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TEMPORARY EROSION AND SEDIMENTATION
DETAIL NO.: SCALE:1010

TEMPORARY EROSION AND SEDIMENTATION GUIDELINES
 N.T.S.



TEMPORARY EROSION AND SEDIMENTATION
DETAIL NO.: SCALE:1020

TEMPORARY EROSION AND SEDIMENTATION GUIDELINES
 N.T.S.



·
·

·

·

·

·
·

·

·

·

·
·

DETAIL NO.: SCALE:1030

SILT FENCE DETAIL
 N.T.S.
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DETAIL NO.: SCALE:1040

ROCK BERM DETAIL
 N.T.S.
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DETAIL NO.: SCALE:1050

TRIANGULAR FILTER DIKE
 N.T.S.
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DETAIL NO.: SCALE:1060

STABALIZED CONSTRUCTION ENTRANCE DETAIL
 N.T.S.



DIRECT FLOW INDIRECT FLOW

NOTES

KEY NOTES

DETAIL NO.: SCALE:2170

STANDARD CURB AND GUTTER
 N.T.S.



NOTES

DETAIL NO.: SCALE:2190

INTEGRAL CURB
 N.T.S.



NOTES

DETAIL NO.: SCALE:2200

RIBBON CURB
 N.T.S.



PLAN

SECTION

NOTES

DETAIL NO.: SCALE:2240

SIDEWALK DETAIL
 N.T.S.



NOTES

DETAIL NO.: SCALE:2250

SIDEWALK ADJACENT TO CURB AND GUTTER
 N.T.S.



CURB AND GUTTER REPLACEMENT EXISTING

NOTES

DETAIL NO.: SCALE:2280

CURB AND GUTTER IN EXISTING PAVEMENT
 N.T.S.



MATERIAL REQUIREMENTS

CLASS "B"

DETAIL NO.: SCALE:3020B

SURFACE REPLACEMENT DETAILS - CLASS B
 N.T.S.



CLASS "C"

MATERIAL REQUIREMENTS

DETAIL NO.: SCALE:3020C

SURFACE REPLACEMENT DETAILS - CLASS C
 N.T.S.



CLASS "D"

MATERIAL REQUIREMENTS

DETAIL NO.: SCALE:3020D

SURFACE REPLACEMENT DETAILS - CLASS D
 N.T.S.



DETAIL NO.: SCALE:3040

CONCRETE ENCASEMENT DETAIL
 N.T.S.



DETAIL NO.: SCALE:3070

DRY UTILITY CONDUIT BACKFILL DETAIL
 N.T.S.



COMMON DRY UTILITY TRENCH DETAIL @
DETAIL NO.: SCALE:3080

COMMON DRY UTILITY TRENCH DETAIL AT STREET
CROSSING

 N.T.S.



DETAIL NO.: SCALE:3090

DRY UTILITY SLEEVE LOCATOR DETAIL
 N.T.S.



DETAIL NO.: SCALE:4010

FIRE HYDRANT ASSEMBLY
 N.T.S.



CONCRETE THRUST BLOCKING DETAIL FOR MJ

HORIZONTAL BLOCKING TABLE
PIPE
SIZE

"X"
DIM.

PLUGS & TEES 90° BENDS 45° BENDS 22°30' BENDS 11°15' BENDS
"A" MIN.

AREA
MIN.
VOL. "B" MIN.

AREA
MIN.
VOL. "C" MIN.

AREA
MIN.
VOL. "D" MIN.

AREA
MIN.
VOL. "E" MIN.

AREA
MIN.
VOL.

4" 1'-0" 1'-0" 0.83 0.05 1'-0" 0.83 0.05 1'-0" 0.83 0.05 1'-0" 0.83 0.05 1'-0" 0.83 0.05
6" 1'-6" 1'-0" 1.06 0.06 1'-2" 1.05 0.09 1'-0" 0.83 0.05 1'-0" 0.83 0.05 1'-0" 0.83 0.05
8" 1'-6" 1'-3" 1.89 0.11 1'-6" 2.66 0.15 1'-3" 1.44 0.08 1'-0" 0.83 0.05 1'-0" 0.83 0.05

10" 1'-6" 1'-9" 2.95 0.17 2'-0" 4.17 0.24 1'-6" 2.26 0.13 1'-3" 1.15 0.07 1'-0" 0.83 0.05
12" 1'-6" 2'-0" 4.25 0.24 2'-3" 6.00 0.34 1'-9" 3.25 0.18 1'-3" 1.65 0.10 1'-0" 0.83 0.05
16" 2'-0" 2'-7" 7.54 0.56 3'-0" 10.65 0.79 2'-3" 5.76 0.43 1'-8" 2.94 0.22 1'-2" 1.48 0.11
18" 2'-0" 2'-11" 7.70 0.57 3'-5" 10.89 0.82 2'-6" 5.89 0.44 1'-10" 3.01 0.22 1'-5" 1.51 0.11
20" 2'-0" 3'-3" 7.86 0.59 3'-9" 11.12 0.84 2'-9" 6.01 0.45 2'-0" 3.07 0.23 1'-7" 1.54 0.12
24" 2'-0" 3'-8" 11.33 0.84 4'-3" 16.00 1.20 3'-2" 8.65 0.65 2'-6" 4.42 0.33 1'-10" 2.22 0.17
NOTE:CALCULATIONS IN MIN. AREA COLUMN ARE IN SQUARE FEET. CALCULATIONS IN THE MIN. VOLUME COLUMN ARE IN CUBIC

YARDS.

DETAIL NO.: SCALE:4020

CONCRETE THURST BLOCKING DETAIL FOR MJ PIPE
FITTINGS

 N.T.S.



RESILIENT WEDGE GATE VALVE AND BOX DETAIL
DETAIL NO.: SCALE:4030

R. W. GATE VALVE AND BOX DETAIL (12IN AND SMALLER)
 N.T.S.



NOTES:

PIPE SIZE 6" 8" 10" 12" 14" 16" 18" 20" > 20"
UPPER

RESTRAINED
LENGTH FT.

23' 30' 36' 43' 49' 55' 61' 67' REFERENCE
DRAWINGS

LOWER
RESTRAINED
LENGTH FT.

6' 8' 10' 12' 13' 15' 16' 18' REFERENCE
DRAWINGS

DETAIL NO.: SCALE:4040

VERTICAL BEND RESTRAINED JOINT DETAIL
 N.T.S.



DETAIL NO.: SCALE:4060

BLOW OFF VALVE ASSEMBLY
 N.T.S.



PLAN

SECTION

DETAIL NO.: SCALE:4080

TAPPING SLEEVE & VALVE
 N.T.S.



PLAN
NOTES:

SECTION

DETAIL NO.: SCALE:4090

1IN WATER SERVICE & METER BOX INSTALLATION
 N.T.S.



SECTION

PLANNOTES:

BULLHEAD (2-1") WATER SERVICE & METER BOX
DETAIL NO.: SCALE:4100

BULLHEAD (2-1IN) WATER SERVICE & METER BOX
INSTALLATION

 N.T.S.



SECTION

PLANNOTES:

DETAIL NO.: SCALE:4110

2IN WATER SERVICE & METER BOX INSTALLATION
 N.T.S.



NEW SANITARY SEWER CROSSING EXISTING WATERLINE

NEW SANITARY SEWER PARALLEL TO EXISTING WATERLINE

KEY NOTES:

DETAIL NO.: SCALE:4120

WATER AND SANITARY SEWER CROSSING
 N.T.S.



DETAIL NO.: SCALE:4130A

COMBINATION AIR VACUUM RELEASE VALVE
 N.T.S.



VENT PIPE WITH BOLLARDNOTES:

DETAIL NO.: SCALE:4130B

COMBINATION AIR VACUUM RELEASE VALVE
 N.T.S.
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COVER SECTION

PICK BAR DETAILFRAME SECTION

DETAIL NO.: SCALE:5010

MANHOLE RING AND COVER
 N.T.S.



SECTION VIEW
BOLT HOLE DETAIL

BOLT HOLE DETAIL
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GASKET GROOVE DETAIL

XX

COVER BACK

(OUTSIDE GROOVE)

WATERTIGHT/AIRTIGHT MANHOLE RING AND
DETAIL NO.: SCALE:5020

WATERTIGHT-AIRTIGHT MANHOLE RING AND COVER
 N.T.S.



MANHOLE NOTES:

DETAIL NO.: SCALE:5040

PRECAST CONCRETE MANHOLE
 N.T.S.



U-BOLT ANCHOR DETAIL NOTE:

DETAIL NO.: SCALE:5050

WASTEWATER MANHOLE DROP FIXTURE
 N.T.S.



MATERIAL SCHEDULE

DETAIL NO.: SCALE:5080

WASTEWATER MANHOLE BACKFILL DETAIL
 N.T.S.



PLAN VIEW

PROFILE  VIEW
4" RESIDENTIAL WASTEWATER SERVICE

DETAIL NO.: SCALE:5101

4IN RESIDENTIAL WASTEWATER SERVICE CONNECTION
 N.T.S.



DETAIL NO.: SCALE:5131

MANHOLE WITH DOGHHOUSE OPENINGS
 N.T.S.
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KEY NOTES

G1
N.T.S.

A1 TYPICAL RESIDENTIAL COLLECTOR STREET SECTION  (36' BOC - BOC)
N.T.S.

TYPICAL RESIDENTIAL STREET SECTION  (31' BOC - BOC)

TYPICAL STREET SECTIONS
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 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

(Lbs)

Reinf

(CY)

Conc

(Lbs)

Reinf

(CY)

Conc

P
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P
E
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D

D
I

A
 

O
F

for each addt'l Pipe

Values to be added

 

 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

 

 8'- 5 •"

 7'-10 •"

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

AND QUANTITIES FOR ONE HEADWALL

TABLE OF VARIABLE DIMENSIONS

W Y L
2
:
1

X and W
3
:
1

4
:
1

6
:
1

S
L

O
P

E

X

1

Values for one Pipe

1

4

 

   

                                                      

  60"                       34'- 0"            1619 22.9            353  6.0

  54"                       31'- 0"            1412 19.2            300  5.0

  48"                       28'- 0"            1181 15.9            231  4.0

  42"                       23'- 6"             914 11.5            179  3.0

  36"                       20'- 6"             727  9.0            144  2.3

  33"                       19'- 0"             667  7.8            127  2.0

  30"                       17'- 6"             587  6.7            110  1.7

  27"                       16'- 0"             506  5.7             96  1.4

  24"                       14'- 6"             447  4.8             80  1.2

  21"                       13'- 0"             381  3.9             69  0.9

  18"                       11'- 6"             326  3.2             50  0.7

  15"                       10'- 0"             264  2.5             37  0.5

  12"                        8'- 6"             220  1.9             28  0.4

  72"                       26'- 8"            1283 17.3            334  5.6

  66"                       24'- 8"            1126 14.9            300  4.9

  60"                       22'- 8"             984 12.7            264  4.3

  54"                       20'- 8"             863 10.7            226  3.6

  48"                       18'- 8"             720  8.9            175  2.8

  42"                       15'- 8"             575  6.5            141  2.1

  36"                       13'- 8"             464  5.1            115  1.7

  33"                       12'- 8"             417  4.5            101  1.4

  30"                       11'- 8"             379  3.8             89  1.3

  27"                       10'- 8"             328  3.3             77  1.0

  24"                        9'- 8"             295  2.8             67  0.9

  21"                        8'- 8"             254  2.3             57  0.7

  18"                        7'- 8"             217  1.9             42  0.5

  15"                        6'- 8"             177  1.5             32  0.4

  12"                        5'- 8"             144  1.1             24  0.3

  72"                       20'- 0"             910 11.7            272  4.4

  66"                       18'- 6"             797 10.1            242  3.9

  60"                       17'- 0"             707  8.7            219  3.4

  54"                       15'- 6"             618  7.3            186  2.9

  48"                       14'- 0"             527  6.1            146  2.3

  42"                       11'- 9"             424  4.5            119  1.7

  36"                       10'- 3"             343  3.5             96  1.4

  33"                        9'- 6"             310  3.1             84  1.2

  30"                        8'- 9"             287  2.7             77  1.0

  27"                        8'- 0"             245  2.3             67  0.8

  24"                        7'- 3"             221  2.0             58  0.7

  21"                        6'- 6"             189  1.6             48  0.6

  18"                        5'- 9"             166  1.3             37  0.5

  15"                        5'- 0"             133  1.1             28  0.3

  12"                        4'- 3"             114  0.8             22  0.2

  72"                       13'- 4"             587  7.1            213  3.3

  66"                       12'- 4"             530  6.2            194  2.9

  60"                       11'- 4"             469  5.3            174  2.5

  54"                       10'- 4"             415  4.5            151  2.1

  48"                        9'- 4"             350  3.8            117  1.7

  42"                        7'-10"             290  2.8             97  1.3

  36"                        6'-10"             241  2.2             81  1.0

  33"                        6'- 4"             216  2.0             71  0.9

  30"                        5'-10"             197  1.7             65  0.8

  27"                        5'- 4"             173  1.5             56  0.6

  24"                        4'-10"             158  1.3             50  0.5

  21"                        4'- 4"             137  1.1             43  0.4

  18"                        3'-10"             120  0.9             32  0.3

  15"                        3'- 4"              99  0.7             24  0.3

  12"                        2'-10"              84  0.6             20  0.2

 

    

 

45'- 4 ƒ"

41'- 4 ‚"

37'- 3 •"

31'- 6 ‚"

27'- 5 ƒ"

25'- 5 •"

23'- 5 ‚"

21'- 4 ƒ"

19'- 4 •"

17'- 2 ƒ"

15'- 2 •"

13'- 2 ‚"

   11'- 2"

38'- 1 ‚"

35'- 2 •"

32'- 3 ƒ"

   29'- 5"

26'- 6 ‚"

22'- 5 ƒ"

   19'- 7"

18'- 1 ƒ"

16'- 8 ‚"

   15'- 3"

13'- 9 •"

12'- 2 ƒ"

10'- 9 •"

    9'- 4"

 7'-10 ƒ"

30'- 4 ƒ"

   28'- 1"

25'- 9 ‚"

23'- 5 •"

21'- 1 ƒ"

17'-11 •"

15'- 7 ƒ"

14'- 5 ƒ"

   13'- 4"

   12'- 2"

   11'- 0"

 9'- 8 ƒ"

 8'- 6 ƒ"

    7'- 5"

    6'- 3"

22'- 8 •"

20'-11 •"

19'- 2 ƒ"

17'- 5 ƒ"

   15'- 9"

13'- 5 ‚"

11'- 8 ‚"

   10'-10"

 9'-11 •"

    9'- 1"

 8'- 2 •"

 7'- 2 ƒ"

 6'- 4 ‚"

 5'- 5 ƒ"

 4'- 7 •"

 

 

 

   39'- 3"

35'- 9 •"

   32'- 4"

27'- 1 •"

   23'- 8"

21'-11 ‚"

20'- 2 •"

18'- 5 ƒ"

   16'- 9"

15'- 0 ‚"

13'- 3 ‚"

11'- 6 •"

 9'- 9 ƒ"

30'- 9 •"

28'- 5 ƒ"

   26'- 2"

23'-10 ‚"

21'- 6 ƒ"

   18'- 1"

15'- 9 ‚"

14'- 7 •"

13'- 5 ƒ"

12'- 3 ƒ"

   11'- 2"

   10'- 0"

 8'-10 ‚"

 7'- 8 •"

 6'- 6 •"

23'- 1 ‚"

21'- 4 ‚"

19'- 7 •"

17'-10 ƒ"

   16'- 2"

13'- 6 ƒ"

   11'-10"

10'-11 ƒ"

10'- 1 ‚"

 9'- 2 ƒ"

 8'- 4 •"

    7'- 6"

 6'- 7 ƒ"

 5'- 9 ‚"

    4'-11"

15'- 4 ƒ"

   14'- 3"

   13'- 1"

11'-11 ‚"

10'- 9 ‚"

 9'- 0 •"

 7'-10 ƒ"

 7'- 3 ƒ"

 6'- 8 ƒ"

    6'- 2"

    5'- 7"

    5'- 0"

    4'- 5"

 3'-10 ‚"

 3'- 3 ‚"

 

 

 

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'-1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

   9'- 4"

   8'- 9"

   8'- 3"

   7'- 6"

   6'- 7"

   5'-10"

   5'- 1"

   4'- 8"

   4'- 4"

   3'-11"

   3'- 7"

   3'- 1"

   2'- 8"

   2'- 2"

   1'- 9"

 

 

 

 7'- 3 •"

 6'- 8 •"

 6'- 1 •"

 5'- 6 •"

 4'-11 •"

   4'- 8"

 4'- 4 •"

   4'- 1"

 3'- 9 •"

 3'- 4 •"

   3'- 1"

 2'- 9 •"

   2'- 6"

REINFORCING STEEL

TABLE OF

Slope

Toe of

 

  72"  3'- 4" 1'- 3"  7'- 3"

  66"  3'- 3" 1'- 3"  6'- 9"

  60"  3'- 3" 1'- 3"  6'- 3"

  54"  3'- 0" 1'- 3"  5'- 9"

  48"  2'- 7" 1'- 3"  5'- 3"

  42"  2'- 4" 1'- 0"  4'- 6"

  36"  2'- 1" 1'- 0"  4'- 0"

  33"  1'-11" 1'- 0"  3'- 9"

  30"  1'-10" 1'- 0"  3'- 6"

  27"  1'- 8" 1'- 0"  3'- 3"

  24"  1'- 7" 1'- 0"  3'- 0"

  21"  1'- 4" 1'- 0"  2'- 9"

  18"  1'- 2" 1'- 0"  2'- 6"

  15"     11" 1'- 0"  2'- 3"

  12"      9" 1'- 0"  2'- 0"

P
I

P
E
,

D

D
I

A
 

O
F

CONSTANT DIMENSIONS

TABLE OF

Max

at 1'-0"

Spacing

12 x L

12 x H   7

12 x L

12 x H   7
Max Length = 12 x H   3" x

 

Min Length = 6"   3" x

to maintain 4" Min cover for pipes.  

Provide a 1'-0" footing as shown where required

(Roadway Slope)

Finished Grade

 

be allowed for this work.

quantities and no additional compensation will

requirements.  No changes will be made in

shall be reduced, if necessary, to meet these

than 3" above finished grade.  Curb heights

For vehicle safety, curbs shall project no more

(one headwall).

Quantities shown are for one structure end only

line.

Lengths of wings based on SL:1 Slope along this

increase slightly for metal pipe installations.

Quantities shown are for concrete pipe and will

Bars E

Bars C

Bars F

Bars V -V1 x

Bars G

Bars A -A1 x

Bars B

Bars B -B1 x

Bars W

Bars S

Bars C

Bars F

Bars V -V1 x

Bars W

Bars S

H
Y

K

D DG

L Pipe or PipesC

W

ELEVATION

PLAN

L

A

A

8
"

6"
6"

  A    # 4   1'-0"   ~ 

  B    # 3   1'-6"   ~ 

  C    # 4   1'-0"   ~ 

  D    # 3   1'-0"   ~ 

  E    # 5     ~     4 

  F    # 5     ~     ~ 

  G    # 3     ~     2 

  S    # 4     ~     6 

  V    # 4   1'-0"   ~ 

  W    # 5     ~     4 

Bar Size Spa No.

30°

30°

2"

1
'
-
0
"

6
"

4
"

3
"

BARS B & B -B1 X

BARS C

3"

1
'
-
2
"

Y   4"

9" Min

1'-6"

Bars B

Bars Bx

1
'
-
0
"

6
"

(2'-0" long)

4
"

30°

G K H

Bars F ~ 2"

4

4

X/2

X

BARS V

5

5

                                       1"

3
"

(
T
y
p
)

Bars E

3

8"

3
"

2

M
a
x

2

GENERAL NOTES:

+

-

+
-

- -

Showing dimensions

1

6

6

perpendicular to Rdwy

Conforms to SL:1 slope

face of wall.

Bar W on inside

needed to support

provide bars as

Contractor shall

M
i
n

4
"

H

K

Bars G Bars A

Bars B

Bars C

Bars S

Bars V -V1 x

Bars W

Bars D -D1 x

Bars E

TYPICAL WING ELEVATION

Bars V
Bars S

Bars B

Bars A -A1 x

SECTION A-A

3

Const Jt

Bars W

Bars D

4
"

1
'
-
6
"

1'-0"

6
" 6
"

6"

6"

3

Bars F

directly to these culvert headwalls.

  No bridge rails of any type may be mounted

3600 psi.

have a minimum compressive strength of

  All concrete shall be Class "C" and shall

  All reinforcing steel shall be Grade 60.

from the surface of the concrete.

the center of the outside layer of bars 2"

  Reinforcing steel shall be placed with

Specifications.

  Designed according to AASHTO LRFD

  CONCRETE HEADWALLS  

   WITH FLARED WINGS FOR   

   0° SKEW PIPE CULVERTS   

CH-FW-0

February 2010

chfw00se.dgn   TxDOT  TxDOT  TxDOT  GAF
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     PRECAST BASE     

HL93 LOADING

SECTION A-A

T
S

A
S
 
R

E
Q
'D

R
E

D
U

C
E

D
 
R
I
S

E
R

S

SQUARE REDUCED RISER OPTION

LONGBSHORT / B

LONGBSHORT / B

LONGBSHORT / B

LONGASHORT / A

LONGD 

SHORT /D

B
S

X & Y WW

A
S
 
R

E
Q
'D

 
R
I
S

E
R

S

TOP ELEV

M
A

X
 

D
E

P
T

H

B
H
 

M
I
N

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

" TYP2
11

" TYP2
11

" TYP2
11

"
2

1
1
 

"
2

1
1
 

 W Max2
1

INLET OR LID DETAIL

SEE SEPARATE

SECTION B-B
ROUND REDUCED RISER OPTION

X & Y WW

B
S

T
S

A
S
 
R

E
Q
'D

R
E

D
U

C
E

D
 
R
I
S

E
R

S

TOP ELEV

M
A

X
 

D
E

P
T

H

B
H
 

M
I
N

A
S
 
R

E
Q
'D

 
R
I
S

E
R

S

 W Max2
1

INLET OR LID DETAIL

SEE SEPARATE

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

FABRICATION NOTE 4.

WHEN REQUIRED. SEE

SHRINKAGE/TEMPERATURE

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

PB

or equal to 7°

is less than

Angle of entry

than 7°

is greater

Angle of entry

6
" 

M
I
N

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

6
" 

M
I
N

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

DETAIL

PIPE CONNECTION

approach alignment to stay within this limit.

If necessary, use pipe elbow or curved

Connect pipes within 7° of normal to PB wall.

"
2

1
1
 

"
2

1
1
 

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

2.  Designed according to ASTM C913. 

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

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

  

  

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

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

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

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

    or ½ the joint depth, whichever is greater.

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

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

    to specified inlet or manhole.

1.  Inverts (benching) to be provided by Contractor.  Concrete or mortar used for invert is subsidiary

  

  

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

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

7.  Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is ¾".

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

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

4.  Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel.  Provide steel area = 0.11 in²/ft each way.

3.  Provide typical clear cover of 1 ½" to reinforcing steel at interior or exterior walls.

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

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

  Cover dimensions are clear dimensions, unless noted

AA

SQUARE REDUCED RISER OPTION

C

F

X WW

Y
W

W

R
W

L
6
"

6"RWS

 W Max2
1

PLAN VIEW "A"

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN BASE & RISERS

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN REDUCED RISERS

BB

ROUND REDUCED RISER OPTION

C

X WW

Y
W

W

5"48" DIA

 W Max2
1

PLAN VIEW "B"



FRONT VIEW RIGHT VIEW LEFT VIEW
(EXTENSIONS NOT SHOWN)

REAR VIEW

6"4'-6"6" 5'-0" 6"

9
"

6" 4'-6" 6" Y 6"

R
2"

6
"

6
"

16'-0"

1
'-

9
"

6
"

PLAN VIEW

REAR

FRONT

L
E

F
T

R
I
G

H
T

6
"

Y
6
"

6" 6" 6"

6
"

1
'-

0
"

6
"

6"

N

16'-0"

D
A

T
E
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FOR TEMP DRAINAGE

4" Dia x 2" DEEP SLOT

HS20 LOADING          SHEET 1 OF 2

Standard
Division
Bridge

OUTSIDE ROADWAY

PRECAST CURB INLET

T
H

R
O

A
T

L
I
D

6
"

" 
M
I
N
 
T

Y
P

 
4

3

(SHOWING LEFT AND RIGHT EXTENSIONS)

(SHOWING LEFT AND RIGHT EXTENSIONS)

PCO

Chamfer Chamfer Chamfer11 11

1 1

1 Matches inside face of wall of precast base or riser below inlet.

1

1

2"

Detail "A"

DETAIL "A"

EXTENSION

4'-6"

EXTENSION

4'-6"

MAIN THROAT

5'-0"



0.20 in²/ft

0.20 in²/ft

0.24 in²/ft 0.24 in²/ft

0.40 in²/ft

6
"

6" 1'-0"6"

9
"

9
"

6" Y 6"

L OF WALL

0.20 in²/ft
C

L OF FLOOR

0.40 in²/ft
C

FRONTA

A

B

B

FRONT

6
"

6"5'-0"6"4'-6"6"

2
'-

0
"

6
"

4'-6" 6"

16'-0"

N

2
'-

0
"

6
"

6
"

6"5'-0"6"4'-6"6"

16'-0"

6
"

Y

6
"

1
'-

0
"

4'-6" 6"

DIA. + 4"

#4 AS SHOWN
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Standard
Division
Bridge

OUTSIDE ROADWAY

PRECAST CURB INLET

0.41 in²/ft
Ra

0.24 in²/ft

Ra

0.24 in²/ft

1
2
"

6
"

" 
M
I
N
 
T

Y
P

4
3

(SHOWING LEFT AND RIGHT EXTENSIONS)

(SHOWING LEFT AND RIGHT EXTENSIONS)

(SHOWING LEFT AND RIGHT EXTENSIONS)

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

PCO

Nominal ring and cover size.

LID SECTION A-A LID SECTION B-B

LID PLAN VIEW

THROAT ELEVATION VIEW

THROAT PLAN VIEW

2
"

2
"

2
"

2
"

(4) #5 Additional32"16"6'

(4) #5 Additional32"16"5'

(4) #5 Additional32"16"4'

(4) #5 Additional18"9"3'

 Ra    MH DIAN(Y)SIZE

    Extensions are subsidiary to inlet.

3.  Payment for inlet is per Item 465, "Junction Boxes, Manholes, and Inlets" by type, size, and extension placement.

2.  Open area of main throat = 360 sq in. Open area of one extension throat = 324 sq in.

1.  Designed according to ASTM C913.

  

  

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

    depth, whichever is greater.

    recommendations. Tongue and groove joints may be grouted no more than 1" between each section, or ½ the joint

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

1.  Inlet throat and lid are not intended for direct traffic.  Do not place in roadway.

  

  

" as shown in Front View, sheet 1.4
37.  Chamfer vertical edges of inlet lid 

6.  Provide cast iron solid cover, unless noted otherwise elsewhere in the plans.

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

    Lid may employ a butt joint with dowels at the Contractor's option.

4.  Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is ¾".

3.  Extensions may be right, left, both or none. Provide extensions as specified elsewhere in the plans.

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

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

otherwise.

  Cover dimensions are clear dimensions, unless noted
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SECTION A-A

T
S

LONGBSHORT / B

LONGBSHORT / B

LONGASHORT / A

LONGD 

SHORT /D

B
S

X & Y WW

A
S
 
R

E
Q
'D

 
R
I
S

E
R

S

AA

PLAN VIEW

C

X WW

Y
W

W

TOP ELEV

M
A

X
 

D
E

P
T

H

B
H
 

M
I
N

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN BASE & RISERS

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

" TYP2
11

"
2

1
1
 

"
2

1
1
 

" TYP2
11

"
2

1
1
 

"
2

1
1
 

 W Max2
1

 W Max2
1

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

HL93 LOADING

PJB     

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

or equal to 7°

is less than

Angle of entry

than 7°

is greater

Angle of entry

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

6
" 

M
I
N

DETAIL "B"

DETAIL "B"

"4
317 

T
S

3
"

L Hole for 18" Dia RCPC

25"

"8
53 "8

53 

2
1 2

1 

2
1

2
1

Fabrication Note 10.

when required.  See

Hole in below grade slab,

PIPE CONNECTION DETAIL

alignment to stay within this limit.

If necessary, use pipe elbow or curved approach

Connect pipes within 7° of normal to PJB wall.

otherwise.

  Cover dimensions are clear dimensions, unless noted

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

2.  Designed according to ASTM C913.

    See sheet PDD for sizes.

1.  Precast Junction Box consists of base slab, base unit, risers (as required), and below grade slab.

  

  

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

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

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

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

    or ½ the joint depth, whichever is greater.

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

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

    to junction box.

1.  Inverts (benching) to be provided by Contractor.  Concrete or mortar used for invert is subsidiary

  

  

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

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

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

7.  Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is ¾".

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

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

    steel area = 0.11 in²/ft each way.

4.  Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel.  Provide

3.  Provide typical clear cover of 1 ½" to reinforcing steel at interior or exterior walls.

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

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



Standard
Division
Bridge

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

                        

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

                           

                           

                      

                      

CONT              

          

o
f
 
t
h
is
 
s
t
a
n
d
a
r
d
 
t
o
 
o
t
h
e
r
 
f
o
r

m
a
t
s
 
o
r
 
f
o
r
 
in

c
o
r
r
e
c
t
 
r
e
s
u
lt
s
 
o
r
 
d
a

m
a
g
e
s
 
r
e
s
u
lt
in

g
 
f
r
o

m
 
it
s
 
u
s
e
.

k
in

d
 
is
 

m
a
d
e
 
b
y
 
T
x

D
O

T
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

w
h
a
t
s
o
e
v
e
r
. 
 
T
x

D
O

T
 
a
s
s
u

m
e
s
 
n
o
 
r
e
s
p
o
n
s
ib
il
it

y
 
f
o
r
 
t
h
e
 
c
o
n
v
e
r
s
io

n

 
 
 
 
T
h
e
 
u
s
e
 
o
f
 
t
h
is
 
s
t
a
n
d
a
r
d
 
is
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
"T

e
x
a
s
 
E

n
g
in

e
e
r
in

g
 
P
r
a
c
t
ic

e
 

A
c
t
".
 
 

N
o
 

w
a
r
r
a
n
t
y
 
o
f
 
a
n
y

D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

~

~

                           

                           

                      

                           

                           

                      

       TREATMENT      

  PRECAST SAFETY END  

PSET-SC

TYPE II ~ CROSS DRAINAGE

February 2010

 RLW  KLR   JTR   GAF

REQUIRED

RUNNERS

PIPE

REQUIRED

RUNNERS

PIPE

UNIT

OF

LENGTH

MINIMUM

as required

or bell end

with spigot

be produced

section may

Precast end

O.D.

Pipe

Size

Pipe

Length

Runner

Safety Pipe

Maximum

I.D.

Pipe

I
.D
.

=
 
P
I
P

E

<=45 deg

Yes

Yes>15 deg

<=45 deg

<=45 deg

No

=>0 deg

<=30 deg

>30 deg

No

No

No

10'-1"

14'-8"

9'-5"

7'-10"

11'-3"

7'-10"

12'-3"

=>0 deg Yes

<=15 deg

11'-1"

14'-5"

21'-2"

Yes

15"

12"

3"

30"

24"

18"

4"

MULTIPLE PIPE

"D"

1
SKEWSKEW

SINGLE PIPE

17'-11"

No

No

Yes

42"

2"

36"

 =0 deg

 >0 deg

SLOPE

6:1

3:1

4:1

6:1

3:1

4:1

6:1

3:1

4:1

6:1

3:1

4:1

6:1

4:1

2'-11"

17"

6:1

3:1

4:1

24"

31"

3:1

No3'-6"

4'-9"

No

No

No

3'-8"

5'-8"

8'-0"

6'-2"

4'-7"

6'-5"

4'-6"

=>0 deg Yes

<=15 deg

4:1

6:1

3:1

>15 deg

<=45 deg

Yes

No

<=45 deg

<=45 deg

<=45 deg

INVERT BOTTOM

OPTION WITHMULTIPLE PIPE INSTALLATION

SECTION A-A

PLAN

OPTION A
DETAIL A

LONGITUDINAL ELEVATION

SQUARE BOTTOM

OPTION WITH

OF SAFETY PIPE RUNNERS 

END DETAIL FOR INSTALLATION

SAFETY PIPE RUNNERS

INSTALLATION DETAIL FOR

3

1

1

Top face of safety end treatment

Safety Pipe Runner Length

5
"

67" Max

Unit Length Varies

M
in5
"

M
in

M
in

5
"See Detail "A"

 Slope

"D
"

6"1

1

5"

"D
"

1'-0"

0
" 
t
o
 
4
"

End of payment for pipe

0
" 
t
o
 
6
"

M
in
 

D
im

I
.D
.

3
" 

M
in

Flowline

3
" 

M
in

P
I
P

E

2

5"

Min

inserts

washers and

steel bolts with

" galvanized4
3� 

pipe runner

� Safety

Flowline

" Threaded insert4
3

6
"

5
"

M
in

M
a
x

Min

5"

4
1

4
1

12"

OPTION B

P
IP

E
 I
.D
.

M
in

" Threaded insert4
3

Invert

Pipe Dia

7

5
"

5
"

P
IP

E
 I
.D
.

M
in

4

5

" STD2
13 

4" STD

3" STD

4.500"

5.563"5" STD 5.047"

Required Pipe Runner Size

4.026"

3.068"

3.548"

M
in

5
" 

M
in

3
"

0
" 
t
o
 
4
"

6"

11'- 2" 3.500"

4.000"

35'- 4"

15'- 6"

20'-10"

7

4

2

1

6

5

3

1.15"

1.95"

2.65"

2.75"

1.60"

1.30"2.25"

2.50"

3.50"

4.50"

20.50"

38.50"

45.50"

52.50"

precast safety end treatment)

(Showing joint between RCP and

Min

6"

09-18:  Added Thermoplastic Pipe in table.

11-10:  Add note for synthetic fibers.

A

A

GENERAL NOTES:

(If required)

(If required)

(If required)

8

8

(if required)

� Safety pipe runners

if safety pipe runners are used.

O.D. of pipe support post

Pocket is to be formed to fit

step slope

Optional

(if required)

Safety pipe runner

line for toewall

Optional casting

to support post

cradle welded

Pipe support

Bolt & Nut with Washer

" galvanized Steel4
3� 

fitted in a formed pocket)

diameter as safety pipe runner and

� Pipe support post (post to be same

runner

pipe

Safety

runner

the safety pipe

than the I.D. of

" less8
5" to 4

1

have an O.D. of

Pipe stub shall

runner

pipe

Safety

larger

"2
1runner or 

as safety pipe

be same size

Cross pipe to

have 1" Min cover

Reinforcement to

backfill

bedding and

Cement stabilized

with washers and inserts

" galvanized steel bolts4
3� 

projection

1/3 Pipe Dia

pipe

Cross

psetscss-18.dgn

(Showing bell end connection)

(Showing bell end connection)

I.D.

PIPE

THICKNESS

WALL "B"

RCP

THICKNESS

WALL

TP

OPTIONAL JOINT FOR RCP

safety end treatment.

grouting.  See PBGC standard for grouted connections with TP and precast

accordance with Item 464 "Reinforced Concrete Pipe".  Connect TP by

  Connect RCP using the Optional Joint for RCP detail shown or in

with the specifications.

Repair galvanizing damaged during transport or construction in accordance

  Galvanize all steel components except reinforcing steel after fabrication.

ASTM A500 (Grade B), or API 5LX52.

stubs meeting the requirements of ASTM A53 (Type E or S, Grade B),

  Provide safety pipe runners, cross pipes, pipe support posts, and pipe

Cross-Drainage Structures",  Texas Transportation Institute, March 1981.

as recommended by Research Report 280-1, "Safety Treatment of Roadside

  Pipe runners are designed for a traversing load of 1,800 Lbs at yield

cast is that of the required size of pipe.

safety end treatment may be furnished; as long as the "D" dimension

  At the option and expense of the Contractor the next larger size of

       (f'c = 3,600 psi).

    B. For precast (steel formed) sections, provide Class "C" concrete

       or 5"x5" - D10 x D10 welded wire reinforcement (WWR).

       or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12

    A. Provide minimum reinforcing of #4 at 6" (Grade 40)

except as noted below :

  Manufacture this product in accordance with Item "Safety End Treatment"

unless noted otherwise.

List (MPL) may be used in lieu of steel reinforcing in riprap concrete

  Synthetic fibers listed on the "Fibers for Concrete" Material Producer

the plans.

to mitered RCP, riprap will not be required unless noted otherwise on

  When precast safety end treatment is used as a Contractor's alternate

specified in Item "Safety End Treatment".

thermoplastic pipe (TP) may be used for TYPE II end treatment as

  Precast safety end treatment for reinforced concrete pipe (RCP), and

N/A

the safety end treatments to have a bell end for grouted connections.

Thermoplastic pipe wall thickness may vary.  Adjust accordingly.  Thermoplastic pipe requires

  

as directed by Engineer.

End Treatment".  When concrete riprap is specified around the safety end treatment, backfill

Backfill for Structures".  Bedding and backfill is considered subsidiary to the Item "Safety

Provide cement stabilized bedding and backfill in accordance with the Item, "Excavation and

 

Measured along slope.

 

treatments.

Adjust clear distance between pipes to provide for the minimum distance between safety end

 

is considered subsidiary to the Item "Safety End Treatment".

Fill the top 4" of void between precast end treatments with concrete riprap.  Concrete riprap

 

Toewall to be used only when dimension is shown elsewhere in the plans.

 

Slope as shown elsewhere in plans.  Slope of 3:1 or flatter is required for vehicle safety.

 

grouted connections.

used.  For Thermoplastic Pipe (TP) take into account the annular space requirements for

ASTM C-76, Class III, (RCP Wall "B" thickness).  Adjust "D" for any other wall thickness

Dimension "D" is based on Reinforced Concrete Pipe (RCP) meeting the requirements of
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>2 pipes

Yes, for

>2 pipes

Yes, for

>2 pipes

Yes, for

UNIT

OF

LENGTH

MINIMUM

DIA.

NOMINAL

RUNNER SIZES

REQUIRED PIPE

>2 pipes

Yes, for

SLOPE

MAXIMUM

I.D.

PIPE

PIPE

MULTIPLE

 PIPE

SINGLE

REQUIRED

PIPE RUNNERS

6

3

4

5

2

1

6:1

3" STD

6:1

6:1

O.D. I.D.

3.500" 3.068"

6:1

17'-11"

6:1

6:1

6:1

3" STD

4" STD 4.500"

4.500" 4.026"

4.500" 4.026"

4.026"

4" STD

4" STD

3" STD 3.500"

3.500" 3.068"

3.500" 3.068"

3.068"

3" STD

42"

2"

30"

36"

3"

4'-9"

24"

4" 

15"

18"

12"

Yes

Yes

No

No Yes

Yes

Yes

No8'-0"

11'-3"

6'-5"

No

No

14'-8"

21'-2"

5"

Invert

P
IP

E
 I
.D
.

M
in

Min

5
"

3
"

6"

0
" 
t
o
 
4
"

5
"

M
in

M
in

as required

or bell end

with spigot

be produced

section may

Precast end

INVERT BOTTOM

OPTION WITH

SECTION A-A

SQUARE BOTTOM

OPTION WITHMULTIPLE PIPE INSTALLATION

5"

6

4

Min

M
in5
"

P
IP

E
 I
.D
.

5

~

~

1

3

1

5
"

M
in

Top face of safety end treatment 

1

 Slope

6"

"D
"

5"

0
" 
t
o
 
4
"

3
" 

M
in

2

3
" 

M
in

0
" 
t
o
 
6
"

Flowline

OF SAFETY PIPE RUNNERS

END DETAILS FOR INSTALLATION

LONGITUDINAL ELEVATION

(if required)

Runners

I
.D
.

=
 
P
I
P

E

24" Max

Safety Pipe

Unit Length Varies

5
"

M
in

M
in

5
"

1

P
I
P

E

1'-0"

"D
"

I
.D
.

Eq Spa at 24" Max

M
in
 

D
im

pipe runner

� Safety

PLAN

SAFETY PIPE RUNNERS

INSTALLATION DETAIL FOR

OPTION A

OPTION B

1
/
3
 
P
ip

e
 
D
ia

Flowline

M
in5
"

Pipe Dia

6
"

p
r
o
j
e
c
t
io

n

M
a
x

Pipe Dia

Safety pipe runner

P
r
o
j
e
c
t
io

n

1
/
3
 
P
ip

e
 
D
ia

5
"

6
"

Pipe Dia

M
in

M
a
x

Flowline

09-18:  Added Thermoplastic Pipe in table.

11-10:  Add note for synthetic fibers.

2.25"

2.50"

3.50"

4.50"

1.60"

2.65"

1.15"

1.30"

1.95"

2.75"

precast safety end treatment)

(Showing joint between RCP and

GENERAL NOTES:

with washers and inserts

� ¾" galvanized steel bolts

with washers and inserts

" galvanized steel bolts4
3� 

(If required)

(If required)

Min

6"

A

A

7

7

insert

" Threaded4
3

with washers and inserts

" galvanized steel bolts4
3� 

step slope

Optional

(Typ) (if required)

Safety pipe runner

line for toewall

Optional casting

runner

Safety pipe

insert

" Threaded4
3

safety pipe runner

Top line of

insert

" Threaded4
3

runner

Safety pipe

safety pipe runner

Top line of

backfill

bedding and

Cement stabilized

1" Min cover

Reinforcing to have

psetspss-18.dgn

(Showing bell end connection)

(Showing bell end connection)

OPTIONAL JOINT FOR RCP

THICKNESS

WALL "B"

RCP

1

17"

24"

31"

"D"

20.50"

38.50"

45.50"

52.50"

safety end treatment.

grouting.  See PBGC standard for grouted connections with TP and precast

accordance with Item 464 "Reinforced Concrete Pipe".  Connect TP by

  Connect RCP using the Optional Joint for RCP detail shown or in

with the specifications.

Repair galvanizing damaged during transport or construction in accordance

  Galvanize all steel components except reinforcing steel after fabrication.

Grade B), ASTM A500 (Grade B), or API 5LX52.

  Provide pipe runners meeting the requirements of ASTM A53 (Type E or S,

Parallel-Drainage Structures", Texas Transportation Institute, March 1981.

as recommended by Research Report 280-2F, "Safety Treatment of Roadside

  Pipe runners are designed for a traversing load of 10,000 Lbs at yield

cast is that of the required size of pipe.

safety end treatment may be furnished; as long as the "D" dimension

  At the option and expense of the Contractor the next larger size of

       (f'c = 3,600 psi).

    B. For precast (steel formed) sections, provide Class "C" concrete

       or 5"x5" - D10 x D10 welded wire reinforcement (WWR).

       or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12

    A. Provide minimum reinforcing of #4 at 6" (Grade 40)

except as noted below :

  Manufacture this product in accordance with Item "Safety End Treatment"

unless noted otherwise.

List (MPL) may be used in lieu of steel reinforcing in riprap concrete

  Synthetic fibers listed on the "Fibers for Concrete" Material Producer

the plans.

to mitered RCP, riprap will not be required unless noted otherwise on

  When precast safety end treatment is used as a Contractor's alternate

specified in Item "Safety End Treatment".

thermoplastic pipe (TP) may be used for TYPE II end treatment as

  Precast safety end treatment for reinforced concrete pipe (RCP), and

THICKNESS

WALL

TP

N/A

end treatments to have a bell end for grouted connections.

Thermoplastic pipe wall thickness may vary.  Adjust accordingly.  Thermoplastic pipe requires the safety

 

concrete riprap is specified around the safety end treatment, backfill as directed by Engineer.

Structures".  Bedding and backfill is considered subsidiary to the Item "Safety End Treatment".  When

Provide cement stabilized bedding and backfill in accordance with the Item, "Excavation and Backfill for

 

Adjust clear distance between pipes to provide for the minimum distance between safety end treatments.

  

considered subsidiary to the Item "Safety End Treatment".

Fill the top 4" of void between precast end treatments with concrete riprap.  Concrete riprap is

Toewall to be used only when dimension is shown elsewhere in the plans.

 

Slope as shown elsewhere in the plans.  Slope of 6:1 or flatter is required for vehicle safety.

 

Pipe (TP) take into account the annular space requirements for grouted connections.

Class III, (RCP Wall "B" thickness).  Adjust "D" for any other wall thickness used.  For Thermoplastic

Dimension "D" is based on Reinforced Concrete Pipe (RCP) meeting the requirements of ASTM C-76,
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M
a

x

4

SIZES & SPACING

REINFORCING BAR

TABLE OF

Line

Flow

Grade

Finished

TYPICAL INSTALLATION

ISOMETRIC VIEW OF

Roadway

perpendicular to

Conforms to Slope

p
i
p
e
 
r
u
n
n
e
r
 
l
e
n
g
t
h
s
)
.

s
l
o
p
e
 
(
d
u
e
 
t
o
 

m
a
x
i

m
u

m
 
a
l
l
o

w
a
b
l
e

s
l
o
p
e
s
.
 
 
6
'
-
3
"
 

m
a
x
i

m
u

m
 
f
o
r
 
6
:
1

7
'
-
0
"
 

m
a
x
i

m
u

m
 
f
o
r
 
3
:
1
 
a
n
d
 
4
:
1

Const Jt

Permiss

of
 T
ra
ff
ic

Di
re

ct
io

n

Toewall

Anchor
Pipe (Typ)

Anchor

Bottom

(Typ)

Pipe Runner

Line

Flow

of Culvert

Bottom Slab

of Culvert

Top Slab

Precast Culverts

Backfill between

EXTERIOR WINGWALL

AT TOP OF

INTERIOR WINGWALL

AT TOP OF

OF BOTTOM SLAB

AT OUTSIDE

Culvert

Precast

reinf

Culvert

Precast

(Typ)

Const Jt

(Pipe Runners not shown for clarity)

(Showing typical Wingwall and Wing Slab reinforcing)

Slope shall be 3:1 or flatter.

Recommended values of slope are: 3:1, 4:1, & 6:1.

Connection Detail" on the SCP-MD standard.

D and R may be omitted.  Otherwise, refer to the "Wingwall

may extend 1'-0" minimum into Wingwall.  Wingwall Bars

For Culverts with C = 0", the precast culvert reinforcing

and curbs taller than 1'-0", refer to ECD standard.

elsewhere in the plans.  For structures without railing

0" min to 5'-0" max.  Estimated curb heights are shown

will be allowed for this work.

will be made in quantities and no additional compensation

if necessary, to meet these requirements.  No changes

above finished grade.  Curb heights shall be reduced,

For vehicle safety, curbs shall project no more than 3"

compensation will be allowed.

no changes will be made in quantities and no additional

If thicknesses greater than the minimum (7") are used,

adjacent culvert wall and slab thicknesses (7" Minimum).

Wingwall and slab thicknesses may be the same as the

1

SL

D

T
T

C
H

A

A

1
2
"

3
"

4
"

1
4
"

3" 3"

Lw

G

C

J

KEF

TYPICAL WINGWALL ELEVATION

C

R

BARS K

1
0
 
•

"

8"

(Length = 4'-3")

BARS J

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

T
 
(

S
h
o
r
t
e
s
t
)

1'-2"

1'-2"

1'-10"

2'-0"

2
'
-
0
"

BARS R

2'-0"

12"

3
"

1

2

2"

2'-0"

D    #4   match F & E

Bar  Size    Spacing

C    #4      10" Max

E    #4   1'- 0" Max

F    #4   1'- 3" Max

J    #4      10" Max

K    #4   1'- 0" Max

Bars J & C ~ Eq Spa

B
a
r
s
 

F
 

~
 

E
q
 

S
p
a

R    #4      Shown

G    #6      Shown

Varies

(Pipe Runners not shown for clarity)

1

H
w
 
 

T
 
 
4
"
(

L
o
n
g
e
s
t
)

+
-

H
w

1

SL

 

Cross Pipe (Typ)

Wingwall

Slab

1

E

D

J

C

J R

G or F

Wingwall

J
R

G or F Wingwall

PLAN VIEWS OF CORNER DETAILS

3

1

1
2
"

7"

Optional

Full Width

AT INTERIOR WINGWALL

(Cast-in-Place Culvert) (Cast-in-Place Culvert) (Cast-in-Place Culvert) (Precast Culvert)

4
"

2
"

5

1
 
•

"

7
"

2
"

2"

2"

Typ

Typ

Atw

S7" 7"

G

J

F

CE

3 3

3

1
'
-
3
"

M
a
x

Max

1'-0"

SECTION A-A

7
"

3

7"3 7" 3

U U

U U

1

2

3

4

5

Specifications.

  Designed according to AASHTO LRFD

provide a minimum clear cover of 1 ‚".

reinforcing shall be adjusted as necessary to

  All reinforcing steel shall be Grade 60.  All

or API 5LX52.

(Type E or S, Grade B), ASTM A500 (Grade B),

shall conform to the requirements of ASTM A53

  Pipe Runners, Cross Pipes, and Anchor Pipes

Pipe Runners.

openings approximately perpendicular to the

of control vehicles are likely to traverse the

intended for use in those installations where out

  The Safety End Treatments shown herein are

T, and U values.

   See applicable box culvert standard for H, S,

only.

given herein are for Contractor's information

steel, and concrete, resulting from the formulas

  The quantities for Pipe Runners, reinforcing

          (K2) (Hw) (N  1) ( Lw)

          (4.43) (Atw)  

        = (1.55) (Lw) (Atw)  

Total Reinforcing (Lbs)

        = (Lw) (K1)   (1.917')

Pipe Runner Length

SL:1 = Side Slope Ratio (Horizontal : 1 Vertical)

N    = Number of Culvert Barrels

Lw   = Length of Wingwall

Atw  = Anchor Toewall Length

         6:1   ~   1.014 ~ 10.30

         4:1   ~   1.031 ~  8.49

         3:1   ~   1.054 ~  7.45

       Slope SL:1    K1      K2

K    = Constant Value for use in formulas

Hw   = Height of Wingwall

C    = Height of Curb above top of Top Slab

        = (0.5) (Hw   0.333') (Lw) (N  1)

Total Wingwall Area (S.F.)

Transportation Institute, March 1981.

Roadside Cross-Drainage Structures", Texas

by Research Report 280-1, "Safety Treatment of

load of 1,800 pounds at yield as recommended

  Pipe Runners are designed for a traversing

a minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have

          (Atw) (1.167') (1.167'   0.583')]   (27)

          (Lw) (Atw) (0.583')  

        = [(Wingwall Area) (0.583')  

Total Concrete Volume (C.Y.)

GENERAL NOTES:

  Bolts and nuts shall conform to ASTM A307.

    For Cast-in-place culverts:

    For Precast culverts:

Lw = (Hw   0.333') (SL)

Hw = H   T   C   0.250'

Atw = (N) (S)   (N  1) (U)

Atw = (N) (2U  S)   (N  1) (0.500')

+ + -
-

+ +

+ + -

+ +

-

-

+
+
+

    Formulas:  (All values are in Feet)

       +
       +

Treatments.

for precast construction of the Safety End

of a professional engineer will be acceptable

  Alternate design drawings bearing the seal

dimensions and information.

  See BCS standard sheet for additional

accordance with the specifications.

transport or construction shall be repaired in

fabrication.  Galvanizing damaged during

reinforcing, shall be galvanized after

  All steel components, except the concrete

SAFETY END TREATMENT

TYPE I ~ CROSS DRAINAGE

SETB-CD

(MAXIMUM Hw = 7'-0")

FOR 0° SKEW BOX CULVERTS

February 2010

 setbcdse.dgn  GAF  CAT   JRP   GAF
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4 •"

C

4 •"

C

•
•

•

when Cross Pipe Connection Option A1 is used.

NOTE:  The separate Pipe Runner shown is required

with top of Wingwall)

L Cross Pipe (flush

Washer ~ centered in Wingwall (Typ)

L ƒ" x 12" Bolt w/ Hex nut &

SLEEVE PIPE DETAILS

CROSS PIPE

Pipe

Sleeve

Sleeve Pipe

Cross Pipe

Pipe

Cross

Toewall

Anchor

Toewall

Anchor

Stub Outs

Runners or

L Pipe

Wingwall

L Inside

Wingwall

L Outside

Hole (Typ)

Through

L †" Dia 

Pipe

Cross

Hole (Typ)

Through

L †" Dia 

of Pipe Runner)

Hole (at upper end

L †" Dia Through

Hole

Through

  " Dia

Hole

Through

  " Dia

Through Hole

  " Dia

Pipe to accept the anchor bolt at the centerline of each Inside Wingwall.

shall be omitted and a    " diameter through hole be made in the Cross

across the Inside Wingwalls.  If such option is selected, the Sleeve Pipe

NOTE:  At Contractor's option, the Cross Pipe may be made continuous

C

C

8

C

10 •"

1 •" (Typ)

3 •"

Min

FOR USE IN INSIDE CULVERT BAY

3
 
•

"

FOR USE IN OUTSIDE CULVERT BAY

12" 12"

2'-0"

C

C
Eq Spa at 2'-6" Max, 2'-0" Min = S

6" 6" 3" Min

Clear
12" 14"

BOTTOM ANCHOR TOEWALL DETAILS

10

CROSS PIPE AND CONNECTIONS DETAILS

BOTTOM ANCHOR PIPE DETAILS

12"

Typ

Typ

Typ

Typ

L

•" Dia Hole 9

3
 
•

"

L

9"

•" Dia Hole 9

9"

CROSS PIPE INSTALLATION DETAILS

OPTION BOPTION A

(Wingwall not shown for clarity)

(
s
e
e
 

C
R

O
S

S
 

P
I

P
E
 
I

N
S

T
A

L
L

A
T
I

O
N
 

D
E

T
A
I

L
S
)

(
s
e
e
 

C
R

O
S

S
 

P
I

P
E
 
I

N
S

T
A

L
L

A
T
I

O
N
 

D
E

T
A
I

L
S
)

5
"

5
"

1

SL

1
'
-
2
"

1'-9" 2'-0"

9
9

1
'
-
2
"90°

L

1'-2" 9" Min
9" Min

+
-

+
-

1'-2"

4 •"

C 9•" Dia Hole

9"

PIPE RUNNER DETAILS

Stub Out

Measured at Toe

of Wingwall

Pipe Runner Length (See table for Max Length)

Typ

12"

Typ

Typ

Stub Out

•

OPTION A2 OPTION A1

OPTION A2 OPTION A1

OPTION B1 OPTION B2

Typ

Cross Pipe

C Pipe Runner

+

+Pipe Runner Length  3"

  • Cross Pipe Dia

+
-

S
 
 

U
 
 
3
"

+
S
 
 

U
 
 
2
"

+

Pipe Runner Length  3"+

+  • Cross Pipe Dia

C Pipe Runner

C Pipe Runner LC Pipe Runner

Cross Pipe

Nut & 2 Washers

L •" Dia Bolt w/

Hex Nut & Washer

Pipe Anchor Bolt w/

L ƒ" Dia x 12" Cross

Slab & Curb

Culvert Top

from Side Slope.

Note that actual slope of Safety Pipe Runner may vary slightly

and anchor Pipe option B2.  Wingwall not shown for clarity)

(Showing Pipe Runner with Cross Pipe Connection option A1

Size

Pipe

I.D.

Pipe

Size

Pipe

O.D.

Pipe

I.D.

Pipe

Pipe Size

Required Anchor

O.D.

Pipe

Runner Size

Required Pipe

Pipe Stub Out shall be the same size as the Anchor Pipe.

Cross Pipe shall be the same size as the Pipe Runner.  Cross

REQUIRED PIPE RUNNER AND ANCHOR PIPE SIZES

MAXIMUM PIPE RUNNER LENGTHS &

Length

Runner

Pipe

Maximum

7

8 Care shall be taken to ensure that Riprap concrete does not

flow into the Cross Pipe so as to permit disassembly of the

bolted connection to allow cleanout access.

 

After installation, the •" hole shall be inspected to ensure

that the lap of the Safety Pipe Runner with the Bottom Anchor

Pipe is adequate.

 

At fabricator's option, a heat bend to a smooth 5" radius or a

manufactured elbow (of the same material as the Runner) may be

substituted for the mitered and welded joint in the Bottom

Anchor Pipe.

10

C

Anchor Toewall

SL

1

3"

7

9

C

C

•" Dia Hole 9Cross Pipe

Stub Out

Bottom Anchor Pipe

4 •
"

4 •
"

5"

Pipe Runner

6

Pipe Runner Length (See table for Max Length)

SIDE ELEVATION

L Pipe Runner

3" STD

4" STD

5" STD

3.068"

4.026"

5.047"

2" STD

3" STD

4" STD

2.375"

3.500"

4.500"

2.067"

3.068"

4.026"

3.500"

4.500"

5.563"

19'- 8"

34'- 2"

10'- 0"

6

Culvert Bottom 

Slab Slab

SET Bottom 

SAFETY END TREATMENT

(MAXIMUM Hw = 7'-0")

TYPE I ~ CROSS DRAINAGE

SETB-CD

FOR 0° SKEW BOX CULVERTS

February 2010
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SIZES & SPACING

REINFORCING BAR

TABLE OF

Slope will be 6:1 or flatter.

Toewall

Anchor

Pipe (Typ)

Saddle

BottomLine

Flow

Grade

Finished

TYPICAL INSTALLATION

ISOMETRIC VIEW OF

Line

Flow

of Traffic

Direction

Cross Pipes)

as necessary to clear

G (Adjust bar locations

Cross Pipe

First

Cross Pipe

Typical

Const Jt

Permiss

(Typ)

Const Jt

of Culvert

Bottom Slab

of Culvert

Top Slab

Precast Culverts

Backfill between

EXTERIOR WINGWALL

AT TOP OF

INTERIOR WINGWALL

AT TOP OF

OF BOTTOM SLAB

AT OUTSIDE

(Pipe Runners not shown for clarity)

(Showing typical Wingwall and Wing Slab reinforcing)

reinf

Culvert

Precast

Culvert

Precast

will be allowed for this work.

will be made in quantities and no additional compensation

if necessary, to meet these requirements.  No changes

above finished grade.  Curb heights shall be reduced,

For vehicle safety, curbs shall project no more than 3"

Connection Detail" on the SCP-MD standard.

D and R may be omitted.  Otherwise, refer to the "Wingwall

may extend 1'-0" minimum into Wingwall.  Wingwall Bars

For Culverts with C = 0", the precast culvert reinforcing

and curbs taller than 1'-0", refer to ECD standard.

elsewhere in the plans.  For structures without railing

0" min to 5'-0" max.  Estimated curb heights are shown

compensation will be allowed.

no changes will be made in quantities and no additional

If thicknesses greater than the minimum (7") are used,

adjacent culvert wall and slab thicknesses (7" Minimum).

Wingwall and slab thicknesses may be the same as the

1

SL

 

Wingwall

Slab

1

SL

D

A

A

1
2
"

3
"

3
"

1
4
"

H
w
 
(
7
'
-
0
"
 

M
a
x
)

3" 3"

Lw

C

J

KEF

TYPICAL WINGWALL ELEVATION

C

12"

3
"

1

2

2"

Bars J & C ~ Eq Spa

B
a
r
s
 

F
 

~
 

E
q
 

S
p
a

1

M
a
x

4

1'-0"

(Cross Pipes not shown for clarity) (Showing Bolted Anchor Option)

1
 
•

"

7
"

2
"

2"

2"

Typ

Typ

Atw

S7" 7"

SECTION A-A

G

J

F

CE

BARS K

1
0
 
•

"

8"

(Length = 4'-3")

BARS J

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

T
 
(

S
h
o
r
t
e
s
t
)

1'-2"

1'-2"

1'-10"

2
'
-
0
"

BARS R

2'-0"

E

D

J

C

J R

G or F

Wingwall

3 3

J
R

G or F Wingwall

PLAN VIEWS OF CORNER DETAILS

3

1

1
2
"

7"

Optional

Full Width

AT INTERIOR WINGWALL

(Cast-in-Place Culvert) (Cast-in-Place Culvert) (Cast-in-Place Culvert) (Precast Culvert)

4
"

2
"

D    #4   match F & E

Bar  Size    Spacing

C    #4      10" Max

E    #4   1'- 0" Max

F    #4   1'- 3" Max

J    #4      10" Max

K    #4   1'- 0" Max

3

R    #4      Shown

G    #6      Shown

5

1
'
-
3
"

M
a
x

Max

1'-0"

H
w
 
 

T
 
 
4
"
(

L
o
n
g
e
s
t
)

+
-

7
"

3

T
T

C
H

R

2'-0"2'-0"

7"3

U

7" 3

U

U U

1

2

3

4

5

Specifications.

  Designed according to AASHTO LRFD

provide a minimum clear cover of 1 ‚".

reinforcing shall be adjusted as necessary to

  All reinforcing steel shall be Grade 60.  All

or API 5LX52.

(Type E or S, Grade B), ASTM A500 (Grade B),

shall conform to the requirements of ASTM A53

  Cross Pipes, Sleeve Pipes, and Saddle Pipes

T, and U values.

   See applicable box culvert standard for H, S,

herein are for Contractor's information only.

and Cross Pipes resulting from the formulas given

  The quantities for concrete, reinforcing steel,

        = (0.5) (Hw   0.250') (Lw) (N  1)

Total Wingwall Area (S.F.)

          (K) (Hw) (N  1) ( Lw)

          (4.43) (Atw)  

        = (1.55) (Lw) (Atw)  

Total Reinforcing (Lbs)

a minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have

Transportation Institute, March 1981.

Roadside Parallel-Drainage Structures", Texas

Research Report 280-2F, "Safety Treatment of

of 10,000 pounds at yield as recommended by

  Cross Pipes are designed for a traversing load

Cross Pipes.

openings approximately perpendicular to the

of control vehicles are likely to traverse the

intended for use in those installations where out

  The Safety End Treatments shown herein are

Treatments.

for precast construction of the Safety End

of a professional engineer will be acceptable

  Alternate design drawings bearing the seal

dimensions and information.

  See BCS standard sheet for additional

accordance with the specifications.

transport or construction shall be repaired in

fabrication.  Galvanizing damaged during

reinforcing, shall be galvanized after

  All steel components, except the concrete

SL:1 = Side Slope Ratio (Horizontal : 1 Vertical)

S    = Clear Span of each Barrel

N    = Number of Culvert Barrels

Lw   = Length of Wingwall

Atw  = Anchor Toewall Length

           6:1   ~ 10.41

       Slope SL:1    K

K    = Constant Value for use in formulas

Hw   = Height of Wingwall

C    = Height of Curb above top of Top Slab

          (Atw) (1.000') (1.167'   0.583')]   (27)

          (Lw) (Atw) (0.583')  

        = [(Wingwall Area) (0.583')  

Total Concrete Volume (C.Y.)

GENERAL NOTES:

  Bolts and nuts shall conform to ASTM A307.

    For Cast-in-place culverts:

    For Precast culverts:

Lw = (Hw   0.250') (SL)

Hw = H   T   C   0.250'

Atw = (N) (S)   (N  1) (U)

Atw = (N) (2U  S)   (N  1) (0.500')

+ + -
-

+ +

+ + -

+ +

-

+
+

+

    Formulas:  (All values are in Feet)

       +
       +

                           

                           

                      

                      

          

SAFETY END TREATMENT

SETB-PD

FOR BOX CULVERTS

(MAXIMUM Hw = 7'-0")

TYPE I ~ PARALLEL DRAINAGE

February 2010
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Saddle Pipe (3 •" Std)

•

•

•

Typ

30°

of concrete Riprap

2" clear cover to edge

necessary to maintain

Bend Anchor Bar as
x 1'-4" (Typ)

#6 Anchor Bar

x 1'-4" (Typ)

#6 Anchor Bar

Pipe

L Cross

Wingwall

L Inside

Wingwall

L Outside

of Wingwall

flush with Top

L Cross Pipe

Wingwall

L Outside

WITH BOLTED ANCHOR

OUTSIDE CULVERT BARREL

Wingwall

L Outside

Wingwall

L Inside

Wingwall

L Inside

Wingwall

L Inside

Wingwall

L Outside

of Wingwall

flush with Top

L Cross Pipe

Pipe

Sleeve

Line

Flow

Pipe

Cross

Top of
Bolt

Pipe Anchor

L of Cross

Slab

Bottom

Culvert

Top Slab

Culvert

Curb

Culvert

Barrel

Culvert

Cross Pipe

L 3 •" Dia

with top of Wingwall)

L Cross Pipe (flush

for size)

(See table

Sleeve Pipe

Through Hole

   " Dia

Hex Nut, & Washer

w/ ƒ" x 12" Bolt,

Hole in Cross Pipe

L    " Dia Through

Hex Nut, & Washer

w/ ƒ" x 12" Bolt,

Hole in Sleeve Pipe

L    " Dia Through

Pipe

Saddle

(3 •" Std)

L Saddle Pipe

Pipe

Sleeve

in SECTION THROUGH INSTALLATION OF 3 •" FIRST CROSS PIPE detail.)

(Anchor details and dimensions are similar to those shown below

OPTIONAL ANCHOR BARS & RIPRAP

OUTSIDE CULVERT BARREL WITH

Const Jt

Permiss

3 •"

12" 12"
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