ec’tion Iy \% following additional types ore occeptable, provided they
B B Go:elgj:sl .{D —L  with o nominol weight of 1.33 00/ retoin the "4-point borb ot 5-inch centers™ requirement
-0 Turn Buckles - 12 for 7'/>" Length . <'>\° pounds per foot. exclusive of Anchor 4 4 ond provided they meet or exceed the sirength ond
r-Q . e . DiagonolBrace Plate, up to o moximum length of 9'-0". coaoting requirements for the stronded, 12 1/2 gouge,
Dia. 10 Gote, 67 for 4’ Gote |1"2“| «Line pés(s’ which exceed 9'-0" in length, _._I 1-0"e— barbed wire as colled forI in 712.10 of the specificotions:
Dio. TYPICAL FENCE SECTION shallbe pipe posts, set in concrete footings. Dio. (o) i:f;‘::dv»li::/zgwge» high corbon steel
(b) one-strond, 12 guoge, steelborbed wire.
" Dome caps for end, corner gate, line or pullposts,
Wingwall _’| |<_ 3" Cleoronce Similor Designs acceptoble to the Drainage Structure shallbe swage fitted or securely ottoched to the posts by
' Engineer may be used. Terminol Installation means of set screws, pins or rivets.
" 378" Eye Bolt : ; Hardware ond miscelloneous fittings, not specifically
_21/2 ond Hez Nut Brace Band Corner Post — Droingge Structure designated herein os to type or dimensions, sholl conform
? p Terminal Installation to the opplicable requirements of 608 of the Specifications
End Post and shallbe o good quality commerciol design acceptable to
3/8" Truss Rod Corner Post the Engineer.
DETAIL OF PADEYE (Bent at End) Drainage structure terminalinstallotions shall be
(For Use With Optionol Bracing System) l;resseg Steel instolled as colled for on the Plans aond/or os shown on
russ Fitting typical fence details.
Corner Post y .
- . Dumped rock channelprotection shallbe used at
Stronded 38 bO d Wire, 12 172 ( me:sgtsest;'qrtlggfgd: S(Zsc)En‘:Etzon) _\ chonnel crossing when colled for on the Plans.
s ran e4 Por eB ire, 5 Type FW-4-5 Nicopress Oval Sleeve Wire Splices,
auge, oint Borbs at . P i et - or other equalsleeve splices opproved by the Engineer,
One 3/8" Eye Boll Centers End Post } b wTyoicol Wi e
:0 5/5 T° Uit . may be used in lieu of the “Typical Wire Fence Splice
?:reo;eed Cinch Xnochc:: —\ * 3/8" Truss Rod TYPICAL FENCE shown herein.
: * Turnbuckle
a ALIGNMENT-ANGLE HEADWALLS
Top of win?;oll/’ H ) I/ .
« One 3/8" Eye Bolt . Droinoge Structure Private Fence FENCE MEMBERS T
aond One 5/8“yTwo Unit _/" " Orginage Structure Terminol Installation ENCE MEVBERS TABLE
Threaded Cinch Anchor. f ; :t Terminol Installation Golvonized Pipe Triplep-‘Cooted
1'-0" Cleorance " i M i i pe
= Optional bracing system. Standard end post bracing - —_— " _L 4 C'°°'°"°,e Min. lember Designotion 1.0. | Wall wt, || 1.0. | Woll | Wt
using one 1.25" 1.D. diogonol broce, as shown for ° —— Z _ _cR/W Line_ _ _ in. | Tk [ 76t || in. [Thk- In [ b/t
gote posts on “Typical Fence Section” detoail, may be " + One 5/8" Anchor Bolt Corner Post rw o o In. ™ [tmin [¢min.)
employed. T with Padeye. Corner Post Line Post IE?d. PU't"j.(iO"}\e; O"%I 2 lo1sa| 365 | 2 | 0130 3
_____________________________________ ntermediate Assembly . . . R
? Vories IPost
Q Roadwoy Diogonal Brace 1.25 (0.140| 2.27 ([1.25] 0.11 | 1.83
DRAINAGE STRUCTURE TERMINAL INSTALLATION TYPICAL FENCE ALIGNMENT AT WINGWALLS i N\ Pedestrion Gote Post | 2 [0.154] 3.65 | 2 [0.130 | 3.n
FOR PIPES OR BOX CULVERTS 1ubdirAl tMeT AT ATIA Pedestrion Gate Frame 1 [0.133]1.68 || T | 0.104 | 1.34
TYPICAL INSTALLATION Vehiculor Gote Post 3.5 [0.226] 9.11 || - - -
I | . . Vehiculor Gate Frome 1.5 |0.145]| 2.72 ]/ 1.5 | 0.120 | 2.28
— ~ [I..b—’ 3" (Mox) | Line Posts: Height obove ground DIAGRAM Speciol Lenath Line Post
1 _____ F line shallbe 8'(mox.) pecialLength Line Fos 2 lo.154 | 3.65 0.130 | 3.1
¢ Fence (For over 9'-0")
—f F—¢ End Post "
Abutment [=— 3" tmox) i

PLAN

Set End Post in Concrete

os shown in Drainage i Bl == === ISl WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Structure Terminalinstallotion. u b 0z — = N U DIVISION OF HIGHWAYS
Edge of Abut.—— 1 Cut grode os ~ ol j‘*"ll-:"é Keep bottom wire os close STANDARD DETAIL
Top of Seat ~ I necessory to fon wires. ;mfg = ) to the ground aos possible
3

3-0"

3" (Max) —>||<—

==

DiogonolBrace
(set in Concrete)

ELEVATION

DETAIL OF R/W FENCE
AT ABUTMENTS

Stronded Borbed Wire, 12 1/2 guage,

4 Point Borbs at 5' Centers

ki
I
|

For crossings |
less thon 10° | R
Concrete footings

Wherever practical the normol flow line
shallbe determined ond the lower wire
placed 6" (Mox.) above the elevation

DETAIL SHOWING TYPICAL SECTION AT MINOR
DEPRESSIONS AND WET WEATHER CROSSINGS

PREPARED 7-1-99
REVISION DATE

RW FENCE-FARM FIELD
WITH STEEL POSTS
(3'-11" fence fabric height)

STANDARD SHEET F2




Similor designs meeting
the opproval of the
Engineer moy be used.

‘j

//

IT

** Borbed wire shallnol be used, when so

<3 ]
e

Pressed Steel restricted by local ordinances or regulotions, —Not Less Than 3 Twists Tighlly Wropped— End Corner,
g::d ‘t:e P‘:Sti d5h°“ accordingly be set deeper ® 0) [20' with two Approoch Posts when more than 300" to next Corner or Pull Posts
PEDESTRIAN AND VEHICULAR GATE CORNER ATTACHMENT into the ground. - 6"Min.Dio.,
Mox. Spacing of Line ) ' vng X-X ' Pull, Intermediote, Gote or End Pos:d. with one Approach Post when 8 Min. Length
Use ::",':,"E,f.;"p"g:‘ spons Use some oppr:::;ss's:::ns be 15-0". (Connection of Fencing Fobric to Intermediote Assembly Posts) Aﬁprpoc!'n Po7$l N |less thon 300 to_nex! Corner, ’Applies on
4'Pedestrian Gate 10" Vehiculor Gate os for End Posts . Line Posts 3" Min. Dio. 6" Min.Dio., 7 1/2'Min. Length Pull,Intermediate,Gate,or End Post. level terrain,
1 1.D. l-I/?" 1.D. Galvonized Gote Posts 6" Min. Dio. - < 7 1/2'Min, Lengih 4" Dio Notch Post and Dowel with 5/8" ffmy Ibe adjusted
Galvonized Pedestrion Vehiculor Gote Frome 8’ Min. Length Ky * | 10’ Intermediate Post Assembly | Broces |y 5" SteelPin ot both ends of constrbetion
__Gate Frome | ! g 7‘23‘;""’",3'“3 3/8" Truss Rods ' 6“| | 4 Dio. B | 1, each Wooden Broce. -
1.68°Per Ft. 72%Per FL, Prr= = ] io. Brace ] || L —T
1 Sl W Wi—yS i — i i ’ — = P
A IS : N4 B NES r S P = ZAN TR
i SE T e e T < = g ST [weeks = | 8
Y B= L[ ~ wite [Twsters A\ | T Tyisfers 3 ] “l . 2
< wire | Toisterd < / ~=L T\ T sw| 5| B
= ~ ST = & G-
i ol [ H 4% Z
1| ) — T B
T — 3 1 —
RN N SAA NSNS NN
¢ ¢ xx £ . . . < X £ & ¢
5 5 s Rock line Stranded Borbed Wire, = Diagonol Wire Brocing b = Diagonol Wire Bracing S| §
: | 378" Truss - 12 1/2 goge, 4 point Borbs  © : © i
_9 Rods e ot 5" Centers. & ? & \ Approach Post o
” ” 4 n e Ll "6"Min.Dia., 7-1/2" Min. Length. )
- - - — Rock i p— 7 o NOTES: R
When o portion of any post folls in rock, ock fine 15'-0"Mox. Intermediote Post 6" Min. Dio. Posts ond braces may be either round or
that portion shallbe grouted in place TYPICAL FENCE SECTION 8" Min. Length square shoped. Dimensions shown on the Plons ore
as shown above. for round posts and braces only. When squore posts
ore used, line posts shallbe 3" squore (min.); broces 4"
| 8'-0" | square (min.); corner, end, pull, gate, approoch, ond
Private Fence intermediote posts 6" square (min).
5 |/_ Stronded Borbed Wire 12 1/2 gage, . The positioning of the fence fabric_and borbed
Line Posts: 3" Min. Dio. up to ond including heights 6.5 above ground line. 4" Min. Dio. 6.5" to O 4 point Barbs at 5" Centers. End Post 4" Dio. Broce wire on the posts, os shown on the "TypicalFence Section™
8" height above ground line. Height above ground line shallbe 8' (Mox.). ) " | detail, applies for leveland gentle sloping terrain. For fence
i ~_ ~._ . 4" Cleor. Min. erected on slopes, the positioning may be adjusted to
i =4 - meet the slope conditions os long as the odjustment is
| - R/W Line N continued from post to post in @ uniform manner.
. e MW e 8:(_ i % Trenching on slopes may be woarronted. On slopes, posts
v v v / _/ willcontinue to be erected vertically, unless otherwise
» Line Post R/W Fence Top o “Cl directed, and the ends of the fencing fobric shallbe cut on
4 Wingwall eorance ] . o skew os moy be necessory for proper connection {o
5 Diagonal the posts.
Cut grade as necessory Keep bottom wire os close > e Dumped rock chonnelprotection willbe used ot
to fon wires. to the ground os possible ¢ Roadway . 9 channel crossings when colled for on the plons.
e One 3/8" Dio. Eye Bolt and g’ b P ot
For crossing _ — One 5/8" Dio. Two Unit Threoded nstoll droinage structure terminalinstallations os
Cinch Anchor. called for on the plons and/or as shown on typical fence

less thon 15 Wherever proctical the normal flow
line shallbe determined and the
lower wire ploced 6" (Moximum)

aobove the elevation

Stronded Wire 12 1/2 goge
4" Point Borbs ot 5" Centers

TYPICAL INSTALLATION DIAGRAM

3'Min. |rT|

DRAINAGE STRUCTURE TERMINAL INSTALLATION

DETAIL SHOWING TYPICAL SECTION AT MINOR %
DEPRESSIONS AND WET WEATHER CROSSINGS 3 Edge Ab“‘-" -
- Top of Seat — S TEA
" —- € Fence
I € End Post i5E —~—
Abutment 3" Mox - .
1 1 1 —J[— 3" Mox. I
(= .
PLAN ELEVATION :_:
DETAIL OF R/W FENCE AT ABUTMENTS
Droinage Structure Drainoge Structure
Terminal Instollotion Terminal Installation
@m#@%‘b_/\zg 5 Droinage Structure
Terminal Installation Corner Post R/W Corner Post

Corner Post

Note: Type FW-4-5 Nicopress Ovol Sleeve Wire Splices, Corner Post
or other equolsleeve splices opproved by the Engineer,

maoy be used in lieu of the above wropped wire splices.

l r-0"

'TYPICAL FENCE ALIGNMENT
AT ANGLE HEADWALLS

TYPICAL WIRE FENCE SPLICE

Droinoge Structure
Terminal Installation '

Corner Post

TYPICAL FENCE ALIGNMENT AT WINGWALLS
FOR PIPES OR BOX CULVERTS

Corner Post

details.

Unless otherwise specified, or directed by the Engi-
neer, the form field fence may be instolled with the fence
fabric and barbed wire positioned on either side of the fence

osts. . _— vpe
P Hordware ond miscelloneous fittings, not specifically

designaoted herein os to type or dimensions, shall conform
to the opplicable requirements of Section. 608 of the
Specificotions ond shallbe of good quality commer cial design
acceptable to the Engineer.

In lieu of the borbed wire detailed herein, the
following additional types ore acceptable, provided they retain
the "4-point barb ot 5-inch centers" requirement and
provided they meet or exceed the strength ond coating
requirements for the stondord, 12-1/2 gage, borbed wire
os colled for in 712.10 of the Specifications:

(o) stranded, 15-1/2 gage, high carbon steel borbed wire.
(b) one-strond, 12 gage, steelbarbed wire.
Pedestrion ond vehiculor gate fromes (ond

verticalbraces) moy be either galvanized steel pipe
members as shown herein or maoy be triple-coated steel
pipe members meeting the requirements specified on
Stondard Sheet F2. Allother metal components of the gate
shallbe golvonized, with the exception of die-cast oluminum
corner fittings, or pressed steelcorner fittings.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

RW FENCE-FARM FIELD
WITH TREATED WOOD POSTS
(3'-11" fence fabric height)
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2.00°/11.
U-Chonnel Sign Post 5/16"Diometer Boll i \ [ i SURVE Y MARKE R
Sign, Lock Washer I
Golv. Steel N & o © & o i
or Aluminum : : : |
"\ Fiot Washer n I - 7 9 AP D 1) F |
; : Ground Line '
PLM ™ N RIIRY v(/)?) Y RN KARTIRRSY
A3 4 1412 ;
8" | § - X 8"Dio. . . Bronze Cosling
< ‘I 8 - 8 - —— Concrete
o : ) I Machine finished, stomped L
o~ o~ . .
= = . ofter setting to indicate
: M Conlrol Point, Cenlerline ~
) - S - £ E Stotioning & Monument -
g - < Elevalion, or os direcled . e
S 1 . 1 by the Engineer
B 1 M > >
[
= -
3l . Mork for olignment reference . A
- - i . :
£ : ofter selling. ©
';a " - $ L) > >
2 s z - -
2 : o) a 0} -
- & ik X
2 L \ PLAN VIEW N
5|2 ) (b) (c) -
o -
k] § " I
® § S Exomple Projecl Signs . .
- Sle 1 {o) (o) Interstote [I-79-3(18)161) )
l “ v || 2|2 (b) Appalachion{APD 482(10))
174" Wide -/ & (c) Federal [F-283(16))
Border ~T) n > —
32 8"Dio.
o — T TYPICAL SIGNING DETALS e T | 80|
U-Channel ~—-{ =3
ign P = .
Sign Post o : Ground Line ELEVATION VIEW
ICL Lt %7 "M Line
- L
=|°
5 E "T NOTES T
z = Signs shall be fabricated from 0.08" thick aluminum sheets or N
2 #16 gouge galvanized steel sheets. Reflectorization is not required. Bronze Casling—/ . > . > . >
@ Signs shall have black legends and borders on white back- - - \
grounds. The letters ond numerals are to be of the size and style
shown herein. * - * * * [™~— Concrele
U-Channel posts shall meet the requrements of Section 657.2
ELEVATION of the Specifications. . ¢ . ¢ . ¢ NOTES
Mounting Detail Steel signs and posts shall be galvanized in accordance with - -
ASTM A-123. . R . R . Survey markers shall conform to the requirements of the Standard
1-9/32" Steel hardwore shall conform with Subsection 709.23 of Specifications.
|y—| the Specifications: aluminum hardware Wlfh.SUbS?CflmS 709. 36 > > > Sufficient reinforcement will be included in precast survey
— 3?$h722}37;_?;§e| hardware shall be galvanized in accordance . /\./ . /\./ . markers to resist handling stresses.
8 Top of posts shall extend to the top of signs.
o All posts and signs shall be punched with 3/8-inch holes on
| - their vertical centerlines. Holes shall be so located that the signs SEC"ON E'E
y _ can be attaoched to the posts at three inches below the top of the WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
| 3-1/%6" | signs and three inches above the bottom of the signs. mlgfi%%fx%% Igggx[ﬁYS
"wipr00e 1
TR
. -y yU. Ll PREPARED 7-1-99
PROJECT MARKER
U CHANNEL SIGN POST DETAL SURVEY MARKER
STANDARD SHEET M1
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	END SECTIONS FOR CORRUGATED STEEL PIPES AND PIPE ARCHES
	SAFETY SLOPE END SECTION FOR CONCRETE PIPE
	SAFETY SLOPE END SECTION FOR CIRCULAR & ARCHED STEEL PIPE

	INLETS
	TYPE A INLET
	TYPE B INLET
	TYPE C INLET
	TYPE D INLET
	TYPE E INLET
	TYPE F INLET
	TYPE G INLET
	TYPE H INLET
	SLOT INLET
	INLET CASTINGS

	MANHOLES
	TYPE A MANHOLE
	TYPE B MANHOLE
	MANHOLE CASTINGS

	MISCELLANEOUS DRAINAGE

	GUARDRAIL
	GUARDRAIL ELEMENT
	GAURDRAIL POSTS
	DOUBLE- FACED GUARDRAIL POSTS
	CUT SLOPE TERMINAL
	FLARED END TERMINAL
	TANGENT END TERMINAL
	SPECIAL TRAILING END TERMINAL
	GUARDRAIL FOR MEDIAN BRIDGES
	GUARDRAIL BRIDGE TRANSITIONS AND CONNECTIONS
	W-BEAM 
	THRIE BEAM
	TYPE V & VI MEDIANS
	TEMPORARY CONCRETE BARRIER
	STEEL GUARD RAIL POST AND BLOCK (“ C” TYPE)

	PAVEMENT
	JOINT LAYOUT AND TYPES
	SHOULDER AND RUMBLE STRIPS, TYPE H JOINT, MODIFIED E
	LONGITUDINAL TIE BOLT ASSEMBLY
	LOAD TRANSFER UNIT
	EXPANSION JOINT; BRIDGE TRANSITION, TYPE J 
	CURBING AND SIDEWALK
	SIDEWALK RAMPS

	FENCE
	R/W FENCE (CHAIN LINK)
	R/W FENCE (FARM FIELD) STEEL POST
	R/W FENCE (FARM FIELD) WOOD POST
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