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EXCAVATION DETAIL

MONOLITHIC PIPE
IN A PAVED OR GRADED AREA

N\

8
Natural Ground, Finished 5‘
Grade, or Subgrade Whichever Regular Backfill In
Requires Least Excavation Accordance with

\ \ Ifem 400
Y, | / g%&&V
%
io \
I
N
1" for I.D. 42"or lLess
a Tnside 2’ for 1.D. Greater than 42"
- Diameter
. .
N
> Limits of Measurement
! 3 for Excavation and Cement
o) T 6" Stabilized Backfill
R QS

EXCAVATION & BACKFILL DETAIL

REINFORCED CONCRETE PIPE
IN A GRADED OR PAVED AREA
INCLUDING DETOURS

REINFORCED CONCRETE PIPE
EXCAVATION AND BACKFILL QUANTITIES
CULVERT OR SEWER CEMENT STABILIZED
PIPE EXCAVATION IN A BACKFILL IN A
DIA. T PAVED OR GRADED AREA PAVED OR GRADED AREA
) C.Y.PER L.F.PER C.Y.PER L.F.
. ‘ Backfill 1 5 IN. FT. FT.OF DEPTH OF PIPE
rosordance with 2 L 18 0.19 0. 144 0.383
Item 400 5 Box Sewer or Box Culvert 24 0.23 0.165 0.478
= //ﬁBoffom of Subgrade 30 0.29 0.188 0.586
28 V ‘ 7S 36 0.33 0.210 0.692
) § 42 0. 38 0.231 0.808
A .3 A 48 0.42 0.327 1.394
: 9| S
© f% ) 54 0. 46 0. 349 1.560
! =y 60 0.50 0.370 1.731
- : El 66 0.54 0.392 1.907
. 72 0.58 0.414 2.088
12" - 12" 78 0.62 0.435 2.275
.
H & o 84 0.67 0. 457 2.474
Iy Limits of Measurement
4 for Cement Stabilized
L Backfi I |
o 2
A4 L= 4
K o IS/
MONOLITHIC PIPE
BACKF”—L DETA”— Natural Ground, Finished ‘ EXCAVATION QUANTITIES
Grade, or Subgrade Whichever
BOX CULVERTS Requires Least Excavation £ Box Sewer or Box Culvert PIPE T EXCAVATION
DIA.
IN A GRADED OR PAVED AREA o . [CvPeR LFpER
IN. . FT.OF DEPTH
INCLUDING DETOURS =x IR \ S
S : S 36 0.417 0.142
G 42 0. 458 0.164
| N\
‘ [\ 48 0. 458 0.182
| 54 0.500 0.204
P I 60 0,583 0.228
06 0.583 0.247
12" 12" 72 0.625 0.269
Limit { 78 0.625 0.287
imits o
Measuremendt 84 0.625 0. 306
for Excavation
R
T e VA
> N 6
7\ N
BOX CULVERTS
IN A GRADED AREA
€ Project—f
Roadway Median NOTE:
. Cement stabilized backfill may be omitted in
& Manhole, Inlet ii%g#zzmggc§?¥%‘ In private driveways as indicated elsewhere
or Junction Box T
T+em 400 in the plans.
varies ‘21,0 Rubber gaskets shall be required for all
- . joints on proposed cross drainage, pipe
Subgrode Line /7&& culverts and proposed storm sewer systems,
) unless otherwise shown in the plans
A
Variab e N x Backfill with cement stabilized material wil
be required for all structures under detours
12" unless noted otherwise in the General Notes
SHEET 1 OF 2
z ———— F 5" =k Texas Department of Transportation
Cement Stabilized Backfil| y 4 Houston District

Pipe Sewer,R.C.P.,or Box Culvert-

BACKFILL DETAIL

AT MANHOLE,

INLET OR JUNCTION BOX

EXCAVATION AND BACKFILL
DIAGRAMS

E&BD
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D = Depth
H - RAeight © TxDOT  FEB 2010 DIST |FED REG PROJECT NO. SHEET
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R . - ROd ‘_ us FEVISED %ég?éo\,ggfdzmg;ngo COUNTY CONTROL | SECT | JOB |HIGHWAY
Dia = Diameter REVISED 5/14




Limits of
Measurement for
Excavation

@Momho\e Inlet or
‘ Junction Box

Limits of
Excavation

Finished Finished Manhole Ring Cover Finished Grade
Grade i . | Crade i / or Grate Inlet Cover 6"
7 B =] : z | N E N4
7RG 6 {7 ! | Proposed Roadway WX 6 {7 = 45588@3? Proposed - AR
7 < Structure Structure Roadway B 100 f Limits of
‘ < | % \ T Structure | Excavation
" N "~ : < "
‘ Variable . >‘L'\m'\+5 of Excavation Limits (_jf T 12 /§
Limits of Cement : ., FLimits of Measurement e Excavation - e &
Stabi | ized Backfill for Excavation and > B -
Cement Stabilized - b j " "
. Backfil | D Limits of Cement - Limits of Cement {12 D
12" | : Stabilized Backfi || ] Limits of Cement Stabilized Backfill - - ;]
D CE——— S 12" / 75+ob'mzed Backf il | 12 / 7 Limits of Cement
| ’ < Q “.| Box Culvert or |. N *| Box Culvert or [.7] Stabilized Backfill
= I ) N Junction Box ? § 1 Junction Box ’
! 4 Inside \ S with Manhole or % with Manhole or]
| { Diagmeter Inlet Extension N5 Inlet Extension 7\\ |
an Pipe 12 N N N
+ <« v lor Sfructure S < . M ><2 [ —— = - *’\
6% HEI Width / - = o W= B A o
NJnder 36 Y A/ /4 Y A/ /4
S g L-(See Note 4) L—(See Note 4)
(See Note 4)- ’ - .
o e HER EXCAVATION AND BACKFILL DETAIL EXCAVATION AND BACKFILL DETAIL
P T B \/\ N I RS JUNCTION BOXES IN A INLET EXTENSIONS ON A BOX CULVERT
PAVED OR GRADED AREA IN A PAVED OR GRADED AREA
EXCAVATION AND BACKFILL DETAIL
MANHOLES SMALLER THAN 36 IN. o
IN A PAVED OR GRADED AREAS Proposed ROGdWGy wamshed Grade or Natural Ground
Structure Normal Cutter |
N. T.S. Depression " < 6" [ Z TABLE |
< -
— 7\({/ o~ 7 [
~ - | SCHEDULE FOR PAY
N QUANTITIES OF CEMENT
! Limits of STABILIZED BACKFILL
‘ | 12" | Excavation (SEE NOTE 1)
| |
Bottom of | | MANHOLE OR CEMENT STABILIZED
' ! o INLET DEPTH (D) BACKFILL IN
€ Manhole or Inlet (Min. 36" Dia. Pipe) . \ : ILimits of Cement IN FEET CUBIC YARDS
‘ Iz k—— = — = % I |Stabilized Backfil |
‘ Limits of | ~ - | 0 through 5 —
Finished Grade i B B .
i ‘ P Excavation ! . L | TO BE PAID UNDER
5 Tor %T: Q ‘ ; Proposed Roadway | gJ -1~ T D ITEM 400-6009
| : ] Structure | o ., , = CEMENT STABILIZED > 5 through 10 8.25
\ \ 2t — | e bie. piog] : ‘ BACKFILL (INLET
| 12" 2 i 1Me 1 Qs | pe F\ .
Limits of Cement : \rSubngde Line ! o [T — " | OR MANHOLE) greater than 10 12,75
Stabilized Backfill . ‘ \ 12 IR ! | .
|

D [ A | : NOTES:

o ‘ : - B 1. The Contractor is paid a fixed estimated
Limits of | - « amount for cement stabilized backfill based
Excavation | S - on depth (D) and Table. 1.

\ - NS 2. Proposed roadway structure includes pavement,
A [ T é base and any subgrade.
" NE
12 r )\ - Limits of Measurement N 3. For backfill of intersecting pipes and box
/\ o Excavation culverts, see "Excavation and Backfill
- 2 N N N Diagram for Pipes and Box Culverts."
//\\ % %
J N N 4. 6" cement stabilized backfill will be
N AN
N A required only for precast units.
. 12" Inside Diameter Pipe 12"
7 or Structure Width SHEET 2 OF 2
‘ ‘ Limits of Excavation Under 36"
12" Inside Diameter Pipe 12" S ] ]
R ey ond Cement Stobilized =& Texas Department of Transportation
Under 36" gertt y 4 Houston District
NS .
2 >
N § (See Note 4) (See Note 4)
I <
9 S T . EXCAVATION AND BACKFILL
Ny o 6" L N _ e
P NN VSN NS DIAGRAMS
MANHOLES 36 IN. AND GREATER CURB INLETS IN A PAVED OR GRADED AREA 0 - beotn FlLE: STDET. DN o TxDof | ok TxDot | ow TxDof | ek TxDof
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. DGN

STDD11

Outside Dimension Of Inlet

Note: No Conc Or Cem
Stab Bkf |l Required In
Graded Areas.

Base & Pav.

Reinforced Conc. Cap

#5 Bars @ 6"CC Both Ways

#o Bar Bent As Shown

Note:Reinforced Conc. Cap
Shal | Be Precasted & Properly
Cured Before Placing in
Position.

Not Shown

COMPLETED

Sym. About @4
[

EXISTING

‘ Manhole Or Inlet Frame
To Be Removed

Exist.

Cem. Stab. Backfill

Conc May Be Class "A" Surface
Or Paving Conc.

Asph.

SIIINA

Exist. Conc. Base

SECTION A-A-

DETAIL SHOWING METHOD OF CAPPING ABANDONED

MANHOLES OR INLETS (GRADED OR PAVED AREAS)

Outside Dimension Of Inlet 3 -10"
Inside Dimension Less /»" 8 1/ 8 /4 ;3
B 1 . I w‘
[ 1 [ 1
C
5 L - | ! L | !
o = -
g | XN | -
Elo =
o9 S
| ~
g r | | : - d | ~
— H @
0 | | ! L | !
PLAN OF BOTTOM - OTHER TYPES PLAN OF BOTTOM - TYPE A
—2"x4" Battens (Nail To Each Plank With 20d Nails)+
I ] [ ]
&N | M A A AARNE /II%IWKN RTINS AN NI AL
ELEVATION 3" Planking ELEVATION

TEMPORARY COVERS FOR ALL TYPES OF INLETS

Usual 6

Note: Jointing Material Shall Conform To
Requirements Of Item "Reinforced Concrete
Pipe." Material For Tees Shall Conform To
Requirements Of Item "Reinforced Concrete
Pipe." Payment For Tee To Be In Accordance
With Item "Reinforced Concrete Pipe."

PRECAST STORM SEWER TEE

Pay Length Measured

PLAN VIEW

BENDING DETAIL

Notez

& /0r Horizontal Plane Shall
Use Of A "Pipe Collar"
Approved By The Engineer

Price Of "Pipe Collar" Or,

"Precast Elbow"

Be Subsidiary To The Unit Prices Bid For

Item Reinforced Concrete Pipe.
Pay Length Measurement To Be Along
Horizontal ¢ & Horizontal

Wrap Joint With

308 x Mortar

Or Concrete

B
12"Asphalt Fel+ —

|
T |
I
|

| fee—

-
I

One Turn

L 2-0" Min. |

-5

ELEVATION

PIPE COLLAR DETAIL

Plane Of Pipes

N

X

A

Bending Of Proposed Pipe Sewer Or RCP In A Vertical T =
Be Accomplished By The D =
Or A "Precast Elbow"

#12 Gage

Wire
#12 Gage Wire

Handle

I
Variable
Variable

o SECTION C-C

The Price Of Plug Shall Be Subsidiary To The Unit Bid Price For Pipe
Sewer Or RCP. Mortar Joints To Be Used As Directed By The Engineer
Removal Of The Existing Plugs For Storm Sewer Or RCP Conns. Shall Be
Considered Incidental To Item "Excavation And Backfill For Structures

Note:

Concrete Plug For End Of Pipe Culvert Or Sewer

CONCRETE PLUG FOR PIPE

EW/WO T Max.

- 12%
M
N
~N
—
1
Sealed With Mastic
Or Equivalent
D *
Suggested 1:10 - 1215
3 Max Range
Wall Thickness On Top Of Box Or Pipe
Diameter Of Lifting Hole
As
Minimum Length Of Plug [s 2/3 T +/-
Shal | Minimum Diameter At Bottom Of Plug = D - Vg'

Maximum 1/10 T Of Plug Not Seated In Lifting Hole

The Plug Shall Be Cast With The Same
Taper As The Lifting Hole

DETAIL OF PLUG FOR LIFTING
HOLES IN RCB AND RCP

Note:

Outside Dia. (+) 1'-0"

X

Houston District (Bridge)

R

X

X

#6 Wire Mesh Or
#4 Bars @12" C-C
w/4~#4 Circular Ties

¢

N MISCELLANEOQUS
SEWER DETAILS

S
6"

MSD

12" Texas Department of Transportation

For Horizontal Or Vertical

M FILE: STDD11. DGN DN: TxDOT ‘ ck: TxDOT ow: TxDOT |  ck:
@ TxDOT Mar 2004  |DISTRICT|FED REG PROJECT NO. SHEET
REVISIONS Hou 6
d = D‘.Ome*er 32019 2014 Specs COUNTY CONTROL | SECT | JOB [HIGHWAY
P lacement R = Radius




(3) VERTICAL REBAR IN BASE & RISERS

C#4 @ 2" 0.C. EACH CORNER

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

FILE:

DATE:

$ 2" TO CORNER ) e E TOP ELEV TOP ELEV ~----=----=-=-------oooooooo-
(2) ADDITIONAL REBAR
SEE SEPARATE #4 @ 2" 0.C. EACH WALL SEE SEPARATE
F(3) VERTICAL REBAR IN REDUCED RISERS INLET OR LID DETAIL 1" TO JOINT INLET OR LID DETAIL
#4 @ 2" 0.C. EACH CORNER ~ N, \_
e 10 CoRNER K '@/ Bstorr / Browe i
= | & ADDITIONAL REBAR #4 EACH WALL 9)
= {a S Al 3 a ot 1" TO JOINT 5
! < S 2a
| . m Q‘
1 o« » g
o T Sy A1 T Qe
| = a SHRINKAGE /TEMPERATURE WHEN Q2
! 3 § REQUIRED. SEE FABRICATION NOTE 4. E
Vo W Max | —=— n:%
y ! - - ‘
b 0 ‘ B 0
. ~ . =
L i n M I
o T b T
! ~ - (2) ADDITIONAL REBAR ~
; i X #4 @ 2" 0.C. EACH WALL " Q 0
A H I Q95 - D 1" TO JOINT rs 9
- X wuw LONG e ne 3
< n o <
s 2= — Bstorr / Brone T =
RWS 6" f=— <Q <
W ¥ W n ADDITIONAL REBAR #4 EACH WALL
e Y L1 To soInT
PLAN VIEW "A" Ba & -]
: [\ (2) ADDITIONAL REBAR g
SQUARE REDUCED RISER OPTION : ' #4 @ 2" 0.C. EACH WALL
1" TO JOINT
= ;. . ;. " =
= / N / N =
C _ 5 HH B SHORT / B LONG o .
' S ] MAX HOLE DIA = 114" Typ ’ MAX HOLE DIA | s
T OR KO DIA OR KO DIA T
@ 1 (TYP ALL SIDES) } ! (TYP ALL SIDES) | @
Angle of entry Angle of entry ‘ \\\ /// ' \\\ //
s o preater - . p SHRINKAGE /TEMPERATURE . .
or equal to 7° than 7° ~ : N R WHEN REQUIRED. SEE N %
?B BJA o — ~ /FABRICAT[ON NOTE 4.
a | X f 7. { ; @
! }
PIPE CONNECTION T Acrorr  Arove ! f
DETAIL W Max ——{ |=— = LW Max = —=—
Connect pipes within 7° of normal to PB wall. T W‘ X &Y Wi=— W X &Y Wi=—
If necessary, use pipe elbow or curved
1/2 W Max =~ approach alignment to stay within this limit. SECTION A_A SECTION B-B
SQUARE REDUCED RISER OPTION ROUND REDUCED RISER OPTION
FABRICATION NOTES: i i i i
1. Provide Class "H" concrete in accordance with Item 421 and having a minimum compressive strength of 5,000 psi. Otggifvris(érmensmns are clear dimensions, unless noted
2. Provide Grade 60 reinforcing steel or equivalent area of WWR. )
G —— [ R 3. Provide typical clear cover of 1 1" to reinforcing steel at interior or exterior walls.
ﬁ L 4. Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel. Provide steel area = 0.11 in’/ft each way.
5. No substitution is allowed for vertical and horizontal #4 bars in corners.
" " 6. Manufacture base and risers to nearest 3" increment. HL93 LOADING
48" DIA 5"=— 7. Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is 3"
8. Provide [ifting devices in conformance with Manufacturer's recommendations. %@ Bridge
— W X W= 9. See sheet PDD for sizes, dimensions, and reinforcing steel not shown. Division
INSTALLAT[ON NOTES: I Texas Department of Transportation Standard

PLAN VIEW "B"

If required elsewhere. Inverts (benching) to be provided by Contractor. Concrete or mortar used for invert
is subsidiary to specified inlet or manhole.

2. Seal tongue and groove joints with preformed or bulk mastic in conformance with Manufacturer's

recommendations. Tongue and groove joints may be grouted no more than 1" between each section,

or % the joint depth, whichever is greater.

Do not grout rubber gasket joints without Manufacturer's recommendation.

For rigid pipe, cut hole in thin wall panel (KO) 4" Max, 2" Min larger than pipe OD.

For flexible pipe, consult boot/seal Manufacturer's specification for placement tolerance

and hole size. Center pipe in hole and install boot/seal per Manufacturer's specification.

GENERAL NOTES:

Precast Base consists of base slab, base unit, risers (as required), reducing slab (as required), and

ROUND REDUCED RISER OPTION

PRECAST BASE

LA W

PB

prestd01-20.dgn on: TxDOT ‘CK TXDOT‘DW TxDOT ‘cx TxDOT

reduced risers (as required). See sheet PDD for sizes. FILE

2. Designed according to ASTM C913. ©rxpoT  February 2020 conT | sect J08 HIGHWAY

3. Payment for precast base is subsidiary to the specified inlet, per Item 465, "Junction Boxes, Manholes, and Inlets." REVISIONS

DIST COUNTY SHEET NO.




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

MAX DEPTH = 15 ft. to top of BASE SLAB MAX DEPTH = 25 ft. to top of BASE SLAB
Base Unit or Below Grade Slab (w/PJB) Base Unit or Below Grade Slab (w/PJB) = P~ P~
Base Slab Riser Walls Reducing Slab (w/PB) Base slab Riser Walls Reducing Slab (w/PB) o <o o
=% <3 =% <3 o 5% .3 5% < =% .3 o =% .3 3 g <2
29 89 2 29 89 @ SN 29 89 4 29 5 a 29 89 9 oN 29 89 @ Ss da Qg
nan 20 I 0w 20 5} %) nn 20 5} nan 20 ) nan ) o %) nan 20 49} T2 oF o ®
S&o L;kr“ < St Lg“;‘ﬁ < S5 Tt m“;m < T Lh“‘ru < T o Ut;“‘ru < S T o U;kru < Ii IL;: 5<Lot
N S< o 25 ¢ 2 SSg == o 2 S 3 S g 2= 3 2 SS o 259 < SS g 2= o 2 S 3 SS o 25 g L SO S o S
= ST S U < < U o S U < o < U SV - < S U S U= < < oo SV o < Q-2 < U SV < =0 W Sn
%) nx < X< = nx < SJx < = < nx < Sx < = nx < Jx < = nx < Jx < = X< nx < X< = =2 =2 =2
X xY Ashort Along BS Bshort Blong w RVZ)‘EXI%WL Dshort Dlong TS Ashort Along BS Bshort Blong w RVEXIRDWL Dshort Dlong TS BH MIN HOLE DIA KO DIA
ft. in'/ft in/ft in in'/ft in'/ft in. ft. in'/ft in'/ft in. in/ft in'/ft in. in'/ft in'/ft in. Ft. #* in’/ft in'/ft in. ft. in. in.
) 3x3 0.23 0.23 6 0.19 0.19 6 N/A 0.37 0.37 9 0.29 0.29 6 0.24 0.24 6 N/A 0.37 0.37 9 3.5 36 36
iz_ 4x4 0.29 0.29 6 0.24 0.24 6 N/A 0.41 0.41 9 0.47 0.47 6 0.38 0.38 6 N/A 0.41 0.41 9 4.5 48 48
>
8 3x5 0.29 0.18 6 0.19 0.35 6 N/A 0.48 0.48 9 0.39 0.18 6 0.23 0.59 6 N/A 0.48 0.48 9 3.5 36/60 36/60
_§ 4x5 0.36 0.18 6 0.22 0.34 6 N/A 0.42 0.42 9 0.53 0.26 6 0.39 0.59 6 N/A 0.42 0.42 9 4.5 48/60 48/60
§ 5x5 0.36 0.36 6 0.34 0.34 6 N/A 0.43 0.43 9 0.62 0.62 6 0.59 0.59 6 N/A 0.43 0.43 9 55 60 60
; 5x6 0.27 0.27 9 0.34 0.45 6 N/A 0.48 0.48 9 0.47 0.45 9 0.38 0.54 8 N/A 0.48 0.48 9 55 60/72 60/72
§ 6x6 0.27 0.27 9 0.45 0.45 6 N/A 0.56 0.56 9 0.52 0.52 9 0.54 0.54 8 N/A 0.56 0.56 9 6.5 72 72
~
o 8x8 0.46 0.46 9 0.51 0.51 8 N/A 0.45 0.45 12 0.87 0.87 9 0.59 0.59 10 N/A 0.45 0.45 12 8.5 96 72
3x3 0.23 0.23 6 0.19 0.19 6 N/A N/A N/A N/A 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 3.5 36 36
4x4 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 0.47 0.47 6 0.38 0.38 6 N/A N/A N/A N/A 4.5 48 48
3x5 0.29 0.18 6 0.19 0.35 6 3x3 0.30 0.34 9 0.39 0.18 6 0.23 0.59 6 3x3 0.40 0.40 9 3.5 36/60 36/60
4x5 0.36 0.18 6 0.22 0.34 6 3x3 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 3x3 0.46 0.37 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 4x4 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 4x4 0.39 0.39 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 48" 0.39 0.39 9 0.53 0.26 6 0.39 0.59 6 48" 0.47 0.47 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 3x5 0.33 0.40 9 0.53 0.26 6 0.39 0.59 6 3x5 0.48 0.48 9 4.5 48/60 48/60
5x5 0.36 0.36 6 0.34 0.34 6 3x3 0.34 0.34 9 0.62 0.62 6 0.59 0.59 6 3x3 0.53 0.53 9 55 60 60
5x5 0.36 0.36 6 0.34 0.34 6 4x4 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 4x4 0.64 0.64 9 55 60 60
§ 5x5 0.38 0.38 6 0.34 0.34 6 48" 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 48" 0.64 0.64 9 55 60 60
b 5x5 0.36 0.36 6 0.34 0.34 6 3x5 0.34 0.40 9 0.62 0.62 6 0.59 0.59 6 3x5 0.53 0.53 9 55 60 60
T
@ 5x6 0.31 0.31 9 0.34 0.45 6 3x3 0.34 0.34 9 0.47 0.45 9 0.38 0.54 8 3x3 0.61 0.50 9 55 60/72 60/72
L@ 5x6 0.27 0.27 9 0.34 0.45 6 4x4 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 4x4 0.74 0.57 9 5.5 60/72 60/72
[J]
& 5x6 0.29 0.29 9 0.34 0.45 6 48" 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 48" 0.74 0.57 9 55 60/72 60/72
5x6 0.29 0.29 9 0.34 0.45 6 3x5 0.45 0.45 9 0.47 0.45 9 0.38 0.54 8 3x5 0.61 061 9 55 60/72 60/72
6x6 0.29 0.29 9 0.45 0.45 6 3x3 0.41 0.41 9 0.52 0.52 9 0.54 0.54 8 3x3 0.74 0.74 9 6.5 72 72
6x6 0.27 0.27 9 0.45 0.45 6 4x4 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 4x4 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 48" 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 48" 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 3x5 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 3x5 0.87 0.87 9 6.5 72 72
8x8 0.52 0.52 9 0.51 0.51 8 3x3 0.61 0.61 12 0.91 0.91 9 0.70 0.70 10 3x3 0.85 0.85 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 4x4 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 4x4 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 48" 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 48" 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 3x5 0.70 0.85 12 0.87 0.87 9 0.70 0.70 10 3x5 1.01 1.01 12 8.5 96 72
** Unless otherwise indicated.
HL93 LOADING
FABRICATION NOTES:
1. Maximum spacing of reinforcement is 8" %‘* Bridge
2. At manufacturer's option, provide cast or cored holes or thin wall panels (KO) to the Division
maximum diameter shown for each. When no penetration is required, it is acceptable ITexas Department of Transportation Standard
to provide a wall with no sectional reduction.
GENERAL NOTES: DESIGN DATA FOR
1. Precast Junction Box consists of base slab, base unit, risers (as required), and below
grade slab. See sheet PJB for details. PRECAST BASE AND
2. Precast Base consists of base slab, base unit, risers (as required), reducing slab (as
required), and reduced risers (as required). See sheet PB for details.
3. Min Height shown is for stock base units. Use stock base units whenever practical. JUNCT]ON BOX
Smaller height base units can be used in special installation circumstances, when
noted elsewhere in the plans. Absolute minimum height of base units is 2'-6".
FiLe. prestd]10-20.dgn ow: TxDOT _[cx: TxDOT Jow: TxDOT _[cx: TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:
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Angle of entry Angle of entry
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PIPE CONNECTION DETAIL

DATE:
FILE:

Connect pipes within 7° of normal to PJB wall.
If necessary, use pipe elbow or curved approach
alignment to stay within this limit.

SHRINKAGE/TEMPERATURE WHEN
REQUIRED. SEE FABRICATION NOTE 4.

(2) ADDITIONAL REBAR
#4 @ 2" 0.C. EACH WALL
1" TO JOINT

—— Bsrorr / Brong

ADDITIONAL REBAR #4 EACH WALL
" 1" TO JOINT

\ (2) ADDITIONAL REBAR
#4 @ 2" 0.C. EACH WALL
1" TO JOINT

/BSHORT / BLONG

SHRINKAGE/TEMPERATURE WHEN
/REOU!RED. SEE FABRICATION NOTE 4.

DETAIL "B"
RS
O S D S P
T = @
T L
(3) VERTICAL REBAR IN BASE & RISERS 'E_ XX D
#4 @ 2" 0.C. EACH CORNER g " Q — SHORT /
2" TO CORNER — Sf. E’ D
< Qo . LONG
= —
)
<
¢ —{|=1%"TYP
y nY
Hole in below grade slab, g ‘ //’/ B
when required. See =
Fabrication Note 10. -
o ’
=
s ! MAX HOLE DIA L 11 TYP
T OR KO DIA
m 1 (TYP ALL SIDES)
" ‘ —
2ol R ¢
| }
m ASI—/ORT / ALONG N
W Max—=—| |=— =
— W‘ X &Y ~—

SECTION A-A

FABRICATION NOTES:

1. Provide Class "H" concrete in accordance with Item 421 and having a minimum compressive strength of 5,000 psi.

2. Provide Grade 60 reinforcing steel or equivalent area of WWR.

3. Provide typical clear cover of 1 1" to reinforcing steel at interior or exterior walls.

4. Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel. Provide
steel area = 0.11 in?/ft each way.

5. No substitution is allowed for vertical and horizontal #4 bars in corners.

6. Manufacture base and risers to nearest 3" increment.

7. Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is 3"

8. Provide lifting devices in conformance with Manufacturer's recommendations.

9. See sheet PDD for sizes, dimensions, and reinforcing steel not shown.

10. Provide hole in below grade slab only when PJB is installed with inlet type POD.
INSTALLATION NOTES:

Inverts (benching) to be provided by Contractor. Concrete or mortar used for invert is subsidiary
to junction box.
2. Seal tongue and groove joints with preformed or bulk mastic in conformance with Manufacturer's
recommendations. Tongue and groove joints may be grouted no more than 1" between each section,
or % the joint depth, whichever is greater.
Do not grout rubber gasket joints without Manufacturer's recommendation.
For rigid pipe, cut hole in thin wall panel (KO) 4" Max, 2" Min larger than pipe OD.
For flexible pipe, consult boot/seal Manufacturer's specification for placement tolerance
and hole size. Center pipe in hole and install boot/seal per Manufacturer's specification.

GENERAL NOTES:

1. Precast Junction Box consists of base slab, base unit, risers (as required), and below grade slab.
See sheet PDD for sizes.

2. Designed according to ASTM C913.

3. Payment for junction box is per Item 465 "Junction Boxes, Manholes, and Inlets" by type and size.

LR W

Cover dimensions are clear dimensions, unless noted
otherwise.
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ELEVATION VIEW ELEVATION VIEW \V ELEVATION VIEW ELEVATION VIEW
#4 AS SHOWN #4 AS SHOWN #4 AS SHOWN
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Detail "A" =

o o,

PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW

1
S ]
b o O
‘W‘ X W‘ NO OPENINGS SHIP LOOSE RING & COVER 32" DIA CAST-IN RING & COVER 32" DIA CAST-IN RING & GRATE
STYLE 'FG' STYLE 'SL’ STYLE 'RH’ STYLE 'RC’ STYLE 'RG'
ORIENT TAPER TO CORRESPOND | #4 @ 12" 0.C.
WITH ROADWAY CROSS-SLOPE. ¢ /
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1 L3 = —] ~
o | e S N B e ] & R [ —1 — |
T T a | ] > |_ ]
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STYLE ISFGI I X T \ X —
ELEVATION VIEW ELEVATION VIEW ELEVATION VIEW
A + A * A * @Matches inside face of wall of precast base or riser below inlet.
= — = — = —
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No warranty of any

TxDOT assumes no responsibility for the conversion

Short Span Long Span
Reinf Steel Reinf Steel
Style Size (X xY) w @ A x B (nominal) Area Area
SL 3'x3' 6" n/a 0.37 in’/ft 0.37 in?/ft
RH,RC,RG,SH,S51,FG | 3'x3' 6" 3'x3 or 32" Dia 0.37 in’/ft 0.37 in?/ft
SFG 3'x3 6" 3'x3 0.32 in?/ft 0.32 in’/ft
SL 4'x4' 6" n/a 0.34 in’/ft 0.34 in’/ft
RH,RC,RG,SH,S1,FG | 4'x4' 6" 3'x3" or 32" Dia 0.41 in®/ft 0.41 in®/ft
SH,S51,FG 4'x4' 6" 4'x4' 0.41 in’/ft 0.41 in’/ft
SFG 4'x4q 6" 4'x4' 0.32 in’/ft 0.32 in’/ft
SL 3'x5' 6" n/a 0.39 in’/ft 0.39 in’/ft
RH,RC,RG,SH,S51,FG | 3'x5' 6" 3'x3" or 32" Dia 0.48 in?/ft 0.48 in’/ft
SH,S51,FG 3'x5' 6" 3'x5' 0.48 in’/ft 0.48 in’/ft
SFG 3'x5' 6" 3'x5' 0.32 in’/ft 0.32 in’/ft
SL 4'x5' 6" n/a 0.42 in’/ft 0.42 in’/ft
RH,RC,RG,SH,S51,FG | 4'x5' 6" 3'x3" or 32" Dia 0.42 in’/ft 0.42 in’/ft
SH,S51,FG 4'x5" 6" 4'x4" 0.63 in’/ft 0.63 in®/ft
SH,S51,FG 4'x5' 6" 3'x5' 0.66 in’/ft 0.66 in’/ft
SL 5'x5' 6" n/a 0.36 in’/ft 0.36 in?/ft
RH,RC,RG,SH,51,FG | 5'x5' 6" 3'x3 or 32" Dia 0.43 in’/ft 0.43 in?/ft
SH,51,FG 5%5' 6" x4 0.63 in?/ft 0.63 in?/ft /I:AfRI(EATIOtN tN07('SEtS/-‘ S . (style RC), ri i arate (Style RG)
SH.S1.FG SEE] 6 x5 063 {nz/ft 063 /'n2/ft ' a%%afiaﬁisgeagz ,gornate (ySteyle ‘F)é’)”/%gaagor;(;‘fr On/yy gne pe”nreltnrgat?gn fgsr?a/?oweg f)er '
SL 5'X6' 6"/8" n/a 0.48 in?/ft 0.48 in?/ft slab lid.
RH,RC,RG,SH,S51,FG | 5'x6' 6"/8" 3'x3" or 32" Dia 0.48 in’/ft 0.48 in’/ft 2. Provide Class “H" concrete in accordance with Item 421 and having a minimum
SH,S1,FG 5%6' 6'/8" x4 0.60 in/ft 0.60 in’/ft 5 ompressive strength of 5000 psi. valent  WWR
SH,SLFG X6 6"/8" ELEY 0.60 in*/rt 0.60 in*/ft 4: P;gadg clreaarecoverreg;’ g/g”utnog rseiiiorocrinzqt;lrt)ame/nowi‘rreiu(t)side sf‘)au/der of slab for
SL 6'x6’ 6"/8" n/a 0.43 in’/ft 0.43 in’/ft structural reinforcement, and 2" from top of slab for shrinkage and temperature
RH,RC,RG,SH,51,FG | 6'x6' 6"/8" 3'x3" or 32" Dia 0.56 in’/ft 0.56 in?/ft reinforcement. Place short span reinforcing closest to surface.
SH.SLFG 06 G/6 | dxd 0.56 imt/ft | 0.56 in/ft % einforcing. Provide steel area s 0T Insft each way . L erAe
SH,51,FG 6'x6' 6"/8" x5 0.59 in*/ft 0.59 in*/ft 6. No subst/'t%‘t/on is allowed for diagorlva/ #4 bars aroung‘ openings.
SL 8'x8' 8"/10" n/a 0.45 in?/ft 0.45 in?/ft 7. Design tongue and groove joints for full closure on both shoulders. Minimum
RH,RC,RG,SH,51,FG | 8x8' 8"/10" 3'x3' or 32" Dia 0.45 in?/ft 0.45 in?/ft spigot depth is 7.
SH,S1,FG 8'x8' 8'/10" x4’ 0.45 in?/ft 0.45 in?/ft 8. Provide lifting devices in conformance with Manufacturer's recommendations.
SH,S1,FG 8'x8' 8"/10" 3'x5' 0.45 in?/ft 0.45 in?/ft INSTALLATION NOTES:

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

1. Precast slab lids are intended for direct traffic and may be placed in roadway.
2. Seal tongue and groove joints with preformed or bulk mastic in conformance
with Manufacturer's recommendations. Tongue and groove joints may be
grouted no more than 1" between each section, or % the joint depth, whichever
is greater.

Do not grout rubber gasket joints without Manufacturer's recommendation.

Initial installation of grade adjustment rings for Styles 'RH' and 'SH' is limited

to 1'-0" Max as shown.

5. Grade adjustment rings for Styles 'RH' and 'SH' may be increased to 2'-0" Max
when future construction affects final grade of structure. Make adjustments
greater than 2'-0" with additional risers. Adjustments can be made up to Max
depth shown on sheet PDD. Structure must be evaluated if Max depth will be
exceeded.

6. Orient long dimension of grate slots perpendicular to traffic, unless noted
otherwise on plans

@See sheet PDD for corresponding wall thickness (W) of base unit or riser.

AW

Construct cast-in-place reinforced concrete apron, GENERAL NOTES:
when shown elsewhere in plans. Use Class "A" 1. Designed according to ASTM C913.
C?ﬂC”f’ef_e- Apron is subsidiary to PSL. Apron is 2. Payment for lid is per Item 465, "Junction Boxes, Manholes, and Inlets" by type,
I'-6" Min width around precast zone drain. style, size, and opening size (when applicable).

Q.

,f Cover dimensions are clear dimensions, unless noted

- * otherwise.

S e i

¢ | 1 s

T T

1" —— [} HL93 LOADING SHEET 2 OF 2
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DETAIL "A"
(Reinforcing not shown for clarity) PRECAST SLAB LID

When an apron is to be cast around
PSL, use detail above to create an
apron ledge on all 4 sides.

PSL
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

TABLE OF DIMENS[ONS AND REINFORCING STEEL TABLE OF WINGWALL
(Wings for one structure end) REINFORCING
~wi WING DIMENSION FORMULAS: e .
Dimensions Variable Reinforcin Estimated (2~wings) ) @ Extend Bars P 3'-0" minimum into bottom slab of
9 Quantities Bar Size No. Spa (All values are in feet.) box culvert.
per ft of
wing length D #5 ~ r-o" Hw = H + T + C - 0.250' @Adjust as necessary to maintain 1 1#2" clear
Maximum Bars J1 Bars J2 (2~wings) E Py _ 10" A = (Hw - 0.333') (SL) cover and 4" minimum between bars.
Wingwall B = (A) tangent (30°)
Height w X Y z o o Reinf Conc F #4 ~ 1-0" Lw = (A) = cosine (30°) @ Quantities shown are based on an average wing height
Hw N Spa N Spa (Lb/Ft) | (CY/Ft) G #6 4 — for two wings (one structure end). To determine total
v 0 For cast-in-place culverts: quantities for two wings, multiply the tabulated values
26 | 25" | 1-0" 9 77 | #4 | 1-0" | #4 | 1-0" | 3373 | 0248 M #4 4 - Ltw = (N) (5) + (N + 1) (U) by Lw.
- - P #4 ~ 0" i
3-0" 2'-5" 1'-0" 9" 7" #4 1'-0" #4 1'-0" 37.07 0.261 r-o For precast culverts: @Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
"y o Y " " o o R #5 6 - Ltw = (N) (2U + 5) + (N - 1) (0.5)
3-6 2-5 r'-0 9 7 #4 | 10 #4 | I'0 3774 | 0.273 v #4 N 1-0" ) } @ When shown elsewhere on the plans, construct
4'-0" 2'-5" 1'-0" 9" 7" #4 1'-0" | #4 1'-0" 38.41 0.285 Total wingwall area (two wings ~ SF) = (Hw + 0.333') (Lw) 5" deep concrete riprap. Payment for riprap is
ve |52 | 1o 70| 7 || 10| sa| 7o | 175 | 0330 | | TABLE OF ESTIMATED
CULVERT TOEWALL ; w e ; ’
5-0" 3-2" 1-6" | 1-0" 7" #4 1'-0" | #4 1'-0" 45.09 0.343 QUANTITIES provide a 6" wide by I'-6" deep reinforced
5_g" E 1-6" 17_0" 70 #4 1-0" #4 17_0" 4575 0.355 B ) ) 0 concrete toewall along all gdge_s of the riprap
Bar Size No Spa Hw = Height of wingwall 7 adjacent to n_atura[ ground,_ remf_orce the toewall by
6'-0" 3-2" 1'-6" 1'-0" 7" #4 1'-0" | #4 1'-0" 46.42 0.367 i 77 : e SL:1 = Side slope ratio (horizontal:1 vertical) extengmg typ/ca/v riprap reinforcing /dntg vthe toewall; and
A ' on _on | _an " A o -~ - Lw = Length of wingwall 20" extend construction joints or grooved joints
7'-0 3-8 1I'-9 I'-3 7 #4 1'-0 #4 1'-0 52.77 0.414 i d in the directi £l the full
Q #4 1 ~ Ltw = Culvert toewall length 30° oriented in the direction of flow across the fu 1
8'-0" q-2" | 2-0" | I'-6" 8" #5 1'-0" | #4 1'-0" 60.19 0.486 - N = Number of culvert spans \ distance of the riprap at intervals of approximately 20'.
90" 78 | 2.3 | 1.0 Py 4 5 4 5 81.49 0535 Reinf (Lb/Ft) 2.45 When such riprap is provided, the culvert toewall
- - - - : : Conc (CY/Ft) 0.037 See applicable box culvert standard sheet for H, S, T, and U values. BARS D shown in SECTION B-B will not be required.
10'-0" 5-2" 2'-6" | 2'-0" 8" #5 6" #4 6" 97.25 0.584
P o A T " " " @At Contractor's option, culvert toewall may be ended
-0 >'-8 2-9 2-3 8 #6 6 #5 6 133.65 0.634 flush with wingwall toewall. Adjust reinforcing
12'-0" 6'-2" | 3-0" | 2'-6" 9" #7 6" #5 6" 162.29 0.721 as needed.
"y g o g B " " 2'-0"
13-0 6'-8 3-3 2-9 11 #7 6 #5 6 178.80 0.856 @0“ Min to 5'-0" Max. Estimated curb heights are shown
14'-0" 7'-2" 3-6" | 3-0" | 1'-0" #8 6" #5 6" 216.78 0.959 elsewhere in the plans. For structures with pedestrian
T o T A T . - rail or curbs taller than 1'-0, refer to the Extended Curb
15-0 7'-8 4-0 3-0 r-1 #9 6 #6 6 283.06 1.068 Details (ECD) standard sheet. For structures
16'-0" 8-2" 4'-6" | 3-0" | 1'-3" #9 6" #6 6" 297.02 1.234 with T631 or T631LS bridge rail, refer to the Mounting
Details for T631 & T631LS Rails (T631-CM) standard sheet.
" H " Refer to the Box Culvert Rail Mounting Details (RAC) standard
@ s Finished grade u ﬁl_% u i Uil sheet for structures with bridge rail other than T631 or T631LS.
Fn N — = — = ——
O = (roadway slope) s i o ] BARS R
| S RS S i For vehicle safety, the following requirements must be met:
< I ' o ' e For structures without bridge rail, construct curbs
o — % N Ltw See Corner no more than 3" above finished grade.
~ 7? ? ] . B / Details = = e For structures with bridge rail, construct curbs flush
R | ~ ' i o - v g with finished grade.
' . — - =)y w2 Reduce curb heights, if necessary, to meet the above requirements.
L At roadwav(4) | g R n—— ,m§ n '~§ a No changes wi e made in quantities and no additiona
: Conforms to slope . P o O h i b de i s d dditi )
T perpendicular to roadway S| o ST Y
' . 5. | E:wr v compensation will be allowed for this work.
n | O =}
D 3 G : =5 £ 18
H Sl NI
* < I ( SL 2NN AN MATERIAL NOTES:
. <| 1 A 9 N ~ N Provide Class C concrete (f'c=3,600 psi).
J1or v . S A I I Provide Grade 60 reinforcing steel.
5 S : R I Provide galvanized reinforcing steel if required
= | S N Length of wings Y o+ o4 elsewhere in the plans.
T ] based on SL:1 In riprap concrete synthetic fibers listed on the
. T slope along "Fibers for Concrete" Material Producer List (MPL)
~ A i s L Ay L LAy e L Supnl N LB L AU N L SN SRR L LN AP L o ) | this line. Toe of may be used in lieu of steel reinforcing unless
: / 5 s slope BARS J1 BARS V noted otherwise.
: J2 o :
1 / / | N @\ . GENERAL NOTES:
F ' - Mmoo W - 4" Designed according to AASHTO LRFD Bridge Design
\¥F p " R 2'-0" r’—e“ Specifications.
E \\ ’E—j When structure is founded on solid rock, depth of
8" * toewalls for culverts and wingwalls may be reduced
INSIDE ELEVATION PLAN N 5 or eliminated as directed by the Engineer.
w N ‘9 N See Box Culvert Supplement (BCS) standard sheet for
(Showing reinforcing. Culvert and culvert & + additional dimensions and information.
X 8" Y toewall reinforcing not shown for clarity.) (Showing dimensions.) N The quantities for concrete and reinforcing steel
= resulting from the formulas given on this sheet are
F G for Contractor's information only.
T 7-‘ . BARS L BARS J2
" z
R} F Cover dimensions are clear dimensions, unless noted otherwise.
1 4‘{ R @ = Reinforcing dimensions are out-to-out of bars.
2
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @ o v
(Wings for one structure end) REINFORCING gxtend/ Ba;s P 3'-0" minimum into bottom slab of
; ox culvert.
(2~wings) .
. , , , . Estimated WING DIMENSION FORMULAS: g

Dimensions Variable Reinforcing Quantities B S N S ) @Adjust as necessary to maintain 1 1#2" clear
per ft of ar ze o pa (All values are in feet.) cover and 4" minimum between bars.
wing length DL #5 ~ 1'-0" _ '

. Bars J1 Bars J2 (2~wings) DS #5 _ 10" Hw =H + T+ C - 0.250 @ Quantities shown are based on an average wing height
Maximum A = (Hw - 0.333)(SL) for two wings (one structure end). To determine total
Wingwall o B = (A) [tanget (6 + 15°)] o wing , naj.

Height w X Y z @ @ . E #4 ~ 1'-0 i BARS DS quantities for two wings, multiply the tabulated values
elg N Spa N Spa Reinf Conc Lw = (A) = [cosine (8 + 157)] (Short wing) by 0.5 x (A + Lw)
Hw & & (Lb/Ft) | (CY/Ft) F #4 ~ 1-0" g y o :
— For cast-in-place culverts: 0" ; .o . . .
> 6" > _5v 10" 9 7 | #4 | 1-0" #4 ] 10" 3373 0.248 G #6 4 Ltw = [(N) (S) + (N + 1) (U)] = cosine © 2 @ Recommended values of side slope are: 2:1, 3:1, 4:1, and 6:1.
3-0" 2'-5" | 1'-0" 9" 7" #4 | 1I'-0" #4 | 1'-0" 37.07 0.261 M #4 4 - For precast culverts: 2'-0" @ When shown elsewhere on the plans, construct
G o " " B o o P #4 ~ 1'-0" : — . ’ 5 5" deep concrete riprap. Payment for riprap is
36 25 r-o 9 7| #4 | T-0 #4 | 10 37.74 | 0.273 RS #5 3 - Ltw = [(N) (2U + S) + (N - 1) (0.5)] = cosine 6 \)rw" as required by Item 432, "Riprap". Unless otherwise
4'-0" 2'-5" 1'-0" 9" 7" #4 | 1'-0" #4 | 1'-0" 38.41 0.285 ) . I shown on the plans or directed by the Engineer,
— Total wingwall area (two wings ~ SF) = 0.5 (Hw + 0.333') (Lw + A) i "o _g" i
46" 3o 16" 10" 7 | #4 | 1-0" #4 | 1-0" 41.75 0.330 RL #5 3 BARS DL provide a 6" wide by 1'-6" deep reinforced
: : v #4 — 10" (Long wing) concrete toewall along all edges of the riprap
5'-0" 3-2" 1'-6" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 45.09 0.343 9 9 adjacent to n_atura[ ground,j reinf_orce the toewall by
5_gn EN 1_6" 1_0" 7o | #4 | 120" #4 | 1-0" 4575 0.355 TABLE OF ESTIMATED Hw = Height of wingwall 20" extending typical riprap reinforcing into the toewall;
CULVERT TOEWALL SL:1 = Side slope ratio (horizontal:1 vertical) e and extend construction joints or grooved joints
6'-0" 3-2" 1'-6" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 46.42 0.367 OQUANTITIES A = Length of short wingwalls or/ented in the d/_rect/on o_f flow across the f_ul/
70" 3.g" 7-9" 73" 7 | #4 | 1-0" #4 | 1-0" 5277 0414 Lw = Length of long wingwall N distance of the riprap at intervals of approximately 20'.
: : - Ltw = Culvert toewall length o When such riprap is provided, the culvert toewall
e o o i ” Py Py Bar | Size No. Spa g T ‘ ! ;
8'-0 4'-2 2'-0 1'-6 8 #5 | 1'-0 #4 | 1'-0 60.19 0.486 N = Number of culvert spans & shown in SECTION B-B will not be required.
- o o o " " " L #4 ~ 1'-6" 6 = Culvert skew
9-0 4-8 2-3 r'-9 8 #4 6 #4 6 81.49 0.535 Q P 1 _ @At Contractor's option, culvert toewall may be ended
10'-0" 5-2" 2'-6" 2'-0" 8" #5 6" #4 6" 97.25 0.584 See applicable box culvert standard sheet for H, S, T, and U values. flush with wingwall toewall. Adjust reinforcing as needed.
" ' gn g a0 " " " Reinf (Lb/Ft) 2.45 BARS RS
1r-o >'-8 2-9 2-3 8 #6 6 #5 6 133.65 0.634 Conc (CY/Ft) 0.037 (Short wing) @App//’cable values of skew are: 15° 30°, and 45°.
12'-0" 6'-2" | 3-0" | 2'-6" 9" | #7 6" #5 6" 162.29 0.721 . ) )
130" 6-8" | 3-3 >_gv 11 | #7 6" #5 6" 178.80 0.856 2'-0 Typical wingwall angle for all skews.

14'-0" 7'-2" 3'-6" 3-0" 1'-0" #8 6" #5 6" 216.78 0.959 @0" Min to 5'-0" Max. Estimated curb heights are shown
o _an o o T " " elsewhere in the plans. For structures with pedestrian
15-0 7'-8 4-0 3-0 r-1 #9 6 #6 6 283.06 1.068 rail or curbs taller than 1'-0, refer to the Extended Curb

16'-0" 8-2" 4'-6" 3'-0" 1'-3" #9 6" #6 6" 297.02 1.234 Details (ECD) standard sheet. For structures

The use of this standard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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FILE:

with T631 or T631LS bridge rail, refer to the Mounting
Details for T631 & T631LS Rails (T631-CM)

Finished grade standard sheet. Refer to the Box Culvert Rail Mounting

®®

b (roadway slope) . See Corner Details (RAC) standard sheet for structures with bridge
= fn Details BARS RL rail other than T631 or T631LS.
(Long wing)
- For vehicle safety, the following requirements must be met:
Y — 7\(‘ T e For structures without bridge rail, construct curbs
~ Pai S Nlwm = no more than 3" above finished grade.
R : y < o e For structures with bridge rail, construct curbs flush
; ~ SIS J with finished grade.
H S ggf;gggfcjl?ary&pioadway@ 5 §§ g ] Reduce curb heights, if necessary, to meet the above
' & s vy requirements. No changes will be made in quantities and
: G s >¥is RN no additional compensation will be allowed for this work.
e i ™~ : £4/2 ENE
* I I %L CANIN =52 MATERIAL NOTES:
: ! s SR Provide Class C concrete (f'c=3,600 psi).
Il orv a1 S ) 2 2N| @ Provide Grade 60 reinforcing steel.
R - 53 . I L tIN Provide galvanized reinforcing steel if required
[ ' N kL)enggh of wings Y 4 4" % elsewhere in the plans.
1 | ;35@ O/” SL:I L—E-l In riprap concrete, synthetic fibers listed on the
. T T T ) Toe of tsh‘,?fe”geo”g "Fibers for Concrete" Material Producer List (MPL)
S LI ””,W/L"" ,,/,,,,, T F---1 e R LEE 177 slope : BARS J1 BARS V may be used in lieu of steel reinforcing in riprap
: - concrete unless noted otherwise.
; ; 2 ¥ |
1 y [ 2- ’-a—j GENERAL NOTES:
L Designed according to AASHTO LRFD Bridge Design
\¥F E P M X Y = B Specifications.
> When structure is founded on solid rock, depth of
INSIDE ELEVATION W\gu s N toewalls for culverts and wingwalls may be reduced
] PLAN F\I, + or eliminated as directed by the Engineer.
w (Showing (einfO(ting. Culvert and cu/\{ert _ N See Box Cu/ve(t Supplement (BCS) standard sheet
) oy toewall reinforcing not shown for clarity.) (Showing dimensions and 30° skew.) fo;hadd/t/on‘a/‘ dimensions and information.
Tr Teima From the Formuiss given on ths. sheet are
resu
B 7 G — BARS L BARS J2 for Contractor's information only.
|
7/
R—AT* Cover dimensions are clear dimensions, unless noted otherwise.

Reinforcing dimensions are out-to-out of bars.

S

(Typ) ‘=/V

Culvert bottom

> Permissible | slab reinforcing
T -;g ;rL construction %@ gl_'l'l_fg_e
D Jjoint ivision
M —_—— I Texas Department of Transportation Standard
L o o
o sl N
J1—=" . . g

| CONCRETE WINGWALLS

S

Y 7 eid ¢ 1 L 1% WITH FLARED WINGS FOR
T )
o e J | “NIF SKEWED BOX CULVERTS
&|  Construction a
soint <L FOOTING -
WINGWALL AND TOEWALL "
Wingwall toewall 6" - - Culvert toewall 6 FW_S
FILE fw-sstde-20.dgn on: GAF ek caTJow: TxDOT Jex: TxDOT
CORNER DETAILS @ ©rxpor February 2020 CONT | SECT J0B HIGHWAY
SECTION A'A SECTION B'B REVISIONS
(Culvert and culvert toewall - pp—
reinforcing not shown for clarity.) ot oo
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TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: Skew = 0°
X ) (2~wings) .
Estimated . 3
Dimensions Variable Reinforcing Ouantities Eetimated : (All values are in feet.) (2 at discharge end, chamfer may be %' minimum.
ft of ft of Bar Size No. Spa _
per per ft o — = 90° - skew Hw = H +T +C For 15° skew ~ 1"
. wing Toewall D1 #6 ~ 1'-0 Lw = (Hw) (SL) + cosine (8) for Type PW-1 For 30° skew ~ 2"
Maximum Bars JI Bars J2 (2~wings) (I~toewall) Y = (Hw - 1') (SL) = cosine (8) for Type PW-2 and Hw > 4' o "
Wingwall D2 #6 ~ 1'-0 | ( € = For 45° skew ~ 3
Height w X Y z = = - - o = (Hw - 0.5') (SL) = cosine (8) for Type PW-2 and Hw < 4
Hw N Spa N Spa fg”}f C(,‘;)nFc fg”;;f Cc)fch £l #4 - I 3-0" . @Guant/t/es shown are for two Type PW-1 wings. Adjust concrete volume
0 [ (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/FL) F #4 ~ 1'-0" For cast-in-place culverts: . for Type PW-2 wings. To determine estimated quantities for two wings,
> 6" >_10" 10" | 1-0" 7 | #4 | 1-0" #4 | 10" 48.64 0.406 6.85 0071 c Py - & BARS DI Ltw = [(N) (5) + (N + 1) (U)] + cosine (6) mu{tflpr/y ;hg tabuD/ated values by Lw. Quantities shown do not include
weight of Bars D.
2'-9" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 M1 #4 4 _ For precast culverts: 9
3-0" 2'-10" 10" | 1-0" 7" | #4 | 1'-0" #4 | 1'-0" 49.98 0.444 6.85 0.071 P #4 — 1-0" Ltw = [(N) (2 U + S) + (N - 1) (0.5)] + cosine (8) @Prpvide weepholes for Hw = 5'-0" and greater. Fill around weepholes
Total Wingwall Area (two wings ~ SF) with coarse gravel.
3-3" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 53.32 0.462 6.85 0.071 v #4 _ 170" = (2)(Hw)(Lw) for Type PW-1 @
o e . o " o Y = (2(Hw)(Lw) - 6 SF for Type PW-2 and Hw= 4' Extend Bars E2 I'-6" minimum into the wingwall footing.
3-6 2'-10 10 I'-0 7 #4 | 1'-0 #4 | 1'-0 53.98 0.480 6.85 0.071 TABLE OF = (2XHW)Lw) - 1.5 SF for Type PW-2 and Hw < 4 9 g
4'-0" 3-2" -2 1-0" 7| #4 | 1'-0" #4 | 1'-0" 55.77 0.532 6.85 0.071 TOEWALL @Lap Bars M1 1'-6" minimum with Bars M2.
4'-6" 3-2" 1-2" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 59.77 0.568 6.85 0.071 REINFORCING i i
Hw = Height of wingwall P/ace Bars G as shown, equally spaced at 8" maximum. Provide at least
50" | 39" | 17" | 1-2" 7o | #4 | 1-0" | #4 | 1-0" | 6345 | 0632 6.96 | 0.075 Bar | Size | No. | Spa S Lw = Length of wingwall two pairs of Bars G per wing.
. = - skew Ltw = Culvert toewall length
5'-6" 3'-9" 1'-7" 1'-2" 7" #4 | 1'-0" #4 | 1'-0" 67.46 0.668 6.96 0.075 o
— — — — - — — J3 #4 - -0 N = Number of culvert spans @0” Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the
6'-0' 4'-4 2'-0 1'-4 7 #5 | 1'-0 #5 | 1'-0 80.67 0.730 7.07 0.078 M2 #4 2 ~ SL:1 = Channel slope ratio. (horizontal: plans. For structures with pedestrian rail or curbs taller than 1'-0, refer
6'-6" q-4" | 2-0" | 1'-4" 77| #5 | 1'-0" | #5 | 1'-0" 85.05 | 0.768 7.07 0.078 . 3-0" 1 vertical, usual value is 2:1) to the Extended Curb Details (ECD) standard sheet. For structures with
— — — — - — — E2 #4 ~ r-o 6 = Culvert skew T631 or T63ILS bridge rail, refer to the Mounting Details
7'-0 5'-0 2'-3 I'-9 8 #5 | 1'-0 #5 | 1I'-0 92.15 0.864 8.07 0.093 ) for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box
7 6" 50 | 23 | 1o g | #5 | 10" | #5 | 10" 9654 | 0902 807 0.093 BARS D2 sheestere"oipg/,ilab/Te gzg Bucgelzfesfa”dafd lC)u{(\j/ert Ra/i/ yhountt/’?g D_,_e6t3a;ls (R7f\6C3)]sLt§andard sheet for structures with
- s : ridge rail other than or .
8'-0" 5-6" | 2'-8" | I'-10" 8" | #5 6" #5 6" 139.04 0.962 8.13 0.095 N w - 4" Y + 36"
86" 56" 2.8 | 1-10" g | #5 6" #5 6" 144.47 1.000 8.13 0.095 '\" . For vehicle safety, the flo/lowingvrequirev'ments must be met:
3 e For structures without bridge rail, construct curbs no more
9'-6" 6'-0" 2'-10"| 2'-2" 9" #5 6" #5 6" 156.93 1.136 8.41 0.110 + ~ R 1 than 3" above finished grade.
10'-6" 6'_5" 30" >_gn o | #6 6" #5 6" 196.27 1.234 8.57 0.117 % N N T U }_aﬂ..{ . iff:jsitggcégggz with bridge rail, construct curbs flush with
11'-6" 7'-2" 3-6" | 2'-8" 11" | #6 6" #6 6" 230.13 1.438 9.52 0.140 Y + 8 ’: ’: = Reduce curb heights, if necessary, to meet the above requirements.
12'_6" 7_g" 3.9 | 2-11"| 120" | #7 6" #6 6" 283.41 1.592 9.74 0.157 ‘-5—4 T Barrel ~=—0DI No changes will be mavde in quantities and no additional compensation
reinf {e—to will be allowed for this work.
13'-6" g8-2" 4'-0" 3-2" 1'-2" #8 6" #6 6" 348.72 1.804 10.02 0.186
BARS J1 BARS J2 BARS J3 BARS V Culvert J1 o ) o . . .
14'-6" g-10" | 4-5" 3_gn 1-4" | #9 6" #6 6" 432.94 2.046 10.30 0.218 walls @ 1'-0" typical. 2'-3 when the Box Culvert Ra// Mounting Details (RAC)
standard sheet is referred to elswhere in the plans.
15'-6" 9-6" | 4-10"| 3-8" 1I'-6" | #9 6" #7 6" | 489.52 2.302 11.24 0.253 ) @
16-0" | 9-11" | 5-0" | 3-11"| 1'-7" | #9 6" | #7 6" | 50572 | 2.448 | 11.47 | 0279 (F’E’/d bend as needed. p2 DI 3-0" for Hw < 4.
Lw @ " '
w ’ 6" for Hw < 4'.
3-0" Extend Bars G (B @”) F
st AN 3-0" Extend Bars G (B st Ty - 8/ Wingwall Wingwall
¢ G \A/ (Typ)‘ N & XU A
F ®) : SECTION C-C - PW-I
\ ! . o) DESIGNER NOTES:
“n N L ———- Wi——————- Type PW-1 can be used for all applications and must
\ L7 il < J1 be used if railing is to be mounted to the wingwall.
~ Type PW-2 can only be used for applications without
a railing mounted to the wingwall.

MATERIAL NOTES:

Hw
<«
——
P
Vo
e
o
Hw
<
—
=
H
I
-]
on

I
T
Const | . , .
.l a SO . L —3" weephole Provide Class C concrete (f'c=3,600 psi).
CO-nSt, |—— 3" weephole N> Joint Az weepmo, @ Provide Grade 60 reinforcing steel.
Joint = ~ — . h ; . . .
> i X N Provide galvanized reinforing steel if required
X | | N . !’ elsewhere in the plans.
1]
I e e e e o | M R e s S ol o s B s s ks s o s [ [ A GENERAL NOTES:
H T J2 - { = Designed in accordance with AASHTO LRFD Bridge
3 J2 / / f &f | o y*EZ@ N I / / f J f | Design Specifications.
N I f " | { Depth of toewalls for wingwalls and culverts may be
—F I I f J J K reduced or eliminated when founded on solid rock, when
J M]J @_/ K El M1 — M2 J3 directed by the Engineer.
El p — M2 3 P See Box Culvert Supplement (BCS) standard sheet for
_ _ wingwall type and additional dimensions and information.
PARTIAL ELEVATION - PW-I PARTIAL ELEVATION - PW-2 Guantitios for concrete and reinforcing stee
resulting from the formulas given on this sheet are
Culvert for the Contractor's information only.
10" Finished grade skew
" (roadway slope) N
2 3 @ Cover dimensions are clear dimensions, unless noted otherwise.
(Typ) T% @ = G *T ) Reinforcing dimensions are out-to-out of bars.
M | U
J1— G L [
‘ .
— - ¢ 1 | / Limits of culvert %@ Bridge
| —7——] ~ j o Lw iti Division
7/ Z N, Limits of culvert "S—E' / barrel quantities )
Di\\ . s = Lw . barrel quantities 7 S / I Texas Department of Transportation Standard
RSN I / / /
z X r Y = /7 CONCRETE WINGWALLS
Con‘st joint 3 T = ‘ L | I,  ——Fm —m — g — —— —
| s AR S s e e———— — R WITH PARALLEL WINGS FOR
P R I - BOX CULVERTS
N T o “1,° ; : — ~ Lw Culvert skew
I S N | - TYPES PW-1 AND PW-2
g P : fFf—— - -
i El W1 a T 2 |l £ Toe of slope Length of wings based on PLAN
N N _ SL:1 slope along this line. _ PW
8" A _-k Toe of slope
w & M2 DETAILS FOR DETAILS FOR e pwstde01-20.dgn ov GAF o CAT [ow TADOT |cx: TxDOT
TxDOT Feb 2020 N
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS o S
(Showing wing reinforcement.) (Showing wing reinforcement.) (Showing 30° skew.) DIST COUNTY SHEET NO.
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@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other
than T631 or T631LS.

@ For vehicle safety, the following requirements must be met:
Length of box o For structures without bridge rail, construct curbs no more than 3" above
@ finished grade.
@ Bars B ~ Top and e For structures with bridge rail, construct curbs flush with finished grade.
bottom slab Reduce curb heights, if necessary, to meet the above requirements. No changes will
Bars K®ﬁ Bars F2— be made in quantities and no additional compensation will be allowed for this work.

. Bars C ~ Top slab
Perﬂ;/SSItb/E' F/gars D ~ Bottom slab @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
construction maintain cover. For curbs less than 3" high, Bars K may be omitted.

Jjoint (Typ) ‘F% I
{ | { } IEm T” ‘L’ MTTHNTHT TNt * BN ‘L* I e u @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred
® ® . v V| ;
~ f / .\\L . Py \* . V% to elsewhere in the plans.
! 1

U

7 , ,

a |
|
J
|

0" or 1"

c— ‘,/M The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed

¢ welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The
n area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.
| Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices
in the WWR of the same length required for the equivalent bar size, rounded up for
T wire sizes between conventional bar sizes. The lap length required for WWR is

never less than the lap length required for uncoated #4 bars.

. 11/211
N i
| Typ) J

M
d
F2§ N o
2 N * Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR.
>
~

Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.
o—— F2 B °
4 O ), T I T T ae oeoen
~ N l‘ — % ®© ‘Fﬁ/?
7 “

If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,
:}[ the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"
D D &(CTDWS)UUC”O” Jjoint Bars F1 ~ Top slab only
yp

e
v
g
(Typ)

NN
N

I Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same
minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).

TYPICAL SECTION PLAN OF REINF STEEL CONSTRUCTION NOTES:

Do not use permanent forms.

Chamfer the bottom edge of the top slab 3" at the entrance.

Optionally, raise construction joints shown at the flow line by a maximum of 6". If
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed.

MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the
following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of:
e culverts with overlay,
e culverts with 1-to-2 course surface treatment, or
e culverts with the top slab as the final riding surface.
Provide bar laps, where required, as follows:
e Uncoated or galvanized ~ #4 = 1'-8" Min
e Uncoated or galvanized ~ #5 = 2'-1" Min
e Uncoated or galvanized ~ #6 = 2'-6" Min

H— GENERAL NOTES:
é Designed according to AASHTO LRFD Bridge Design Specifications for the range of

3" chamfer ) ¢
(See CONSTRUCTION fill heights _shown. ) )
NOTES.) 1 See the Single Box Culverts Cast-In-Place Miscellaneous Detail (SCC-MD) standard

B N sheet for details pertaining to skewed ends, angle sections, and lengthening.

SECTION THRU CURB Cover dimensions are clear dimensions, unless noted otherwise.

Reinforcing bar dimensions shown are out-to-out of bar.

®

Finished grade
(roadway slope)

HL93 LOADING SHEET 1 OF 2

Division
I Texas Department of Transportation Standard

. = Bridge
—

SINGLE BOX CULVERTS

CAST-IN-PLACE
0" TO 30' FILL

,.Z,,
-4 Yy

uy

-2 Vz@

nyn

BARS C BARS D BARS K (#4)
(Spa = 1'-0" Max)

(Length = 4'-2") SCC'5 & 6

FILE sccs6ste-21.dgn on: TBE k- BUP ‘D\’V'TXDOT k- TxDOT
@TXDOT February 2020 CONT | SECT 408 HIGHWAY
REVISIONS

04/2021 Updated X values. bisT county SHEET 10
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@ BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES
SECTION &
DIMENSIONS 0o
UI" Bars B Bars C Bars D Bars M ~ #4 B‘?a;s]gz gpgm Ba;ts 125 5~p;¢4 53:5#11 Bars K gfngfr%tl Curb Total
:‘l ) © ] © v © © C Reinf |C Reinf| C Reinf
s H T U = | W S| & | Length |Weight| No. | N | & | Length | Weight| X" tyro| Moo | X1 g | Length | Weight| Y “z" | No. | & | Length |Weight| No.| Length | Wt | No. | Length |Weight| Length | Wt | No. | Wt (gQ)C (‘i’b’} (é’Qj (‘i’b’} (é’;’)‘ (‘i’b’)
5 -0" 2'-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 6'-3" 704 2'-6" 3-9" 108 | #5 | 9" 6'-5" 723 | 3-9" 2'-8" 108 | 9" 2'-0" 144 4 39'-9" 106 | 22 39'-9" 584 5-11"| 16 14 | 39| 0.391 80.5 0.5 55 16.1 3,276
5-0" 2'-0" 9" 7" 30| 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 6'-4" 713 2'-7" 3-9" 108 | #5| 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 2'-0" 144 4 39'-9" 106 | 22 | 39'-9" 584 5-11"| 16 14 | 39| 0.429 81.0 | 0.5 55 17.6 3,294
5 -0" 3-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 7' -3 817 3-6" 3-9" 108 | #5 | 9" 6'-5" 723 | 3-9" 2'-8" 108 | 9" 3-0" 216 4 39'-9" 106 | 26 39'-9" 690 5-11"1 16 14 | 39| 0.434 87.8 0.5 55 17.8 3,567
5-0" 3-0" 9" 7" 30| 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 7' -4 826 3 -7 3-9" 108 | #5| 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 3-0" 216 4 39'-9" 106 | 26 | 39'-9" 690 5-11"| 16 14 | 39| 0.472 88.3 | 0.5 | 55 19.3 3,585
5 -0" 4'-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 8 -3" 929 4 -6" 3-9" 108 | #5 | 9" 6'-5" 723 | 3-9" 2'-8" 108 | 9" 4 -0" 289 4 39'-9" 106 | 26 39'-9" 690 5-11"| 16 14 | 39| 0.477 92.4 0.5 55 19.5 3,752
5-0" 4'-0" 9" 7" 30| 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 8 -4" 939 4 -7" 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 4'-0" 289 4 39'-9" 106 | 26 39'-9" 690 5-11"| 16 14 | 39| 0.515 92.9 0.5 55 1 21.1 3,771
5 -0" 5-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 9 -3 1,042 5 -6" 3-9" 108 | #5 | 9" 6'-5" 723 | 3-9" 2'-8" 108 | 9" 5 -0" 361 4 39'-9" 106 | 30 39'-9" 797 5-11"| 16 14 | 39| 0.521 99.7 05| 55| 21.3 4,044
5 -0" 5-0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 9 -4" 1,051 5 -7" 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 5 -0 361 4 39'-9" 106 | 30 39'-9" 797 5-11"] 16 14 | 39| 0.559 | 100.2 0.5 55 | 22.8 4,062
6'-0" 2'-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 6'-7" 742 2'-6" 4 -1 108 | #5 | 9" 6'-9" 760 4 -1 2'-8" 108 | 9" 2'-0" 144 5 39 -9" 133 25 | 39'-9" 664 6'-11"1| 18 16 | 45| 0.440 89.1 0.5 | 63 18.1 3,628
6'-0" 2'-0" 9" 7" 26' | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5 | 6" 6'-8" 1,126 2'-7" 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 2'-0" 144 5 39'-9" 133 25 39'-9" 664 6'-11"1 18 16 | 45| 0.485 | 108.6 0.5| 63 19.9 4,407
6'-0" 2'-0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 6'-10"| 1,155 2'-8" 4 -2 162 | #5 | 6" 7'-0" 1,183 4 -2" 2'-10"| 82 | 12" 2'-0" 110 5 39 -9" 133 | 25 39'-9" 664 7' -1 19 18 | 50| 0.551 109.9 0.5 69 | 22.6 4,463
6' -0" 3-0" 8" 7" 20" | 108 | #6 | 9" 6 -11"| 1,122 | 108 | #5| 9" 7'=-7" 854 3 -6" 4 -1" 108 | #5 | 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 3-0" 216 5 39'-9" 133 29 39 -9" 770 6'-11"] 18 16 | 45| 0.484 96.4 0.5| 63 19.9 3,918
6'-0" 3-0" 9" 7" 26" | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 7'-8" 1,295 3 -7 4 -1" 162 | #5| 6" 6'-10"| 1,155 | 4'-1" 2'-9" 108 | 9" 3-0" 216 | 5 39'-9" 1331 29 | 39'-9" 770 6'-11"| 18 16 | 45| 0528 | 117.3 [ 05| 63 | 21.6 4,754
6'-0" 3-0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 7'-10"| 1,324 3-8" 4 -2 162 | #5 | 6" 7'-0" 1,183 4 -2" 2'-10"| 82 | 12" 3-0" 164 5 39'-9" 133 | 29 39'-9" 770 7' -1 19 18 | 50| 0.601 118.1 0.5 69 | 24.6 4,792
6'-0" 4'-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 8 -7" 967 4'-6" 4 -1" 108 | #5 | 9" 6'-9" 760 | 4'-1" 2'-8" 108 | 9" 4'-0" 289 | 5 39'-9" 1331 29 | 39'-9" 770 6'-11"| 18 16 | 45| 0.527 | 101.0 [ 05| 63 | 21.6 4,104
6'-0" 4 -0" 9" 7" 26" | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 8 -8" 1,464 q-7" 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 4'-0" 289 5 39 -9" 133 29 39 -9" 770 6'-11"| 18 16 | 45| 0.571 123.3 05| 63 | 234 4,996
6'-0" 4'-0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 8 -10"| 1,493 4 -8" q-2" 162 | #5 | 6" 7' -0" 1,183 4 -2" 2'-10"| 82 | 12" 4 -0" 219 5 39 -9" 133 29 39'-9" 770 7' -1" 19 18 | 50| 0.650 | 123.7 0.5 69 | 26.5 5,016
6'-0" 5-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 9-7" 1,080 5 -6" 4 -1" 108 | #5| 9" 6'-9" 760 | 4'-1" 2'-8" 108 | 9" 5-0" 361 5 39'-9" 133 33 | 39'-9" 876 6'-11"| 18 16 | 45| 0.570 | 1083 | 0.5 | 63 | 23.3 4,395
6'-0" 5 -0" 9" 7" 26' | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5 | 6" 9-8" 1,633 5 -7 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 5 -0" 361 5 39'-9" 133 33 | 39'-9" 876 6'-11"| 18 16 | 45| 0.614 | 132.0 05| 63 | 25.1 5,343
6'-0" 5-0" 10" 8" 30| 108 | #6 | 9" 7' -1 1,149 | 162 | #5| 6" 9'-10"| 1,661 5-8" q-2" 162 | #5 | 6" 7' -0" 1,183 | 4-2" 2'-10"| 82 | 12" 5 -0 274 5 39'-9" 133 33 | 39'-9" 876 7' -1" 19 18 | 50| 0.700 | 131.9 | 0.5 | 69 | 28.5 5,345
6'-0" 6'-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 108 | #5| 9" 10 -7" 1,192 6'-6" 4 -1" 108 | #5 | 9" 6'-9" 760 4 -1 2'-8" 108 | 9" 6'-0" 433 5 39" -9" 133 37 39'-9" 982 6'-11"] 18 16 | 45| 0.613 | 115.6 05| 63 | 25.0 4,685
6'-0" 6'-0" 9" 7" 26' | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 10'- 8" 1,802 6'-7" 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 6'-0" 433 5 39'-9" 133 | 37 39'-9" 982 6'-11"1 18 16 | 45| 0.657 | 140.7 05| 63| 26.8 5,690
6'-0" 6'-0" 10" 8" 30| 108 | #6 | 9" 7' -1" 1,149 | 162 | #5| 6" | 10'-10"| 1,830 6'-8" 4 -2" 162 | #5| 6" 7' -0" 1,183 | 4-2" 2'-10") 82 | 12" 6'-0" 329 | 5 39'-9" 133 37 | 39'-9" 982 7' =1 19 18 | 50| 0.749 | 140.2 | 0.5 | 69 | 30.5 5,675
@ For direct traffic culverts (fill height = 2 ft.), identify the required box size
and select the option with the minimum fill height.
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No warranty of any
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The use of this standard is governed by the "Texas Engineering Practice Act".
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DATE:
FILE:

Bars & = 109 and = Linis of skewed O ror skowes vox cuvers win tss chan 2-07 ot i, reak
Limits of skewed Bars C ~ top slab bottom slab Bars F2— end sectionC) S it . iy P .
. existing longitudinal bars with the longitudinal bars in the
end section @ Bars D ~ bottom slab W g 9 g

extension.

For non-skewed box culverts with less than 2'-0" of fill and
for skewed or non-skewed culverts with a fill depth of 2'-0"

or greater, break back the top slab to provide a 1'-10"
minimum lap of the existing longitudinal bars with the
‘ Py S
it y
é)\\
¢ Culvert

longitudinal bars in the extension. Alternatively, if the box is
non-skewed, embed #6 anchor bars with a Type III, C, D , E,

/ Bars C ~ top slab
/ Bars D ~ bottom slab

Bars B ~ top and
Bars C ~ top slab bottom slab

Bars D ~ bottom slabw

I

|
———— H+EH-EHHH ___{‘__
\

Bars F2 —~

or F anchor adhesive into the existing walls, top and bottom
slab at 1'-6" center-to-center spacing. Minimum embedment
depth is 8". Anchor adhesive chosen must be able to achieve
a basic bond strength in tension, Nba, of 26.4 kips. Submit
signed and sealed calculations or the manufacturer’s
published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior
to use. Anchor installation, including hole size, drilling, and
clean out, must be in accordance with Item 450, “Railing.”
| [ Test adhesive anchors in accordance with Item 450.3.3,
Bars C ~ top slab “Tests.” Test 3 anchors per 100 anchors installed.
Bars D ~ bottom slab Break back wings and apron as necessary to install the
T 1 Skew extension. Clean and extend the exposed wingwall and apron
________ — — = ot L a0t o _?/ _L| | reinforcing into the extension. When lengthening existing box
Pt Jig ety ety Ll __ Hyax 1t aur i EnH(
I J |

1 _y4 -

|
1
LHHAAHH S H __{__ N
|
|
|
&
|
|

@
L
S
n
-
N

culverts with dimensions different than current standard
dimensions, form horizontal and vertical transitions as

Tilt bar as necessar dr‘/"ected by the Eng/peer. ‘Match bottom s/abs to maintain an

¢ ntai y Bars F1 ~ top slab uninterrupted flow line. Field bend existing and new
Bars K 0 maintain cover Bars M Bare F2 ~ bottom slab reinforcing into transitions and maintain specified cover

r requirements. For top slabs of culverts with overlay, with

WALLS AND CURB SLAB WALLS AND CURB SLAB 1-to-2 course surface treatment, or with the top slab as the
final riding surface, adjust the "H" dimension to provide a

PLAN OF SKEWED ENDS -~ FROM OO TO ]50@ PLAN OF SKEWED ENDS -~ OVER 300 TO 450 smooth riding surface.

@ When the spacing between Bars B becomes less than half of the normal spacing,
Bars B ~ top and cut bars to avoid conflict.

Bars C ~ top slab bottom slab Bars F2— )

Bars D ~ bottom slabw le—— Limits of skewed @ The length of Bars B vary in the skewed end sections.

Bars F1 ~ top slab

Bars M Bars F2 ~ bottom slab

end section @
. @ [One half of overall width] x [tangent of the skew angle]
Length of extension

|
T rary
il niEiwizkiEiaEiEiEs "‘ T 17 17 [ /7[7/ @ Place Bars F1 and F2 continuously through the angle section.
i '/\,} Bend Bars F1 and F2 to remain parallel to the walls of the box culvert.
/

T (Typ) ()

7=

I, f @ When necessary to avoid conflict in acute corners, shorten the slab extension leg
T e e e s 5 e el of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°.

@ At the Contractor's option, for skews of 15° or less, place Bars B, C, and D parallel to the
skewed end while maintaining spacing along centerline of box. Increase lengths of Bars B
shown on the Single Box Culverts Cast-In-Place (SCC) standards sheets to accommodate
the skew.

|

| ¢ Culvert
' b1 I [

i

[

——— CONSTRUCTION NOTES:

S S S Do not use permanent forms.

o When required, lap Bars H 1'-8" for uncoated or galvanized bars.
Existing box culvert Provide a minimum of 1 %" clear cover.

MATERIAL NOTES:
LENGTHEN]NG DETAIL @ Provide Grade 60 reinforcing steel.

AT Provide galvanized reinforcing steel, if required elsewhere in the plans.
5 " Provide Class C concrete (f'c = 3,600 psi) with these exceptions:
ars

Tilt bar as
necessary

to maintain
cover

Bars C ~ top slab
Bars D ~ bottom slab

B’ Skew

gz;i i; : Z%ﬁfs,/ﬁi/ab provide Class S concrete (f'c = 4,000 psi) for top slabs of culverts with overlay,
Bars K with 1-to-2 course surface treatment, or with the top slab as the final riding

WALLS AND CURB SLAB surface.
~ 0 ° GENERAL NOTES:
PLAN OF SKEWED ENDS OVER 15° TO 30 .

Designed according to AASHTO LRFD Bridge Design Specifications.
Bars F2 @—\ i of angle Refer to Single Box Culverts Cast-in-Place (SCC) standard sheets for details of straight
|
$

sections of culvert.

For skewed sections and angle sections, refer to Single Box Culverts Cast-in-Place (SCC)
standard sheets for slab and wall dimensions, bar sizes, maximum bar spacing, and any other
details not shown.

For skewed ends with curbs, adjust length of Bars H, number of Bars K, curb
concrete volume, and reinforcing steel weight by dividing the values shown on the
culvert Single Box Culverts Cast-In-Place (SCC) standard sheets by the cosine of the skew
angle.

section

~— Limits
Bars FZ@ Limits of Bars F2 @ i of angle e
:/_Qn\g/e section @ section
if

Bars B ~ top

Bars B ~ top
and bottom slab

and bottom slab

Bars B ~ top
I and bottom slab

[ Cover dimensions are clear dimensions, unless noted otherwise. |
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Bars F1 ~ top slab
Bars F2 ~ bottom s/ab \\/‘// Bars C ~ top slab

Bars D ~ bottom slab SCC'MD

Bars F1 ~ top slab
Bars F2 ~ bottom slab

Bars F1 ~ top slab
Bars F2 ~ bottom slab (2
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DISCLAIMER:

BOX DATA
TS s TS TS s TS
=]
o ® —E——
SECTION DIMENSIONS REINFORCING (sq. in. / ft.)@ 4"[# —- AS2 —AS7
Fill M Lift 7
5 H TT | 1B | 75 |Height| (Min) Weight = ’i / ) N —
) ) ) ) AST | As2 | As3 | as4 | as5 | as7 | ass =~ =~ e o/e o o o e o o o )
(ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons) — —
- ! . \
6 2 8 7 7 <2 023 | 027 | 019 | 017 | 019|019 | 017 | 7.2 4d Min 7 \ 4d Min &IC .
6 2 7 7 7 |2<3]| 43 | 025 | 021 | 017 | 017 - - - 6.8 radius (Typ) 1 % Max radius (Typ) ASS ; ax
6 2 7 7 7 |3-5] 43 | 020 017 | 017 | 0.17 - - - 6.8 AS 1T, 2" Max for TS = 5" 1 as4 orTS =5
6 2 7 7 7 10 39 | 020 | 017 | 017 | 017 - - - 6.8 A52 (mfjd’”s (Typ) 4" Min 4" Min
6 2 7 7 7 15 39 0.26 0.20 0.20 0.17 - - - 6.8 AS3 (bqttom) for TS = 6" 1" (Typ unless for TS = 6"
6 2 7 7 7 20 | 39 | 034 | 026|026 | 017 | - - - 6.8 T AS4 (side) I T noted otherwise)
6 2 7 7 7 25 39 | 043 | 032 | 032 | 017 - - - 6.8 1" ) Minimum length is equal to (Typ)
_ _ _ (Typ) spacing of longitudinal AS4
6 2 7 7 7 30 39 0.52 0.38 0.39 0.17 6.8 e reinforcing plus 2" (Typ) Ra-a > ax
i radius ——AS1
6 3 8 7 7 < 2 - 0.20 0.31 0.22 0.17 0.19 0.19 0.17 7.9 o ) (Typ)
6 3 7 7 7 |2<3| 43 | 021 | 024 | 019 | 0.17 - - - 7.5 \ el a / /AS3 /
6 3 7 7 7 3-5 39 0.17 0.18 0.17 0.17 - - - 7.5 ©
@
6 3 7 7 7 10 39 0.17 0.18 0.19 0.17 - - - 7.5 ~ — / ~ U
6 3 7 7 7 15 38 0.22 0.24 0.24 0.17 - - - 7.5 L’ong/‘tu’d('na/ AS8 @
6 3 7 7 7 20 38 0.28 0.31 0.31 0.17 - - - 7.5 reinforcing L——j
6 3 7 7 7 25 38 0.35 0.38 0.39 0.17 - - - 7.5
6 3 7 ~ 7 30 38 042 | 046 | 046 | 017 N N - 75 CORNER OPTION "A CORNER OPTION "B CORNER OPTION "A CORNER OPTION "B
6 |+ p e 7 f 7 <2 - J0191054 1025|017 10191019017 | 86 FILL HEIGHT 2 FT_AND GREATER FILL HEIGHT LESS THAN 2 FT
6 4 7 7 7 > <3| 43 019 | 027 | 021 | 017 _ _ _ 8.2 e e
6 4 7 7 7 3-5 39 0.17 0.21 0.19 | 0.17 - - - 8.2 @Length is equal to spacing of longitudinal
6 4 7 7 7 10 39 0.17 0.20 0.21 0.17 - - - 8.2 reinforcing plus 2". (10" Min) (Typ)
6 4 7 7 7 15 38 0.18 0.27 0.27 0.17 - - - 8.2
e
6 4 7 7 7 20 | 38 [ 024|034 035|017 - - - 8.2 & _ _wwinyp)
6 4 7 7 7 25 38 | 029 | 043 | 042 | 017 - - - 8.2 6" Min ‘ 2" Max (Typ)
6 4 7 7 7 30 | 38 [ 035 ] 051052017 - - - 8.2 5 Longitudinal
‘ | reinforcement ‘
- ‘**a e o o
6 5 8 7 7 < 2 - 0.19 0.37 0.28 0.17 0.19 0.19 0.17 9.3 ~ f
6 5 7 7 7 2<3 43 0.17 0.30 0.24 0.17 - - - 8.9
N
6 5 7 7 7 3-5 43 0.17 0.23 0.21 0.17 - - - 8.9
AS2 (top) } @ Outer cage
6 5 7 7 7 10 39 0.17 0.22 0.23 0.17 - - - 8.9 AS3 (bottom) circumferential AS2 (top)
6 5 7 7 7 15 | 38 [ 017 [ 028 | 029 [ 017 | - - - 8.9 reinforcement AS3 (bottom)
at groove end.
6 5 7 7 7 20 38 0.20 0.37 0.38 0.17 - - - 8.9
6 5 7 7 7 25 38 | 025 | 045 046 | 017 | - - - 8.9 SECTION A-A
6 5 7 7 7 30 | 38 | 030 | 054 | 055 | 017 | - B B 8.9 (Showing top and bottom MATERIAL NOTES:
slab joint reinforcement.) Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
at each face in slabs and walls. This minimum requirement
6 6 8 7 4 <2 - 0.19 0.38 0.30 0.17 0.19 0.19 0.17 10 may be met by the transverse wires when wire mesh
6 6 7 7 7 |2<3| 52 017 | 032 | 026 | 0.17 - - - 9.6 reinforcement is used. X )
Provide Class H concrete (f'c = 5,000 psi).
6 6 7 7 7 3-5 52 0.17 0.24 0.22 0.17 - - - 9.6
6 6 7 7 7 10 43 [ 017 | 023 | 024 | 017 - - - 9.6 GENERAL NOTES:
Designs shown conform to ASTM C1577. Refer to ASTM C1577
6 6 7 7 7 15 39 0.17 | 0.29 | 0.31 | 0.17 - - - 9.6 for information or details not shown.
6 6 7 7 7 20 39 0.18 0.38 0.39 0.17 _ _ _ 96 See Box Culverts Precast Miscellaneous Details (SCP-MD)
standard sheet for details and notes not shown.
6 6 7 7 7 25 38 0.23 | 046 | 048 | 0.17 - - - 9.6 In lieu of furnishing the designs shown on this sheet, the
6 6 7 7 7 30 38 027 | 055 | 057 | 0.17 - R R 9.6 contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shop plans for alternate designs in accordance

DATE:
FILE:

with Item "Precast Concrete Structural Members (Fabrication)".
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@ For box length = 8-0"

SCP-6

@ASZ thru AS4, AS7 and AS8 are minimum required areas of
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DATE:
FILE:

6" Min

PR / See Detail A@

as shown.)@

MULTIPLE UNIT

‘\ Cement stabilized

backfil/@

PLACEMENT

See Section Thru Curb
detail for curb details

End of concrete
box culvert for

payment
- [ Q) [ ]

(See G

3" chamfer
eneral
Notes)

Precast
culvert
wall

Cast-in-place
concrete closure
(Place 4 ~ #4's

| —— Cement

concrete box
stabilized
backf///@

-0 @

Min

N~

2" Typ

Precast

End of "Concrete

Box Culvert"

SECTION B-B

Finished grade
(roadway slope)

Place additional
layer of 6 ~ #4's
spaced at 6" max
as shown

C ~ Curb height@

3'-0" Min c/osure@

slab

( Precast
concrete
box top

SECTION THRU TOP SLABS LESS THAN 8"

3" chamfer
(See GENERAL >\
NOTES)

o 2
< Q
S
~|= .
N
!
Cement
stabilized
backfi//@ -

— T % —— Cast-in-place

concrete closure
(Place 4 ~ #4's

as shown.) @

DETAIL "A" @3)

Finished grade
(roadway slope)

@

— =] ™ g @
K //\\““%E g
H(#4) —

OlO

=—=FEnd of concrete
box culvert
for payment

3'-0" Min

1'-0" Min extension

oy A_o o
\J AT . AN
._\ ; ——Cast-in-place
concrete
closure
I AN @
Wingwall — \\ l=——Precast
I concrete
a8 - box

WINGWALL CONNECTION

(Also applies to safety end treatment.)

BARS C (#4)
(Spa = 1'-0" Max)

ANGLE DETAIL

Extend exposed

reinforcing inside
and outside a min
of 4" into gap

Concrete closure

8" wide band (7

I
Inside face J

Outside face
reinforcing

box culvert
for payment
(Typ)

“
S |
3 < SECTION THRU CURB
i T
=S
QUANTITIES PER FOOT OF CURB
Reinforcing Steel 4.12 Lb
Concrete 0.037 CY
3-0" Min @@ 2-0" Min | (Typ)
I
@ 1'-0" Min extension (Typ)
End of
concrete MM - - —0 _ _ _ _ |- - - — — _ _ |

Cement stabilized
backfill between

multi-boxes @

Joint

Inside face
reinforcing

SECTION A-A

—Ff=—£End of cast-in-

place concrete
closure

PLAN OF SKEWED ENDS

(Showing multi-box placement.)

BARS K (#4)
(Spa = 1'-0" Max)
(Length = 4'-2")

® ©® 606 © ® 0 © ® © O

@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For

structures with pedestrian rail, bicycle rail, or curbs taller than 1'-0, refer to the
Extended Curb Details (ECD) standard sheet. For structures with T631 or T631LS
bridge rail, refer to the Mounting Details for T631 & T631LS Rails (T631-CM)
standard sheet. Refer to the Box Culvert Rail Mounting Details (RAC) standard
sheet for structures with bridge rail other than T631 or T63ILS.

For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
maintain cover. For curbs less than 3" high, Bars K may be omitted.

Extend curb, wingwall, or safety end treatment reinforcing into concrete closure.
Bend or trim, as necessary, any reinforcing that does not fit into closure area.

Provide a 3-0" Min cast-in-place concrete closure. Break back boxes in the field
or cast boxes short. Provide bands of reinforcing in the closure that are the same
size and spacing as in the precast box section. Provide #4 longitudinal
reinforcement spaced at 12 inches Max within the closure. Except where shown
otherwise, construct the cast-in-place closure flush with the inside and outside
faces of the precast box section.

For multiple unit placements, adjust the length of the closure for the interior walls
as necessary. Provide a 3-0" Min cast-in-place closure in the top slab, bottom slab,
and exterior wall. See Section B-B detail when interior walls are cast full length.

Extend precast box reinforcing a minimum of 1'-0" into concrete closure (Typ).

Place bands of reinforcing matching the inside and outside face reinforcing in the
gaps of the top and bottom slabs. Place a band matching the outside face reinforcing
of the wall in the gaps of the walls (placed in the outside face only). Tack weld the
bands to the exposed reinforcing at each point of contact.

For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
finished grade.
e For structures with bridge rail, construct curbs flush with finished grade.
Reduce curb heights, if necessary, to meet the above requirements. No changes will
be made in quantities and no additional compensation will be allowed for this work.

Cement stabilized backfill between boxes is considered part of the box culvert
for payment.

All curb concrete and reinforcing is considered part of the box culvert for payment.

Any additional concrete and reinforcing required for the closures will be considered
subsidiary to the box culvert for payment.

1'-0" typical. 2'-3" when the Box Culvert Rail Mounting Details (RAC) standard sheet is
referred to elsewhere in the plans.

For multiple unit placement with overlay, with 1 to 2 course surface treatment, or
with the top slab as the final riding surface, provide wall closure as shown in
Detail "A".

This dimension may be increased with approval of the Engineer to allow the precast
boxes to be tunneled or jacked in accordance with Item 476, "Jacking, Boring, or
Tunneling Pipe or Box". No payment will be made for any additional material in the
gap between adjacent boxes.

MATERIAL NOTES:

Provide Grade 60 reinforcing steel.

Provide ASTM A1064 welded wire reinforcement.

Provide Class C concrete (f'c = 3,600 psi) for the closures.

Provide cement stabilized backfill meeting the requirements of Item 400,
"Excavation and Backfill for Structures.

Any additional concrete required for the closures will be considered
subsidiary to the box culvert.

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

Refer to the Single Box Culverts Precast (SCP) standard sheets for details and
notes not shown.

Chamfer the bottom edge of the top slab closure 3 inches at culvert closure ends.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bars dimensions are out-to-out of bars.
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No warranty of any
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DATE:
FILE:

WING DIMENSION CALCULATIONS:

Hw =H + T + C - 0.250'
Lw = (Hw - 0.250') (SL)

Finished 12" Lw
grade

N Wingwall
™ é@ 3" Bars J and C ~ Spaced at 10' Max 3" 9

For cast-in-place culverts:
Atw = (N) (S) + (N + 1) (U)
For precast culverts:
Atw = (N) (2U + S) + (N - 1) (0.500')

3

@ I~ G

~ | G (Adjust bar locations as
,,,,,,,,,,,,,,,,,,,, ™~ t[necessary to clear cross pipe.)

P~

/],

#
J
/

Total Wingwall Area (SF)
= (0.5) (Hw + 0.250') (Lw) (N - 1)
. Total Concrete Volume (CY)
First = [(Wingwall Area) (0.583') +
cross pipe (Lw) (Atw) (0.583') +
(Atw) (1.000') (1.167' - 0.583')] + (27)

Total Reinforcing (Lb)
= (1.55) (Lw) (Atw) +
(4.43) (Atw) +
(K) (Hw) (N + 1) (ILw)

Typical
cross pipe

I

Permissible
construction —=
Jjoint

I

Hw (7'-0" Max)

Height of curb above top of top slab (feet)
Bottom Height of wingwall (feet)
saddle K Constant value for use in formulas
pipe (Typ) Slope SL:1 K
6:1 ~ 1041
Anchor toewall length (feet)
Length of wingwall (feet)

T
<
hn

H
3 Bars F ~ Spaced at 1'-3" Max

0 A R NS R I
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.\ Lw
Number of culvert barrels

L] .\ ] L] L] L]
Anchor N
D FJ \& c @ g/ K /I/xf[ toewall SL:1 = Side slope ratio (horizontal : 1 vertical)
N

20" 20" | See applicable box culvert standard for H, S,
v

2 ISOMETRIC VIEW OF T, and U values.
TYPICAL WINGWALL ELEVATION o TYPICAL INSTALLATION

(Cross pipes not shown for clarity.) (Showing bolted anchor option.)
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Backfill between Precast

7" S 7" v v Bottom slab precast culverts culvert
of culvert ! W

® © Ton sz, B
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MATERIAL NOTES:
Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel if required elsewhere in the plans.
Adjust reinforcing as necessary to provide a minimum clear cover
of 1%".
Provide Class "C" concrete (f'c = 3,600 psi).
Provide pipe runners, cross pipes, and anchor pipes meeting
the requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B,
or API 5LX52.
Provide ASTM A307 bolts.
Galvanize all steel components, except the concrete reinforcing,
unless required elsewhere in the plans, after fabrication.
Repair galvanizing damaged during transport or construction
3 in accordance with Item 445, "Galvanizing."

GENERAL NOTES:

——
o o o ® N
R
J 1% | — J |
° Designed according to AASHTO LRFD Bridge Design Specifications.
L ° 7 @ Wingwall The safety end treatments shown herein are intended for use in those
installations where out of control vehicles are likely to traverse the
o | Winawall —— 7" openings approximately perpendicular to the cross pipes.
GorfF GorF 1 g E Cross pipes are designed for a traversing load of 10,000 pounds at
1 ) -z — Optional yield as recommended by Research Report 280-2F, "Safety Treatment of
@ "~ T* |} Construction] |® full width Roadside Parallel-Drainage Structures"”, Texas Transportation Institute,

/ Jjoint AT TOP OF AT TOP OF AT OUTSIDE March 1981.

Precast
culvert
reinforcement

4

\w)
12"

\

-t |

.n

1'-3"

Max
[ ]

1%

(Typ) EXTERIOR WINGWALL INTERIOR WINGWALL OF BOTTOM SLAB AT INTERIOR WINGWALL The quantities for concrete, reinforcing steel, and cross pipes

resulting from the formulas given herein are for Contractor's
. (Cast-in-place culvert) (Cast-in-place culvert) (Cast-in-place culvert) (Precast culvert) information only.
See the Box Culvert Supplement (BCS) standard sheet for

X .
\ additional dimensions and information.

C PLAN VIEWS OF CORNER DETAILS Alternate design drawings bearing the seal of a professional

I I
17'-0"
Max engineer will be acceptable for precast construction of the safety

end treatments.
SECTION A-A

° ? + [

)
H
‘\

N
\
1%

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing dimensions are out-to-out of bars.
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(Showing typical wingwall and wing slab P ide 6:1 flatt /
reinforcing. Pipe runners not shown for clarity.) @ roviae 6:1 or flatter siope.

@0” Min to 5'-0" Max. Estimated curb heights are shown
TABLE OF elsewhere in the plans. For structures without railing %@ Bridge
REINFORCING BAR and curbs taller than 1'-0", refer to Extended Curb ) Division
SIZES AND SPACING Details the Extended Curb Details (ECD) standard sheet. ITexas Department of Transportation Standard
7 , .
v - - @ngwa// and slab thicknesses may be the same as the
w 2D Bar Size Spacing adjacent culvert wall and slab thicknesses (7" Minimum). SAFETY END TREATMENT
L2 3 I'-10 %" c #4 10" Max If thicknesses greater than the minimum (7") are used, FOR BOX CULVERTS
Ty, IS no changes will be made in quantities and no additional ' An
.Z X § -2 8y D #4 Match F and E compensation will be allowed. (MAXIMUM Hw = 7'-0")
S E #4 I'- 0" Max ~
?+ ~ 2'-0" P @ For vehicle safety, reduce height, if necessary, to TYPE I PARALLEL DRAINAGE
A = s F #4 I'- 3" Max provide a maximum 3" projection above finished grade.
T N ? G #6 As shown No changes will be made in quantities and no additional
= N compensation will be allowed for this work.
— s [ [ 10 o SETB-PD
- K #4 1'- 0" Max For culverts with C = 0", the precast culvert reinforcing
R Y Ae <h may extend 1'-0" minimum into wingwall. Wingwall bars F(g setbpdse-22.dgn ow: GAF ok CAT [ow:TxDOT _[ex: TxDOT
s _shown D and R may be omitted. Otherwise, refer to the Wingwall TXDOT  February 2020 conT | sect J08 HIGHWAY
BARS BARS If . BARS R Connection detail on the Box Culvert Precast Miscellaneous REVISIONS
(Length = 4'-3") Details (SCP-MD) standard sheet. 06-2022 ~ Wing dimesions p — o




No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

#6 anchor bar

B x 1'-4" (Typ)
Ve
o T
2'-0" Max ol Cross Pipe ~ Equal spaces at 2'-0" Max - 2'-0" 6" 73.(yjp _ yp
6 min | | 7
| | ‘ B EEE— 3
Culvert | , | ool — )
curbﬁ’f ‘ | € Cross pipe (flush ‘ | G Cross pipe )
Culvert with top of wingwall) ! | Bend anchor bar as #6]la2”c/;$r l))ar
top slab———= 1‘ \ necessary to maintain X - yp
¢ 37" Dia | 2" clear cover to edge
cross pipe @ — of concrete riprap
‘ .
| PART PLAN SECTION B-B
Culvert ‘ - -
barrel e ({vCross / !
| pormissible pipe anchor . | OPTIONAL ANCHOR BAR DETAILS
construction joint ' ‘
I
] I
Wingwall = SET bottom
slab Sleeve pipe
I (see table 6" Dia
Culvert for size) through hole
bottom - W .
slab——F—= / 77{» 77777 7$7 77777 <|77
. Flow :
Saddle pipe (3 ¥ Std) line !
]2u J_ 12u
==
TYPICAL WINGWALL INSIDE ELEVATION Toewall o
(Showing installation of cross pipes.)
SLEEVE PIPE DETAILS(9)
18" Riprap @
N ¢ Cross pipe : ‘
4 s flush with top | Sleeve |
= < = . of wingwall ‘ /pipe 9 i
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¢ Outside
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— ¢ Outside

wingwall

¢ Inside
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SECTION THROUGH INSTALLATION OF TYPICAL FULL CROSS PIPE

(Anchor details and dimensions are similar to those shown below
in Section Through Installation of 3 5" First Cross Pipe detail.)

S+U-2"

S+U-3

[
=
18" Riprap@

Saddle pipe spacing

Saddle pipe spacing ~ Eq spa at 2'-9" Max

Saddle pipe spacing ~ Eq Spa at 2'-9" Max

4 ]/211

4,,
2 Yy

Eqg Spa at 2'-9" Max

— T

=—— ¢ '%¢" Dia through

hole in cross pipe
with %" x 12" bolt,
hex nut, and washer

Measured at toe

¢ 6" Dia through

of wingwall (Typ)

¢ Cross pipe
flush with top
of wingwall

hole in sleeve pipe
with %" x 12" bolt,

1 %" (Typ)

10 % Typ
(Typ)

I
!
¢ Outside L]

wingwall i

Saddle
pipe ——=

-
i
|

~— ¢ Inside

¢ Saddle pipe
(3 V" Std) —=

|

|
~— ¢ Inside L]
I wingwall ' 3

wingwall |
|

‘ "
Toewall

SECTION THROUGH INSTALLATION OF 3 %" FIRST CROSS PIPE

OUTSIDE CULVERT BARREL WITH
OPTIONAL ANCHOR BARS & RIPRAP

OUTSIDE CULVERT BARREL
WITH BOLTED ANCHOR

INSIDE CULVERT BARREL

CROSS PIPE INSTALLATION DETAILS

REQUIRED PIPE SIZES STANDARD PIPE SIZES
Culvert Cross Sleeve ; ; ;
Span Pipe Pipe P/pe Pipe Pipe
! . . Size 0.D. 1.D.
Sizes Size Size
First Pipe 3 %" STD 2 %" STD 2 1" STD 2.875" 2.469"
30" to 42" 4" STD 3" STD 3" STD 3.500" 3.068"
48" to 72" 5" STD 4" STD 3 %" STD 4.000" 3.548"
78" to 120" 6" STD 5" STD 4" STD 4.500" 4.026"
5" STD 5.563" 5.047"
6" STD 6.625" 6.065"
@The proper installation of the first cross pipe is critical
for vechicle saftey. Place the top of the first cross pipe
at no more than 6" above the flow line.
@Always install the third cross pipe from the bottom of the
culvert using a bolted connection. Take care to ensure that
concrete does not flow into this cross pipe so as to permit
disassembly of the bolted connection to allow cleanout access.
Prov/de cross pipes and sleeve pipes (if required) as shown
in the Required Pipe Sizes table. Provide 3 1#2" saddle pipes
for the 3 1#2" first cross pipe.
@At Contractor's option, make the cross pipe continuous across
the inside wingwalls. If this option is selected, omit the sleeve
pipe and make a 15#16" diameter throughhole in the cross
pipe to accept the anchor bolt at the centerline of each
interior wingwall.
Provide riprap when using the Optional Anchor Bar details. Riprap
is included in the bid price for Safety End Treatment. Provide
riprap in accordance with Item 432, "Riprap".
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