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C
A

N
A

L
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O

E

E
X
I

S
T
 

C
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N
A
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E
X
I
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A
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S
T
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L
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E

1
2
'

1
2
'

1
1
.
6
9
'

1
2
'

9
.
4
2
'

1
0
.
5
5
'

Y=13768130.5716

X= 3231418.1918

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD

STA 11+08.00

| HARBOR LN

END CONSTRUCTION

STA 10+39.73

| HARBOR LN

BEGIN CONSTRUCTION STA 10+00.00

| LAZY LN

BEGIN CONSTRUCTION

STA 10+65.61

| LAZY LN

END CONSTRUCTION

Y=13768151.2691

X= 3231876.7701

STA 15+00.00

END PROJECT,[ BIRCH ROAD

40' ROW

40' ROW

31.82' ROW

29.83' ROW
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Job No.:

Date:

Drn By:
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SHEET
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BIRCH ROAD BRIDGE REPLACEMENT

NOT TO SCALE

SHEET  1  OF 3

[ BIRCH ROAD

EXISTING TYPICAL SECTION

LANE

10'

LANE

11'

PGL

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

[ BIRCH ROAD

LANE

10.5

2.0% 2.0%

PGL

21'

12" CEMENT TREAT BASE

1-1/2"D-GR HMA(METH) TY-D PG70-22(LEVEL UP)

1-1/2"D-GR HMA(METH) TY-D SAC-A  PG70-22 &GROUND

EXIST

OFFSET

2'

BERM

2'

GROUND

EXIST

BERM

2'

STA 10+00.00 TO STA 11+24.00

EXISTING TYPICAL SECTIONS

STA 12+56.07 TO STA 13+36.07

12" CEMENT TREAT BASE

13"CL S CONCRETE (APPROACH SLAB)

TO REMAIN IN PLACE

EXIST RAIL

[ BIRCH ROAD

EXISTING TYPICAL SECTION

LANE

11'

PGL

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

12" CEMENT TREAT BASE

1-1/2"D-GR HMA(METH) TY-D PG70-22(LEVEL UP)

1-1/2"D-GR HMA(METH) TY-D SAC-A  PG70-22 &GROUND

EXIST

OFFSET

2'

BERM

2'

GROUND

EXIST

BERM

2'

STA 13+36.07 TO STA 15+00.00

STA 11+24.00 TO STA 12+56.07

2.0% 2.0%

2.0% 2.0%

CURB

6"

20' 19'

17' 22'

LANE

10.5'

LANE

10'

60' ROW

60' ROW

EXISTING BRIDGE TYPICAL SECTION

RAIL (TYP)
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4" CONCRETE SIDEWALK

10" CONC PAVEMENT(JRCP)

6" LIME TREATED SUBGRADE

BLOCK SODDING (4" TOPSOIL)

Job No.:

Date:

Drn By:

Ckd By:

February, 2020

SHEET

 VERT:

 HORZ:
 

Scale:

GALVESTON COUNTY, TEXAS
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BIRCH ROAD BRIDGE REPLACEMENT

NOT TO SCALE

24'

SHEET  2  OF 3

[ BIRCH ROAD

[ BIRCH ROAD

ED D

D D

PROPOSED TYPICAL SECTION

PROPOSED TYPICAL SECTION

     LANE

    12'

     LANE

    12'

6"CURB

6"CURBPGL

A

B

E

2.0% 2.0%

B

A

GROUND

EXIST

EXIST GROUND

PGL

NOTES:

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

3:1-7:1

VARIES 

3:1-
3.6:

1
VARIES 

PROP DITCH

2.0%

2.0%

2'

2'

3:1-7:1

VARIES 

3:1-7
:1

VARIES 

2.0% MAX

1.0% MIN

BERM

2.0%

4:1 MIN

3:1 MAX

VARIES

2.0% 2.0%

STA 10+40.84 TO STA 11+08.00

2'

EXIST GROUND

D

[ BIRCH ROAD

2.0%

PGL

     LANE

    11'

     LANE

    11' 1' 1'1'6.5'1'

C223 RAIL
T223 RAIL PROPOSED TYPICAL SECTIONS

SEE NOTE 1

PROP 24"RCP

PROP 24"RCP

2.0%

8'

3:1 MAX
VARIES 2.0% MAX

1.0% MIN

2.0% 2.0%

         2'(TYP)

          2'(TYP)

   2'(TYP)

       6.5'

         2'(TYP)

VARIES 19.11'-18.96'VARIES 17.05'-17.04'

     LANE

VARIES 11.69'-12.00'

     LANE

VARIES 12.15'-12.0'

VARIES 23.85'-24.0'

7.05'-7.04'

VARIES

VARIES 8.55'-4.56'

6.06'-9.90'

VARIES

18.43'

14.43'

STA 11+66.00 TO STA 12+56.07

IN PLACE

EXIST GUARDRAIL/ATTENUATOR TO REMAIN

TL2

PROP GUARDRAIL

VARIES 2.86'-10.57'

VARIES 9.86'-17.57'

   STA 14+11.92 TO SAT 14+67.21

4. SEE LAZY LN PLAN & PROFILE FROM

   STA 11+08.00 TO STA 11+66.00

3. SEE HARBOR LN PLAN & PROFILE FROM

   ON THE ROADWAY PLAN AND PROFILE SHEETS

   WILL HAVE CONCRETE RIPRAP AS SHOWN 

2. PROPOSED SIDE SLOPE STEEPER THAN 3:1

     

   SEE BRIDGE TYPICAL SECTION

1. FROM STA 12+56.07 TO STA 13+36.07

STA 12+56.07 TO STA 13+36.07

4'

60' ROW

60' ROW

PROPOSED BRIDGE TYPICAL SECTION

60' ROW

E
X
I

S
T
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O

W

E
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S
T
 

R
O

W

32.50' OUT TO OUT BRIDGE
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Job No.:

Date:

Drn By:
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February, 2020

SHEET
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BIRCH ROAD BRIDGE REPLACEMENT

NOT TO SCALE

D D

| HARBOR LN

B

A

D D

| LAZY LN

SHEET  3  OF 3

STA 10+39.73 TO STA 11+08.00

PROPOSED TYPICAL SECTION HARBOR LN

PROPOSED TYPICAL SECTION LAZY LN

(SEE TE(HMAC)-11 STANDARD DETAILS

NOTES:

EXIST GROUND

PGL

EXIST GROUND
A

B

PGL

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

A

B

 LEGEND 

D

E

6" LIME TREATED SUBGRADE

4" CONCRETE SIDEWALK

PROPOSED TYPICAL SECTIONS

VARIES 9.59'-7.35'

VARIES 5.40'-5.75''

     LANE

VARIES 9.36-9.82'

     LANE

VARIES 10.64'-8.80' VARIES 5.74-6.0'

     LANE

VARIES 10.87'-10.66'        VARIES 8.44'-8.35'

     LANE

VARIES 11.10'-13.64'

VARIES 21.97'-24.30'

VARIES 20.0'-18.62'

10" CONC PAVEMENT(JRCP)

BLOCK SODDING (4" TOPOSOIL)

2'(TYP) 2'(TYP)

2'(TYP)2'(TYP)

[ BIRCH ROAD

ED D

PROPOSED TYPICAL SECTION

6"CURB

B

A

EXIST GROUND

PGL

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

2'

BERM

2.0%

2'

PROP 24"RCP

3:1 MAX
VARIES 2.0% MAX

1.0% MIN

2.0% 2.0%

          2'(TYP)
   2'(TYP)

VARIES 18.08'-16.00'

     LANE

VARIES 12'-9.42'

     LANE

VARIES 12'-10.55' VARIES 17.92'-24.03'

VARIES 24'-19.97'

VARIES 11.08'-16.00'       6.5'-0'

VARIES

VARIES 13.92'-20.03'

VARIESVARIES

VARIES VARIES

STA 14+67.21 TO STA 15+00.00

STA 13+36.07 TO STA 14+11.92

   STA 14+11.92 TO SAT 14+67.21

4. SEE LAZY LN PLAN & PROFILE FROM

   STA 11+08.00 TO STA 11+66.00

3. SEE HARBOR LN PLAN & PROFILE FROM

   ON THE ROADWAY PLAN AND PROFILE SHEETS

   WILL HAVE CONCRETE RIPRAP AS SHOWN 

2. PROPOSED SIDE SLOPE STEEPER THAN 3:1

     

   SEE BRIDGE TYPICAL SECTION

1. FROM STA 12+56.07 TO STA 13+36.07

STA 10+00.00 TO STA 10+65.61

60' ROW

40' ROW

VARIES 29.83' TO 31.82' ROW

E
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S
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SHEET 1 OF 1

DEMOLITION & EARTHWORK QUANTITIES 

SUMMARY OF ROADWAY, PREP ROW,

SUMMARY OF PREP ROW

SHEET

100-6002

PREPARING

ROW

(STA)

ROADWAY PLAN & PROFILE

BIRCH ROAD SHEET 1 OF 1 5.00

TOTAL 5.00

SUMMARY OF EARTHWORK QUANTITIES

STA AREA CUT CUT VOLUME AREA FILL FILL VOLUME

(SF) (CY) (SF) (CY)

BIRCH ROAD

10+40.84 0.00 0.00 0.00 0.00

10+80.00 27.57 20.00 4.97 3.60

11+20.00 22.36 36.99 0.36 3.95

11+60.00 39.70 45.97 2.96 2.46

12+00.00 43.06 61.30 0.07 2.24

12+40.00 1.57 33.06 52.10 38.64

12+56.07 1.57 0.93 52.10 31.01

13+36.07 16.59 0.00 25.85 0.00

13+60.00 16.59 14.70 25.85 22.91

14+00.00 29.68 34.27 3.10 21.45

14+40.00 51.27 59.96 4.65 5.75

14+80.00 27.65 58.46 2.45 5.26

15+00.00 0.00 10.24 0.00 0.91

SUBTOTAL 375.88 138.17

HARBOR LANE

10+40.84 12.89 0.00 0.86 0.00

10+80.00 14.44 20.24 0.53 1.03

11+20.00 14.44 10.16 0.53 0.37

11+60.00 19.31 0.00 2.10 0.00

12+00.00 19.31 26.46 2.10 2.88

12+40.00 19.78 19.72 0.34 1.23

SUBTOTAL 76.58 5.51

LAZY LANE

10+40.84 26.68 0.00 0.75 0.00

10+80.00 26.68 21.74 0.75 0.61

11+20.00 12.74 0.00 0.59 0.00

11+60.00 12.74 14.15 0.59 0.65

12+00.00 0.00 8.16 0.00 0.38

SUBTOTAL 44.05 1.64

TOTAL 496.51 145.33

SUMMARY OF DEMOLITION QUANTITIES

105-6069 496-6009 550-6003 542-6001 644-6076

DESCRIPTION

(4"-6")

PAV

BASE & ASPH

STAB

REMOVING

0-99FT LENGTH)

STR(BRIDGE

REMOV

(REMOVE)

FENCE

CHAIN LINK

GUARD FENCE

METAL BEAM

REMOVE

SUP&AM

RD SN

REMOVE SM

UNIT SY EA LF LF EA

SHEET 1 1,297 1 511 72 8

TOTALS 1,297 1 511 72 8

SUMMARY OF ROADWAY QUANTITIES

SHEET

110-6001 132-6006 260-6006 260-6012 360-6020 422-6015 432-6002 432-6045 529-6005 531-6001 531-6004 531-6010 540-6001 540-6007 540-6016  544-6001

LIME RIPRAP RIPRAP

EXCAVATION EMBANKMENT LIME (HYD, COM CONC PVMT APPROACH (CONC) (MOW STRIP) CONC CONC CURB CURB MTL  W-BEAM MTL  BEAM DOWNSTREAM GUARDRAIL

BEGIN END (ROADWAY) (FINAL) TRT  OR QK) (JOINTED- SLAB (5 IN) (4 IN) CURB SIDEWALKS RAMPS RAMPS GD FEN GD FEN TRANS ANCHOR END

STATION STATION (DENS CONT)(EXST MATL) (SLRY) OR CPCD) (MONO) (4") TY 1 TY 7 (TIM POST) (TL2) TERMINAL TREATMENT

(TY C) (6") QK (DRY) (10") (TY II) SECTION (INSTALL)(TL2)

(CY) (CY) (SY) TON (SY) (CY) (CY) (CY) (LF) (SY) (EA) (EA) (LF) (EA) (EA) (EA)

ROADWAY PLAN & PROFILE

1 OF 1 10+40.84 15+00.00 376.00 138.00 1,032.00 14.00 881.00 49.00 27.00 8.00 310.00 186.00 2.00 5.00 31.25 2 1 1

INTERSECTION PLAN & PROFILE

HARBOR LN (1 OF 1) 10+39.73 11+08.00 77.00 6.00 136.00 2.00 134.00

LAZY LN (1 OF 1) 10+00.00 10+65.61 44.00 2.00 127.00 2.00 124.00

TOTAL 497.00 146.00 1,295.00 18.00 1,139.00 49.00 27.00 8.00 310.00 186.00 2.00 5.00 31.25 2 1 1

REV. NO. DATE DESCRIPTION BY
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SHEET 1 OF 1

PLAN QUANTITIES 

STORM WATER POLLUTION & PREVENTION 

SUMMARY OF STORM SEWER & 

* FOR CONTRACTOR'S INFORMATION ONLY

SUMMARY OF STORM WATER POLLUTION & PREVENTION (SW3P) QUANTITIES

SHEET

162-6002 162-6003 164-6051 166-6001 168-6001 506-6001 506-6011 506-6020 506-6024 506-6038 506-6039 506-6040 506-6041 506-6043 1004-6001 4500

BLOCK STRAW OR DRILL FERTILIZER VEGETATIVE ROCK ROCK CONSTRUCTION CONSTRUCTION TEMP TEMP BIODEG BIODEG BIODEG TREE GABIONS

SODDING HAY SEED (*) WATERING FILTER FILTER EXIT EXIT SEDMT SEDMT EROSN EROSN EROSN PROTECTION (3' X 3')

MULCH (TEMP)(WARM) DAMS DAMS (INSTALL) (REMOVE) CONT CONT CONT LOGS CONT LOGS CONT LOGS (STAINLESS 

OR (INSTALL) (REMOVE) (TY1) FENCE FENCE (8" DIA) (12" DIA) (REMOVE) STEEL)

COOL) INSTALL REMOVE INSTALL INSTALL

(SY) (SY) SY (AC) (MG) (LF) (LF) (SY) (SY) (LF) (LF) (LF) (LF) (LF) (EA) (CY)

SW3P LAYOUTS

1 OF 1 1,006.00 1,006.00 1,006.00 0.42 50.00 31.00 31.00 49.00 49.00 744.00 744.00 50.00 192.00 242.00 16.00 146.00

TOTAL 1,006.00 1,006.00 1,006.00 0.42 50.00 31.00 31.00 49.00 49.00 744.00 744.00 50.00 192.00 242.00 16.00 146.00

SUMMARY OF STORM SEWER QUANTITIES

400-6001 400-6005 400-6009 402-6001 464-6005 465-6167 465-6173 465-6176 467-6389

* CEMENT INLET INLET SET

DRAINAGE CEM STAB TRENCH RC PIPE (COMPL) MANH (COMPL) (TY II)(24IN)

P&P STRUCT STABIL BACKFILL  EXCAV (CL III) (TY AD) (COMPL) (CURB) (RCP)(3:1)

SHEET ALIGNMENT STATION PIPE RUN EXCAV BKFL
MH)

(INLET OR
 PROTECTION (24 IN) (TY A) (TY C1) (P)

#'S NAME FROM TO (CY) (CY) (CY) (LF) (LF) (EA) (EA) (EA) (EA)

MAINLANE P & P (SHT 1-1)

1 OF 1 BIRCH RD 10+99.83 BRB-N2 BRB-N4 68 30 8.25 68 63 1

1 OF 1 BIRCH RD 11+63.90 BRB-N4 OUT_N1 90 37 8.25 91 78 1 1

1 OF 1 BIRCH RD 13+98.00 MH4 OUT_N2 92 32 8.25 70 66 1

1 OF 1 BIRCH RD 14+75.09 BRB-S8 BRB-S6 55 34 5.75 0 71 1

LATERAL #

1 HARBOR LN 11+05.63 - 11+04.60 HB2 HB4 29 13 8.25 35 28 1

2 BIRCH RD 10+96.00 - 11+00.00 BRB-S2 BRB-N2 29 15 8.25 36 32 1

3 BIRCH RD 11+01.60 - 11+66.00 HB4 BRB-N4 19 11 8.25 20 22 1

4 BIRCH RD 11+66.00 - 11+66.00 BRB-S4 BRB-N4 31 16 8.25 37 33 1

5 BIRCH RD 13+98.70 - 13+98.73 BRB-S6 BRB-N6 22 10 5.75 26 21 1

5 BIRCH RD 13+98.73 - 13+98.00 BRB-N6 MH4 9 2 5.75 7 4 1

TOTALS 444 200 75 390 418 4 1 5 1
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MARKING QUANTITIES 

SUMMARY OF PAVEMENT

SUMMARY OF PAVEMENT MARKINGS

666-6042 666-6048 666-6126 666-6224 666-6228 666-6230 672-6009 678-6001 678-6006 678-6008

REFL PAV MRK REFL PAV MRK REFL PAV MRK PAVEMENT PAVEMENT PAVEMENT REFL PAV MRKR PAV SURF PREP PAV SURF PREP PAV SURF PREP

DESCRIPTION TY  I  (W) TY  I  (W) TY  I (Y) 4" SEALER SEALER SEALER TY II-A-A FOR MRK FOR MRK FOR MRK

12" (SLD) (100MIL) 24" (SLD) (100MIL) (SLD) (100MIL) 4" 12" 24" (4") (12") (24")

LF LF LF LF LF LF EA LF LF LF

SHEET 1 205 84 698 698 205 84 10 698 205 84

TOTALS 205 84 698 698 205 84 10 698 205 84
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SUMMARY OF

SMALL SIGNS

COUNTY CONTROL SECTION JOB

SHEET

HIGHWAY

NO.

STATE

DISTRICT

FEDERAL

REGION

        

   

               

             

SUMMARY OF SMALL SIGNS

10BWG

(1)

SA

(T-2EXT)

EA

10BWG
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(T-2EXT)
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(U-1EXT)
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ALUMINUM SIGN BLANKS(TY A)

Greater than 15

7.5 to 15

Less than 7.5

 

Square Ft.

0.125"

0.100"

0.080"

 

Min. Thickness

644 - INS SM RD SN SUP & AM

PROJECT NO.
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D
 S
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c 2014 TxDOT

STD-N29

EA

(P)

SA

(1)

10BWG
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(T)
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(1)
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(P)

SA

(1)

S80

6027 6040

EA

(T)

SA

(1)

S80

6030

S80

6031

EA
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(P)
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(2)

S80

6050 6052
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1

2

R1-1 30x30

30x30

3

5

X

X

X

X

X

X

X

X

STOP

R1-1 STOP

D3-1 BIRCH ROAD 24x6

D3-1 HARBOR LN 24x6

R1-1 STOP

4 R2-1 SPEED LIMIT 20 30x36 X

30x30

R1-1 STOP 30x30

6 XR1-1 STOP 30x30

7 XR1-1 STOP 30x30

TOTAL 8

8 R1-1 STOP 30x30 X

X

X

X

X

X

X

54
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TRAFFIC CONTROL PLAN
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BIRCH RD
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CLOSED

ROAD
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(36X36)

CW20-3A
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CW20-2D
AHEAD
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MARINA BAY DR

(FM 2094)

(FM 2094)

PORTABLE CHANGEABLE MESSAGE SIGN

TY III BARRICADE
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D

M4-9R (30X24)

DETOUR

M4-12T (30X12)

THRU TRAFFIC
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WARNING SIGN SPACING.

SEE TxDOT STANDARD BC(2)-14 FOR

NOTE:

BIRCH

BIRCH

BIRCH

BIRCH

BIRCH

PORTABLE CHANGEABLE MESSAGE SIGN

PLACE 7 DAYS PRIOR TO CLOSURE 
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N

(60X30)

R11-4

CLOSED
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I

BIRCH RD

CONSTRUCTION

PROPOSED BRIDGE
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SHEET 2 OF 4

LEGEND:

BIRCH ROAD BRIDGE

EXIST ROW

[ BIRCH ROAD  

EXIST ROW
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EXIST ROW
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Y
 

L
N

 PANELS)

TCP DEVICE (DRUMS/VERTICAL

TYPE III BARRICADES

GROUND MOUNTED SIGN

COMPLETED CONSTRUCTION

W/R11-2 BEHIND

TYPE III BARR.

CLOSED

ROAD

CLOSED

ROAD

W/R11-2 BEHIND

TYPE III BARR.

CLOSED

ROAD

CLOSED

ROAD

AHEAD

WORK

ROAD

CW20-1D

GENERAL NOTES:

48" X 24"

G20-2

 

AHEAD

WORK

ROAD

CW20-1D

48" X 24"

G20-2

 

CONSTRUCT THIS PHASE

[ PROPOSED DITCH

CONSTRUCT THIS PHASE

PROPOSED RCP

CONSTRUCT THIS PHASE

PROPOSED SIDEWALK

CONSTRUCT THIS PHASE

PROPOSED INLET

CONSTRUCT THIS PHASE

PROPOSED INLET

CONSTRUCT THIS PHASE

PROPOSED RCP & PLUG

CONSTRUCT THIS PHASE

PROPOSED SIDEWALK

CONSTRUCT THIS PHASE

PROPOSED INLET

CONSTRUCT THIS PHASE

PROPOSED MANHOLE

CONSTRUCT THIS PHASE

PROPOSED RCP

CONSTRUCT THIS PHASE

PROPOSED RCP & PLUG

CONSTRUCT THIS PHASE

PROPOSED INLET

NARRATIVE

TRAFFIC OPERATIONS:

PHASE 1

CONSTRUCTION:

 

   CLEAR ZONE WHEN NOT IN USE.

9. CONTRACTOR TO STORE BARRIER ON SITE AND OUT OF

   OR GREATER THAN EXISTING.

   10 FT. LANE WIDTHS, PROVIDE LANE WIDTHS EQUAL
8. IN CASES WHERE EXISTING STREETS HAVE LESS THAN

   ALL PHASES OR AS DIRECTED BY ENGINEER.
7. ADVANCE WARNING SIGNS TO REMAIN IN PLACE DURING

   TO PROTECT A WIDER WORK SPACE.

   ABILITY OF FLAGGERS TO COMMUNICATE IN ORDER
6. LENGTH OF WORK SPACE SHOULD BE BASED ON THE 

   WHILE CONSTRUCTION ACTIVITIES ARE ON GOING.
5. FLAGGERS SHOULD BE PRESENT TO DIRECT TRAFFIC 

   METHODS OF COMMUNICATION TO CONTROL TRAFFIC.
4. FLAGGERS SHOULD USE TWO-WAY RADIOS OR OTHER 

3. SEE DRAINAGE PLAN & PROFILE FOR FURTHER DETAILS.

   BID ITEMS.

   DIRECTLY BUT WILL BE SUBSIDIARY TO THE VARIOUS
   CONSTRUCTION. THIS WORK WILL NOT BE PAID FOR 
2. MAINTAIN POSITIVE DRAINAGE AT ALL TIMES DURING

   APPROVED.

   AND DRIVEWAYS AT ALL TIMES UNLESS OTHERWISE
1. CONTRACTOR TO MAINTAIN ACCESS TO ALL STREETS

  PAVEMENT AS SHOWN IN PLANS.

4.CONSTRUCT BRIDGE, GABIONS,SIDEWALKS AND PERMANENT 

  ARE FINALIZED.

  GRADE TO DRAIN UNTIL DITCH LOCATIONS

  STRUCTURES AS SHOWN IN THIS PHASE.

3.CONSTRUCT ALL PROPOSED DRAINAGE 

  PLAN LAYOUT.

  STORM WATER POLLUTION & PREVENTION

  FOR THE PROJECT AS SHOWN ON THE

2.PLACE EROSION CONTROL DEVICES

1.COMPLETE ALL ROW PREPARATION.
THIS PHASE
ROADWAY CONSTRUCTION 

PHASE 1

TRAFFIC CONTROL PLAN

(BY OTHERS)

UTILITY BRIDGE

STA 15+00.00

END PROJECT,[ BIRCH ROAD

  PLAN, SHEET 1 OF 4.

4.IMPLEMENT DETOUR, SEE TRAFFIC CONTROL

  AND SIGN AS SHOWN IN THE PLANS.

3.PLACE CHANNELIZING DEVICES,BARRICADES 

  SHOWN IN THE TCP PLANS

  STANDARDS BC(1)-14 THRU BC(12)-14 AND AS 
  WITH TXDOT BARRICADE AND CONSTRUCTION 
2.PLACE ADVANCED WARNING SIGNS IN ACCORDANCE

  PROJECT LIMITS.

  PROJECT BOND SIGN AT THE END OF THE

  SIGNS, CONTRACTOR TO PLACE ADVANCED

1.PRIOR TO PLACEMENT OF ADVANCED WARNING

SEE SHEET 17)

(FOR SIGN DETAIL

PROJECT BOND SIGN

STA 10+40.84

[ BIRCH ROAD

BEGIN PROJECT
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   CLEAR ZONE WHEN NOT IN USE.

9. CONTRACTOR TO STORE BARRIER ON SITE AND OUT OF

   OR GREATER THAN EXISTING.

   10 FT. LANE WIDTHS, PROVIDE LANE WIDTHS EQUAL
8. IN CASES WHERE EXISTING STREETS HAVE LESS THAN

   ALL PHASES OR AS DIRECTED BY ENGINEER.
7. ADVANCE WARNING SIGNS TO REMAIN IN PLACE DURING

   TO PROTECT A WIDER WORK SPACE.

   ABILITY OF FLAGGERS TO COMMUNICATE IN ORDER
6. LENGTH OF WORK SPACE SHOULD BE BASED ON THE 

   WHILE CONSTRUCTION ACTIVITIES ARE ON GOING.
5. FLAGGERS SHOULD BE PRESENT TO DIRECT TRAFFIC 

   METHODS OF COMMUNICATION TO CONTROL TRAFFIC.
4. FLAGGERS SHOULD USE TWO-WAY RADIOS OR OTHER 

3. SEE DRAINAGE PLAN & PROFILE FOR FURTHER DETAILS.

   BID ITEMS.

   DIRECTLY BUT WILL BE SUBSIDIARY TO THE VARIOUS
   CONSTRUCTION. THIS WORK WILL NOT BE PAID FOR 
2. MAINTAIN POSITIVE DRAINAGE AT ALL TIMES DURING

   APPROVED.

   AND DRIVEWAYS AT ALL TIMES UNLESS OTHERWISE
1. CONTRACTOR TO MAINTAIN ACCESS TO ALL STREETS

TRAFFIC OPERATIONS:

THIS PHASE
ROADWAY CONSTRUCTION 

  CONTROL PLAN, SHEET 1 OF 4.

3.MAINTAIN DETOUR AS SHOWN IN TRAFFIC

  AND SIGN AS SHOWN IN THE PLANS.

2.PLACE CHANNELIZING DEVICES,BARRICADES 

  SHOWN IN THE TCP PLANS

  STANDARDS BC(1)-14 THRU BC(12)-14 AND AS 
  WITH TXDOT BARRICADE AND CONSTRUCTION 
1.PLACE ADVANCED WARNING SIGNS IN ACCORDANCE

  MAINTAINING DETOUR.

  AND WEST HALF OF LAZY LANE WHILE

2.CONSTRUCT EAST HALF OF HARBOR LANE

  PLAN LAYOUT.

  STORM WATER POLLUTION & PRVENTION

  FOR THE PROJECT AS SHOWN ON THE

1.PLACE EROSION CONTROL DEVICES

PHASE 2

TRAFFIC CONTROL PLAN

(BY OTHERS)
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   DURING CONSTRUCTION OF THE TIE-INS.

   APPROPRIATE SIGNING FOR CLOSURE AT EITHER END
   BOTH EAST AND WEST TIE-INS ARE COMPLETE. USE
   PROJECT DETOUR MUST REMAIN IN EFFECT UNTIL
   THOUGHOUT THE PROJECT, INCLUDING PHASE 3. THE
   THE HOUSES ON BOTH HARBOR AND LAZY LANES
   THE SAME TIME. ACCESS MUST BE MAINTAINED TO
   CANNOT CLOSE BOTH ENDS OF THE PROJECT DOWN AT
   THE PROJECT (EAST AND WEST), THE CONTRACTOR
   CONSTRUCTION OF THE TIE-INS AT EITHER END OF
2. TO MAINTAIN TRAFFIC ON BIRCH DURING THE

   APPROVED.

   AND DRIVEWAYS AT ALL TIMES UNLESS OTHERWISE
1. CONTRACTOR TO MAINTAIN ACCESS TO ALL STREETS

 

    AND OUT OF CLEAR ZONE WHEN NOT IN USE.
10.CONTRACTOR TO STORE BARRIER ON SITE

   EXISTING.

   LANE WIDTHS EQUAL OR GREATER THAN

   LESS THAN 10 FT. LANE WIDTHS, PROVIDE
9. IN CASES WHERE EXISTING STREETS HAVE

   ENGINEER.

   DURING ALL PHASES OR AS DIRECTED BY

8. ADVANCE WARNING SIGNS TO REMAIN IN PLACE

   IN ORDER TO PROTECT A WIDER WORK SPACE.
   THE ABILITY OF FLAGGERS TO COMMUNICATE
7. LENGTH OF WORK SPACE SHOULD BE BASED ON

   ARE ON GOING.

   TRAFFIC WHILE CONSTRUCTION ACTIVITIES
6. FLAGGERS SHOULD BE PRESENT TO DIRECT

   CONTROL TRAFFIC.

   OTHER METHODS OF COMMUNICATION TO

5. FLAGGERS SHOULD USE TWO-WAY RADIOS OR

   DETAILS.

4. SEE DRAINAGE PLAN & PROFILE FOR FURTHER

   SUBSIDIARY TO THE VARIOUS BID ITEMS.

   BE PAID FOR DIRECTLY BUT WILL BE

   DURING CONSTRUCTION. THIS WORK WILL NOT
3. MAINTAIN POSITIVE DRAINAGE AT ALL TIMES

  PLANS.

  CONSTRUCTED PAVEMENT AS SHOWN IN THE

3.SHIFT TRAFFIC ONTO PREVIOUSLY 

  AND SIGN AS SHOWN IN THE PLANS.

2.PLACE CHANNELIZING DEVICES,BARRICADES 

  AS SHOWN IN THE TCP PLANS

  STANDARDS BC(1)-14 THRU BC(12)-14 AND
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  STORM WATER POLLUTION & PREVENTION
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SHEET 1 OF 12

4-03

9-07

5-10

7-13

                      

Standard
Division

Operations
Traffic

BC(1)-14  

8-14

 bc-14.dgn  

http://www.txdot.gov

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

TRAFFIC ENGINEERING STANDARD SHEETS

MATERIAL PRODUCER LIST (MPL)

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

Phone (512) 416-3118

Traffic Operations Division - TE

Texas Department of Transportation

below or by contacting:

and their sources and may be found on-line at the web address given 

Traffic Control Devices List" (CWZTCD) describes pre-qualified products 

Only pre-qualified products shall be used. The "Compliant Work Zone

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

    or as approved by the Engineer.

    right-of-way line as possible, or located behind a barrier or guardrail, 

    must be parked away from travel lanes.  They should be as close to the 

13. Inactive equipment and work vehicles, including workers' private vehicles 

    devices.

12. The Engineer has the final decision on the location of all traffic control 

    exists. 

    be in place only while work is actually in progress or a definite need 

11. Except for devices required by Note 10, traffic control devices should

    shall be erected at or near the CSJ limits. 

    strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs 

    solely of mobile operation work, such as striping or milling edgeline rumble 

    the TRAFFIC FINES DOUBLE sign will not be required on projects consisting 

    sign with plaque shall be erected in advance of the CSJ limits.  However, 

    TEXT LATER (see Sign Detail G20-10T) and the WORK ZONE TRAFFIC FINES DOUBLE 

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR 

    appropriate traffic control devices to be used.

    BC sheets are examples. As necessary, the Engineer will determine the most

9.  The temporary traffic control devices shown in the illustrations of the 

    provide a detail to the Contractor before the sign is manufactured.

    not shown in this manual shall be shown in the plans or the Engineer shall 

   "Standard Highway Sign Designs for Texas," latest edition.  Sign details

8.  All signs shall be constructed in accordance with the details found in the

    justify the signing.

    divided highways where median width will permit and traffic volumes 

7.  The Engineer may require duplicate warning signs on the median side of 

    revised to show appropriate work zone distance.

    directed by the Engineer.  The BEGIN ROAD WORK NEXT X MILES sign shall be 

    necessary warning signs as shown on these sheets, the TCP sheets or as 

    adjacent project is completed first, the Contractor shall erect the 

    redundant and the work areas appear continuous to the motorists.  If the 

    FINES DOUBLE, and other advance warning signs if the signing would be 

6.  When projects abut, the Engineer(s) may omit the END ROAD WORK, TRAFFIC 

    Design Manual" or engineering judgment. 

    "A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway 

    Association of State Highway and Transportation Officials (AASHTO), 

    applicable design criteria contained in manuals such as the American 

5.  Geometric design of lane shifts and detours should, when possible, meet the 

    the approximate location of any device without the approval of the Engineer.

    control devices as shown in the plans. The Contractor may not move or change 

4.  The Contractor is responsible for installing and maintaining the traffic 

    sign and seal Contractor proposed changes.

    by a licensed professional engineer for approval. The Engineer may develop, 

3.  The Contractor may propose changes to the TCP that are signed and sealed 

    responsibility of the Engineer.

2.  The development and design of the Traffic Control Plan (TCP)is the 

    shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

    The information contained in these sheets meet or exceed the requirements 

    devices, construction pavement markings, and typical work zone signs. 

    to show typical examples for placement of temporary traffic control   

1.  The Barricade and Construction Standard Sheets (BC sheets) are intended 

WORKER SAFETY APPAREL NOTES:

    considered for high traffic volume work areas or night time work.

    performance for Class 2 or 3 risk exposure.  Class 3 garments should be

    Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard 

    the requirements of ISEA "American National Standard for High-Visibility

    within the right-of-way shall wear high-visibility safety apparel meeting 

1.  Workers on foot who are exposed to traffic or to construction equipment 
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SHEET 2 OF 12

R11-2

ROAD

CLOSED

XX

ROAD

WORK

AHEAD

END

ROAD WORK

END

ROAD WORK

CW20-1D

CW1-6

ROAD

WORK

AHEAD

CW20-1D

NAME

ADDRESS

CITY

STATE

CONTRACTOR

ROAD WORK
NEXT X MILES

BEGIN

ROAD

WORK

AHEAD

ROAD

WORK

AHEAD

P
R

O
J

E
C

T

1 Block - City

1 Block - City

ROAD WORK

NEXT X MILES
ROAD WORK

END

ROAD WORK

NEXT X MILES

P
R

O
J

E
C

T

CROSSROAD

*

X

X

X

X

ROAD

WORK

AHEAD

END

ROAD WORK

END

ROAD WORK
CW20-1D

NAME

ADDRESS

CITY

STATE

CONTRACTOR

WORK

ZONE

TRAFFIC

FINES

DOUBLE
WHEN

WORKERS

ARE PRESENT

*

*

ROAD WORK

BEGIN

T-INTERSECTION

ROAD

WORK

AHEAD

CW20-1D

CW20-1D

CW20-1D

3X

3X

XX

ROAD WORK

NEXT X MILES

ROAD WORK

NEXT X MILES

NEXT X MILES

INTERSECTED

ROADWAY 1000'-1500' - Hwy

1000'-1500' - Hwy

CSJ Limit

CSJ Limit

XXXXX

XXXXX

*

1,5,6

X

X

TYPICAL LOCATION OF CROSSROAD SIGNS

X

X

WORK

ZONE

TRAFFIC

FINES

DOUBLE
WHEN

WORKERS

ARE PRESENT

WORK

ZONE

TRAFFIC

FINES

DOUBLE
WHEN

WORKERS

ARE PRESENT

R20-5T

G20-5T

G20-5T

CW1-4R

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS

**

**

**

**

**

**
**

**

**

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS

CW1-4L

**

CW20-1E

WORK

ROAD
G20-5T

/ MILE
1

2

NEXT X MILES

*

*

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING

30

MPH

35

40

45

50

55

60

320

400

500

600

Posted

Speed

Sign

Spacing

(Apprx.)

2

65 700

70 800

3

**

2

2

2

"X"

Feet

120

160

240

75 900 2

80 1000 2

SPACING
SIZE

4

9-07

Devices
Channelizing

Devices
Channelizing

min.

80'

AREA
WORK

Limit

CSJ

1 and 4)

see Note

(Optional

1 and 4)

see Note

(Optional

G20-2

G20-1aT

G20-1aT

NEXT X MILES

G20-2

CW13-1P

SPACE
WORK

CW13-1P
MPH

MPH

G20-2

SPACE
WORK

Channelizing Devices

LEGEND

Sign

Type 3 Barricade

spacing requirements.

TMUTCD for sign

Spacing chart or the

Warning Sign Size and

See Typical Construction

G20-1bTR
G20-1bTL

R20-5T

R20-5aTP
G20-6T

G20-2

R20-5aTP

R20-5T

G20-5aP
G20-5aP

G20-2

G20-6T

channelizing devices

Type 3 Barricade or

devices

channelizing 

Barricade or 

Type 3 

G20-6T

GENERAL NOTES

or Series

Number

Sign

Freeway

Expressway/

Road

Conventional

CW20

CW21

CW22         48" x 48"   48" x 48"

CW23

CW25

CW1, CW2,

CW7, CW8,    36" x 36"   48" x 48"

CW9, CW11,

CW14

CW3, CW4,

CW5, CW6,    48" x 48"   48" x 48"

CW8-3,

CW10, CW12

CSJ LIMITS AT T-INTERSECTION

R20-3T

**

TxDOT 

G20-5aP

R20-5aTP

7-13

                      

Standard
Division

Operations
Traffic

X

channelizing devices.

within the project limits. See the applicable TCP sheets for exact location and spacing of signs and 

"ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas to remind drivers they are still

When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional

   (G20-1bTR)" signs shall be replaced by the detour signing called for in the plans.

   The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow

   NAME"(G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). 

2. If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR 

   being performed at or near an intersection.

   such as a flagger and accompanying signs, or other signs, that should be used when work is 

1. The Engineer will determine the types and location of any additional traffic control devices, 

PROJECT LIMIT

BARRICADE AND CONSTRUCTION

WARNING

SIGNS

STATE LAW

OBEY

**R20-3T*

WARNING

SIGNS

STATE LAW

OBEY

WORK

ZONE

TRAFFIC

FINES

DOUBLE
WHEN

WORKERS

ARE PRESENT

BEGIN**G20-9TP

**R20-5T

**R20-5aTP

   the plans or as determined by the Engineer/Inspector, shall be in place.

6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in

5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 

   will determine whether a roadway is considered high volume.

   motorists of the length of construction in either direction from the intersection. The Engineer 

4. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise 

   Zone Standard Sheets.

   location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work

   be considered part of the minimum requirements. The Engineer/Inspector will determine the proper

   AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER

   in the plans.

   crossroads. The Engineer will determine whether a road is low volume. This information shall be shown

   Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume

   "Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for

   with the reduced size 36" x 18" "END ROAD WORK"(G20-2)  sign on low volume crossroads (see Note 4 under

2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back

   (G20-2) "END ROAD WORK" sign, unless noted otherwise in plans.

1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a

SPEED

LIMIT

XX

X

*

location

with sign 

coordinate 

line should 

NO-PASSING 

Beginning of SPEED

LIMIT

XX*

R2-1

R2-1

BC(2)-14  

8-14

 

   

R2-1

SPEED

LIMIT

XX
**

X

G20-10T

XX

CW1-4L

MPHCW13-1P
NAME

ADDRESS

CITY

STATE

CONTRACTOR

ROAD WORK
NEXT X MILES

BEGIN

*

**

*

NOTES

*   the end of the work zone.  

   Contractor will install a regulatory speed limit sign at 

   Control Plan.

   and other signs or devices as called for on the Traffic

   Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign 

   consisting solely of mobile operations work.

   FINES DOUBLE  signs will not be required on projects 

   Required CSJ Limit signing. See Note 10 on BC(1).  TRAFFIC

   if workers are present.

   lying outside the CSJ Limits where traffic fines may double 

   motorist of entering or leaving a part of the work zone 

   signs are required outside the CSJ Limits. They inform the 

   shall be used as shown on the sample layout when advance 

   The "BEGIN WORK ZONE"(G20-9TP) and "END WORK ZONE" (G20-2bT) 

   No decimals shall be used.

   to the nearest whole mile with the approval of the Engineer.

   This distance shall replace the "X" and shall be rounded 

   WORK NEXT X MILES"(G20-5T)sign for each specific project. 

   to be placed on the G20-1 series signs and "BEGIN ROAD 

   The Contractor shall determine the appropriate distance 

DO

NOT

PASS

appropriate)
  (as
  R4-1 

   sizes.

   Sign Designs for Texas" manual for complete list of available sign design 

6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway 

5. Only diamond shaped warning sign sizes are indicated.

   Location of Crossroad Signs".

   crossroads at the discretion of the Engineer. See Note 2 under "Typical 

4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume 

   or more advance warning.

3. Distance between signs should be increased as required to have  1/2  mile

   advance warning.

2. Distance between signs should be increased as required to have 1500 feet 

1. Special or larger size signs may be used as necessary.

work area and/or distance between each additional sign.

Minimum distance from work area to first Advance Warning sign nearest the 

(TMUTCD) typical application diagrams or TCP Standard Sheets.

see Part 6 of the "Texas Manual on Uniform Traffic Control Devices" 

For typical sign spacings on divided highways, expressways and freeways, 

 

   

G20-10T

SPEED

LIMIT

R2-1

XX
**

X X

X

**

*
G20-2bT

END

WORK ZONE

**

(See note 2 below)

May be mounted on back of "ROAD WORK AHEAD"(CW20-1D) sign with approval of Engineer. 
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Standard
Division

Operations
Traffic

WORK ZONE SPEED LIMIT

BARRICADE AND CONSTRUCTION

SPEED

LIMIT

60

SPEED

LIMIT

70

TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

WORK

ZONE

SPEED

LIMIT

60

WORK

ZONE
WORK

ZONE

SPEED

LIMIT

70

(750' - 1500') (750' - 1500')

R2-1

R2-1

R2-1
R2-1

Reduced speeds should only be posted in the vicinity

of work activity and not throughout the entire project.

LIMIT

SPEED

CW3-5

See General Note 4

60

and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones,"

or covered during periods when they are not needed.

Regulatory work zone speed signs (R2-1) shall be removed

signing.

additional advance

See BC(2) for

one direction only.

Signing shown for

LIMITS

CSJ

Note 4

See General

LIMIT

SPEED

CW3-5

60

G20-5aP

G20-5aP

SPEED

LIMIT

60

GENERAL NOTES

GUIDANCE FOR USE:

   mounting height.

3. Speed zone signs are illustrated for one direction of travel and are normally posted

   for each direction of travel.

      40 mph and greater    0.2 to 2 miles

      35 mph and less       0.2 to 1 mile

5. Regulatory speed limit signs shall have black legend and border on a white reflective

   B. Flagger stationed next to sign.

   A. Law enforcement.

   C. Portable changeable message sign (PCMS).

This type of work zone speed limit should be included on the design of

the traffic control plans when restricted geometrics with a lower design

speed are present in the work zone and modification of the geometrics to

a higher design speed is not feasible.

Work activity may also be defined as a change in the roadway that requires

a reduced speed for motorists to safely negotiate the work area, including:

   a) rough road or damaged pavement surface

   b) substantial alteration of roadway geometrics (diversions)

   c) construction detours

   d) grade

   e) width

As long as any of these conditions exist, the work zone speed limit signs

SHORT TERM WORK ZONE SPEED LIMITS

the traffic control plans when workers or equipment are not behind concrete

   f) other conditions readily apparent to the driver

   projects where speed control is of major importance.

   E. Speed monitor trailers or signs.

   D. Low-power (drone) radar transmitter.

(See Removing or Covering on BC(4)).

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

motorists only when work activity is present. When work activity is not

present, signs shall be removed or covered.

Short Term Work Zone Speed Limit signs should be posted and visible to the

   background (See "Reflective Sheeting" on BC(4)).

4. Frequency of work zone speed limit signs should be:

8. Techniques that may help reduce traffic speeds include but are not limited to:

2. Regulatory work zone speed limit signs shall be placed on supports at a 7 foot minimum

should remain in place.

1. Regulatory work zone speed limits should be used only for sections of construction

LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS

   zone reduction see TxDOT form #1204 in the TxDOT e-form system.

   conditions and factors impacting allowable regulatory construction speed

10.For more specific guidance concerning the type of work, work zone

   Work Zone Speed Limits should only be posted as approved for each project.

9. Speeds shown on details above are for illustration only.

This type of work zone speed limit may be included on the design of

barrier, when work activity is within 10 feet of the traveled way or actually

in the travelled way.

   otherwise noted under "REMOVING OR COVERING" on BC(4).

7. Turning signs from view, laying signs over or down will not be allowed, unless as

   directly, but shall be considered subsidiary to Item 502.

   "WORK ZONE"(G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for 

6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign, 

Note 4

See General

R2-1

WORK

ZONE

SPEED

LIMIT

60
R2-1

signing.

additional advance

See BC(2) for

one direction only.

Signing shown for

G20-5aP
G20-5aP

SPEED

LIMIT

70 R2-1

LIMITS

CSJ

BC(3)-14  

8-14

20
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Operations
Traffic

TEMPORARY SIGN NOTES

BARRICADE AND CONSTRUCTION

C
u
r
b

XX

T
r
a
v
e
l
 
l
a
n
e
 
e
d
g
e
 

12' min.

FRONT ELEVATION

SIDE ELEVATION

T
r
a
v
e
l
 
l
a
n
e
 
e
d
g
e
 

OR

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

*

*

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

WITHIN THE PROJECT LIMITS

0'-6'

1.  Permanent signs are used to give notice of traffic laws or regulations, call

    attention to conditions that are potentially hazardous to traffic operations,

    show route designations, destinations, directions, distances, services, points

    of interest, and other geographical, recreational, or cultural information.

    Drivers proceeding through a work zone need the same, if not better route

    guidance as normally installed on a roadway without construction.

2.  When permanent regulatory or warning signs conflict with work zone conditions,

3.  When existing permanent signs are moved and relocated due to construction

    purposes, they shall be visible to motorists at all times.

4.  If existing signs are to be relocated on their original supports, they shall be

    installed on crashworthy bases as shown on the SMD Standard sheets. The signs

    shall meet the required mounting heights shown on the BC Sheets or the SMD

    Standards. This work should be paid for under the appropriate pay item for

    relocating existing signs.

5.  If permanent signs are to be removed and relocated using temporary supports,

    the Contractor shall use crashworthy supports as shown on the BC sheets or the

    CWZTCD. The signs shall meet the required mounting heights shown on the

    BC Sheets or the SMD Standards during construction. This work should be paid

    for under the appropriate pay item for relocating existing signs.

6.  Any sign or traffic control device that is struck or damaged by the Contractor

    or his/her construction equipment shall be replaced as soon as possible by the

    Contractor to ensure proper guidance for the motorists. This will be subsidiary

    to Item 502.

    remove or cover the permanent signs until the permanent sign message matches

    the roadway condition.

**

**

ATTACHMENT FOR SIGN SUPPORTS

Wood

STOP/SLOW PADDLES

10" 10"

24"

24"

24"

24"

8"C 8"B

†"

9" 8Š"

R=2"
3"

„"+

6.0' min.

Fiber Reinforced Plastic

Wood, metal or

    the ground. 

SIZE OF SIGNS

SIGN SUBSTRATES

SIGN LETTERS

   Hand Signaling Devices in the TMUTCD.

   shall only be as specifically described in Section 6E.03

4. Any lights incorporated into the STOP or SLOW paddle faces

   length of 6' to the bottom of the sign.

3. STOP/SLOW paddles may be attached to a staff with a minimum

   retroreflectorized.

2. When used at night, the STOP/SLOW paddle shall be

   as detailed below.

   by flaggers. The STOP/SLOW paddle size should be 24" x 24"

1. STOP/SLOW paddles are the primary method to control traffic

curb

from

minimum

2 '

min.

6'

9.0' max.

7.0' min.

9.0' max.

7.0' min.

9.0' max.

7.0' min.

shoulder

Paved

shoulder

Paved

above sign

protrude

shall not

Support

above sign

protrude

shall not

Support

substrate.

back of the sign 

1/2 way up the 

extend more than 

Sign supports shall 

Legend & Border - White

Background - Red

Legend & Border - Black

Background - Orange

Supplemental plaques (advisory or distance) should not cover the surface of the parent sign.

      When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.

 

Objects shall NOT be placed under skids as a means of leveling.

   When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.

MPH

be allowed.

other means.

by splicing or

extended or repaired

supports shall not be

any means. Wood

joined or spliced by

signs shall not be

support. Multiple

directly to the sign

shall be attached

Each sign

Nails shall NOT

sign supports

substrates to other types of

procedures for attaching sign

manufacturer's recommended

or screws. Use TxDOT's or

will be by bolts and nuts

Attachment to wooden supports

FLAGS ON SIGNS 

greater

6' or

of at least the same gauge material.

should be at least 5 times nominal post size, centered on the splice and

the sign substrate, not near the base of the support. Splice insert lengths

above and two below the spice point. Splice must be located entirely behind

height will only be allowed when the splice is made using four bolts, two

Splicing embedded perforated square metal tubing in order to extend post

GENERAL NOTES FOR WORK ZONE SIGNS

1.  Contractor shall install and maintain signs in a straight and plumb condition and/or as directed by the Engineer.

2.  Wooden sign posts shall be painted white.

3.  Barricades shall NOT be used as sign supports.

4.  All signs shall be installed in accordance with the plans or as directed by the Engineer.  Signs shall be used to regulate, warn, and

    guide the traveling public safely through the work zone.  

5.  The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The

    Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted

    from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor's

    Responsible Person. All changes must be documented in writing before being implemented.  This can include documenting the changes in

    the Inspector's TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.

6.  The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor

    shall install the sign support in accordance with the manufacturer's recommendations. If there is a question regarding installation

    procedures, the Contractor shall furnish the Engineer a copy of the manufacturer's installation recommendations so the Engineer can

    verify the correct procedures are being followed.

7.  The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or

    damaged or marred reflective sheeting as directed by the Engineer/Inspector.

8.  Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used

    for identification shall be 1 inch.

DURATION OF WORK (as defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)

1.  The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of

    work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

    Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer's recommendations in

    regard to crashworthiness and duration of work requirements.

    a.  Long-term stationary - work that occupies a location more than 3 days.

        more than one hour.

    c.  Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.

    d.  Short, duration - work that occupies a location up to 1 hour.

    e.  Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HEIGHT

1.  The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except

    as shown for supplemental plaques mounted below other signs.

2.  The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above

3.  Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing. 

    appropriate Long-term/Intermediate sign height.

5.  Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.

REFLECTIVE SHEETING

1.  All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300

    for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).

1.  All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway

    Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of

    first class workmanship in accordance with Department Standards and Specifications.

REMOVING OR COVERING

1.  When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

2.  Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when

3.  Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely

    covered when not required.   

4.  When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the

9.  The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.

1.  The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.

    intersections where the sign may be seen from approaching traffic.  

    the sign message is not applicable.  This technique may not be used for signs installed in the median of divided highways or near any 

1.  The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer's recommendations for the type of sign

    support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.  

2.  "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.  

3.  All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,

    fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood

    screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"

    centers. The Engineer may approve other methods of splicing the sign face. 

    b.  Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

2.  White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.

FL3.  Orange sheeting, meeting the requirements of DMS-8300 Type B   or Type C  , shall be used for rigid signs with orange backgrounds.FL

4.  Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to

5.  Burlap shall NOT be used to cover signs. 

SIGN SUPPORT WEIGHTS

6.  Duct tape or other adhesive material shall NOT be affixed to a sign face.

1.  Where sign supports require the use of weights to keep from turning over,

    the use of sandbags with dry, cohesionless sand should be used.

2.  The sandbags will be tied shut to keep the sand from spilling and to

    maintain a constant weight.  

3.  Rock, concrete, iron, steel or other solid objects shall not be permitted

    for use as sign support weights. 

4.  Sandbags should weigh a minimum of 35 lbs and a maximum of 50 lbs. 

5.  Sandbags shall be made of a durable material that tears upon vehicular

6.  Rubber ballasts designed for channelizing devices should not be used for

    ballast on portable sign supports. Sign supports designed and manufactured

    with rubber bases may be used when shown on the CWZTCD list.

7.  Sandbags shall only be placed along or laid over the base supports of the

    traffic control device and shall not be suspended above ground level or

    hung with rope, wire, chains or other fasteners. Sandbags shall be placed

    along the length of the skids to weigh down the sign support.  

8.  Sandbags shall NOT be placed under the skid and shall not be used to level

    sign supports placed on slopes.  

    impact. Rubber (such as tire inner tubes) shall NOT be used.

    the sign face.

    red-orange in color.  Flags shall not be allowed to cover any portion of

    shall be 16 inches square or larger and shall be orange or fluorescent 

1.  Flags may be used to draw attention to warning signs. When used the flag

    entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.

7.  Signs and anchor stubs shall be removed and holes backfilled upon completion of work.  
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30"

40"

27"

36"

24"

2x6

2x4 x 40"

72"

2x6

Front Side

Top

*

*

   that can be used for each approved sign support.

   See the CWZTCD for the type of sign substrate

   NOT be allowed. Posts shall be painted white.

   Wood sign posts MUST be one piece. Splicing will

   See BC(4) for definition of "Work Duration."

post

wood

4x4

sign face

21 sq. ft. of

Maximum

block

4x4

post

wood

4x4

requirement

height

for sign

See BC(4)

   This will be considered subsidiary to Item 502.

   foundations shall be removed from the project site.

3. When project is completed, all sign supports and

   CWZTCD List.

   7 ft. circle, except for specific materials noted on the

2. No more than 2 sign posts shall be placed within a

   connection.

   lag screws must be used on every joint for final

   supports, but 3/8"  bolts with nuts or 3/8" x 3 1/2"

1. Nails may be used in the assembly of wooden sign 

GENERAL NOTES

Front

*

post

wood

4x4

requirement

height

for sign

See BC(4)

sign face

12 sq. ft. of

Maximum 24"

60"

2x6

2x6

Top

block

4x4

skid

2x6

additional stability.

be increased for

Length of skids may

24" 2x4 brace

4x4 block4x4 block

Side

screws

(min.) lag

or 3/8" x 3 1/2"

3/8" bolts w/nuts

LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS

SKID MOUNTED WOOD SIGN SUPPORTS
PERFORATED SQUARE METAL TUBING

GROUND MOUNTED SIGN SUPPORTS

Two post installations can be used for larger signs.

The maximum sign square footage shall adhere to the manufacturer's recommendation.

Refer to the CWZTCD and the manufacturer's installation procedure for each type sign support.

4" max.

Gr
ou

nd
 s

ur
fa

ce

WING CHANNEL

Post

Sign

Post

Base

for embedment.

See the CWZTCD

48"

5'

square tubing

or 1 3/4" x 1 3/4"

with 5/16" holes

1 3/4" galv. round

(DO NOT SPLICE)

12 ga post

1 3/4" x 1 3/4" x 11 foot

CWZTCD LIST.  SEE BC(1) FOR WEBSITE LOCATION.

AND SHORT TERM SUPPORTS CAN BE FOUND ON THE

MORE DETAILS OF APPROVED LONG/INTERMEDIATE 

Posts

of 

 Number 

MOUNTED SIGN SUPPORTS

WOOD POST SYSTEM FOR GROUND 

WEDGE ANCHORS

18"

4"

*

4"

6"

of Traffic

Direction

Dia.(typ)

1 1/2"

1
7
 
1
/
2
"

2
0
 
1
/
2
"5 BOLT (TYP.)

3/8" X 4-1/2 gr. 

3"

telescopes into sleeve

(hole to hole) 12 ga. support

1 3/4 " x 1 3/4 " x 129" 

tubing diagonal brace

to hole) 12 ga. square perforated 

1 3/4 " x 1 3/4 " x 52" (hole

tubing cross brace

to hole) 12 ga. square perforated 

1 3/4 " x 1 3/4 " x 32" (hole

2
0
 
1
/
2
"

above  pavement

provide 7' height

telescope to

Upright must

 5 bolt

   3/8 " X 3" gr. 

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

(Direct Embedment)

OPTION 1

max.

4"

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

weak soils.

55" min. in

strong soils,

34" min. in

(Anchor Stub)

OPTION 2

post)

than sign

(1/4" larger

Anchor Stub

desirable

9"
max.

4"

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

post) x 18"

than sign

(1/2" larger

sleeve

reinforcing

Optional

18"

weak soils.

55" min. in

strong soils,

34" min. in

(Anchor Stub and Reinforcing Sleeve))

OPTION 3

post)

than sign

(1/4" larger

Anchor Stub

desirable

9"

bolted anchor
Lap-splice/base 

minimum

48"

sign only

thinwall plastic

10mm extruded

9 sq. ft. or less-

1/2" plywood is allowed.

the CWZTCD, except 5/8" plywood.

substrate listed in section J.2.d of 

16 sq. ft. or less of any rigid sign 

OTHER DESIGNS

"Traffic Engineering Standard Sheets" on BC(1)).

if approved by the Engineer. (See web address for 

face.  They may be set in concrete or in sturdy soils

sign supports for signs up to 10 square feet of sign 

on the SMD Standard Sheets may be used as temporary 

Both steel and plastic Wedge Anchor Systems as shown 

8
4
"

4
1
"

2
1
"

1
3
1
 
1
/
2
 
"

4"

sign panel and supports

(2 per support) joining

   3/8" x 3" gr. 5 bolt

FILE:

REVISIONS

C TxDOT

                           

                           

                      

                      

 bc-14.dgn  
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9-07

36"
match sideslope

needed to

pin at angle

weld starts here

weldhere

starts 

weld

back fill puddle.

weld, do not

directions. Minimum 

going in opposite 

opposite sides

Welds to start on

48"

2"

Side View

upright

12 ga. 

2" x 2" x

2.5'

 

60"

3"

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS

around tubing

Completely welded

8
 
1
/
2
"

 7/16"

32'
SINGLE LEG BASE

5'

weld

welded to skid

tubing sleeve 

perforated 

12 ga. square

(hole to hole)

2" x 2" x 8"

tubing upright 

perforated

12 ga. square

(hole to hole)

1 3/4 " x 1 3/4 " x 129" 

tubing skid

12 ga. perforated 

(hole to hole)

2" x 2" x 59"

                      

Standard
Division

Operations
Traffic

TYPICAL SIGN SUPPORT

BARRICADE AND CONSTRUCTION

SHEET 5 OF 12
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Division

Operations
Traffic

MESSAGE SIGN (PCMS)

PORTABLE CHANGEABLE

BARRICADE AND CONSTRUCTION

 TxDOT TxDOTTxDOT TxDOT FILE:

C TxDOT

9-07

PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR

CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4)

PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE

LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2.* *

Roadway

designation # IH-number, US-number, SH-number, FM-number

1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE

   CHANGEABLE MESSAGE SIGNS" above.

   shall maintain the legibility/visibility requirement listed above.

    for, or replace that sign.

4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the

   same size arrow.

FULL MATRIX PCMS SIGNS

 

Access Road        ACCS RD         Major              MAJ       

Construction

WORDING ALTERNATIVES
 

1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.

2. Roadway designations IH, US, SH, FM and LP can be interchanged as

   appropriate.

3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can

   be interchanged as appropriate.

4. Highway names and numbers replaced as appropriate.

5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.

6. AHEAD may be used instead of distances if necessary.

7. FT and MI, MILE and MILES interchanged as appropriate.

8. AT, BEFORE and PAST interchanged as needed.

9. Distances or AHEAD can be eliminated from the message if a

   location phase is used.

3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute

APPLICATION GUIDELINES 

1. Only 1 or 2 phases are to be used on a PCMS.

2. The 1st phase (or both) should be selected from the 

   "Road/Lane/Ramp Closure List" and the "Other Condition List".

3. A 2nd phase can be selected from the "Action to Take/Effect

   on Travel, Location, General Warning, or Advance Notice

   Phase Lists".

4. A Location Phase is necessary only if a distance or location

   is not included in the first phase selected.

5. If two PCMS are used in sequence, they must be separated by

   and should be understandable by themselves.

6. For advance notice, when the current date is within seven days

   of the actual work date, calendar days should be replaced with

   days of the week. Advance notification should typically be for

CLOSED

BLVD

XXXXXXXX

**
LANE

IN

STAY

CONST AHD

CROSSING XING RT LN

Vehicles (s) VEH, VEHS

UPR LEVEL

LWR LEVEL

HR, HRS

 

1.  The Engineer/Inspector shall approve all messages used on portable

    changeable message signs (PCMS).

2.  Messages on PCMS should contain no more than 8 words (about four to

    eight characters per word), not including simple words such as "TO,"

    "FOR," "AT," etc.

3.  Messages should consist of a single phase, or two phases that

    alternate. Three-phase messages are not allowed. Each phase of the

    message should convey a single thought, and must be understood by

    itself.

4.  Use the word "EXIT" to refer to an exit ramp on a freeway; i.e.,

    "EXIT CLOSED." Do not use the term "RAMP."

5.  Always use the route or interstate designation (IH, US, SH, FM)

    along with the number when referring to a roadway.

6.  When in use the bottom of a stationary PCMS message panel should be

    a minimum 7 feet above the roadway, where possible.

7.  The message term "WEEKEND" should be used only if the work is to

    start on Saturday morning and end by Sunday evening at midnight.

    Actual days and hours of work should be displayed on the PCMS if work

    is to begin on Friday evening and/or continue into Monday morning.

8.  The Engineer/Inspector may select one of two options which are avail-

    able for displaying a two-phase message on a PCMS. Each phase may be

    displayed for either four seconds each or for three seconds each.

9.  Do not "flash" messages or words included in a message. The message

    should be steady burn or continuous while displayed.

10. Do not present redundant information on a two-phase message; i.e.,

    keeping two lines of the message the same and changing the third line.

12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT"

    on a PCMS.  Drivers do not understand the message.

    the face of the sign.

14. The following table lists abbreviated words and two-word phrases that

    are acceptable for use on a PCMS. Both words in a phrase must be

    displayed together. Words or phrases not on this list should not be

PORTABLE CHANGEABLE MESSAGE SIGNS

SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT.

OF TRAFFIC.  WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS

UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION

WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS

BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

WORD OR PHRASEABBREVIATION     ABBREVIATION     WORD OR PHRASE

2. When symbol signs, such as the  "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it

    abbreviated, unless shown in the TMUTCD.

    bars is appropriate.

    PCMS has malfunctioned. A pattern such as a series of horizontal solid

    not alarm motorists and will only be used to alert workers that the

17. If disabled, the PCMS should default to an illegible display that will

    left or right justified.

16. Each line of text should be centered on the message board rather than

    and must be legible from at least 400 feet.

    daylight.  Truck mounted units must have a character height of 10 inches 

    should be legible from at least 600 feet at night and 800 feet in 

    units. They should be visible from at least 1/2 (.5) mile and the text

15. PCMS character height should be at least 18 inches for trailer mounted

13. Do not display messages that scroll horizontally or vertically across

11. Do not use the word "Danger" in message.  
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   no more than one week prior to the work.

   a minimum of 1000 ft. Each PCMS shall be limited to two phases,

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

Phase 2: Possible Component Lists

CAUTION

USE

Notice List

** Advance

List

Warning

XX MPH

SPEED

ADVISORY

XX MPH

LIMIT

SPEED

XX MPH

SPEED

MAXIMUM

XX MPH

SPEED

MINIMUM

EXIT

LANE

RIGHT

 

SAFELY

DRIVE

CARE

WITH

DRIVE

X PM

XX AM-

TUE-FRI

 

MONDAY

BEGINS

 

MAY XX

BEGINS

XX AM

XX PM -

MAY X-X

X PM-X AM

XX

APR XX-

 

FRI-SUN

NEXT

XX PM

TO

XX AM

AUG XX

TUE

NEXT

XX AM

XX PM-

TONIGHT

Road/Lane/Ramp Closure List

(The Engineer may approve other messages not specifically covered here.)

*

DELAYS

EXPECT

Other Condition List

Phase 1: Condition Lists

See Application Guidelines Note 6.

List

Action to Take/Effect on Travel

List

Location

XXX FT

CLOSED

SHOULDER

XXX FT

CLOSED

RIGHT LN

X MILE

CLOSED

EXIT XXX

CLOSED

TO BE

RIGHT LN

CLOSED

ROAD

FRONTAGE

OPEN

LANES

RIGHT X

CLOSURES

LANE

DAYTIME

CLOSED

EXIT

I-XX SOUTH

TUE - FRI

CLOSED

X LANES

 

XXX FT

ROADWORK

 

XXXX FT

FLAGGER

XXXX FT

NARROWS

RIGHT LN

XXXX FT

TRAFFIC

MERGING

XXXX FT

GRAVEL

LOOSE

 

X MILE

DETOUR

SH XXXX

PAST

ROADWORK

 

XXXX FT

BUMP

XXXX FT

SIGNAL

TRAFFIC

XXXX FT

REPAIRS

ROAD

XXXX FT

NARROWS

LANE

XX MILE

TRAFFIC

TWO-WAY

XXXX FT

LANES

UNEVEN

XXXX FT

ROAD

ROUGH

FRI-SUN

NEXT

ROADWORK

X MILES

EXIT

US XXX

 

SHIFT

LANES

SOUTH

US XXX

STAY ON

 

RIGHT

MERGE

X EXITS

NEXT

DETOUR

US XXX N

USE

TRUCKS

TRUCKS

FOR

WATCH

XXX FT

SPEED

REDUCE

ROUTES

OTHER

USE

RIGHT

X LINES

FORM

RD EXIT

XXXXX

USE

NORTH

I-XX

USE EXIT

TO I-XX N

I-XX E

USE

TRUCKS

FOR

WATCH

 

DELAYS

EXPECT

STOP

TO

PREPARE

USE

SHOULDER

END

WORKERS

FOR

WATCH

 

FM XXXX

AT

CROSSING

RAILROAD

BEFORE

MILES

X

NEXT

EXIT

US XXX

PAST

XXXXXXX

TO

XXXXXXX

FM XXXX

TO

US XXX

XXX FT

TRAFFIC

CONST

 

EXIT XXX

USE

CLOSED

EXIT

X MILE

CLOSED

FREEWAY

CLOSED

LANES

RIGHT X

CLOSED

LANES

VARIOUS

AT SH XXX

CLOSED

ROAD

FM XXXX

CLSD AT

ROAD

CLOSED

LANE

CENTER

CLOSURES

LANE

NIGHT

CLOSED

DRIVEWAY

MALL

BC(6)-14  
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Traffic Handling.

Barricades, Signs and

for Item 502,

GENERAL NOTES

be found in the project

shadow vehicles can

requirements for

work, specific project

maintenance contract
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X

X

X
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See note 1)

(Flags-

 

48" X 24"

G20-2

TCP (1-2b)

ONE LANE TWO-WAY

X

48" X 36"

42" X 42 " X 42"

Same as Below

in Opposite Direction

Warning Sign Sequence

 

CW20-4D
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See note 1)
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X
X

X
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(See note 8)

(See note 8)
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4-90
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1-97
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Traffic Operations Division

December 1985 DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

REVISIONS HIGHWAY

SHEET NO.

152

TXDOT TXDOT TXDOT TXDOT

lights.(See notes 5 & 6)

oscillating or strobe

rotating, flashing,

TMA and high intensity

Shadow Vehicle with
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TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM
MOBILE

DURATION

 SHORT 

from traveled way

separate work space

Channelizing devices

Type 3 Barricade

Heavy Work Vehicle

Channelizing Devices

 Flag

LEGEND

Flagger            

Sign

Message Sign (PCMS)

Portable Changeable

Flashing Arrow Board 

Trailer Mounted 

M

Traffic Flow

Attenuator (TMA)

Truck Mounted 

CONTROL WITH YIELD SIGNS

(Less than 2000 ADT - See note 7) CONTROL WITH FLAGGERS

at night

illuminated 

shall be 

flagger stations 

emergencies, 

Except in 

at night

illuminated 

shall be 

flagger stations 

emergencies, 

Except in 

GENERAL NOTES

TYPICAL USAGE

L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)

Taper lengths have been rounded off.

Conventional Roads Only*
**

2

*
**

75 750'

720'

825' 900' 75' 900' 540'

90'

120'

155'

195'

240'

295'

350'

410'

475'

 60'

 70'

 80'

 90'

100'

110'

120'

130'

140'

150'

120'

160'

240'

320'

400'

500'

700'

600'

800'

30'

35'

40'

45'

50'

55'

60'

65'

70'

150'

205'

265'

450'

500'

550'

600'

165'

225'

295'

495'

550'

605'

660'

180'

320'

600'

660'

650' 715' 780'

245'

540'

700' 770' 840'

30

35

40

45

50

55

60

65

70

60

WS
L=

Posted

Speed

"B"

Buffer Space

Longitudinal

Suggested

Tangent

On a

Taper

On a12'

OffsetOffset

11'

Offset

10'

Taper Lengths

Desirable

 Minimum 

Devices

Channelizing 

Spacing of 

Suggested Maximum

Formula

L=WS

Spacing

Sign

 Minimum 

Distance

"X"

(See notes 5 & 6)

or strobe lights.

oscillating 

flashing, 

intensity rotating, 

with TMA and high 

Shadow Vehicle 

R1-2
48" X 48"

CW3-4

(See note 2)

CW20-7

48" X 48"

CW16-2P

CW20-7

48" X 48"

24" X 18"

CW16-2P

CW3-4

TRAFFIC CONTROL

ONE-LANE TWO-WAY

TRAFFIC CONTROL PLAN

Distance

Sight

Stopping

200'

250'

305'

360'

425'

495'

570'

645'

730'

820'

    limited to emergency situations.

13. Flaggers should use 24" STOP/SLOW paddles to control traffic.  Flags should be 

    traffic and approved by the Engineer.

12. Channelizing devices on the center-line may be omitted when a pilot car is leading 

    and a queue of stopped vehicles (see table above).

    should be increased in order to maintain adequate stopping sight distance to the flagger 

11. If the work space is located near a horizontal or vertical curve, the buffer distances 

10. Length of work space should be based on the ability of flaggers to communicate.

 9. Flaggers should use two-way radios or other methods of communication to control traffic.

    at a 7 foot minimum mounting height.

 8. R1-2 "YIELD" sign with  R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support

    spaces should be no longer than 400 feet.

    than one half city block. In rural areas on roadways with less than 2000 ADT, work 

    adequate sight distance. For projects in urban areas, work spaces should be no longer 

 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have 

    those shown in order to protect wider work spaces.

 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to 

    may be substituted for the Shadow Vehicle and TMA.  

    the traffic control to remain in place, Type 3 Barricades or other channelizing devices 

    quality of the work. If workers are no longer present but road or work conditions require 

    in advance of the area of crew exposure without adversely affecting the performance or 

 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet

    used if advance warning ahead of the flagger or R1-2 "YIELD" sign is less than 1500 feet.

 4. Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be

    ROAD AHEAD" sign, but proper sign spacing shall be maintained.

 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE 

    maintenance work, when approved by the Engineer.

    triangle symbol may be omitted when stated elsewhere in the plans, or for routine 

 2. All traffic control devices illustrated are REQUIRED, except those denoted with the 

 1. Flags attached to signs where shown are REQUIRED.

CW3-2

2-12
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SHEET 1 OF 1

HORIZONTAL ALIGNMENT DATA

BIRCH RD HORIZONTAL ALIGNMENT

HARBOR LN  HORIZONTAL ALIGNMENT

LAZY LN HORIZONTAL ALIGNMENT

BIRCH ROAD

Ending chain BIRCHCL description                                                                                        

===============================================================================                                         

                                                                                                                        

Point 30007           N  13,768,155.3175 E   3,231,923.9477 Sta    15+47.3509                                           

                                                                                                                        

Course from PT BIRCHCL1 to 30007 N 85° 05' 43.23" E Dist 122.6166                                                       

                                                                                                                        

Chord Bear  = N  86° 35' 01.26" E                                                                                       

Ahead       = N  85° 05' 43.23" E                                                                                       

Back        = N  88° 04' 19.29" E                                                                                       

C.C.                               N     13,769,141.1724  E      3,231,716.2821                                         

P.T.  Station          14+24.7343  N     13,768,144.8340  E      3,231,801.7800                                         

P.C.  Station          13+72.7814  N     13,768,141.7385  E      3,231,749.9253                                         

Mid. Ord.   =              0.3374                                                                                       

Long Chord  =             51.9471                                                                                       

External    =              0.3375                                                                                       

Radius      =          1,000.0000                                                                                       

Length      =             51.9529                                                                                       

Tangent     =             25.9823                                                                                       

Degree      =       5° 43' 46.48"                                                                                       

Delta       =       2° 58' 36.06" (LT)                                                                                  

P.I.  Station          13+98.7637  N     13,768,142.6126  E      3,231,775.8929                                         

Curve BIRCHCL1                                                                                                          

                                  *----------*                                                                          

                                   Curve Data                                                                           

                                                                                                                        

Course from 30006 to PC BIRCHCL1 N 88° 04' 19.29" E Dist 372.7814                                                       

                                                                                                                        

Point 30006           N  13,768,129.1969 E   3,231,377.3549 Sta    10+00.0000                                           

                                                                                                                        

===============================================================================                                         

Beginning chain BIRCHCL description                                                                                     

Ending chain HARBOR LN description                                                                                      

===============================================================================                                         

                                                                                                                        

Point 16              N  13,768,209.4925 E   3,231,510.7768 Sta    11+47.2423                                           

                                                                                                                        

Course from 15 to 16 N 3° 45' 53.90" W Dist 46.6340                                                                     

                                                                                                                        

Point 15              N  13,768,162.9591 E   3,231,513.8389 Sta    11+00.6083                                           

                                                                                                                        

Course from 14 to 15 N 3° 46' 06.41" W Dist 60.0233                                                                     

                                                                                                                        

Point 14              N  13,768,103.0656 E   3,231,517.7839 Sta    10+40.5850                                           

                                                                                                                        

Course from 13 to 14 N 3° 50' 03.23" W Dist 40.5850                                                                     

                                                                                                                        

Point 13              N  13,768,062.5714 E   3,231,520.4979 Sta    10+00.0000                                           

                                                                                                                        

===============================================================================                                         

Beginning chain HARBOR LN description                                                                                   

Ending chain LAZY LN description                                                                                        

===============================================================================                                         

                                                                                                                        

Point 12              N  13,768,226.7894 E   3,231,809.2865 Sta    11+14.5866                                           

                                                                                                                        

Course from 11 to 12 N 4° 23' 25.25" W Dist 44.9528                                                                     

                                                                                                                        

Point 11              N  13,768,181.9685 E   3,231,812.7276 Sta    10+69.6338                                           

                                                                                                                        

Course from 10 to 11 N 4° 23' 25.25" W Dist 20.3416                                                                     

                                                                                                                        

Point 10              N  13,768,161.6867 E   3,231,814.2848 Sta    10+49.2922                                           

                                                                                                                        

Course from 9 to 10 N 3° 05' 07.69" W Dist 49.2922                                                                      

                                                                                                                        

Point 9               N  13,768,112.4659 E   3,231,816.9380 Sta    10+00.0000                                           

                                                                                                                        

===============================================================================                                         

Feature: Geom Centerline                                                                                                

Beginning chain LAZY LN description                                                                                     

REV. NO. DATE DESCRIPTION BY
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EXIST ROW

DEMOLITION LAYOUT

 LEGEND 

1

2

1

1

724 SY

573 SY

2

[ BIRCH ROAD  

| LAZY LN

EXIST ROW

EXIST ROW

EXIST ROW

E
X
I

S
T
 

R
O

W

3

3

3

3

3

REMOVE STAB BASE AND/OR ASPH PAV 4"-6"

4

STA 10+65.61

END CONSTRUCTION,| LAZY LN

STA 10+00.00

BEGIN CONSTRUCTION,| LAZY LN
EXIST 8"WATER (TO REMAIN IN PLACE)

EXIST 4"FORCE MAIN (TO REMAIN IN PLACE)

EXIST 8"FORCE MAIN (TO REMAIN IN PLACE)

EXIST 4"FORCE MAIN (TO REMAIN IN PLACE)
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R
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| HARBOR LN

STA 10+40.84 TO STA 15+00.00

CANAL TOE

EXIST CANAL TOE

EXIST

BIRCH ROAD BRIDGE BIRCH ROAD BIRCH ROAD 

5

5

5 5
5

5

6

REMOVE STR (BRIDGE)

REMOVE MBGF

REMOVE CHAIN LINK FENCE

REMOVE TREE

6

6

6

6

4

4

7

7

7

44

REMOVE/REPLACE SIGN

4

4

NOTES

(TO REMAIN IN PLACE)

EXIST  BULKHEAD 
IN PLACE)

EXIST MBGF (TO REMAIN 

UTILITY BRIDGE (TO REMAIN IN PLACE)

7

REMOVE SM RD SN SUP&AM

4

1 EA

1 EA

1 EA

1 EA

1 EA

1 EA1 EA

1 EA

1 EA

1 EA

1 EA

86 LF

42 LF

103 LF

102 LF 95 LF5

56 LF

1 EA

1 EA20'

20'20'

20'

7 7

1 EA

1 EA1 EA

1 EA

6

1 EA

4

1 EA

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD 

STA 11+08.00

END CONSTRUCTION,| HARBOR LN

| HARBOR LN, STA 10+71.44

[ BIRCH ROAD, STA 11+38.48 =

STA 10+39.73

BEGIN CONSTRUCTION,| HARBOR LN

BEGIN REMOVAL OF EXIST PAVEMENT
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PT # CL BIRCH RD STATION OFFSET(FT)

1 BIRCH RD 11+09.00 12.00 LT

2 BIRCH RD 11+09.00 19.73 LT

3 BIRCH RD 11+09.00 26.23 LT

4 BIRCH RD 11+56.69 26.37 LT

5 BIRCH RD 11+56.69 19.87 LT

PT # CL BIRCH RD STATION OFFSET(FT)

6 BIRCH RD 14+12.06 11.61 LT
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  SHOWN, SEE GABION DETAILS.

6.FOR CONCRETE RIPRAP AND GABIONS NOT

  FOR STORM SEWER DETAILS.

5.SEE "DRAINAGE PLAN & PROFILE" FOR

  UTILITY INFORMATION.

4.SEE "UTILITY PLAN & PROFILE" SHEETS FOR

  FOR INTERSECTION DETAILS.

  "LAZY LN" PLAN & PROFILE SHEETS

3.SEE "HARBOR LN" &

  FOR ADDITIONAL ALIGNMENT INFORMATION.

2.SEE "HORIZONTAL ALIGNMENT DATA" SHEET

  AND SWINGTIES.

  DESCRICPTIONS SEE SURVEY CONTROL MAP
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ROADWAY PLAN & PROFILE
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(CENTERPOINT ENERGY TO 

PROP 2"IP GASLINE 
EXIST CANAL

 EXIST LOW CHORD EL= 6.75'

 PROP LOW CHORD EL= 6.97'

SHEETS)

PLAN AND ELEVATION

(SEE WALL DETAILS
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SHEETS)

PLAN AND ELEVATION

(SEE WALL DETAILS

PROP GABIONS

SHEETS)
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END PROJECT,[ BIRCH ROAD,STA 15+00.00

MATCH EXISTING PAVEMENT

BEGIN PROJECT,[ BIRCH ROAD,STA 10+40.84

PAVEMENT JUNCTURES DETAILS)

(SAW-CUT AS PER CONCRETE

MATCH EXISTING PAVEMENT

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD

FOR MORE DETAILS

SEE HARBOR LN INTERSECTION PLAN & PROFILE

| HARBOR LN STA 11+08.00 END CONSTRUCTION

| HARBOR LN, STA 10+71.44

[ BIRCH ROAD ,STA 11+38.48 =

PAVEMENT JUNCTURES DETAILS)

(SAW-CUT AS PER CONCRETE

MATCH EXISTING PAVEMENT

STA 15+00.00

END PROJECT,[ BIRCH ROAD 
| LAZY LN, STA 10+33.56

[ BIRCH ROAD, STA 14+38.13 =
FOR MORE DETAILS

SEE LAZY LANE INTERSECTION PLAN & PROFILE

| LAZY LN STA 10+65.61 END CONSTRUCTION

 APPR SLAB
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BEGIN PROP MOW STRIP STA 11+56.51,12.34'RT

  

   

I  4' CONC SIDEWALK

H  PROP RAMP TY 1

G  PROP RAMP TY 7

F  6.5' CONC SIDEWALK

E  PROP 6" MONO CURB

D  SAW CUT ALL DEPTHS

   SUBGRADE

B  6" LIME TREATED 

   

   (JRCP)

A  10" CONC PAVEMENT 

12'RT

STA 10+40.84
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STA 11+08.58

END E
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END E, STA 15+00.00

PT # CL BIRCH RD STATION OFFSET(FT)

11 BIRCH RD 11+15.58 21.00 RT

12 BIRCH RD 14+11.00 12.50 RT

13 BIRCH RD 14+10.95 19.00 RT

14 BIRCH RD 14+84.50 11.51 RT

15 BIRCH RD 14+83.41 18.05 RT

BEGIN SGT GUARDRAIL END TREATMENT,STA 11+67.15,14.00'RT

FOR MORE DETAILS

SEE HARBOR LN,INTERSECTION  PLAN & PROFILE 

| HARBOR LN STA 10+39.73,BEGIN CONSTRUCTION,  (BY OTHERS)
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PROFILE FOR MORE DETAILS
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4.SEE LATERAL SHEETS FOR DETAILS.

  UTILITY INFORMATION.

3.SEE "UTILITY PLAN & PROFILE" SHEET FOR

  FOR ADDITIONAL ALIGNMENT INFORMATION.

2.SEE "HORIZONTAL ALIGNMENT DATA" SHEET

  AND SWINGTIES.

  DESCRICPTIONS SEE SURVEY CONTROL MAP

1.FOR BENCHMARK LOCATIONS AND 
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PAVEMENT JUNCTURES DETAILS)

(SAW-CUT AS PER CONCRETE

MATCH EXISTING PAVEMENT

STA 10+39.73

BEGIN CONSTRUCTION,| HARBOR LN 

| HARBOR LN, STA 10+71.44

[ BIRCH ROAD, STA 11+38.48 =

PAVEMENT JUNCTURES DETAILS)

(SAW-CUT AS PER CONCRETE

MATCH EXISTING PAVEMENT

STA 11+08.00

END CONSTRUCTION,| HARBOR LN 

MATCH EXISTING PAVEMENT

STA 10+39.73

BEGIN CONSTRUCTION,| HARBOR LN 

MATCH EXISTING PAVEMENT

STA 11+08.00

END CONSTRUCTION,| HARBOR LN 

H  PROP RAMP TY 1
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B  6" LIME TREATED SUBGRADE
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4.SEE LATERAL SHEETS FOR DETAILS.

  UTILITY INFORMATION.

3.SEE "UTILITY PLAN & PROFILE" SHEET FOR

  FOR ADDITIONAL ALIGNMENT INFORMATION.

2.SEE "HORIZONTAL ALIGNMENT DATA" SHEET

  AND SWINGTIES.

  DESCRICPTIONS SEE SURVEY CONTROL MAP
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11'-0"

11'-2"12'-2"

12'-0"

X

Y

Z

JOINT PLATE PLASTIC DOWEL CAP

TO FIT DOWEL
8"

• DOWEL LENGTH

1 ‚"

MIN

CASING

3" 3"

T

T
/
2

SECTION A-A

BAR REINFORCED

PLASTIC DOWEL CAP
TO FIT DOWEL

WELDED WIRE

FABRIC

T
/
2

T

JOINT PLATE

8"

CASING

3" 3"

2"MIN

WELDED WIRE FABRIC

SECTION A-A

TRANSVERSE EXPANSION JOINTS

1'-10"MIN

E
M

B
E

D
M

E
N

T

6"

3
"
R

CURB DOWEL

NO.3 BARS AT 2'-6" C-C

3" 3"

33D 33D

1ST PLACEMENT 2ND PLACEMENT

T
/
2

T

LONGITUDINAL BARS

SECTION B-B

BAR REINFORCEMENT

TRANSVERSE

BARS

3"

1ST PLACEMENT 2ND PLACEMENT

3"

T

33D 33D

T
/
2

BAR REINFORCEMENT

SECTION B-B

WELDED WIRE FABRIC

LONGITUDINAL CONSTRUCTION JOINTS

T
/
2

TRANSVERSE BARS

T

SECTION C-C

BAR REINFORCEMENT

6"

T
/
2

12" LAP

WELDED WIRE FABRIC

T

SECTION C-C

WELDED WIRE FABRIC

LONGITUDINAL SAWED JOINTS

T
/
2

LONGITUDINAL BARTRANSVERSE BARS

SECTION D-D

BAR REINFORCEMENT

T

BAR REINFORCEMENT

T
/
2

T

SECTION D-D

TRANSVERSE SAWED JOINTS

L

L

L
C

L

  

  

                             GENERAL NOTES

TYPICAL 6" CURB (DETAIL)

TIE TO CURB DOWEL

6" USUAL

(9" MAX.

AT INLETS)

‚"R

CURB DOWEL

SECTION

3" (SEE DETAIL)

FACE OF CURB

CONSTRUCTION JOINT

3
"

6"

2
"

1"

(PERMISSIBLE)

2"R

GROOVED PLANE JOINT IN CURB

ƒ" EXPANSION JOINT
TO COINCIDE WITH EXPANSION JOINT

IN PAVEMENT

ELEVATION

CURB DOWEL
(SEE DETAIL)

     STEEL TROWEL FINISH

3" 3"

• DOWEL LENGTH

SEALING MATERIAL

SEALING MATERIAL
SEALING MATERIAL

SEALING MATERIAL

SEALING MATERIAL

S
A

W
E

D
 
J

O
I

N
T

L
O

N
G
I

T
U

D
I

N
A

L

EXPANSION JOINT

1„"X20" DOWELS AT 12" C-C

WIDTH - W

WIDTH - Q

S
A

W
E

D
 
J

O
I

N
T

L
O

N
G
I

T
U

D
I

N
A

L
1„"X20" DOWELS AT 12" C-C

2" MIN

APPLIES TO TRANSVERSE 
3" EDGE DISTANCE ALSO

1
"
 

M
I

N

T
-
1
"

1 ‚" MIN

2" MIN

4. LONGITUDINAL JOINTS ARE SHOWN OFFSET FOUR INCHES FROM THE THEORETICAL LANE 

   LINE AND MAY BE OFFSET TO EITHER SIDE IF THE WIDTH OF THE WIRE FABRIC IS 

   PROPERLY ADJUSTED.

5. ONE OF THE LONGITUDINAL JOINTS OF PAVEMENT SLABS WIDER THAN TWO LANES MAY BE A 

13. DETAILS FOR PAVEMENT WIDTH, PAVEMENT THICKNESS, AND CROWN-SLOPE ARE ELSEWHERE 

   STEEL MAY BE OMITTED WHEN THE CURB IS PLACED MONOLITHICALLY.

BARS

LONGITUDINAL

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET
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L
LC SAWED JOINT

C SAWED JOINT

C LONGITUDINALL

C EXPANSION JOINT

C EXPANSION JOINTL

C EXPANSION JOINTL
C EXPANSION JOINTL

AT 24" C-C

TIE BARS

TO CURB DOWEL

#5 BARS TIE

LONGITUDINAL

JOINT

CONSTRUCTION

C SAWED JOINT
LC SAWED JOINT

C LONGITUDINALL

JOINT

CONSTRUCTION

ƒ"

ƒ"

MASTIC ON THIS HALF

USE A BITUMINOUS

MASTIC ON THIS HALF

USE A BITUMINOUS

MULTIPLE PIECE TIE

BARS AT 24" C-C

C EXPANSION JOINT

5
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B

B

T = THICKNESS

R = RADIUS

D = DIAMETER

C TRANSVERSE JOINT

C TRANSVERSE JOINT

NOTE: DOWEL BARS CONFORMING TO ASTM A615

FABRIC

WELDED WIRE

LONGITUDINAL NO.5 BARS

AT 24" C-C

NO.4 BARS

2
"

M
I

N
 
-
 
4
"

M
A

X

2
"

M
I
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4
"

M
A

X

2
"
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AT 24" C-C

NO.4 BARS

2
"

M
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4
"

M
A

X
2
"

M
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-
 
4
"

M
A

X

NO.4 BARS AT 12" C-C

NO.4 BARS AT 12" C-C

(GENERAL NOTES CONTINUED ON SHEET 2 OF 2)

CLASS 4, 5, OR 7 JOINT

CLASS 4, 5, OR 7 JOINT
CLASS 4, 5, OR 7 JOINT

CLASS 4, 5, OR 7 JOINT

CLASS 4, 5, OR 7 JOINT

JRCP

1. MULTIPLE PIECE TIE BARS ARE REQUIRED AT LONGITUDINAL CONSTRUCTION JOINTS.

   ON THE BARS. ENSURE THE MULTIPLE PIECE TIE BAR ASSEMBLIES DEVELOP A MINIMUM

   ULTIMATE TENSILE STRENGTH EQUAL TO 1.25 TIMES THE YIELD STRENGTH OF THE

   TRANSVERSE BARS BEING JOINED.  USE DEFORMED REINFORCING BARS FOR TIE BARS. 

   TIE BAR ASSEMBLIES MADE FROM STEELS OTHER THAN ASTM GRADE 60 AND WITH 

   DEFORMATIONS OTHER THAN ASTM STANDARD MAY BE USED IF IT CAN BE PROVEN TO THE

   ENGINEER THAT THEY ARE IN EVERY RESPECT THE EQUAL OF THE ASSEMBLIES SPECIFIED. 

   LABORATORY TESTING OF THE PROPOSED ASSEMBLIES, AT THE CONTRACTOR'S EXPENSE,   

   MAY BE REQUIRED.

2. FORM CONSTRUCTION JOINTS WITH METAL OR WOOD FORMS EQUAL IN DEPTH TO THE NOMINAL

   DEPTH OF THE PAVEMENT OR BY OTHER MEANS APPROVED PRIOR TO THEIR USE.

3. SAW LONGITUDINAL AND TRANSVERSE JOINTS AS SOON AS SAWING CAN BE ACCOMPLISHED 

   WITHOUT DAMAGE TO THE PAVEMENT AND BEFORE 24 HOURS AFTER PLACING THE CONCRETE, 

   THE EXACT TIME WILL BE APPROVED BY THE ENGINEER.  PREFORMED JOINT WITH ASPHALT

   STRIP IS NOT ACCEPTABLE.

   CONSTRUCTION JOINT.  FOR PAVEMENT SLABS WIDER THAN 15 FT. PROVIDE A LOGITUDINAL  

   SAWED JOINT UNLESS OTHERWISE DIRECTED.

7. DO NOT DISCHARGE CONCRETE FROM THE MIXER DIRECTLY ON TOP OF OR ON THE SIDES

  OF THE EXPANSION JOINT ASSEMBLIES.

8. LAP TRANSVERSE EDGES OF SHEETS OF WELDED WIRE FABRIC 12 INCHES EXCEPT AT

   TRANSVERSE EXPANSION JOINTS.  LAP LONGITUDINAL EDGES 6 INCHES EXCEPT AT

   LONGITUDINAL CONSTRUCTION JOINTS.

9. DOWEL BARS MAY BE COATED WITH STAINLESS STEEL, MONEL METAL, OR IN ACCORDANCE

   WITH THE ITEM "REINFORCING STEEL" SECTION ON EPOXY COATING; WITH A WELDED

   DOWEL ASSEMBLY SUPPORT, AS APPROVED. ENSURE THE CASING CONFORMS TO THE  

   REQUIREMENTS OF ONE OF THE GRADES OF ASTM AI67-70 OR AI76-71 AND IS NOT LESS

   THE MIDDLE 8 INCHES OF THE DOWEL.

10. SECURE DOWELS PARALLEL TO THE PAVEMENT SURFACE AND PERPENDICULAR TO THE JOINT

   WITH THE AID OF APPROVED WELDED WIRE BASKET ARRANGEMENTS. ENSURE WELDED WIRE 

   CONCRETE PLACEMENT, TIE THE FABRIC PANEL TOGETHER AND TIE THE INITIAL FABRIC 

11. DO NOT BEND TIE BARS AND DOWEL BARS. TO PREVENT DISPLACEMENT OF WIRE FABRIC BY

12. TOOL PAVEMENT EDGES TO A RADIUS OF „ IN. WITH AN APPROVED EDGING TOOL. 

    WITHIN  • IN. OF THE SLAB CENTER. ENSURE THE LONGITUDINAL AND TRANSVERSE STEEL

   SPACING DOES NOT VARY MORE THAN ONE-TWELFTH OF SPACING SHOWN.

15. LONGITUDINAL STEEL MAY BE SPLICED WITH 33 TIMES BAR DIAMETER LAPS.

16. FOR LANE WIDTHS NOT SHOWN OR FOR VARIABLE PANEL LENGTHS AND WIDTHS, SPACE

REINFORCING STEEL AND DOWELS AS DIRECTED.

17. USE APPROVED BAR MAT CHAIRS. DO NOT EXCEED CHAIR SPACING OF 30 IN. C-C

   REQUIRED.

18. OBTAIN BOARDS FOR EXPANSION JOINT FILLER FROM REDWOOD TIMBER.

19. PROVIDE AND CONSTRUCT THE JOINT PLATE AS APPROVED.

20. WHEN CURB IS PLACED SEPARATELY FROM THE CONCRETE PAVEMENT, PROVIDE THE

REINFORCING STEEL AS SHOWN IN THE CURB DETAIL. THE CURB REINFORCING 

OR A616 GRADE 60 ARE ACCEPTABLE

MATERIAL

SEALING

OR 7 JOINT

CLASS 4, 5,

MATERIAL

SEALING

OR 7 JOINT

CLASS 4, 5,

PROVIDE TOP & FACE OF CURB WITH

   (TRANSVERSE) AND 48 IN. C-C (LONGITUDINAL).  GALVANIZING THE CHAIRS IS NOT

14. THE CONTRACTOR HAS THE OPTION OF USING WELDED WIRE FABRIC OR BAR 

   REINFORCEMENT. LOCATE THE LONGITUDINAL STEEL AT THE CENTER OF THE SLAB.

   TAKE NECESSARY PRECAUTIONS TO INSURE THAT THE FINAL POSITION OF STEEL IS      

   PANELS OF EACH SLAB TO THE DOWEL BASKET OR AS DIRECTED. 

   WITH A BITUMINOUS MASTIC ON THE END WITH THE DOWEL CAP.

   BASKET ARRANGEMENTS DO NOT CROSS THE EXPANSION JOINT.  UNIFORMLY COAT DOWELS

   THAN 0.010 INCH THICK.  PROVIDE A CASING AT LEAST 8 INCHES LONG AND THAT COVERS

   USE MULTIPLE PIECE TIE BAR ASSEMBLIES WITH STOP TYPE COUPLINGS AND WITH THREADS 

6. FORM THE JOINT SEAL SPACE AT TRANSVERSE EXPANSION JOINTS BY USING A STRAIGHT 

   FORM PLACED BEHIND THE LONGITUDINAL FLOAT.  LOOSEN THE FORM AS SOON AS THE  

    CONCRETE WILL RETAIN ITS SHAPE AND EDGE WITH AN APPROVED EDGING TOOL. TOOL BOTH 

   SURFACE.

   EDGES OF LONGITUDINAL CONSTRUCTION JOINTS TO A „IN. RADIUS AT THE PAVEMENT 

   SHOWN ON THE PLANS.

5/05 2004 SPECS

7/2010 ADDED NOTE

(FOR PAVEMENT THICKNESS 10 INCHES OR LESS)

8/2015 MODIFIED NOTES
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MEET EXISTING SUBGRADE

TREATED

SUBGRADE

BASE AND

1 „"x22" EPOXY COATED DOWEL BAR @ 12"C-C

COAT THIS HALF WITH BITUMINOUS MASTIC

T

M
I

N

8
"

10"10"

SECTION B-B

END CURB RETURN

(5'R USUAL

FACE OF CURB

@
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R
B
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T
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R
N

S

E
N

D
 

T
I

E
 

B
A

R
S

4"
MAX

2"
 MAX

TIE BARS

I
S
L

A
N

D

OFFSET TO  FREEWAY

(SEE PLAN SHEETS)

END CURB RETURN

SEE NOTE A

IN AREAS OF CURB RETURNS 

SEE NOTE A

@
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S

B
E
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I

N
 

T
I

E
 

B
A
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S

1
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"
 

M
A

X

END CURB RETURN

FACE OF CURB)

NOTE:

TYPICAL REINFORCING PLAN

SEE NOTE A

T
I

E
 

B
A

R
S

6"

DETAILS)

EXISTING BASE

SEALING MATERIAL

BREAK BACK THE EXISTING

REINFORCING STEEL TO PROVIDE

SECTION B-B

2' USUAL

LENGTH VARIES

TIE BARS @ 20"

TRANSVERSE STEEL

PLACEMENT

CONCRETE SLAB

*OMIT TIE BARS

@ INLET BLOCK-OUT

+
 

T
/
2

BARS A

DETAIL OF BLOCKOUT

APPROACH SLAB

ANCHOR LUGS

SAWED JOINTS
BRIDGE

TYPICAL LAYOUT

#4@18"

FACE OF ABUTMENT

BACKWALL

T 

PLASTIC DOWEL CAP
 (4" MIN. LENGTH)

1 ‚" D x 22" EPOXY COATED

DOWEL BARS @ 12" SPA.

ETHYLENE VINYL ACETATE

JOINT SEAL PLACED UNDER

POLYETHYLENE

FOAM(6 LB.

DENSITY)

3'-0" NORMAL

TO JOINT

6" LIME TREATED

SUBGRADE

SECTION A-ATYPICAL ANCHOR LUG

EXPANSION JOINT JUNCTION WITH BRIDGE

B B

M
E

E
T
 

E
X
I

S
T
I

N
G
 

C
O

N
C
.
 

P
A

V
M
'

T

3
'
-
0
"

11"

SLEEPER SLAB

2'-0"

"
T
"

1'-6"

2
'
-
9
"

1'-6"

60'-6" USUAL 10" 17'-0" 17'-0" 10"

20'

BLOCK OUT

6
"

3
"

TIE BARS

6"

T 7
"

M
A

X

2'-0"

6"

„
"

3 •"

22.  REINFORCING STEEL FOR TERMINAL ANCHOR SYSTEMS MAY 

     BE GRADE 40 OR GRADE 60.

25.  THE DETAILS FOR ANCHORS, LUGS, EXPANSION JOINTS, 

     AND SLEEPER SLABS ARE NOT APPLICABLE UNLESS SHOWN 

     ELSEWHERE IN THE PLANS.

C

*

#5 BARS x3'-0"

1'-6"

1

6

(TERMINAL ANCHORAGE AT BRIDGES)

ARMOR JOINT (SEE BRIDGE

CONSTRUCTION JOINT OR

3 •" EXPANSION JOINT

EXPANSION JOINTS

JRCP

@10" SPACING

DETAILS

CONCRETE PAVEMENT

JOINTED REINFORCED

SHEET 2 OF 2

EXPANSION JOINT DESIGN
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(25' R USUAL
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SAWED JOINT TO MATCH

C
O

N
S

T
R

U
C

T
I

O
N
 
J

O
I

N
T

ƒ
"
 

E
X

P
A

N
S
I

O
N
 
J

O
I

N
T

TO CONCRETE)

COMPRESSION (EPOXY BONDED

GENERAL NOTES (CONTINUED FROM SHEET 1 OF 2)

A A

NO.5 @ 6"LONGITUDINAL STEEL

NO.4 @ 18"TRANSVERSE STEEL

(NO.4 BARS)

C
O

N
S

T
R

U
C

T
I

O
N
 
J

O
I

N
T

ƒ" EXPANSION JOINT

SAWED JOINT SEALED CONCRETE AND EXPOSE THE EXISTING

EXIST JRCP     PROP JRCP

FOR A 33 TIMES BAR DIAMETER LAP.

EXIST JRCP   PROP JRCP

T/2 +1 •"

6" (TYP)

F
R

O
N

T
A

G
E
 

S
T

R
E

E
T

MAJOR STREET

T
Y

P
I

C
A

L
 
6
"
 

M
I

N

INTERSECTION OF MAJOR STREET WITH FRONTAGE STREET

WEIGHT TO THE MAIN SLAB OR

*

*

*

6-NO.4 X (SLAB WIDTH-4")

1'-9"MIN

(FOR PROPOSED PAVEMENT DEPTHS OF 7" MAX)

Texas Department of Transportation
Houston District

**

(FOR PROPOSED PAVEMENT DEPTHS OF 8" MIN)

L

LONITUDINAL STEEL)

THE SPACING OF THE

BARS "A"(SPACED AT •

NO.5 @ 6"

NO.5x2'-9"@12"C-C

NO.5x(SLAB WIDTH-4")

PLASTIC DOWEL CAP TO FIT
DOWEL (2" MIN LENGTH)

LONGITUDINAL

OF CITY STREET

CONSTRUCTION JOINT

SAWED JOINT SEALED WITH CLASS 4,

5, OR 7 JOINT SEALING MATERIAL

BOND BREAKER

1" ASPHALT

COAT THIS HALF OF DOWEL BAR WITH

BITUMINOUS MASTIC TO PREVENT BOND.

BRIDGEROADWAY

C TxDOT 

STDB-2.dgn

MAR.2004

JRCP

23.  PLACE CONCRETE FOR ANCHOR LUGS AS SOON AS POSSIBLE

     SOIL CHARACTERISTICS. EXCAVATING FOR AND PLACING 

     CORRESPONDING TO THE WIDTH OF PAVING PLACEMENT. 

24.  APPLY A STEEL TROWEL FINISH TO SLEEPER SLABS AND 

     AND COAT WITH AN ASPHALT BOND BREAKER.

29.  SIZE ADDITIONAL SHEAR BARS AS LONGITUDIAL

     BARS AND SPACE THEM MIDWAY BETWEEN ALTERNATE

     LONGITUDINAL BARS ALONG THE TRANSVERSE CONSTRUCTION 

     JOINT FORMED AT THE LEAVE-OUT. 

NOTE:

UNLESS OTHERWISE SHOWN  

LEAVE ISLAND AREA OPEN

IN THE PLANS.

CONSTRUCTION JOINT (ROUGHEN THE CONSTRUCTION JOINT

BY BROOMING WITH A STIFF BROOM TRANSVERSE TO THE

C OF PAVEMENT AND CLEAN THE ROUGHENED SURFACE

SURFACE OF LAITANCE AND LOOSE MATERIAL PRIOR TO

PLACING CONCRETE PAVEMENT.)

OR OTHER IRREGULAR AREAS, 

PLACE A REINFORCEMENT

ARRANGEMENT WHICH WILL BE

APPROXIMATELY EQUAL BY

AS DIRECTED.

     AFTER COMPLETING EXCAVATION,TO PRESERVE THE INHERENT 

26.  APPROACH SLAB WILL BE PAID FOR IN ACCORDANCE WITH THE

     ITEM "CONCRETE STRUCTURES."

27.  WITHIN 5 MINUTES OF SAWING, COMPLETELY REMOVE THE 

28.  DO NOT SHEAR CUT DOWEL BARS. 

REPLACE ANY BENT LONGITUDNIAL REINFORCING. IF THERE IS NOT SUFFICIENT

EXPOSED REINFORCING TO PROVIDE A MINIMUM OF A 33 TIMES BAR DIAMETER LAP,

REMOVE THE EXISTING PAVEMENT AND SUFFICIENTLY EXPOSE THE EXISTING REINFORCING 

TO PROVIDE A 33 TIMES BAR DIAMETER LAP. REPLACE ANY SHEAR BARS THAT ARE

DISTURBED, BY DRILLING AND GROUTING AS REQUIRED BY NOTE #29. PERFORM THIS

CORRECTIVE ACTION AT NO EXPENSE TO THE DEPARTMENT.

21.  CONSTRUCT ANCHOR LUGS, EXPANSION JOINTS, AND SLEEPER

     SLABS AS DETAILED IN SECTION A-A. THESE WILL BE PAID 

     FOR IN ACCORDANCE WITH ITEM, "CONCRETE PAVEMENT 

     TERMINALS." 

     RESULTING SLURRY FROM THE JOINT BY FLUSHING WITH HIGH 

     MINIMUM OF 48 HOURS BEFORE SANDBLASTING THE JOINT.

     PRESSURE WATER. THEN ALLOW THE JOINT TO DRY FOR A  

WITH CLASS 4, 5, OR 7

5/05 2004 SPECS

7/2010 ADDED NOTE

(FOR PAVEMENT THICKNESS 10 INCHES OR LESS)

JOINTS WHERE DIRECTED.

PLACE TRANSVERSE SAWED

M
I

N

EXPANSION

JOINT FILLER

SEALING MATERIAL

EXPANSION JOINTS

JOINT SEALING DETAILS

SAWED JOINT

SEALING MATERIAL

POLYETHYLENE

T
/
4

…"

‚
"

‚
"

ƒ"

…
"

1
 
ƒ

"

1 ‚"

FIBER BOARD

‚
"

•" D

SAW JOINT ROD

FOAM BACKER,

*
*

CLASS 4, 5, OR 7 JOINT
CLASS 4, 5, OR 7 JOINT

** IF SILICEOUS RIVER GRAVEL IS

USED AS THE COARSE AGGREGATE,

THIS DEPTH IS T/3.

@ 12"

NO.4 BARS

SUBGRADE

TREATED

BASE AND

EDGE OF CONC.

RESPECTIVE LANE WIDTHS.

STEEL PLACEMENT FOR THE 

SEE SHEET 1 OF 2 FOR

NOTE A:

     

     

30.

"F" FLY ASH. 

31 CONTAIN A MINIMUM OF 25 PERCENT BY WEIGHT OF CLASS 

CONCRETE PAVEMENT MIXES PLACED FROM APRIL 1 TO OCTOBER 

APPROVAL BY THE AREA ENGINEER WILL BE REQUIRED. ENSURE 

OF CEMENTITIOUS MATERIAL PER CUBIC YARD, WRITTEN 

IF THE CONCRETE DESIGN REQUIRES GREATER THAN 5.5 SACKS

31.

EPOXY GROUT.

SNUG FIT.  PLACE USING

DRILL HOLE TO PROVIDE

STEEL

LONGITUDINAL 

OPTIONAL SAW CUT

ˆ" MINIMUM WIDTH FOAM BACKER ROD

1" D POLYETHYLENE

9/2013 ADDED NOTE

FOR THE BASE.

ADD 3" TO THE FAST TRACK PAVEMENT THICKNESS TO COMPENSATE 

SPECIFICATION. IF THE JRCP IS LAID UPON A BASE STRUCTURE, 

CONJUNCTION WITH THE APPROPRIATE FAST TRACK CONCRETE

STABILIZED SUBGRADE), USE DETAILS IN THIS STANDARD IN

CONCRETE PAVEMENT IN LIEU OF JRCP (LAID ON COMPACTED OR 

IN LOCATIONS WHERE THE PLANS CALL FOR FAST TRACK

     CONCRETE FOR ANCHOR SYSTEM MAY BE IN PREFORMED SECTIONS

8/2015 MODIFIED NOTES

35HOU
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WITH CROSSWALK. 

ALIGN CURB PARALLEL 

GUTTER LINE

FLARE

FLARE

MAX.

8.3%

MAX.

8.3%

MAX.

2%
4' MIN.

5'PREFERRED

6'DESIRABLE

5'MIN.

FLARE

TYPE 7

OF CURB

PROJECTED BACK

PUSH BUTTON (TYP)

OF PEDESTRIAN 

PREFERRED LOCATION 

5'MIN.

2'MIN.

TYPE 2 TYPE 3

(SIDEWALK SET BACK FROM CURB)

TYPE 21

TYPE 22

      ELSEWHERE IN THE PLANS.

NOTE: CURB DETAILS ARE SHOWN 

PERPENDICULAR CURB RAMP

6'DESIRABLE

5'MIN. 8.3%
Max.

8.3%
Max.

6'DESIRABLE

5'MIN.

SEE GENERAL NOTES ON SHEET 2 OF 4 FOR MORE INFORMATION.
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JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONT

PED-18

CURB RAMPS

PEDESTRIAN FACILITIES
GUTTER LINE

GRADE BREAK

OF PAYMENT

RAMP LIMITS 

NOTES / LEGEND:

CIRCULATION PATH.

NOT PART OF PEDESTRIAN

NON-WALKING SURFACE

DENOTES PLANTING OR 

DETECTABLE WARNING SURFACE

IF APPLICABLE.

OF PEDESTRIAN PUSH BUTTON 

DENOTES PREFERRED LOCATION 

CURB RAMP AT CONNECTION TO ROADWAY

TYPICAL SECTION OF PERPENDICULAR 

WARNING SURFACES.

THAN 6' WIDE, ELIMINATE DETECTABLE 

SURFACE BETWEEN.  IF MEDIAN IS LESS

WITH A MINIMUM 2' USUAL SIDEWALK 

AT EACH END OF THE CUT-THROUGH RAMP 

INSTALL DETECTABLE WARNING SURFACE 

COMBINATION ISLAND RAMPS

8.3% MAX.

RAMP

FLARE

5
'
 

M
I

N
.

 

8.3% MAX.

RAMP 

8.3% MAX.

RAMP

 

FLARE

FLARE

FLARE

CURB RAMPS AT MEDIAN ISLANDS

TYPE 20

TYPE 1

SPACE OR TRANSITION TO STREET.

ON ANY PORTION OF RAMP, TURNING 

CROSS SLOPE NOT TO EXCEED 2% 

DIRECTIONAL RAMPS WITHIN RADIUS

TYPE 10

(SIDEWALK ADJACENT TO CURB)

5'MIN.

SIDEWALK WIDTH

RAMP WIDTH =

RAMP SLOPE 

SHALL BE FLUSH.

SURFACE SLOPES AT GRADE BREAKS 

WILL NORMALLY BE AT GUTTER LINE. 

BOTTOM GRADE BREAK OF CURB RAMP 

COMBINATION CURB RAMPS

 

 

  

 

 

 

 

 
BREAK LINE

BOTTOM GRADE 

 

 

2% MAX.

 

(TYP)

GRADE BREAK

8
.
3

%
 

M
A

X
.

E
Q

U
A
L
 
R

A
M
P

S
L

O
P
E

SPACE

 TURNING 

GUTTER LINE

BREAK LINE

BOTTOM GRADE 

 

 

SIDEWALK

TYPE 10

 

FOR REFUGE

6' MIN.

5' MIN.

 

TYPE 7

 

 

>
 
5
'

 

 

 

 

>
 
5
'

 

 

 

 

MAX

4'
 MI

N.

5'
 P

REFERRED

8.3%

8.3%
Max.

8.3%
Max.

BREAK LINE

BOTTOM GRADE  

BEYOND

CONTINUOUS CURB
 

>
 
5
'

5
'
 

M
A

X
.

SURFACE OR PROTECT DROP OFF (TYP)

PLANTING OR OTHER NON-WALKING 

5'MIN.5'MIN.

SPACE OR TRANSITION TO STREET.

ON ANY PORTION OF RAMP, TURNING 

CROSS SLOPE NOT TO EXCEED 2% 

8.3%

MAX.

PARALLEL CURB RAMP

COUNTER SLOPE 

5% MAX.

MAX.

2%
MAX.

RAMP

RAMP

RAMP

RAMP

RAMP

RAMP

RAMP

 

VINCENT J. PARKER: TXDOT ROADWAY CAD STANDARDS MANAGER 06-29-2017
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BLENDED TRANSITION

(FLUSH LANDING)

2%Max.
2%MAX

FLARE

M
A

X
.

2
%

PATH

CIRCULATION

PEDESTRIAN 

V
A
R
I
E
S

Standard
Division
Design

FILE:

C TxDOT:

ped18

MARCH,2002

DN:TxDOT DW:VP CK:KM CK:PK & JG

SPACE
TURNING 

SPACE
TURNING

PEDESTRIAN PUSH BUTTON.

FOR CLEAR SPACE AT 

EXTRA WIDTH MAY BE REQUIRED

TURNING SPACE

5'X 5'(MIN.)

SPACE

TURNING

TURNING SPACE

5'MIN.

6'PREFERRED,5'MIN.

SIDEWALK WIDTH

RAMP WIDTH =

PUSH BUTTON

WITHOUT PEDESTRIAN

PUSH BUTTON

WITH PEDESTRIAN

PUSH BUTTON

WITH PEDESTRIAN
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2% Max.

2% Max.
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SHEET 2 OF 4

JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONT

PED-18

CURB RAMPS

PEDESTRIAN FACILITIES

CURB

BACK OF

2' MIN.

5' MAX.

 

 (TYP)

SIDE CURB 

 

DIRECTION

PEDESTRIAN TRAVEL 

  SPACE

 TURNING 

SURFACE

DETECTABLE WARNING 

WARNING SURFACE ON SLOPING RAMP RUN.

TYPICAL PLACEMENT OF DETECTABLE

DIRECTIONAL CURB RAMP

CURB

BACK OFPERPENDICULAR CURB RAMP

WARNING SURFACE ON SLOPING RAMP RUN.

TYPICAL PLACEMENT OF DETECTABLE

(TYP)

SIDE FLARE  

 

 

2'(MIN.)

SURFACE

DETECTABLE WARNING 

DIRECTION

PEDESTRIAN TRAVEL 

  SPACE

 TURNING 

CURB

BACK OF

RAMPRAMP
  SPACE

 TURNING 

DIRECTION

PEDESTRIAN TRAVEL  

 

SURFACE ON LANDING AT STREET EDGE.

TYPICAL PLACEMENT OF DETECTABLE WARNING

PARALLEL CURB RAMP

2'(Min.)

SURFACE

DETECTABLE WARNING 

DETECTABLE WARNING SURFACE DETAILS

*

FROM BACK OF CURB.

SHALL BE 5' OR LESS 

DETECTABLE WARNING SURFACE  

BOTH ENDS OF THE 

NOTE:

Standard
Division
Design

SPECIFICATIONS

CONFORM TO APPLICABLE 

CLASS A CONCRETE - SHALL 

WARNING PANEL

PREFABRICATED DETECTABLE 

WITH TRUNCATED DOMES

DETECTABLE WARNING PAVER 

(TYP)

SIDE FLARE 

BOTH WAYS OR AS DIRECTED

NO.3 REBAR AT 18" (MAX) ON-CENTER 

 

OF DETECTABLE WARNING

(MIN.) 5" DEPTH EXCLUSIVE  

 

CURB RAMP AT DETECTIBLE WARNINGS      

SECTION VIEW DETAIL

DETECTABLE WARNING PAVERS (IF USED)

DETECTABLE WARNING MATERIAL

CURB RAMPS

GENERAL NOTES

SIDEWALKS

RAMP

RAMP

34. Sidewalk details are shown elsewhere in the plans.

    in accordance with Item, "Sidewalks".

    "Intersections, Driveways and Turnouts". Sidewalks shall be constructed and paid for

33. Driveways and turnouts shall be constructed and paid for in accordance with Item

    pedestrian routes.

32. Handrail extensions shall not protrude into the usable landing area or into intersecting

    shall comply with PROWAG R409.

    needed to protect pedestrians from potentially hazardous conditions. If provided, handrails

    provided, handrails may be desirable to improve accessibility.  Handrails may also be 

    the parallel roadway.  Where a continuous grade greater than five percent (5%) must be 

    of sidewalks and crosswalks within the public right of way may follow the grade of

31. The least possible grade should be used to maximize accessibility.  The running slope

30. Changes in level greater than 1/4 inch are not permitted. 

29. Street grades and cross slopes shall be as shown elsewhere in the plans.

    or clear ground space.

    drainage facilities and other items so as not to obstruct the pedestrian access route

28. Place traffic signal or illumination poles, ground boxes, controller boxes, signs,

    PROWAG section R406.

Operable parts shall be placed within unobstructed reach range specified in 

Provide clear ground space at operable parts, including pedestrian push buttons.27.

    (25%) of a full unit.  Cut detectable warning paver units using a power saw.

26. Lay full-size units first followed by closure units consisting of at least 25 percent

    Lay in a two by two unit basket weave pattern or as directed.

25. Furnish detectable warning paver units meeting all requirements of ASTM C-936, C-33.

    warning surface for each curb ramp type.

24. Shaded areas on Sheet 1 of 4 indicate the approximate location for the detectable

    back of curb.  Detectable warning surfaces may be curved along the corner radius.

    is at the back of curb and neither end of that edge is greater than 5 feet from the

23. Detectable warning surfaces shall be located so that the edge nearest the curb line

    pedestrian access route enters the street.

    of pedestrian travel, and extend the full width of the curb ramp or landing where the 

22. Detectable warning surfaces shall be a minimum of 24 inches in depth in the direction

21. Detectable warning surfaces must be firm, stable and slip resistant.

    with manufacturer's specifications.

    DMS 4350 and be listed on the Material Producer List.  Install products in accordance

20. Detectable Warning Materials must meet TxDOT Departmental Materials Specification

adjacent to uncolored concrete, unless specified elsewhere in the plans.

    cast-in-place dark brown or dark red detectable warning surface material 

    adjoining surfaces, including side flares.  Furnish and install an approved 

truncated domes complying with PROWAG.  The surface must contrast visually with 

Curb ramps must contain a detectable warning surface that consists of raised19.

VINCENT J. PARKER: TXDOT ROADWAY CAD STANDARDS MANAGER 06-29-2017
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*

    otherwise shown on the plans.

18. Existing features that comply with applicalble standards may remain in place unless 

    ramp for payment, whether it is concrete curb, gutter, or combined curb and gutter.

17. Curbs shown on sheet 1 within the limits of payment are considered part of the curb

16. Provide a smooth transition where the curb ramps connect to the street.

    unless otherwise directed.

15. Furnish and install No. 3 reinforcing steel bars at 18" o.c. both ways, 

    otherwise directed.

14. Place concrete at a minimum depth of 5" for ramps, flares and landings, unless 

    "Sidewalks".

13. Curb ramps and landings shall be constructed and paid for in accordance with Item 531

    crossing.  Handrails are not required on curb ramps.

12. Provide curb ramps to connect the pedestrian access route at each pedestrian street 

    curb ramps shall align with theoretical crosswalks unless otherwise directed.

    elsewhere in the plans.  At intersections where crosswalk markings are not required,

11. Crosswalk dimensions, crosswalk markings and stop bar locations shall be as shown

    top of curb ramps, shall be cut through level with the surface of the street.

10. Small channelization islands, which do not provide a minimum 5'x 5' landing at the 

    passage over or through them.

    measured from back of curbs.  Medians should be designed to provide accessible

 9. To serve as a pedestrian refuge area, the median should be a minimum of 6' wide,

    U.S. Architectural and Transportation Barriers Compliance Board (Access Board).

    Pedestrian Facilities in the Public Right of Way (PROWAG) as published by the 

    texture may be found in the latest draft of the Proposed Guidelines for 

 8. Additional information on curb ramp location, design, light reflective value and

    or otherwise protected.

    the ramp, either because the adjacent surface is planted, substantially obstructed, 

    Returned curbs may be used only where pedestrians would not normally walk across 

    Flared sides shall be sloped at 10% maximum, measured parallel to the curb.  

 7. Provide flared sides where the pedestrian circulation path crosses the curb ramp.

    within the crosswalk and wholly outside the parallel vehicular travel path.

 6. Clear space at the bottom of curb ramps shall be a minimum of 4'x 4' wholly contained

 5. Turning Spaces shall be 5'x 5' minimum. Cross slope shall be maximum 2%.

    5'x 5' passing areas at intervals not to exceed 200' are required. 

    constraints, sidewalk width may be reduced to 4' for short distances. 

    a 6' sidewalk width is desirable. Where a 5' sidewalk cannot be provided due to site

 4. The minimum sidewalk width is 5'. Where the sidewalk is adjacent to the back of curb,

 3. Maximum allowable cross slope on sidewalk and curb ramp surfaces is 2%.

    should be used. Adjust curb ramp length or grade of approach sidewalks as directed.

 2. All slopes shown are maximum allowable. Cross slopes of 1.5% and lesser running

 1. Install a curb ramp or blended transition at each pedestrian street crossing.
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SHEET 3 OF 4

JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONT

PED-18

CURB RAMPS

PEDESTRIAN FACILITIES

5'-0"

BETWEEN OBSTRUCTIONS

MIN. DISTANCE

(POLE, HYDRANT, ETC.)

OBSTRUCTIONCURB

2'-0"

OBSTRUCTION

MAX. LENGTH OF

CABINET, MAILBOX, ETC.)

OBSTRUCTION (CONTROLLER

OBSTRUCTION

4'MIN. AT 

 

MIN.

5'SIDEWALK
OBSTRUCTION

4'MIN. AT 

MIN.

5'SIDEWALK

 

      REQUIRED AT PUBLIC USE FIXTURES.

      MINIMUM 4' X 4' CLEAR GROUND SPACE

NOTE: ITEMS NOT INTENDED FOR PUBLIC USE. 

 

 

RANGE

CANE DETECTABLE

ZONE

PROTECTED

PROTECTED ZONE

53"

PROJECTION

4" MAX. WALL

27"

80"

PROTECTED ZONE

CAFE

PROJECTION

4" MAX. POST

      OR WALL MOUNTED OBJECTS BETWEEN 27" AND 80" ABOVE THE SURFACE. 

NOTE: IN PEDESTRIAN CIRCULATION AREA, MAXIMUM 4" PROJECTION FOR POST 

4' MIN.

4'
 MI

N.

SIDEWALK TREATMENT AT DRIVEWAYS

MAX.

P
H

O
N

E

4" 

GUIDE CANE

PEDESTRIAN WITH

27"

REQUIRE ADDITIONAL TREATMENT.  

ARE DETECTABLE BY CANE AND DO NOT 

PROTRUDING OBJECTS OF A HEIGHT  27" 

AT THE BOTTOM TO PROVIDE A MAXIMUM 4" OVERHANG.  

AREA, CONSTRUCT ADDITIONAL CURB OR FOUNDATION 

OF MORE THAN 4" INTO THE PEDESTRIAN CIRCULATION 

27" FROM THE SURFACE WOULD CREATE A PROTRUSION 

WHEN AN OBSTRUCTION OF A HEIGHT GREATER THAN 

27"MAX.

5'Min.

SETBACK SIDEWALK

VERTICAL CLEARANCE  80"

DETECTION BARRIER FOR 

PLACEMENT OF STREET FIXTURES

PLAN VIEW

Standard
Division
Design

 DRIVEWAY PAYMENT

MIN.

5'
APRON OFFSET SIDEWALK

APRON

DRI
VEWAY

 DRIVEWAY PAYMENT

SIDES SHALL BE FLARED AT 10% MAX SLOPE.

WHERE DRIVEWAYS CROSS THE PEDESTRIAN ROUTE,*

VINCENT J. PARKER: TXDOT ROADWAY CAD STANDARDS MANAGER 06-29-2017
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NON-WALKING SURFACE

PLANTING OR OTHER

NON-WALKING SURFACE

PLANTING OR OTHER

APRON

DRI
VEWAY

2% MAX4'MIN.
5'USUAL

2% MAX4'MIN.
5'USUAL

DN:TxDOT DW:VP CK:KM CK:PK & JG

REVISED 08,2005

REVISED 06,2012

REVISED 01,2018
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*

*

5'USUAL

WIDE SIDEWALK

APRON

DRI
VEWAY

4'MIN.

 DRIVEWAY PAYMENT

2%
MAX.

8
.
3

%
 

M
A

X

APRON

DRI
VEWAY

MIN.

5'

MIN.

5'

 DRIVEWAY PAYMENT

8.
3% 

MAX

2%
MAX.4'MIN.

5'USUAL

RAMP SIDEWALK

*

*

*
*

*
*

**
DETECTABLE WARNING ARE NOT REQUIRED.

GRADE LESS THAN OR EQUAL TO 5%. HANDRAIL AND 

IF CURB HEIGHT IS GREATER THAN 6 INCHES, USE 

NOTES:

TO PEDESTRIAN PUSH BUTTON

CLEAR SPACE ADJACENT

CROSS SLOPE

MAXIMUM 2%
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SHEET 4 OF 4

JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONT

PED-18

CURB RAMPS

PEDESTRIAN FACILITIES

W/FREE RIGHT TURN & ISLAND

AT INTERSECTION

M
I

N
.5

'

STOP BAR

CROSSWALK

C
R

O
S

S
W

A
L

K

SIDEWALK

TURNING SPACE 

5'X 5'(MIN.)

TURNING SPACE 

SHARED

5'X 5'(MIN.)

PUSH BUTTON (IF APPLICABLE).

DENOTES PREFERRED LOCATION OF PEDESTRIAN 

NOT PART OF PEDESTRIAN CIRCULATION PATH.

DENOTES PLANTING OR NON-WALKING SURFACE

SHOWS DOWNWARD SLOPE.

LEGEND:

RAMP PLACEMENT

SPLIT RADIAL

SIDEWALK

CROSSWALK

SIDEWALK

SKEWED INTERSECTION WITH "LARGE" RADIUS

STOP BAR
 

TURNING SPACE 

5'X 5'(MIN.)

 

 PEDESTRIAN PUSH BUTTON (TYP)

PREFERRED LOCATION OF 

SPACES 

MANEUVERING

4'X 4'(MIN.)

SIDEWALK

SIDEWALK
CROSSWALK

SKEWED INTERSECTION WITH "SMALL" RADIUS

 

STOP BAR
 

TURNING SPACE 

5'X 5'(MIN.)

 

SPACES 

MANEUVERING

4'X 4'(MIN.)

SIDEWALK

CROSSWALK

SIDEWALK

 

TURNING SPACE 

5'X 5'(MIN.)

NORMAL INTERSECTION WITH "SMALL" RADIUS

 

STOP BAR
 

FROM CURB

SIDEWALK REMOTE 

5'MIN.SIDEWALK

TO CURB

SIDEWALK ADJACENT 

SIDEWALK

TURNING SPACE

5'X 5'(MIN.)

OBSTRUCTION

4'(MIN.) AT 

PERPENDICULAR RAMPS

MID-BLOCK PLACEMENT

TO CURB

SIDEWALK ADJACENT

TO CURB

SIDEWALK ADJACENT

FROM CURB

SIDEWALK REMOTE 

FROM CURB

SIDEWALK REMOTE 

 

 

 

TO CURB

SIDEWALK ADJACENT

TO CURB

SIDEWALK ADJACENT

 

MANEUVERING SPACES

4'X 4'(MIN.)

6' PREFERRED.

5' MIN.

Standard
Division
Design

SEE SHEET 1 OF 4 FOR DETAILS AND DIMENSIONS

TYPICAL CROSSING LAYOUTS
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FILE:

C TxDOT:

ped18

MARCH,2002

DN:TxDOT DW:VP CK:KM CK:PK & JG

REVISED 08,2005

REVISED 06,2012

REVISED 01,2018

VINCENT J. PARKER: TXDOT ROADWAY CAD STANDARDS MANAGER 01-2018
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TxDOT

Standard
Division
Design

HCDN: HC AN

C TxDOT:

GENERAL NOTES

* USE 12" SPACING AS FIRST AND LAST SPACING AT END OR SIDE FOR ALL BARS.

AND BAR SIZE

SLAB THICKNESS 

(IN.)

T

SIZE

BAR

8.5

6.0

#5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

7.5

7.0

6.5

9.0

8.0

7.5

TIEBARS
PAVEMENT

TYPE

JRCP

6.0

6.5

#610.0

10.5

11.0

11.5

#5<8.0

7.0

6.75

6.25

24.0

CRCP

(IN.)

SPACING

(IN.)

SPACING

8.5

6.0

7.5

7.0

6.5

9.0

8.0

7.5

6.0

6.5

7.0

6.75

6.25

12.0

>12.0

TABLE NO.1 STEEL BAR SIZE AND SPACING 

LONGITUDINAL* TRANSVERSE*

REGULAR BARS

>8.0 #6 24.0 12.0

#5<8.0

>8.0 #6

CPCD NONE 12.0

NONE 12.0

BARS

(IN.)

SPACING

TIEBARS

(IN.)

SPACING

24

24

24

24

24

24

24

24

NONE

NONE

24

24

 

EXTENDED INTO THE REPAIR PATCH.

EXISTING CONCRETE. MIN.25"

MIN.10" EPOXY-GROUTED INTO

TOP OF DRILLED HOLES AT T/2. 

  TRANSVERSE TIEBARS -

10" MIN.

T/2

T/2

MIN.25" EXTENDED INTO THE REPAIR PATCH.

MIN.10" EPOXY-GROUTED INTO EXISTING CONCRETE. 

BOTTOM OF DRILLED HOLES AT T/2. 

LONGITUDINAL TIEBARS -

PLACED IN ONE LAYER AND TIED TO TIEBARS.

BAR LENGTH IS LENGTH OF REPAIR MINUS 2".

LONGITUDINAL BARS -

REPAIR PATCH

6' MIN.

NOTES

SEE GENERAL 

H
A

L
F
 

O
R
 

F
U

L
L
 

L
A

N
E
 

W
I

D
T

H

PLAN VIEW

SEE DETAIL A

  BASE

RECOMPACTED

 

AND TIED TO TIEBARS.

MINUS 2". PLACED IN ONE LAYER

BAR LENGTH IS WIDTH OF REPAIR

TRANSVERSE BARS -

1.ITEM 361,"REPAIR OF CONCRETE PAVEMENT"SHALL GOVERN FOR THIS WORK. 

  "CONCRETE PAVING DETAILS, JOINT SEALS."

  OPERATION SHOULD  BE RESTORED IN ACCORDANCE WITH STANDARD SHEET

3.EXISTING LONGITUDINAL AND TRANSVERSE JOINTS REMOVED DUE TO REPAIR

1.ITEM 361,"REPAIR OF CONCRETE PAVEMENT"SHALL GOVERN FOR THIS WORK. 

  BE PLACED IN TWO STAGES DUE TO SEQUENCE OF CONSTRUCTION.

2.MULTIPLE PIECE TIEBARS SHALL BE USED WHEN THE REPAIR AREA MUST

  PAVEMENT EDGE AND TO THE CENTER LINE OF THE PAVEMENT.

  TO BE REPAIRED. THE CUT SHALL BE MADE AT A RIGHT ANGLE TO THE

3.FULL DEPTH SAW CUTS SHALL BE MADE AROUND THE PERIMETER OF THE AREA

  EXISTING LONGITUDINAL JOINT.

4.AT LEAST ONE LONGITUDINAL FULL DEPTH SAW CUT SHALL BE AT AN

  THE FULL DEPTH SAW CUT AT THE REPAIR EDGE.

  TO FACILITATE REMOVAL OF THE CONCRETE OR TO ALLEVIATE BINDING OF

5.ADDITIONAL SAW CUTS MAY BE REQUIRED WITHIN THE AREA OF THE REPAIR

  ENGINEER. 

  CLEANED AND FILLED WITH A CEMENTITIOUS GROUT APPROVED BY THE 

6.THE SAW CUTS WHICH EXTEND OUTSIDE THE AREA OF THE REPAIR WILL BE

  "CONCRETE PAVING DETAILS, JOINT SEALS."

  OPERATION SHOULD  BE RESTORED IN ACCORDANCE WITH STANDARD SHEET

7.EXISTING LONGITUDINAL AND TRANSVERSE JOINTS REMOVED DUE TO REPAIR

GENERAL NOTES

  ENGINEER. 

  CLEANED AND FILLED WITH A CEMENTITIOUS GROUT APPROVED BY THE

2.THE SAW CUTS WHICH EXTEND OUTSIDE THE AREA OF THE REPAIR WILL BE

GROUTED TIEBARS & REINFORCEMENT

DETAIL A

 FULL-DEPTH REPAIR OF CRCP, JRCP, AND CPCD

A
A

PLAN VIEW

SECTION A-A

T

12" MIN.

1
2
"
 

M
I

N
. DISTRESSED CONCRETE

SAW CUT REPAIR BOUNDARIES

SOUND CONCRETE

SOUND CONCRETE

SOUND CONCRETE

LONGITUDINAL STEEL BARS:

DO NOT SAW-CUT STEEL BARS.

SAW CUT DEPTH: MIN.1 1/2"

DO NOT SAW-CUT STEEL BARS.

SAW CUT DEPTH: MIN.1 1/2"

 BE MADE.

 THE REMOVAL OPERATIONS. NO ADDITIONAL COMPENSATION WILL

 AS DIRECTED IF LONGITUDINAL STEEL BARS WERE DAMAGED BY

*INCREASE THE REPAIR AREA AND PERFORM A FULL-DEPTH REPAIR

 VOLUMES OF REPAIR AREAS OR CHANGES IN SCOPE OF WORK.

 AS APPROVED. COMPENSATION WILL BE MADE FOR UNEXPECTED

 REPAIR IF EXPOSED EXISTING LONGITUDINAL BARS ARE DEFICIENT,

 CONCRETE. SWITCH THE HALF-DEPTH REPAIR TO FULL-DEPTH 

*REPAIR AREAS MAY BE ADJUSTED AFTER REMOVING DISTRESSED

      ONLY SOUND CONCRETE IS LEFT IN PLACE.

    CLEAN THE AREA BY APPROVED METHODS.

REMOVE ALL LOOSE MATERIALS AND

REPAIR OF CONCRETE PAVEMENT

 HALF-DEPTH REPAIR

DECEMBER 2014

repcp14.dgn

REPCP-14
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TxDOT

Standard
Division
Design

HCDN: HC AN

C TxDOT:

A
A

PLAN VIEW

SECTION A-A

LENGTH

T

• DOWEL

TO PREVENT BOND

COAT ENTIRE DOWEL

38" MIN.38" MIN.

H
A

L
F
 

O
R
 

F
U

L
L
 

L
A

N
E
 

W
I

D
T

H

PATCH

REPAIR

PATCH

REPAIR

EXTENDED INTO THE REPAIR PATCH. 

EXISTING CONCRETE. MIN.25"

MIN.10" EPOXY-GROUTED INTO 

TOP OF DRILLED HOLES AT T/2.

TRANSVERSE TIEBARS -

STOP TIEBARS ABOUT 4" FROM THE DOWEL ASSEMBLY.

WHICH WILL PREVENT BONDING TO THE CONCRETE.

JOB SITE.COAT ENTIRE DOWEL BAR WITH  A MATERIAL

DELIVER PREFABRICATED DOWEL ASSEMBLIES TO THE

SEE TABLE NO.2 FOR DOWEL BAR SIZE AND SPACING.

SMOOTH DOWEL BARS  

T/2

T/2

T/2

38" MIN. JOINT

TRANSVERSE

10" MIN.

MIN.25" EXTENDED INTO THE REPAIR PATCH.

MIN.10" EPOXY-GROUTED INTO EXISTING CONCRETE. 

BOTTOM OF DRILLED HOLES AT T/2. 

LONGITUDINAL TIEBARS 

JOINT SEALS: METHOD A OR B

SAW CUT DEPTH: T/3

TIEBARS

SMOOTH DOWEL BARS

NOTES

SEE GENERAL 

  BE PLACED IN TWO STAGES DUE TO SEQUENCE OF CONSTRUCTION.

2.MULTIPLE PIECE TIEBARS SHALL BE USED WHEN THE REPAIR AREA MUST

  PAVEMENT EDGE AND TO THE CENTER LINE OF THE PAVEMENT.

  TO BE REPAIRED. THE CUT SHALL BE MADE AT A RIGHT ANGLE TO THE

3.FULL DEPTH SAW CUTS SHALL BE MADE AROUND THE PERIMETER OF THE AREA

  EXISTING LONGITUDINAL JOINT.

4.AT LEAST ONE LONGITUDINAL FULL DEPTH SAW CUT SHALL BE AT AN

  THE FULL DEPTH SAW CUT AT THE REPAIR EDGE.

  TO FACILITATE REMOVAL OF THE CONCRETE OR TO ALLEVIATE BINDING OF

5.ADDITIONAL SAW CUTS MAY BE REQUIRED WITHIN THE AREA OF THE REPAIR

  ENGINEER. 

  CLEANED AND FILLED WITH A CEMENTITIOUS GROUT APPROVED BY THE 

6.THE SAW CUTS WHICH EXTEND OUTSIDE THE AREA OF THE REPAIR WILL BE

  "CONCRETE PAVING DETAILS, JOINT SEALS."

  OPERATION SHOULD  BE RESTORED IN ACCORDANCE WITH STANDARD SHEET

7.EXISTING LONGITUDINAL AND TRANSVERSE JOINTS REMOVED DUE TO REPAIR

1.ITEM 361,"REPAIR OF CONCRETE PAVEMENT"SHALL GOVERN FOR THIS WORK. 

  BASE

RECOMPACTED

  BASE

RECOMPACTED
TRANSVERSE JOINT

GROUTED TIEBARS & DOWELS

       DETAIL B

REPAIR OF TRANSVERSE JOINT OF CPCD

SEE DETAIL B

>

PAVEMENT

THICKNESS LENGTH

TABLE NO. 2 DOWELS (SMOOTH BARS)

SPACINGSIZE AND DIA.

#8 (1 IN.)

#10 (1‚IN.)10

(INCHES)

<10 

(IN.) (IN.)

18.0 12.0

  BASKETS ARE USED, REMOVE THE SHIPPING WIRES.

  AND VERTICALLY UNLESS OTHERWISE SPECIFIED. WHERE DOWEL BAR

8.DOWEL BAR PLACEMENT TOLERANCE SHALL BE +/- 1/4 IN. HORIZONTALLY

GENERAL NOTES

REPAIR OF CONCRETE PAVEMENT

DECEMBER 2014

REPCP-14

repcp14.dgn
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TxDOT

Bar B

2" 6"

3"

•T

T
3"

24"

2"6"

2
"

R

T

3"

•T
3"

24"

2" 6"

6
"

R

2"6"

2
"

R

T

8"

•T

T

•T

3"

8"

6
"

R

2" 6"

6
"

R 2" to 4"

8"

2"6"

2
"

R
8"

•T

2   •"

2   •"

3   •"•"

2" to 4"
2" to 4"

T

Bar C

Bar C

3"

2" - 4" HEIGHT

TYPE I CURB (MONOLITHIC) 2" - 4" HEIGHT

TYPE I CURB AND GUTTER

5" - 5 ƒ" HEIGHT

TYPE II CURB

5" - 5 ƒ" HEIGHT

TYPE II CURB AND GUTTER

5" or 5 ƒ" 5" or 5 ƒ"
5" or 5 ƒ"

5" - 5 ƒ" HEIGHT

TYPE II CURB (MONOLITHIC)

(See Note 12)

Joint

Construction

Permissible 

(See Note 12)

Steel

Usual Pavement

(See Note 12)

Joint

Construction

Permissible 

2" - 4" HEIGHT

TYPE I CURB

(See Note 12)

Steel

Usual Pavement

(See Note 10)

Profile Grade Line 

(See Note 10)

Profile Grade Line 
(See Note 10)

Profile Grade Line 

(See Note 10)

Profile Grade Line 
(See Note 10)

Profile Grade Line 

(See Note 10)

Profile Grade Line 

plans,or as directed by the Engineer.

shall be shown elsewhere in the 

longer or shorter transition, and 

Field conditions may require a 

Curb Transition Note:

General Notes

   reinforcing bars shall be placed at four feet C~C.

8. Vertical and horizontal dowel bars and transverse 

   at locations directed by The Engineer.

   provided at structures, curb returns at streets, and 

   to concrete pavement, expansion joints shall be 

   placement of curb or curb and gutter is not adjacent 

   gutter adjacent to jointed concrete pavement.  Where 

   to match pavement joints in all curbs and curb and 

7. Expansion and contraction joints shall be constructed 

   reinforcing bars grouted in place.

   pavement, the pavement shall be drilled and the 

6. Where concrete curb is placed on existing concrete 

   sawed or removed at existing joints.

5. All existing curbs and driveways to be removed shall be

 

   minimum radius of ‚inch.

4. Round exposed sharp edges with a rounding tool, to a 

   Construction Division.

   the Department Producer List (MPL), maintained by TxDOT, 

   reinforcing is acceptable, provided the fiber producer is on 

   otherwise shown. The use of synthetic fiber in lieu of steel

3. When reinforcing bars are used, they shall be No.4 unless 

2. Concrete shall be Class A.

   Curb and Gutter."

   with Item 529, "Concrete Curb, Gutter, and Combined

1. All materials and construction shall be in accordance

    conform to that required for concrete curb.

    joints.  Reinforcing steel for curb section shall then 

    elsewhere in the plans for longitudinal construction 

    placed in accordance with pavement details shown 

    pavement, the longitudinal pavement steel shall be 

    resulting in a longitudinal construction joint in the 

12. When vertical permissible construction joints are used,

    or riprap.

    where curb or curb and gutter is adjacent to sidewalk 

11. One-half inch expansion joint material shall be provided

    and plan-profile sheets for exact locations.

10. Usual profile grade line.  Refer to typical sections

    pavement dimension 'T' is 8" maximum.  

    pavement. When curb is installed adjacent to flexible 

 9. Dimension 'T' shown is the thickness of concrete

BAR C

BAR B

Varies

12"

CURB TRANSITION

T

Top of Curb

Top of Pavement

Height

Change in

(See Curb Transition Note)

10'-0" Curb Transition (0" to 2"),

Note: To be paid for as Highest Curb

3"

2"

3"

2"

3"
•T

T

6"

T

•T

Bar C

7"1"

2"

8"

3
"

R

3
"

R

8"

6"

7"

2"

1"

3
"

R

3
"

R

24"

for curb height= 5 ƒ"

for curb height= 5"

5" or 5 ƒ"

for curb height= 5"

for curb height= 5 ƒ"

5" or 5 ƒ"

(See Note 12)

Joint

Construction

Permissible 

(See Note 10)

Profile Grade Line 

(See Note 10)

Profile Grade Line 

5" - 5 ƒ" HEIGHT

TYPE IIa CURB

5" - 5 ƒ" HEIGHT

TYPE IIa CURB AND GUTTER

2" 6"

2" to 4"

8"

2"

2
"

R

8"

5" or 5 ƒ"

(See Note 10)

Profile Grade Line 

(See Note 10)

Profile Grade Line 

6"R

6"

5"

5"

1"

1"

Concrete Pavement

Asphalt or

2" - 4" HEIGHT

TYPE III CURB (KEYED)

Concrete Pavement

Asphalt or

Joint

Construction

Permissible 

Joint

Construction

Permissible 

5" - 5 ƒ" HEIGHT

TYPE IV CURB (KEYED)

2"

3"

3"

2   •"

2   •"

1995

AM VP

Standard
Division
Design

cccg12.dgn

C TxDOT:

UPDATED 2012 - VP

EXPANSION JOINT DETAIL

•T

Joint Material

•" Wide Expansion

T

10" 14" 1•"

to wrap bars and plug end

Use 2 layers of roofing felt
Top of Pavement

Smooth Dowels

2 ea ~ ‡"x 24"

Top of Curb

CCCG-12

CURB AND GUTTER

CONCRETE CURB AND

VP
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9'- 4 •"

7 ‚"

14"

8"

6"

MIN DIA

WOOD BLOCK TO

6'-0"

7 •

D
O

M
E

D
 

R
O

U
N

D
 

W
O

O
D
 

P
O

S
T
 

O
N

L
Y

CL

3"

7"

3"

GENERAL NOTES

PLAN VIEW 

8"

6"

1"

14"

W6 X 8.5 or W6 x 9.0

7"

CL

ROUTED WOOD BLOCKWOOD BLOCK TO 

RECTANGULAR WOOD POST

8"

6"

14"

CL

3"

7"

      TO PREVENT BLOCK ROTATION.

NOTE: TOENAIL WITH ONE 16D GALV. NAIL 

TO I-BEAM STEEL POST

B

31"

6'-3"

B

A

A

CONCRETE TRAFFIC BARRIER

CONCRETE BRIDGE RAIL OR 

3 SPACES 3'-1 •"2'-6 ‚"

7 ‚"

 
4
0
"
 
(

S
T

E
E

L
)

3
6
"
 
(

W
O

O
D
)

ELEVATION VIEW

T
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R
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R
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3'-1•"

DIRECTION OF TRAFFIC

 W-BEAM GUARD FENCE

‡" HEX NUT. TRIM AS REQUIRED.  

LEAVE 1" OF BOLT LENGTH PAST THE 

DEPENDING ON WIDTH CONCRETE RAIL, 

HEAVY HEX BOLT LENGTH WILL VARY

NOTE: 

    (ASTM A325 OR A449)

(5) ‡" DIA. HEAVY HEX HEAD BOLTS

    (ASTM A194 OR A563)

(5) ‡" DIA. HEAVY HEX NUTS

     HEX BOLT HEAD AND NUT.

(10) 1 ƒ" O.D. WASHER UNDER EACH 

TO CONCRETE RAIL

THRIE-BEAM CONNECTOR

LOW-SPEED TRANSITION

 

FACE OF GUARDRAIL TRANSITION.

RAILS THAT EXTEND BEYOND THE 

CHAMFER REQUIRED ON CONCRETE

NOTE:

2'-6"

 

 

GF(31) - LOW SPEED TRANSITION

2'-6"

 

TRANSITION TO W-BEAM

6'-3" NON-SYMMETRICAL

RAIL SECTION

37 •"

BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.

END PAYMENT FOR LOW SPEED TRANSITION. 

(SEE NOTE:10) (SEE GF(31) STANDARD)

TL-2 MASH COMPLIANT

THRIE-BEAM TRANSITION

METAL BEAM GUARD FENCE

GF(31)TR TL2-19

*NOTE:  "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.

8"

ROUND WOOD POST

6" X 8" X 68"

7"

SECTION A-A

3
2
"

POST LOCATION

REQUIRED AT THIS

BLOCKOUT

(6" x 8" x 22") 

3
6
"
 
(

W
O

O
D
)

4
0
"
 
(

S
T

E
E

L
)6
'
-
0
"
 
(

S
T

E
E

L
)

5
'
-
8
"
 
(

W
O

O
D
)

SECTION B-B

3
2
"

BLOCKOUT

(6" x 8" x 14")

 

3
6
"
 
(

W
O

O
D
)

4
0
"
 
(

S
T

E
E

L
)

6
'
-
0
"
 
(

S
T

E
E

L
)

5
'
-
8
"
 
(

W
O

O
D
)

37 •"

20"

50°
(TYP)

TERMINAL CONNECTOR 10GA.

THRIE-BEAM 
SIDE-VIEW

RTE01b

PART DESIGNATOR 

2'-6"

RTM01a

PART DESIGNATOR 

SHORT SECTION 10GA.  

THRIE-BEAM RAIL

(12) RECTANGULAR GUARDRAIL PLATE WASHERS:(FWR03)

(12) †" X 1 ‚" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS:(FBB01)

PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.

BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.

       PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.

       BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.

 
    SPLICE BOLTS:(FBB01)

(8) †" X 1 ‚" BUTTON HEAD 

6'-3"

 

TRANSISTION 10GA.

W-BEAM TO THRIE-BEAM

NON-SYMMETRICAL

     SPLICE BOLTS:(FBB01)

(12) †" X 1 ‚" BUTTON HEAD 

DIRECTION

LAP 

INSTRUCTIONS

PLATE WASHER

RWT02a OR RWT02b

PART DESIGNATOR 

(1) †" FLAT WASHER:(FWC14a) UNDER EACH NUT

(2) †" BUTTON HEAD POST BOLTS & NUTS:(FBB04)

(1) †" FLAT WASHER:(FWC14a) UNDER EACH NUT

(1) †" BUTTON HEAD POST BOLT & NUT:(FBB04)

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONTC TxDOT:

KM VP

NOVEMBER 2019

TxDOT CGL/AGgf31trtl219.dgn

     THROUGHOUT THE TRANSITION.

 10. FOR ROUND WOOD POSTS SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 •" DIA. MINIMUM

 9.  REFER TO GF(31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.

     TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE MATERIAL BLOCKS.

     TXDOT, MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING 

     FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, 

     REQUIREMENTS OF DMS-7210,"COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD 

 8.  UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE 

  

     GUIDANCE. (512) 416-2678

 7.  WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL

 6.  CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.

 5.  POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

      

     (FWC16a)AND NOT MORE THAN 1" BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.

     BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND †" WASHER 

 4.  BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL 

     THE TRANSITION.

     "GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION OF 

 3.  FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,

      

     AS MODIFIED IN THE PLANS.

 2.  RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE" EXCEPT 

     OR AS DIRECTED BY THE ENGINEER. REFER TO GF(31)STANDARD SHEET.

     SHOWN IN THE PLANS. THE EXACT POSITION OF TRANSITIONS SHALL BE AS SHOWN IN THE PLANS 

 1.  THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS 

43HOU GALVESTON

BR



MBGF

STANDARD

BEGIN END PAYMENT FOR SGT

16"

50'-9 •" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)

6'-3" 6'-3" 6'-3" 6'-3" 6'-3" 5'-8" 4'-7"
B

B

6'-1…"

PLAN VIEW
MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 •")

LINE AT THE BACK OF POST #2 THRU #8

BEGIN LENGTH OF NEED

31"

HEIGHT

RAIL

ELEVATION VIEW

PN:15204A

ANCHOR PADDLE

(4 PLIES)

W-BEAM FLATTENED

PN: 15202G

ANGLE STRUT 

PN: 15204A

ANCHOR PADDLE

APPROACH GRADING AT GUARDRAIL END TREATMENTS

6'- 1 …"

PN:15202G

ANGLE STRUT 

    PN:3340G

    †" HEX NUTS

    PN:3360G

    GR BOLTS

(8) †"x 1- ‚" 

HARDWARE FOR POST(2) THRU POST(8)

SEE NOTE:C

25'-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G

3'-1 •"
6 "‚

(2)•" X 6'-9 †"

OUTSIDE SLOTS CUTOUT

DEPTH

POST

    PN:3340G

    †" HEX NUTS

    PN:3360G

    HGR BOLTS

(8) †"x 1- ‚" 

(1) †" HGR HEX NUT PN:3340G

(1) †"x 10" HGR BOLT PN:3500G

POST(3)

POST(3)

POST(8) POST(7) POST(6) POST(5) POST(4)

POST(8) POST(7) POST(6) POST(5) POST(4)

      AT (POSTS 2 THRU 8) 

      STANDARD WOOD BLOCKOUTS (6"X8"X14") PN:4076B 

NOTE: STEEL I-BEAM POST W6 X 8.5 (6'-0") PN:533G

†" HGR NUT PN:3340G

†" X 10" HGR BOLT PN:3500G

A

A

MASH - TL-3

SOFTSTOP END TERMINAL

TRINITY HIGHWAY

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

HIGHWAY

SHEET NO.

CONT

F
I

L
E
:

D
A

T
E
:

KM

Standard
Division
Design

C TxDOT:

VPTxDOT

1

1

7

1

HARDWARE

1

2

6777B

15204A

15207G

15206G

15201G

15202G

1

2

4

2

1

3

6

1

2

7

1

1

4

16

25

4902G

3908G

3717G

3701G

3704G

3360G

3340G

3500G

3391G

4489G

4372G

105285G

105286G

3240G

3245G

15852B

4076B 7

1

1

1

6

1

1

1

15208A

15215G

61G

15205A

15203G

15000G

533G

1

QTY MAIN SYSTEM COMPONENTSPART

TRAFFIC FLOW

TRAFFIC FLOW

HEIGHT

POST

40"

32"

REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

SoftStop END TERMINAL, IT IS NOT INTENDED TO 

THIS STANDARD IS A BASIC REPRESENTATION OF THE 

NOTE:

PN:15204A

PADDLE

ANCHOR 

ANCHOR KEEPER PLATE (24 GA)

ANCHOR PLATE WASHER ( •" THICK )

ANCHOR PADDLE

ANGLE STRUT

ANCHOR POST ANGLE   (10" LONG)

POST #1 - (SYTP) (4'- 9 •") 

POST #2 - (SYTP) (6'- 0") 

SoftStop  HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)

PN:15215G

ANCHOR RAIL

END OF

GENERAL NOTES

PN:15215G  

RAIL 25'-0" 

DEPTH

POST

(TYP 1-8)

31"

HEIGHT

RAIL

PN:61G  

RAIL 25'-0" 

ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD)  

SEE SoftStop MANUAL FOR COMPLETE DETAILS

MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW

GENERAL NOTE:6

SEE 

BLOCKOUT

ALTERNATE

†" x 9" HEX HD BOLT A325

1" ROUND WASHER F436

ƒ" x 2 •" HEX BOLT A325

Š" x 2 •" HEX HD BOLT GR-5

Š" x 1 •" HEX HD BOLT GR-5

†" WASHER F436 

†" x 1 ƒ" HEX HD BOLT A325

†" x 10" HGR POST BOLT A307

ƒ" ROUND WASHER F436

Š" ROUND WASHER (WIDE) 

HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B

& NOTE:B

SEE GN(3)

SoftStop FACE

FROM THE CENTERLINE OF POST(1) & POST(0) 

DETAIL  

SEE
2

DETAIL  

SEE
3

PN: 15205A

6'-5 …"

POST(0) 

PN: 15000G

6'-0" (SYTP)

POST(2) 

PN: 15203G

4'-9 •" SYTP

POST(1) 

NOTE: DO NOT BOLT ANCHOR RAIL PANEL TO POST(2)

Ž "

HOLES

YIELDING

   DIA. Ž "

HOLES

YIELDING

   DIA.

3

 AT POST(0)

DETAIL 

PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)

NOTE:

SEE 
A

NOTE:

SEE 
A

JULY 2016

 

RAIL OFFSET 

2'-0"  MAX.

MBGF

STANDARD

5'-0"  50' APPROACH GRADING  

2'-0"  

APPROX 5'-10" 

EDGE OF PAVEMENT  

Š" HEX NUT A563 GR.DH

ƒ" HEAVY HEX NUT A563 GR.DH

1" HEAVY HEX NUT A563 GR.DH 

NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) 
 FOR ADDITIONAL GUIDANCE.

SEE PRODUCT ASSEMBLY MANUAL

(1V:10H OR FLATTER)

APPROACH GRADING

3'-1 •"(+/-)

ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR

A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD 12.

    BE CURVED.

11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM 

10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.

    GRADE LINE OR WITH AN UPWARD TILT. 

 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE 

 8. POSTS SHALL NOT BE SET IN CONCRETE.

    AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE. 

 7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL

    DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

    MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION 

 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210, 

  

    ITEM 445,"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH 

    ROADWAY MOW STRIP STANDARD.

 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST 

    OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

    FRONT FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.

 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE 

    SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B

 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; 

  

    2525 N. STEMMONS FREEWAY, DALLAS, TX 75207 

    OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.

 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE 

(1) 1 ƒ" X 6'-10 ‚"

MIDDLE SLOT CUTOUT 

6'-3" 6'-3"

I-BEAM POST PN:15205A

 6'-5 …" (W6 X 15)

6'-3"

†" x 1 ‚" W-BEAM RAIL SPLICE BOLTS HGR 

†" W-BEAM RAIL SPLICE NUTS HGR 

BLOCKOUT - COMPOSITE (4" x 7 •" x 14")

BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")

POST #0 - ANCHOR POST  (6'- 5 ‡")

POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0") 

SoftStop  DOWNSTREAM W-BEAM RAIL (12GA) (25'- 0")

   (TYP) PN:3704G

(2) ƒ" HEX NUT 

   (TYP) PN:3701G

(4) ƒ" FLAT WASHER 

   (TYP) PN:3717G

(2) ƒ" x 2 •" HEX BOLT

PN:15201G

POST ANGLE

(2) ANCHOR

I-BEAM POST PN: 533G

6'-0" (W6 X 8.5)

32"

40"

PN:3340G

†" HGR NUT

PN:3500G

HGR POST BOLT

†" X 10" 

31"

HEIGHT

RAILHEIGHT

POST

GRADE

FINISHED 

6, 7 & 8) 

(3, 4, 5,

LINE POST

HEIGHT

POST

POST(2)

32"

40"

PN:3340G

†" HGR NUT

PN:3500G

HGR POST BOLT

†" X 10" 

31"

HEIGHT

RAIL

GRADE

FINISHED 

B-BSECTION VIEW

25'-0"

W-BEAM RAIL

25'-0"

W-BEAM RAILBLOCKOUT WOOD

6" X 8" X 14" 
BLOCKOUT WOOD

6" X 8" X 14" 

(SYTP) I-BEAM POST PN:15000G

 6'-0" (W6 X 8.5) 

NOTE: DO NOT BOLT ANCHOR RAIL PANEL TO POST(2)

A-ASECTION VIEW

STANDARD WOOD BLOCKOUT

W6 X 8.5 I-BEAM POST SHOWING 

NOTE: NO BLOCKOUT INSTALLED AT POST(1)

POST(1 & 2)   

ISOMETRIC VIEW 

PN:15207G

PLATE (24 GA) 

ANCHOR KEEPER 

Ž "

HOLES

YIELDING

   DIA.

(SYTP) I-BEAM POST PN:15203G

 4'-9 •" (W6 X 8.5) 

FRONT VIEW POST(1)

NOTE: NO BLOCKOUT INSTALLED AT POST(1)

HEIGHT

POST 17"- •"

4'- 9 •"

POST(1)

40"

PN 3340G

HGR HEX NUT

(1) †" 

DETAIL

PN 3391G

HEX HD BOLT

(1) †" x 1 ƒ" 

PN 4372G

(2) †" WASHERS

PN: 15202G

ANGLE STRUT

NEAR GROUND

SHOWN AT POST(1)

1 PN:3240G 

ROUND WASHERS

(2) Š"

    PN:105286

    HD BOLT-GR-5

(1) Š" x 1- •" HEX 

HEX NUT

(1) Š"

DETAIL 2

SHOWN AT POST(1)

    PN:105285G

    HD BOLT GR-5 

(2) Š" x 2 •" HEX 

   (WIDE) PN:3240G

(2) Š" ROUND WASHER 

F463 PN:4902G

1" ROUND WASHER

PN:3245G

A563 GR.DH 

(2) Š" HEX NUT 

•" THICK PN:15206G

ANCHOR PLATE WASHER 

SGT(10S)31-16
sgt10s3116

620237B

SoftStop  ANCHOR RAIL (12GA) WITH CUTOUT SLOTS

SoftStop ANCHOR RAIL (12GA) PN:15215G

KEEPER PLATE.

BUT NOT DEFORMING THE

AFTER FINAL ASSEMBLY,

BE SECURELY TIGHTENED

1" NUT PN:3908G SHALL 

NOTE:A

NOTE:B

NOTE:C

PART PN:5851B LEFT-SIDE  (HIGH INTENSITY REFLECTIVE SHEETING)

PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING) 

LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.

ANCHOR RAIL 25'-0" PN:15215G

GUARDRAIL PANEL 25'-0" PN:61G

W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)

VARY FROM 3-ƒ" MIN. TO 4" MAX. ABOVE FINISHED GRADE.

THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL

MB/VP

CREATED BY VINCENT PARKER MANAGER FOR TxDOT STATEWIDE CAD STANDARDS [7-13-2016]

CREATED BY VINCENT PARKER MANAGER FOR TxDOT STATEWIDE CAD STANDARDS [7-13-2016]

POST(1) POST(0)

DETAIL  

SEE
1

DO NOT BOLT

ANCHOR RAIL TO - POST (2)

14"

8"
6" POST(2)

ANCHOR RAIL TO 

DO NOT BOLT 

NOTE:

Ž "

GRADE

FINISHED 

PN:3340G

†" HGR NUT

PN:4076B

WOOD

BLOCKOUT

6" X 8" X 14" 

PN:6777B

COMPOSITE

BLOCKOUT

4" X 7 •" X 14" 

SEE GENERAL NOTE:6

ALTERNATE BLOCKOUT

PN:3500G

HGR POST BOLT

†" X 10" 

LOCATED IN FLANGES

DIAMETER YIELDING HOLES 

AT FINISHED GRADE)

(HOLES APROXIMATELY CENTERED

POST(2)

ANCHOR RAIL TO 

DO NOT BOLT 
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D
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T
E
:

6'- 3" 6'- 3" 6'- 3"

MBGF LENGTH OF NEED (L)

31"

RAIL ELEMENT

FINISHED GRADE 

25'- 0"

6'- 3"

DIRECTION OF TRAFFIC

Standard
Division
Design
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GF(31)-19

1 •" 

(TYP)

12"

1 •" 

9"

9"

(TYP)

12"(TYP)

Š " 

7"

25"

CULVERT SLAB

9" MIN. FILL DEPTH

18" MIN

STEEL POST

W6 X 9 OR W6 X 8.5GUARDRAIL HEIGHT.

MODIFICATION TO ENSURE PROPER 

POST(S) MAY REQUIRE FIELD 

CULVERT SLAB).

IS LESS THAN 36" COVER OVER

CULVERT SLAB (USE WHEN THERE

STEEL POST CONNECTION TO

GENERAL NOTES

GUARDRAIL

BLOCK

4 • "4 •"

VARIES

LOW FILL CULVERT POST

NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF(31)LS STANDARD FOR "LONG SPAN" OPTION.

      REQUIRED WITH 6'-3" POST SPACINGS.

NOTE: GF(31), MID-SPAN RAIL SPLICES ARE 

MID-SPAN RAIL SPLICE

ELEVATION

SHOWING A 25'- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2)

(TYP)

26'- •"

2"4 "‚ 4 "‚

3'-1 •"

SLOTTED HOLES AT 6'-3" C-C

OR 3'-1 •" C-C

ELEVATION 25'- 0"(NOM.) W-BEAM SECTION

       SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE.

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES.

8"

2'-0" TYP

VARIES

32"

(
N

O
M
I

N
A

L
 

L
E

N
G

T
H
)
-
6
'
-
0
"
 

S
T

E
E

L

AND RAIL ELEMENT

BETWEEN BOLT HEAD 

DO NOT USE WASHERTREATED WOOD BLOCK

6"X 8"X 14" 

BREAK

FRONT SLOPE

OR WIDENED CROWN.

EDGE OF SHOULDER

25"

7"

12"x 12"x ‡"

(ASTM A572 GR 50)TOP PLATE

OR CORED IN CONCRETE

1" DIA. HOLES FORMED 

40" STEEL POST

36" WOOD  POST

      SPLICE & POST BOLT DETAILS.

NOTE: SEE GENERAL NOTE 3 FOR 

EPOXIED THREADED RODS. EXTEND RODS ‚" MIN. BEYOND NUT. 

ROD DIA. FOLLOW THE MANUFACTURER'S REQUIREMENTS FOR INSTALLING 

OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED 

IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH 

REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED 

ADHESIVE.  OTHER TYPE III CLASS C EPOXY ADHESIVES MEETING THE 

WASHER EACH.  EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY 

ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED 

SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE ‡" DIA. 

EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT 

(SEE GENERAL NOTE 3).

AND NUT WITH †" WASHER

†" BUTTON HEAD POST BOLT 

POST & BLOCKOUT

ƒ" DIA. HOLE

 

SLOTTED HOLES

1" X 1 •"

BOLT-THROUGH INSTALLATION.

PLATE WITH 1" DIA. HOLES REQUIRED WITH 

12" X 12" X  ‚"(ASTM A36) STEEL BOTTOM 

BUTTON HEAD BOLT RAIL SPLICE DETAIL

MID-SPAN

DIRECTION OF TRAFFIC

SPLICE

2"2" 4‚" 4‚"

12 •"

CL

    BOLTS WITH RECCESSED NUTS.

(8) †" X 1 ‚" BUTTON HEAD SPLICE 

NO BOLT REQUIRED

TL-3 MASH COMPLIANT

METAL BEAM GUARD FENCE

WASHER EACH AND HEAVY HEX NUTS.

‡" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED 

BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

NOTE: BOLT LENGTH = SLAB PLUS 2 ‚" MIN.

NOTE: TWO INSTALLATION OPTIONS.

1.

2.

FBBO4 = 18"  

FBBO3 = 10"

POST & BLOCK LENGTH

FBBO2 = 2"

FBBO1 = 1 ‚"

BOLTS COME WITH A RECCESSED NUT.

FOUR TYPES OF BUTTON-HEAD GUARD RAIL 

NOTE: 

SLOTTED HOLES (TYP)

2 •" X ƒ" 

HOLES (TYP)

(8) RAIL SPLICE

 

12 ‚"

6„"

6„"

TYPICAL POST PLACEMENT

14"

8"

6"

MIN DIA

WOOD BLOCK TO

7 •

CL

3"

7"

3"

ROUND WOOD POST

6'-0"

4
0
"
(

S
T

E
E

L
)
 

3
6
"
 
(

W
O

O
D
)

(
N

O
M
I

N
A

L
 

L
E

N
G

T
H
)
-
5
'
-
8
"
 

W
O

O
D

R
O

U
N

D
 

W
O

O
D
 

P
O

S
T
 

O
N

L
Y 8"

NOTE:   "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.**

      SEE GF(31)TL2 TR STANDARD FOR LOW-SPEED  TL-2 TRANSITIONS.

      SEE GF(31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.

NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.

8"

6"

14"

CL

3"

7"

 

7"

6" X 8" X 68"

      TO PREVENT BLOCK ROTATION.

NOTE: TOENAIL WITH ONE 16D GALV. NAIL 

8"

6"

1"

14"

W6 x 9.0

OR 

W6 X 8.5 

7"

CL

 

LENGTH 72"(TYP)

ROUTED WOOD BLOCK

TO I-BEAM STEEL POST

WOOD BLOCK TO 

RECTANGULAR WOOD POST

13. 

    ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

    MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS 

    SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A 

    OF DMS-7210,"COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE 

12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS 

    THAN 150 FT. RADIUS.

11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS 

10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

  

    CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

    DEPTH, WHICHEVER MAYBE LESS.  ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY  BE FIELD 

    IS ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT 

    WITHIN 0 TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK

 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED 

    INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

    RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXIMATELY 25 

    POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL. 

 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE 

 

    AT A RATE OF 25:1 OR FLATTER.

 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED 

 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.

 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

 

    FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,"GALVANIZING." 

    AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

    SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND †" WASHER (FWC16a) 

 3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF 

    TRANSITION SECTIONS OF GUARDRAIL.  

    LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE 

    (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3'-1 •" C-C OR 6'-3" C-C.  A SPECIAL 

    MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25'- 0", OR 12'- 6" 

 2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE" EXCEPT AS 

    ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."

    IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE 

 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN 

    OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.

    PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP 

    OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE 

    FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF 

GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT 14. 

    SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

    CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION. 

    UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE 

FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT 

SPLICE BOLT LENGTH
VARIES

†"

RAIL HEIGHT MEASUREMENT)

(SEE GENERAL NOTE 14 FOR

NOTE:
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MOW STRIP DETAIL

SECTION A-A

A

A

Pavement

Edge of

9"

3"

W-Beam

PLAN Pavement

Edge of

3
'
-
6
"

u
s
u
a
l

Typical

7"

min usual

Curb shown on top of mow strip

CURB OPTION (2)

CURB OPTION (1)

usual

7"

usualmin

7"

usualmin

CURB OPTION (3)

7"

usualmin

Mow Strip

or Asphaltic Pavement

Reinforced Concrete

Curb Types

Standard for 

See CCCG Curb Types

Standard for

See CCCG
Curb Types

Standard for 

See CCCG

15"

15"

15"

15"

V
a
r
i
e
s

3'-6" Typical

posts

guard fence

Minimum 1'-10" beyond

5'-0"

5'-10"

Approx.

2'-0"

Mow Strip (1V : 10H or Flatter)

Grading or approved

50' Approach Taper of Grading or Mow Strip 

W-Beam

3
'
-
6
"

1'-6"

1
'
-
6
"

9"

Pavement

Edge of

min

m
i
n

u
s
u
a
l

      of need requirements.

      proper installation and length

Note: See SGT standard sheets for 

(See General Note 4)

Approved Post 

m
i
n

7
"

(See General Note 4)

Approved Post 

MBGF or MBGF Transition

Pavement

Edge of 

GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS

4
"

4"

4"

4"

2
5
"

2
5
"

2
5
"

2
5
"

proper installation)

(See GF(31) standard sheet for

GF(31) shown with Mow Strip

Length varies.  Adjust Mow Strip width accordingly when offset is used. (offset "option" shown)

O
f
f
s
e
t

Slope to drain

Slope to drain

Slope to drain

Slope to drain

Note: Site Condition(s)

or eliminated, as directed by the Engineer.

Approach grading or mow strip may be decreased            

              end treatments.

              for the proper installation of metal guard fence and

              Site conditions may exist where grading is required

Direction of Traffic

GENERAL NOTES

Standard
Division
Design
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GF(31)MS-19

leave-out

18" dia. min.

18" x 18" min. or

leave-out

18" dia. min.

18" x 18" min. or

embedment throughout the system.

This option will increase the post

(See General Note 8)

Grout mixture

(See General Note 8)

Grout mixture

Fill leave-out with

(See General Note 8)

Grout mixture

(See General Note 8)

Grout mixture

(See General Note 8)

Grout mixture

TL-3 MASH COMPLIANT

4
0
"
 
(

S
T

E
E

L
)

3
6
"
 
(

W
O

O
D
)

Mow Strip

Reinforced Concrete

Mow Strip

Reinforced Concrete

Mow Strip

Reinforced Concrete

Mow Strip

Reinforced Concrete

Mow Strip

Reinforced Concrete

18" Dia. minimum leave-out.

with 18" x 18" Square or 

Mow Strip Reinforced Concrete 

   will be subsidiary to the pay item of riprap mow strip.

   (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture 

   dimensions are acceptable from both an impact performance and maintenance repair standpoint  

   that will flow into and completely fill all voids. Due to auger size, larger leave-out  

   compressive strength of approximately 230 psi or less. Provide grout with a consistency 

   188 pounds Type 1 or II cement, and 550 pounds of water per cubic yard, with a 28-day    

8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand, 

7. The limits of payment for reinforced concrete will include leave-outs for the posts.

6. Thickness of the mow strip will be 4".

   mow strip and will be paid for under other pertinent bid item.

5. Other curb placement options may be used. Curbs are not considered part of the 

   in the mow strip. See GF(31) Standard for additional details.

4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 •" Dia. round wood posts are acceptable for use 

3. The leave-out behind the post shall be a minimum of 7".

   

   Producer List (MPL), maintained by TxDOT, Construction Division.  

   steel reinforcing is acceptable, provided the fiber producer is on the Department Material   

   placed in accordance with Item 432, "Riprap." The use of the synthetic fiber in lieu of 

   the plans and will be paid for under the pertinent bid item.  Reinforced concrete shall be 

2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on 

   sheet for additional information.

   and guard fence end treatments. See applicable GF(31) MBGF or GF(31) Transition Standard

1. This mow strip design is for use with metal beam guard fence, guard fence transitions, 
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(DOWNSTREAM ANCHOR TERMINAL)

METAL BEAM GUARD FENCE

GF(31)DAT-19

16"

  3" 

4"

4"

4"

2"

2"

  2" 

35

(TYP)

HOLES

BENT PLATE

16" x 12 •" x ‰"

GUARDRAIL ANCHOR BRACKET

1

2

2

2

23

4

5

6

7

8

9

10

11

12

13

14

15

16

17

1

1

1

1

1

1

1

20

4

2

8

4

2

18

TERMINAL RAIL ELEMENT

SHELF ANGLE BRACKET

BCT BEARING PLATE

GUARDRAIL ANCHOR BRACKET

(ROUNDED)W-BEAM END SECTION

BCT CABLE ANCHOR

RECESSED NUT, GUARDRAIL

10" BUTTON HEAD BOLT

STEEL FOUNDATION TUBE

10'- 4 ƒ"

9'- 4 •"

3'- 1 •"12"4'- 1"

3 SPACES AT 4"

TERMINAL RAIL ELEMENT FOR DAT4

1 STEEL FOUNDATION TUBE

6" 8"

1"

17"

72"

FRONT VIEWSIDE VIEW

TERMINAL POST2

7 ‚"5 ‚"

7"

46"

28 •"
31 •"

HOLE

DIA.•"2

SIDE VIEW FRONT VIEW

END PLATE

  3" 

 1•" 

 2ƒ" 

 1…" 

  6" 

  3" 

‚" 

1…" 

 7•" 

 1 •" 

SHELF ANGLE BRACKETW-BEAM END SECTION (ROUNDED) (12 GA.)
9

FULL POUR AT THE FOUNDATION TUBES.

STRUTS MAY BE OMITTED. THIS WILL REQUIRE A 

STEEL FOUNDATION TUBES AND THE TWO CHANNEL 

THE LEAVE-OUT AREA AROUND THE INSTALLATION 

IF A MOW STRIP IS REQUIRED WITH THE DAT 

MOW STRIP INSTALLATION

1 1
TUBES WITH HARDWARE

STEEL FOUNDATION 

DOWNSTREAM ANCHOR TERMINAL (DAT)

6'- 3" 3'-1 •" 3'-1 •"

+

31"

    7 ‚" x 5 ‚" x 46" 

    DAT TERMINAL POST

3 2

7

8 14 17 11

9'- 4 •" Rail Section

(SEE GENERAL NOTE 2)

WITH HARDWARE

AND ANCHOR BRACKET

BCT CABLE ANCHOR

11

11

11 12

  OF NEED 

BEGIN LENGTH 

(LON)

AND STANDARD HARDWARE.

CABLE BRACKET, BEARING PLATE 

CABLE ANCHOR ASSEMBLY WITH 

BREAKAWAY CABLE TERMINAL (BCT)

BRACKET

SHELF ANGLE 

(SEE NOTE 2)

END SECTION

(ROUNDED) W-BEAM

BCT POST SLEEVE

2" x 5 •"

(SCH 40 GALV. PIPE)

    C3 X 5 X 80"

    GROUND STRUTS 

12'-6" (Min.) MBGF

15 1711

5

9

4

TUBE EMBEDMENT

68 ‚"(MIN.)

above the finished grade. 

projection is required 

a 3 ‚"( ) •" tube 

maintain the anchor system, 

To properly install and 
GRADE 

FINISHED 

8"(TYP)

8"

4"

2~NAILS

 

OF PLATE

5"TO TOP

BEARING PLATE6

L8"x 8"x †" P

16"12"

1" x 1‰ "

R 
 ‚

"
6

3" MIN

7 •"2"

3" 

2 • " 2 • " 1•" 

80"

CHANNEL STRUT3

F
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Standard
Division
Design

# (DAT) PARTS LIST QTY

gf31dat19.dgn 
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8 •"

PLAN VIEW

(SEE NOTE 1)

ELEVATION VIEW

TRANSITION RAIL (EA)

PAYMENT FOR NON-SYMMETRICAL

DIRECTION OF TRAFFIC

GRADE 

FINISHED 

(SEE GF(31)STANDARD)

BEGIN PAYMENT FOR METAL BEAM GUARD FENCE 

END PAYMENT FOR DAT SYSTEM (EA.)

GENERAL NOTES

13 17

1716

810

THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC.

NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE 

TO BRACKET

END PLATE 

WELD

SIDES

THREE

SLOT (TYP)

SPLICE BOLT

END PLATEBRACKET

SLOTS (TYP)

ƒ" x 1" 

7 ‚"x 5 ‚"x 46" WOOD POST 6"x 8"x „" x 72" STEEL TUBE

8 5

1 „" DIA

      TO PREVENT PLATE ROTATION

NOTE: DRIVE NAILS AND BEND OVER

HOLES

‡" DIA.

HOLE

DIA.

C3 X 5 X 80",GRADE A36

SLOTS (TYP)

ƒ" X 2" 

HOLES

 ‡" DIA.

DIA.

DAT TERMINAL POST

CHANNEL STRUT 

BCT POST SLEEVE

(SEE APPLICABLE TRANSITION STANDARD)

TRANSITION RAIL SECTION

NON-SYMMETRICAL

1 ‚" BUTTON HEAD BOLT

 †" X 2" HEX HEAD BOLT

†" FLAT WASHER

†" X 10" HEX HEAD BOLT

 †" X 8" HEX HEAD BOLT

5. REFER TO GF(31) SHEET FOR TERMINAL CONNECTION DETAILS.

   OTHERWISE SHOWN.

4. ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS 

   ABOVE THE FINISHED GRADE.

3. THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 ƒ" 

   TO THE END POST.

   SHELF ANGLE BRACKET. THE RAIL ELEMENT IS NOT ATTACHED 

2. THE RAIL SECTION AT THE END POST IS SUPPORTED BY THE

   A CONCRETE RAIL.

   FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO 

1. THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON) 
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FLEXIBLE

PAVEMENT

STRUCTURE

CRCP

2"

3' - 0"

2"

T
/
2

T

TABLE  A  - DOWEL  BAR DATA

DOWEL BAR DATA

DOWEL SIZE

DOWEL LENGTH 

DOWEL BAR SPACING

JUNCTURE F - "BREAK BACK" CONCRETE

JUNCTURE D  -  TYPICAL CONNECTION

TO EXISTING CONCRETE

EXISTING PAVEMENT   PROPOSED PAVEMENT

CONCRETE CURB TO BE

REMOVED (IF APPLICABLE)

…"MAX

‚"MIN

TIE BAR

MIN 1' - 9"

AS DIRECTED BY ENGINEER

T

T
/
2

1
 
•

"

FULL DEPTH SAW CUT

PROPOSED BASE EXISTING BASE

2'

BREAK OUT AND REMOVE

GENERAL NOTES

2. THE DESIGN REQUIREMENTS FOR THE PAVEMENT STRUCTURE, I.E. BAR SPACING, BAR

6. WHERE THE PAVING IS CRCP AND A RAMP COMPOSED OF A FLEXIBLE PAVEMENT WILL

   BE USED AT THE JUNCTURE UNTIL FUTURE PAVING IS CONSTRUCTED, MULTIPLE

1"

18"

12" 12" 12"

ƒ
"

*

*

EXISTING LONGITUDINAL BARS

   AT A FUTURE DATE, MULTIPLE PIECE DOWEL BARS WILL BE PERMITTED AT THE JUNCTURE.

STEEL

EXISTING PAVING

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET

CK:FILE:

REVISIONS

HIGHWAY

PROJECT NO.C TxDOT 

HOU

Houston District

DW:CK:DN:

JUNCTURES

CONCRETE PAVEMENT

 GROUT WITH

SAW CUT

2 INCH DEPTH

BACKFILL

COMPACTED ACP

CRCP WITH CRCP OR JRCP WITH JRCP

CRCP - CONTINUOUSLY REINFORCED CONCRETE PAVEMENT

LEGEND

  T  - THICKNESS

ACP  - ASPHALT CONCRETE PAVEMENT

JRCP - JOINTED REINFORCED CONCRETE PAVEMENT

CPJ
STDB-5.dgn

TO VARIOUS BID ITEMS. BACKFILL DISTURBED MATERIAL IN

LONGITUDINAL STEEL.  LAP LONGITUDINAL STEEL OF PROPOSED

PAVING WITH EXISTING IN A VERTICAL MANNER, ONE ABOVE THE

1. FOR FURTHER INFORMATION REGARDING PLACING CONCRETE AND REINFORCEMENT,

REFER TO THE GOVERNING SPECIFICATION FOR CONCRETE PAVEMENT.

   SIZE LAP REQUIREMENTS, ETC., ARE SHOWN ON THE APPROPRIATE PAVEMENT DESIGN 

   DETAIL.

3. SLEEPER SLAB AND ADDITIONAL REINFORCING REQUIRED ON THIS DRAWING ARE 

   INCIDENTAL TO THE VARIOUS BID ITEMS.

4. USE THE SIZE, SPACING, AND LENGTH OF DOWEL BARS SHOWN IN TABLE "A".

5. WHERE THERE WILL BE A JUNCTURE AND ADDITIONAL JRCP PAVING WILL BE PLACED

   PROVIDE MULTIPLE PIECE DOWEL BAR ASSEMBLIES WITH A MINIMUM ULTIMATE TENSILE

   MULTIPLE PIECE DOWEL BAR ASSEMBLIES HAVE STOP TYPE COUPLINGS AND HAVE

   USED IN CONSTRUCTION, WITH A PLASTIC CAP. FURNISH THE REMAINING PORTION OF THE 

   BAR TO THE ENGINEER.

   PIECE TIE BARS MAY BE USED IF PERMITTED BY THE ENGINEER. IF USED, ENSURE THE

   WILL ALSO BE REQUIRED AND MAY BE USED WITH MULTIPLE PIECE ASSEMBLIES AS PREVIOUSLY

7. DO NOT SHEAR CUT DOWEL BARS.

12. FURNISH ADDITIONAL SHEAR BARS (DIAMETER "D") OF THE SAME SIZE AS LONGITUDINAL

   BARS AND SPACE THEM MIDWAY BETWEEN ALTERNATE LONGITUDINAL BARS ALONG THE

   TRANSVERSE CONSTRUCTION JOINT FORMED AT THE LEAVE-OUT.

   HAVE ROLLED THREADS ON THE BARS. DISMANTLE THE BAR AND FIT THE COUPLING PORTION

THREADS ON THE BARS.  FURNISH MULTIPLE PIECE TIE BAR ASSEMBLIES THAT DEVELOP

   OF THE TRANSVERSE BARS BEING JOINED. FOR TIE BARS, USE DEFORMED REINFORCING 

   BARS.  TIE BAR ASSEMBLIES MADE FROM STEELS OTHER THAN ASTM GRADE 60 AND WITH

   DEFORMATIONS OTHER THAN ASTM STD. MAY BE USED PROVIDED THEY PROVE SATISFACTORY

   TO THE ENGINEER AND ARE IN EVERY RESPECT THE EQUAL TO THE ASSEMBLIES SPECIFIED.

   LABORATORY TESTING OF THE PROPOSED ASSEMBLIES, AT THE CONTRACTOR'S EXPENSE, MAY  

   BAR IN ACCORDANCE WITH THE ITEM "STRUCTURAL FIELD WELDING "AND THE OTHER PORTION 

   TO THE TIE BAR LENGTHS SHOWN ELSEWHERE IN THE PLANS. ADDITIONAL "SHEAR STEEL"

   DESCRIBED. USE ADDITIONAL STEEL BARS OF EQUAL DIAMETER AT A SPACING DOUBLE THAT

9. REPLACE ANY BENT LONGITUDINAL REINFORCING. IF THERE IS NOT SUFFICIENT EXPOSED

   REINFORCING TO PROVIDE A MINIMUM OF A 33 TIMES BAR DIAMETER LAP, REMOVE THE 

   EXISTING PAVEMENT AND SUFFICIENTLY EXPOSE THE EXISTING REINFORCING TO PROVIDE

   A 33 TIMES BAR DIAMETER LAP. REPLACE ANY SHEAR BARS THAT ARE DISTURBED, BY 

   DRILLING AND GROUTING AS REQUIRED BY NOTE 12 BELOW. PERFORM THIS CORRECTIVE 

   ACTION AT NO EXPENSE TO THE DEPARTMENT.

   EPOXY GROUTING AT NO EXPENSE TO THE DEPARTMENT.

TO VARIOUS BID ITEMS.

11. JUNCTURES A & B ARE ONLY SUITABLE FOR MINOR STREETS WITH LOW TRAFFIC VOLUMES.

SHEET 1 OF 2

PROPOSED TERMINUS OF CRCP OR JRCP

TYPE PAVEMENT STRUCTURE

FLEXIBLE

JUNCTURE A & B - CRCP OR JRCP WITH  

JOINT SEALING MATERIAL

12"

 EPOXY

FOR EPOXY TYPE SEE ITEM 361. 

   STRENGTH OF 60.0 KIPS AND THAT HAVE SMOOTH EPOXY COATED BARS. ENSURE THE

   MULTIPLE PIECE TIE BAR ASSEMBLIES HAVE STOP TYPE COUPLINGS AND ROLLED

    A MINIMUM ULTIMATE TENSILE STRENGTH EQUAL TO 1.25 TIMES THE YIELD STRENGTH

8. ENSURE DOWEL BAR EPOXY COATING CONFORMS  TO ARTICLE 440.2.7., "EPOXY COATING".

10. TIE BARS AND DOWEL BARS OMITTED, LOST, OR DAMAGED SHALL BE REPAIRED BY DRILLING AND

MIN
OR AS SHOWN IN PLANS

1 •"

CRCP

DOWEL BAR

EPOXY COATEDJOINT SEAL MATERIAL 

1 •"
10' TRANSITION

PLASTIC DOWEL CAP

DETAIL  "B"  - DOWEL ASSEMBLY AT

EXPANSION JOINT

JRCP

PLACEMENT OF DOWEL BAR.

PLACEMENT OF REINFORCED STEEL

MAY BE ALTERED TO ALLOW FOR

BITUMINOUS MASTIC TO PREVENT BOND

COAT THIS HALF OF DOWEL BAR WITH

 (CLASS 4, 5, OR 7)

FOR DETAILS NOT SHOWN, SEE TRANSVERSE EXPANSION JOINT DETAILS ELSEWHERE IN PLANS.

6"-7.5" 8"-10" 10.5"-15"

1 ‚" 1 •"

22"20"

SLAB THICKNESS(T)

DEC. 2009

Texas Department of Transportation

#6 BARS @ 24" SPACING

TIE BAR SPACING,  CRCP STD)

(SEE SHEET 2 OF 2 OF 

ADDITIONAL CONCRETE FOR THICKENED EDGE IS SUBSIDIARY 

NOTE:

THE FLEXIBLE PAVEMENT WITH ACP. THIS ACP IS SUBSIDIARY

   OF THE LONGITUDINAL STEEL AND ENSURE THE LENGTH IS 66 TIMES THE TIE BAR DIAMETER. 

   BE REQUIRED. LAP AND WELD ONE PORTION OF THE TIE BAR ASSEMBLY TO EACH LONGITUDINAL

   INTO THE COUPLING PRIOR TO PAVING. ENSURE MULTIPLE PIECE TIE BAR LENGTHS CONFORM

BREAK OUT EXISTING CONCRETE. LEAVE 2 FT. OF EXISTING

THE OTHER, AND WELD IN ACCORDANCE WITH THE ITEM "STRUCTURAL

MINIMUM OF 6 IN. EACH SIDE OF LAP. 

FIELD WELDING," EXCEPT THAT THE LENGTH OF WELD WILL BE A

2/15 2014 SPECS 

REVISED 4/2008

5/05 2004 SPECS
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JUNCTURES

CONCRETE PAVEMENT
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1

T
T

 

 

 

 

EXISTING CRCP

DRILL & EPOXY
25" FOR #6 BAR

NEW CRCP

MIN.12"
MIN.30"

EDGE OF CRCP PAVEMENT

OR LONGITUDINAL JOINT

TRANSVERSE CONSTRUCTION JOINT

REINFORCING

STEEL

5'-6" (TYP)

ALL STEEL IS IN SAME PLANE

MIN. 33d" LAP SPLICE

NOT MORE THAN 1/3 SPLICES

WITHIN A 2'-0" LENGTH

EXISTING CRCP TO NEW CRCP

BONDED CONCRETE OVERLAY

25" FOR #6 BAR

EXISTING CRCP

DRILL & EPOXY

TRANSVERSE CONSTRUCTION JOINT

MINIMUM 5'

MIN. 33d LAP SPLICE

LAP SPLICE SHALL BE IN SAME PLANE
BONDED CONCRETE OVERLAY

MIN. 12"

CRCP

BASE (REFER TO TYPICAL SECTION)

CRCP BONDED OVERLAY TO CRCP TRANSITION

(ONE LAYER STEEL)

TRANSVERSE CONSTRUCTION JOINT

MINIMUM 5'

25" FOR #6 BAR

MIN. 33d LAP SPLICE

LAP SPLICE SHALL BE IN SAME PLANE

EXISTING CRCP

DRILL & EPOXY

MIN. 12"

BASE (REFER TO TYPICAL SECTION)

CRCP

OR EXISTING CRCP

NEW CRCP

NEW CRCPNEW CRCPNEW CRCP

MIN. 10' TO SPLICE CENTER

WHEN TIE IN EXISTING CRCP

DRILL MIN. 12" &  EPOXY

MIN. 33d" LAP SPLICE

25" FOR #6 BAR

NOT MORE THAN 1/3 SPLICES

WITHIN A 2'-0" LENGTH

MINIMUM 20'-0" TRANSITION LENGTH

CRCP THICKNESS TRANSITION

CRCP BONDED OVERLAY TO CRCP TRANSITION

(TWO LAYER STEEL)
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Aband Gas Line

= 13+98.76
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EL 10.55

STA 12+56.07

ABUTMENT 1

FACE OF BKWL

BEGIN BRIDGE
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CANAL

EXIST

0

10

20

13+00 13+5012+5012+00

SHEET 1 OF 2

N88°04'19.29"E

-10

-20

30

40

-30

-40

-50

0

10

20

-10

-20

30

40

-30

-40

-50

H  = 1.09'
10

H  = 1.88'100

(TYP)

GABIONS

EL 9.97

STA 13+36.07

ABUTMENT 2

FACE OF BKWL

END BRIDGE

EL 9.97

STA 13+36.07

ABUTMENT 2

FACE OF BKWL

END BRIDGE

EL 10.55

STA 12+56.07 

ABUTMENT 1

FACE OF BKWL

BEGIN BRIDGE
3:1

3:1

3:1

14+00

RR-8

3:1

RIPRAP

LIMITS OF

GABIONS

LIMITS OF

GABIONS

LIMITS OF

GABIONS

LIMITS OF

� BIRCH RD
6:1

6:1

6:1

RR-8
6:1

RIPRAP

LIMITS OF

RIPRAP

LIMITS OF

48.00'

(TO REMAIN)

EXIST BULKHEAD

GABIONS

LIMITS OF

(TO REMAIN)

EXIST BULKHEAD

PLAN AND ELEVATION

GABION WALL DETAILS

PLAN

ELEVATION

BULKHEAD (TO REMAIN)

EXIST DOCK AND

BULKHEAD (TO REMAIN)

EXIST DOCK AND

(SEE NOTE 9)

(TO BE REMOVED)

EXIST TIMBER WALL

(TO BE REMOVED)

EXIST BULKHEAD

CENTERPOINT GAS LINE

APPROX LOCATION

(2-4" HDPE CONDUITS)

FRONTIER BURIED CABLE

APPROX LOCATION

RIPRAP

LIMITS OF

(BY OTHERS)

UTILITY BRIDGE

GENERAL NOTES:
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)

4
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0
'

EXISTING ROW EXISTING ROW

EXISTING ROW EXISTING ROW

WOOD PILES

REMOVE EXIST

REMAIN

PILES TO

EXISTING WOOD

WOOD PILES

REMOVE EXIST

QUADRANT ONLY

NORTH EAST

LIMITS RIPRAP

END GABIONS AT

    GRADES SHOWN ON THE PLANS.

    CONSTRUCTION OF GABIONS TO THE LINES AND

11. REMOVE EXISTING PIER TO A DEPTH TO ALLOW

    GABION INSTALLATION.

    THE DIMENSIONS AS NOTED ON PLANS TO ALLOW

    AND IMPEDIMENTS AT THE LOCATIONS WITHIN

10. REMOVE ALL EXISTING WOODEN BULKHEAD PILES

   DIMENSIONED.

   AND INSTALL GABIONS TO BUKHEAD AS

9. REMOVE TIMBER/PILEWALL TO PRIVATE BULKHEAD. 

   QUADRANTS.

   SIDE OF BRIDGE AT BOTH EAST AND WEST

8. PLACE GABIONS FLUSH WITH DOCKS ON SOUTH

   RECOMMENDATIONS.

7. TIE GABIONS TOGETHER AS PER MANUFRACTURER'S

   CONTRACTOR'S EXPENSE.

   TO INSTALL GABIONS. OVEREXCAVATION IS AT

6. ONLY EXCAVATE ENOUGH OF EXISTING CANAL SLOPE

 WIDTH (1.5').2
1   GABION 

5. EACH SUCCESSIVE GABION TO OVERLAP THE LOWER

   SLOPE.

"/FT TOWARDS EXISTING CANAL2
14. BATTER GABIONS 

   AS A BUTRESS FOR THE TOP GABION ROW.

   TOP OF CONC RIPRAP CUTOFF WALL USING THE WALL

3. INSTALL THE TOP GABION BASKET FLUSH WITH TOP

   NEXT ROW ABOVE.

   TO SUPPLY SOLID SUPPORT FOR THE GABIONS IN THE

2. BACKFILL BEHIND GABIONS WITH SUITABLE MATERIAL

   

 HEIGHT (H).2
1  

1. BURY GABION INTO CANAL BOTTOM BY AT LEAST

    ITEM - O4500.

    STAINLESS STEEL GABIONS,

    BANKS FROM GABIONS, INCIDENTAL TO

    PROVIDE TRANSITION TO EXISTING

15. PROVIDE DUMPED ROCK AS NEEDED TO

    CONTRACTOR'S EXPENSE.

    CONTRACTOR WILL BE REPAIRED AT THE 

    DAMAGE TO THESE DOCKS MADE BY THE

    TEMPORARY SUPPORTS AS NECESSARY. ANY

    THE INTEGRITY OF THESE DOCKS USING

    REMAIN. THE CONTRACTOR MUST MAINTAIN

    SOUTH EAST AND WEST QUADRANTS ARE TO 

14. THE EXISTING DOCK ENCROACHMENTS IN THE

    LAZY BEND HOMEOWNERS ASSOCIATION.

13. ALL WORK MUST BE COORDINATED WITH THE

    EXISTING ROW.

    OR EXISTING BULKHEADS OUTSIDE OF THE

    MAY REMAIN. DO NOT DISTURB THE CANAL BANKS

    IMPEDIMENTS OUTSIDE OF THOSE DIMENSIONS

    DIMENSIONS SHOWN. WOOD PILES AND OTHER

    IMPEDIMENTS ARE REMOVED WITHIN THE

    ENSURING ALL WOOD PILES AND MISCELLANOUS

    UP WITH THE EDGE OF THE CONCRETE RIRRAP,

    THE NORTHEAST QUADRANT, LINE THE GABIONS

    IN THE SOUTH EAST AND WEST QUADRANTS. FOR

    (AS NOTED ON THE PLAN VIEW) OR THE DOCKS

    BULKHEAD PILE IN THE NORTHWEST QUADRANT

12. INSTALL GABIONS TO ABUT AGAINST EITHER THE

10.5'

9'

GABIONS

LIMITS OF

5
1.
5
9
'

5
0
.2

7
'
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GABION WALL DETAILS

NOT TO SCALE:

LID

BASE

END END

SIDE

SIDE

WIRE MESH BASKETS

STANDARD

3'-0" 6'-0" 1'-0"

3'-0" 12'-0" 1'-0"

3'-0" 9'-0" 1'-6"

3'-0" 6'-0" 3'-0"

3'-0" 9'-0" 3'-0"

3'-0" 12'-0" 3'-0"

G
L

G
H

G

W
GL

G
H

DIAPHRGAM

G
W

G
W

G
L

G
H

AND TIE WIRE LACING PATTERNS

WOVEN WIRE MESH PLACEMENT

SPECIAL ORDER BASIS.
ADDITIONAL SIZES MAY BE AVAILABLE ON A 

SHEET 2 OF 2

NOTES:

TYPICAL GABION BASKET DETAIL

RIPRAP

CONC

PROPOSED ABUTMENT

PIER

EXIST

GABION BASKET DETAIL NOTES:

H  = 1.09'
10

   FOR ACTUAL TIE WIRE LACING DETAILS.

   ONLY. FOLLOW MANUFACTURER'S RECOMMENDATIONS

3. TIE WIRE LACING AS SHOWN IS FOR CLARITY PURPOSES

  DEPTH.

2. BASE OF GABION TO BE CONSTRUCTED BELOW SCOUR

  EXPOSED FACE.

  MUST BE FILLED PRIOR TO FILLING BASKETS WITH NO

1. ON ANY GIVEN LEVEL, BASKETS WITH EXPOSED FACES

(SEE NOTE 3 UNDER NOTES)

LOCATION DETAIL

CROSS TIE

CROSS TIE DETAIL (LACING)

LOCATION DETAIL

CROSS TIE

LOCATION DETAIL

CROSS TIE

*12"

NOTE 1)

(SEE GABION BASKET

EXIST WOOD PIER

NOTE 1)

(SEE GABION BASKET

EXIST WOOD SLATS

NOTE 1)

(SEE GABION BASKET

EXIST TIE ROD

GROUND LINE

EXIST CANAL

3:1 RR-8

(TYP)

1.5'

GABION INSTALLATION

TO A DEPTH TO ALLOW

REMOVE EXISTING PIER

(TYP)

COMPACTED BACKFILL

SUITABLE MATERIAL

3'-0"

3
'-

0
"*

*

* TYPICAL UNLESS OTHERWISE NOTED

1
.5

"

3'-0"3'-0"

(TYP)

GABION

SIDE)

(TYP EACH

FABRIC

FILTER

   ITEM NO. 4500, INCIDENTAL TO SAID ITEM.

6. PROVIDE TYPE 2 FILTER FABRIC AS SPECIFIED IN

   INSTALLED.

   3 PROJECTS WHERE GABIONS WERE SUCCESSFULLY

   THIS WORK. CONTRACTOR TO PROVIDE AT LEAST

   BY PERSOMMEL EXPERIENCES IN PERFORMING

5. INSTALLATION OF GABIONS MUST BE PERFORMED

   MATERIAL NEXT TO GABION BELOW.

   ABOVE IS SUPPORTED BY COMPACTED SUITABLE

4. WHEN INSTALLING ROW ABOVE, ENSURE GABION

 GABION (1.5').2
13. OVERLAP GABION ON ROW ABOVE BY 

   GABIONS & GABION MATTRESSES.

2. CONSTRUCT GABIONS IN ACCORDANCE TO ITEM 045000

   DEBRIS.

   SLATS, TIE ROADS AND ANY OTHER MISCELLEANOUS

   GABIONS INCLUDING WOOD PIERS, BULKHEADS, WOOD-

1. REMOVE ALL IMPEDIMENTS PRIOR TO CONSTRUCTION OF

TOP OF CONCRETE RIPRAP

WITH THE LAST TOP GABION ROW AND

CUT-OFF EXCESS FILTER FABRIC FLUSH

(LEFT SIDE SHOWN ONLY FOR CLARITY)
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Gas Line
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DRAINAGE AREA

FLOW DIRECTION

AREA BOUNDARY

JARBO

OVERALL DRAINAGE AREA MAP

SCALE: 1"=2000'
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BIRCH ROAD BRIDGE

BAYOU

JUNE 2019.

DANNENBAUM ENGINEERING CORPORATION DATED

BIRCH ROAD BRIDGE HYDRAULIC STUDY REPORT BY 

DRAINAGE AREA CONFORM TO AREA DELINEATED IN
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DA Tc Q(CFS)

(AC) (HR) (YRS) (YRS)

10 100

JARBO BAYOU 3,068.16 1.60 2,321.00 3,985.00

CLEAR LAKE SHORES CANAL -- -- 773.67 1,328.33
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STORM EVENT FREQUENCY AS WELL.

CLEAR LAKE SHORES CANAL. SIMILAR APPROACH WAS USED FOR THE 10-YEAR 

THE THREE CHANNELS, RESULTING IN A THIRD OF THE FLOW (1328 CFS) ALONG 

REASONABLY CONSERVATIVE TO ASSUME THAT THE FLOW SPLITS EQUALLY BETWEEN 

FOR THE PURPOSES OF THIS STUDY, IT WAS DETERMINED THAT IT WOULD BE 

BETWEEN THE JARBO BAYOU, CLEAR LAKE SHORES CANAL, AND ANOTHER CANAL. 

EFFECTIVE MODEL IS 3895 CFS. AT THE DOWNSTREAM END, THE FLOW IS SPLIT 

JB100A. THE 100-YEAR FLOW FROM THE JARBO BAYOU SUB-BASIN AS PER THE 

HAS A SUB-BASIN REPRESENTING JARBO BAYOU DRAINAGE AREA IDENTIFIED AS 

FOR CLEAR CREEK FOR HARRIS COUNTY. THE FEMA EFFECTIVE HEC-HMS MODEL 

AREA HAVE BEEN OBTAINED FROM THE FEMA APPROVED EFFECTIVE HEC-HMS MODEL 

APPROXIMATELY 3068 ACRES OF DRAINAGE AREA. THE FLOWS FROM THE DRAINAGE

SHORES CANAL, WHICH IS BEING ANALYZED IN THIS STUDY. JARBO BAYOU DRAINS

BAYOU SPLITS INTO TWO OTHER CHANNELS. ONE OF THEM IS THE CLEAR LAKE

NOTE: NEAR THE DOWNSTREAM END, BEFORE OUTFALLING INTO CLEAR LAKE, JARBO
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STA 10+40.84 TO STA 15+00.00
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BRB_S2

ID

0.00 DRAINAGE AREA ACREAGE

DRAINAGE AREA

FLOW DIRECTION

AREA BOUNDARY

BRB_S4

BRB_N4

BRB_N2

BRB_N6

BRB_S6

0.071

0.041

0.063

0.046

0.083

0.056

BIRCH ROAD 

STA 15+00.00,0.00'LT

END PROJECT,[ BIRCH ROAD 

STA 10+40.84,0.00'LT

BEGIN PROJECT,[ BIRCH ROAD 

[ BIRCH ROAD  

| HARBOR LN.,STA 10+71.44,0.00'LT

[ BIRCH ROAD,STA 11+38.48,0.00'LT=

| LAZY LN.,STA 10+33.56,0.00'LT

[ BIRCH ROAD ,STA 14+38.13,0.00'RT

EXIST ROWEXIST ROW
EXIST ROW

EXIST ROW
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STA 11+08.00,0.00'RT

| HARBOR LN

END CONSTRUCTION

STA 10+39.73,0.00'LT

| HARBOR LN

BEGIN CONSTRUCTION

STA 10+00.00,0.00'LT

| LAZY LN

BEGIN CONSTRUCTION

STA 10+65.61,0.00'LT

| LAZY LN

END CONSTRUCTION

CANAL TOE

EXIST
CANAL TOE

EXIST

0.022

HB2
HB4

0.022

BRB_S8

0.043

STA 12+56.07,0.00'LT

BEGIN PROP BRIDGE,[ BIRCH ROAD 

STA 13+36.07,0.00'LT

END PROP BRIDGE,[ BIRCH ROAD 
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BIRCH ROAD BRIDGE

RUNOFF COMPUTATIONS

DRAINAGE AREA COMPOSITE AREA, (AC)

C

WEIGHTED
C*A

(ACTUAL)

Tc

(MIN)

Tc

(YR)

FREQ

(IN/HR)

I

INTENSITY

(CFS)

Q

DISCHARGE

ID

INLET
SYSTEM ID

(AC)

ACRES

TOTAL

(C=0.90)

PAVEMENT

(C=0.35)

GRASS

BRB-N2 BIRCH ROAD BRIDGE 0.071 0.033 0.038 0.606 0.043 2.890 10.000 5 6.516 0.280

BRB-N4 BIRCH ROAD BRIDGE 0.041 0.041 0.900 0.037 0.580 10.000 5 6.516 0.240

BRB-N6 BIRCH ROAD BRIDGE 0.063 0.063 0.900 0.057 0.730 10.000 5 6.516 0.369

BRB-S2 BIRCH ROAD BRIDGE 0.046 0.038 0.008 0.804 0.037 0.510 10.000 5 6.516 0.241

BRB-S4 BIRCH ROAD BRIDGE 0.083 0.035 0.048 0.582 0.048 3.090 10.000 5 6.516 0.315

BRB-S6 BIRCH ROAD BRIDGE 0.056 0.044 0.012 0.782 0.044 0.730 10.000 5 6.516 0.285

HB2 BIRCH ROAD BRIDGE 0.022 0.008 0.014 0.550 0.012 0.180 10.000 5 6.516 0.079

HB4 BIRCH ROAD BRIDGE 0.022 0.008 0.014 0.550 0.012 0.180 10.000 5 6.516 0.079

BRB-S8 BIRCH ROAD BRIDGE 0.043 0.038 0.005 0.836 0.036 0.440 10.000 5 6.516 0.234



SHEET  1  OF 1

BIRCH ROAD 

HYDRAULIC COMPUTATIONS

On Grade Inlets Configuration Data

Inlet Inlet Inlet Grate Slope Gutter Grate Ponded Widt Critic

ID Type Length Inlet Long Trans n Depr. Width Type Allowed Elev.

(ft) Length (%) (%) (ft) (ft) (ft) (ft)

BRB-S2 Curb 5 n/a 0.832 2 0.015 0.25 n/a n/a 12.00 8.76

BRB-S6 Curb 5 n/a 2.065 2 0.015 0.25 n/a n/a 12.00 8.31

BRB-N6 Curb 5 n/a 2.065 2 0.015 0.25 n/a n/a 12.00 8.31

JOB DESCRIPTION: BIRCH ROAD

ANALYSIS FREQUENCY:  100 YEARS

MEASUREMENT UNITS: ENGLISH BACK

OUTPUT FOR DESIGN FREQUENCY OF: 5 YEARS

SAG INLETS COMPUTATION DATA

Inlet Inlet Curb Grate Total Inlet Total Ponded Total Ponded Width

ID Type Length Perim Area Q Capacity Head Width Ponded Left Right
Allowed Width

(ft) (ft) (sf) (cfs) (cfs) (ft) (ft) (ft) (ft) (ft)

BRB-N2 Grate n/a 9.92 4.14 0.280 6.689 0.06 12 0.21 0.98 1.66

BRB-N4 Curb 5 n/a n/a 0.240 6.260 0.06 12 2.84 2.34 3.09

BRB-S4 Grate n/a 9.92 4.14 0.315 6.689 0.06 12 2.86 3.86 6.47

HB2 Grate n/a 9.92 4.14 0.022 6.689 0.05 12 2.84 2.34 3.08

HB4 Grate n/a 9.92 4.14 0.022 6.689 0.05 12 2.84 2.34 3.08

BRB-S8 Curb 5 n/a n/a 0.234 6.260 0.06 12 2.81 3.16 3.36

Runoff Computation for Design Frequency

  Total

ID   Area Pavment Grass  Cumm.  Tc(Used) Tc Intensity Freq  Supply Q    Total Q

 (acres) C=0.90 C=0.35 C Value (min) (min) (in/hr) (yr) (cfs) (cfs)

BRB-N2
0.071 0.033 0.038 0.606 2.890 10.000 6.516 5 0.000 0.280

BRB-N4
0.041 0.041 0.900 0.580 10.000 6.516 5 0.000 0.240

BRB-N6
0.063 0.063 0.900 0.730 10.000 6.516 5 0.000 0.369

BRB-S2
0.046 0.038 0.008 0.804 0.510 10.000 6.516 5 0.000 0.241

BRB-S4
0.083 0.035 0.048 0.582 3.090 10.000 6.516 5 0.000 0.315

BRB-S6
0.056 0.044 0.012 0.782 0.730 10.000 6.516 5 0.000 0.285

HB2
0.022 0.008 0.014 0.550 0.180 10.000 6.516 5 0.000 0.079

HB4
0.022 0.008 0.014 0.550 0.180 10.000 6.516 5 0.000 0.079

BRB-S8
0.043 0.038 0.005 0.836 0.440 10.000 6.516 5 0.000 0.234

On Grade Inlets Computation Data.

        I

Inlet

 

Inlet
Q Runoff

Capacity

Intercept Q Bypass Q Total
Inlet

To

Length

Required

Length

Actual

Allow Actual

(cfs) (cfs) (cfs) (cfs) (cfs) (ft) (ft)

BRB-S2 Curb 0.214 0.241 0.250 0.000 0.214 3.260 5

BRB-S6 Curb 0.285 0.285 0.250 0.000 0.285 4.240 5

BRB-N6 Curb 0.369 0.369 0.250 0.000 0.369 5.000 5

CONVEYANCE HYDRAULIC COMPUTATION DATA Tailwater:  Out N1=4.97', Out N2=5.82'

Hydraulic Gradeline Depth Velocity

ID

Link

 

Elevation

Upstream

 

Elevation

Downstream

Slope  

Friction

 

Uniform

 

Actual Uniform Actual  

 

Discharge

 

Capacity

 

Loss

Junction

(ft) (ft) (%) (ft) (ft) (ft/s) (ft/s) (cfs) (cfs) (ft)

P2 3.78 3.33 0.00 0.51 0.38 1.94 2.92 1.23 9.43 0.00

P5 3.78 3.78 0.00 0.19 0.63 1.06 0.19 0.16 9.43 0.00

P6 3.79 3.78 0.00 0.26 0.51 1.34 0.50 0.31 9.43 0.00

P10 3.81 3.78 0.00 0.33 0.63 1.54 0.62 0.52 9.43 0.00

P4 3.78 3.78 0.00 0.14 0.58 0.85 0.11 0.08 9.43 0.00

P12 3.83 3.81 0.00 0.23 0.35 1.22 0.66 0.24 9.43 0.00

P18 4.59 4.21 0.00 0.51 0.39 1.98 2.94 1.26 9.43 0.00

P16 4.59 4.59 0.00 0.37 0.64 1.66 0.76 0.65 9.43 0.00

P20 4.59 4.59 0.00 0.23 0.64 1.20 0.27 0.24 9.43 0.00

P14 4.60 4.59 0.00 0.25 0.62 1.26 0.34 0.29 9.43 0.00

P22 4.60 4.59 0.00 0.23 0.48 1.20 0.40 0.24 9.43 0.00

SAG INLETS CONFIGURATION DATA

Inlet Inlet Curb
r

Perimete
Grate Left-Slope Right-Slope Gutter Depth Critic

ID Type Length Area Long Trans Long Trans n DeprW Allowed Elev

(ft) (ft) (sf) (%) (%) (%) (%) (ft) (ft) (ft)

BRB-N2 Grate n/a 9.92 4.14 0.10 2.90 0.10 25.00 0.03 n/a 1.00 7.79

BRB-N4 Curb 5 n/a n/a 0.83 2.00 3.04 2.00 0.015 0.25 0.50 7.97

BRB-S4 Grate n/a 9.92 4.14 0.56 11.41 0.56 17.20 0.03 n/a 1.00 8.20

HB2 Grate n/a 9.92 4.14 0.10 33.33 0.10 8.69 0.03 n/a 1.00 7.75

HB4 Grate n/a 9.92 4.14 0.10 14.28 0.10 33.33 0.03 n/a 1.00 7.68

BRB-S8 Curb 5 n/a n/a 2.59 2.00 0.12 2.00 0.015 0.25 0.50 7.52

CONVEYANCE CONFIGURATION DATA

Node ID Flowline Elevation

Link ID Upstream Downstream
  

Upstream

 

Downstream
Shape

Barrels

#
Span  

 

Rise
Length  Slope  n  Value

(ft) (ft) (ft) (ft) (ft) (%)

P2 BRB-N4 OUT_N1 2.34 2.18 Circular 1 n/a 2.00 80.90 0.20 0.015

P6 BRB-S4 BRB-N4 2.41 2.34 Circular 1 n/a 2.00 37.26 0.20 0.015

P5 HB4 BRB-N4 2.39 2.34 Circular 1 n/a 2.00 26.60 0.20 0.015

P10 BRB-N2 BRB-N4 2.47 2.34 Circular 1 n/a 2.00 67.00 0.20 0.015

P4 HB2 HB4 3.26 3.20 Circular 1 n/a 2.00 31.14 0.20 0.015

P12 BRB-S2 BRB-N2 2.54 2.47 Circular 1 n/a 2.00 35.95 0.20 0.015

P18 MH4 OUT_N2 0.60 0.46 Circular 1 n/a 2.00 67.70 0.20 0.015

P16 BRB-N6 MH4 0.62 0.60 Circular 1 n/a 2.00 10.44 0.20 0.015

P14 BRB-S6 BRB-N6 3.54 3.49 Circular 1 n/a 2.00 26.40 0.20 0.015

P22 BRB-S8 BRB-S6 3.69 3.54 Circular 1 n/a 2.00 76.39 0.20
0.015
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NO.
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DRAINAGE PLAN & PROFILE
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PROP RCP < 24"
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STA 13+36.07
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BIRCH ROAD BRIDGE
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BEGIN DITCH STA 11+00.00,]=7.79'

END DITCH
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PROP INLET TY C1,TC=8.81'

STA 13+98.70,12.00'LT
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PROP INLET TY AD,TG=8.20'
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R
O

W

PROP 24"RCP

T
O

E

E
X
I

S
T
 

C
A

N
A

L

T
O

E

E
X
I

S
T
 

C
A

N
A

L

6
0
'

R
O

W 1
2
'

1
2
'

1
2
'

1
2
'

2
%

2
%

6
0
'

R
O

W

PROP MANHOLE TY A,TR=8.38'

STA 13+98.70,23.58'LT

MH4,[ BIRCH ROAD 

TC=8.81'

STA 13+98.70,12.00'RT,PROP INLET TY C1

BRB-S6,[ BIRCH ROAD 

STA 12+56.07

BEGIN PROP BRIDGE,[ BIRCH ROAD 

12.00'LT,PROP INLET TY C1,TC=8.47'

BRB-N4, [ BIRCH ROAD ,STA 11+66.25,

22.50'LT,PROP INLET TY AD,TG=7.79'

BRB-N2,[ BIRCH ROAD ,STA 10+99.83

PROP 24"RCP(LATERAL 1)SEE NOTE 1
PROP 24"RCP(LAT 3),SEE NOTE 1

(LATERAL 4)SEE NOTE 1

PROP 24"RCP

SEE NOTE 1

(LATERAL 2)

PROP 24"RCP
PROP 24"RCP

]=2.47'(N)BRB-N2

PROP 24"RCP
BRB-N4

]=2.34'(N)

PROP 24"RCP

]=0.62'(N)MH4

PROP 24"RCP

SCALE: 1"=4'  V
H

]=3.69'

5 YEAR HGL

TO DRAIN

GRADE

15.39'RT,PROP INLET TY AD,TG=7.68'

HB4,| HARBOR LN ,STA 11+04.60

15.75'LT,PROP INLET TY AD,TG=7.75'

HB2,| HARBOR LN ,STA 11+05.40

22.50'LT

STA 10+52.00

BEGIN DITCH

PROP INLET TY C1,TC=8.02'

BRB-S8,[ BIRCH ROAD ,STA 14+75.09,11.30'RT

IN PLACE

EXIST INLET TO REMAIN 

(TO REMAIN IN PLACE)

EXIST. 10"SAN SEWER

(TO REMAIN IN PLACE)

EXIST. 10"SAN SEWER

(TO REMAIN IN PLACE)

EXIST. 10"SAN SEWER

   PROPOSED STORM SEWER.

   EXISTING UTILITIES PRIOR TO PLACING 

   CONTRACTOR SHALL VERIFY LOCATION OF 

7. UTILITY LOCATIONS SHOWN ARE APPROXIMATE.

   ENGINEERING CORPORATION DATED JUNE 2019.

   HYDRAULIC STUDY REPORT BY DANNENBAUM

   SOFTWARE. REFER TO BIRCH ROAD BRIDGE 

   USING HEC-RAS HYDRAULIC MODELING

6. WATER SURFACE ELEVATIONS COMPUTED

   OTHERWISE NOTED.

5. ALL DITCHES ARE V-SHAPE UNLESS

   TO CENTER OF GRATE.

4. ALL DIMENSIONS FOR GRATE INLETS ARE

   OF CURB.

3. CURB INLET OFFSETS ARE TO FACE

   SHEET.

   WHICH DIFFERS FROM PAY LENGTH IN QUANTITY 

   TO CENTERLINE OF DRAINAGE STRUCTURES

2. STORM SEWER LENGTH SHOWN IS CENTERLINE

1. SEE LATERAL SHEETS FOR DETAILS.

NOTES:

PROP SET

PROP 1-SET,(TY II)(24IN)(RCP)(3:1)(P) 

STA 12+46.51,24.28'LT

OUT_N1,,[ BIRCH ROAD 

STA 10+00.00,0.00'LT

BEGIN CONSTRUCTION,| LAZY LN,

(LATERAL 5)SEE NOTE 1

PROP 24"RCP

PROP 1-SET,(TY II)(24 IN)(RCP)(3:1)(P)

STA 12+46.51,24.28'LT

OUT_N1, [ BIRCH ROAD 

]=7.32'

STA 11+66.00,24.00'RT

BEGIN DITCH

PROP WSE 100 YR=1.88'

EXIST WSE 100 YR=1.91'

TOB

TOB

(LATERAL 4)SEE NOTE 1

PROP 24"RCP

PROP DITCH FL

PROP DITCH FL (LATERAL 5)SEE NOTE 1

PROP 24"RCP

PROP LOW CHORD EL= 6.97'

SHEETS)

PLAN AND ELEVATION

(SEE WALL DETAILS

PROP GABIONS

SHEETS)

PLAN AND ELEVATION

(SEE WALL DETAILS

PROP GABIONS

]=0.60'

STA 13+31.00,25.00'LT

OUT_N2,[ BIRCH ROAD 

STA 13+31.00,25.00'LT

OUT_N2,[ BIRCH ROAD 

]=0.46'

C
L

E
A

R
A

N
C

E
5
.
0
9
'

EXIST CLEARANCE =5.66')

(PROP CLEARANCE =5.88'

PROP WSE 10 YR=1.09'

C
L

E
A

R
A

N
C

E
5
.
8
8
'

E=8.15'

+1%

+
0
.
9
4

%

PROP 24"RCP

BRB-N6

]=3.49'(N)

PROP 24"RCP

(TO BE REMOVED)

WATERLINE 

EXIST 6" 

(TO BE REMOVED)

WATERLINE 

EXIST 6" 

TC=8.81'

PROP INLET TY C1

STA 13+98.70,12.00'RT

BRB-S6,[ BIRCH ROAD 

PROP MANHOLE TY A,TR=8.38'

STA 13+98.70,23.58'LT

MH4,[ BIRCH ROAD 

BRB-N4

]=2.34'(SE)

PROP 24"RCP

MAIN

EXIST 4"FORCEMAIN

EXIST 8"FORCE

STA 11+08.00

END CONSTRUCTION,| HARBOR LN,

| HARBOR LN,STA 10+71.44

[ BIRCH ROAD,STA 11+38.48 =

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD

MATCH EXIST PAVEMENT

BEGIN PROJECT,[ BIRCH ROAD,STA 10+40.84

MATCH EXIST PAVEMENT

END PROJECT [ BIRCH ROAD STA 15+00.00

STA 10+65.61

END CONSTRUCTION,| LAZY LN,

STA 15+00.00

END PROJECT,[ BIRCH ROAD 

STA 10+39.73

BEGIN CONSTRUCTION,| HARBOR LN,

| LAZY LN.,STA 10+33.56

[ BIRCH ROAD ,STA 14+38.13 =

80.90'@ 0.20%

PROP 1~24"RCP 

76.39'@ 0.20%

PROP 1~24"RCP 

TG=7.79'

PROP INLET TY AD

STA 10+99.83,22.50'LT

BRB-N2,[ BIRCH ROAD 

PROP INLET TY C1,TC=8.47'

STA 11+66.25,12.00'LT

BRB-N4, [ BIRCH ROAD 

PROP INLET TY C1,TC=8.02'

BRB-S8,[ BIRCH ROAD ,STA 14+75.09,11.30'RT

67.70'@ 0.20%

PROP 1~24"RCP 



0

5

10

LATERAL 1 LATERAL 2 LATERAL 3 LATERAL 4

LATERALS

5 YR HGL

5 YR HGL

5 YR HGL

2.0
%2.0%

2.0%2.0
%

2.0%2.0
%

0

5

10

SHEET  1  OF 1

0

5

0

5

10

R
O

W

R
O

W R
O

W

R
O

W

NOTES:

   FROM PAY LENGTH IN QUANTITY SHEET.

   OF DRAINAGE STRUCTURE WHICH DIFFERS

   IS CENTERLINE TO CENTERLINE

1. STORM SEWER LENGTH SHOWN

   TO FACE OF CURB.

2. CURB INLET OFFSETS ARE

   INLETS ARE TO CENTER OF GRATE.

3. ALL DIMENSIONS FOR GRATE

 

25

 

12.5

 

0

 

25

 

0

 

2.5

 

5

(H)

(V)

 

2.5

 

50

VERT: 1"= 5'

HORZ: 1"= 50'

]=3.26'

]=3.20'

]=2.54'

]=2.39'

]=2.41'

2.0
% 2.0%

5 YR HGL

FROM BRB-S2 TO BRB-N2

[ BIRCH ROAD 10+96.00-10+99.83

FROM HB4 TO BRB-N4

[ BIRCH ROAD 11+04.60-11+66.00

FROM BRB-S4 TO BRB-N4

[ BIRCH ROAD 11+66.00-11+66.00

FROM HB2 TO HB4

 | HARBOR LANE 11+05.40-11+04.60

TG = 7.68'

PROP INLET TY AD

STA 11+04.60 15.39'RT

HB4, | HARBOR LN

TC = 9.26'

PROP INLET TY C1

STA 10+96.00, 12.00'RT

BRB-S2, [ BIRCH RD

TG = 7.79'

PROP INLET TY AD

STA 10+99.83, 22.50'LT

BRB-N2, [ BIRCH RD

TG = 7.68'

PROP INLET TY AD

STA 11+04.60,15.39'RT

HB4, | HARBOR LN

TC = 8.47'

PROP INLET TY C1

STA 11+66.00, 12.00'LT

BRB-N4, [ BIRCH RD

TG = 8.20'

PROP INLET TY AD

STA 11+66.00, 24.00'RT

BRB-S4, [ BIRCH RD

TC = 8.47'

PROP INLET TY C1

STA 11+66.25, 12.00'LT

BRB-N4, [ BIRCH RD

0

5

10

5

0

-5

-10

-5

-10

OUTFALL N1 OUTFALL N2

OUTFALL OUT_N1

[ BIRCH RD 12+56.64

OUTFALL OUT_N2

[ BIRCH RD 13+31.00

]=2.18'
]=0.46'

GABION ELEV = 0.46'

GABION ELEV = 1.90'

NG

| HARBOR LN

[ BIRCH RD

[ BIRCH RD

[ BIRCH RD

NG

NG NG NG

NG

15

(3:1)(P)

PROP 1-SET,(TY II)(24 IN)(RCP) 

PROP DITCH

PROP SIDEWALK

R
O

W

R
O

W

]=2.47'

PROP 24"RCP

]=2.34'

PROP 24"RCP

]=2.34'

PROP 24"RCP
]=2.39'

PROP 24"RCP

]=2.47'

]=2.34'
]=2.34'

EXIST 4" FORCE MAIN

EXIST 8" FORCE MAIN

LINE

FRONTIER COMM 

EXIST 2-4" 

GASLINE

PROP 2" IP 

REMOVED)

(TO BE 

GASLINE

2" IP 

EXIST 

COMM LINE

FRONTIER 

EXIST 2-4" 

GASLINE

PROP 2" IP 

 MAIN

 FORCE

EXIST 8"

LINE

FRONTIER COMM 

EXIST 2-4" 

REMOVED)

(TO BE 

GASLINE

2" IP 

EXIST 

GASLINE

PROP 2" IP 

 FORCE MAIN

EXIST 4"

LINE

FRONTIER COMM 

EXIST 2-4" 

 REMOVED)

(TO BE

 GASLINE

 IP

EXIST 2"

GASLINE

PROP 2" IP 

CANAL

CLEAR LAKE SHORE

100 YR=1.88'

PROP WSE 

100 YR=1.91'

EXIST WSE 

10 YR=1.09'

PROP WSE 

2.0
%2.0%

LATERAL 5 RCP @ 0.20%

PROP 1-24" X 10.44' 

]=3.54'

5 YR HGL

FROM BRB-N6 TO MH4

FROM BRB-S6 TO BRB-N6

[ BIRCH ROAD 13+98.70-13+98.73

TC = 8.81'

PROP INLET TY C1

STA 13+98.70, 12.00'RT

BRB-S6, [ BIRCH RD

TC = 8.81'

PROP INLET TY C1

STA 13+98.70, 12.00'LT

BRB-N6, [ BIRCH RD

[ BIRCH RD

NG

R
O

W

R
O

W

]=0.62'

LINE

FRONTIER COMM 

EXIST 2-4" 

(TO BE REMOVED)

GASLINE

EXIST 2" IP 

 FORCE MAIN

EXIST 4"

 FORCE MAIN

EXIST 4"

 FORCE MAIN

EXIST 8"

TR = 8.38'

PROP MANHOLE TY A

STA 13+98.70, 23.58'LT

MH4, [ BIRCH RD

TG = 7.75'

PROP INLET TY AD

STA 11+05.40 15.75'LT

HB2,| HARBOR LN

]=0.60'(W)MH4

PROP 24"RCP]=3.49'(N)BRB-N6

(TO BE REMOVED)

EXIST 6" WATERLINE

GASLINE

2" IP 

EXIST 

(TO BE REMOVED)

EXIST 6" WATERLINE (TO BE REMOVED)

EXIST 6" WATERLINE

(TO REMAIN IN PLACE)

EXIST 8" WATERLINE

(TO REMAIN IN PLACE)

EXIST 8" WATERLINE

(TO REMAIN IN PLACE)

EXIST 8" WATERLINE
(TO REMAIN IN PLACE)

EXIST 8" WATERLINE

(TO BE REMOVED)

EXIST 6" WATERLINE

(TO REMAIN IN PLACE)

EXIST 8" WATERLINE

(TO BE REMOVED)

EXIST 6" WATERLINE

 FORCE MAIN

EXIST 10"

 35.95' @ 0.20%

PROP 1-24"RCP

 37.26'@ 0.20%

PROP 1-24"RCP

31.14' @ 0.20%

PROP 1-24"RCP 

 26.6'@ 0.20%

PROP 1-24"RCP

 26.4'@ 0.20%

PROP 1-24"RCP

DETAILS)

MORE 

PROFILE FOR 

PLAN & 

DRAINAGE 

0.20% (SEE 

67.70' @ 

1-24"RCP 

PROP 

MORE DETAILS)

PROFILE FOR 

PLAN & 

(SEE DRAINAGE 

0.20%

80.90'RCP @ 

PROP 1-24"RCP 5 YR HGL
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  In areas of conflict between reinforcing

steel, blockouts, pipes, anchor bolts or other

reinforcing steel, the reinforcement shall be

bent or adjusted to clear as directed by the

Engineer.

10° 10°

PIPE CONNECTION DETAIL

should be used to stay within this limit.

pipe elbow or curved approach alignment

of normal to inlet wall.  If necessary,

Connecting pipes should enter within 10°

C

 
 

C

 

SECTION C-C

8"

4"4"

1
 
ƒ

"
2
 
ƒ

"

4
 
•

"

 out

Block

LIFTING CATCH

Block
 out

1
"

RING AND COVER DETAILS

C5 

C6 B3 

L

1  

F

L

0
"
 
o
r
 
1
"

1
0
"

7
"

Sides)

(Typ ~

2 ƒ"

1'-0 •" 9 •"

F2 

EC2 

D + 1'-0" (5'-0" Min)6" 6"

C

(Cast-in-Place)

Permiss Const Jt

 (Precast Top)

Permiss Const Jt

if used and to place 4 Bars L

Block out to accommodate extension1

 

SECTION A-A

6
"

Showing Precast TopShowing Cast-in-Place Top

3" 1'-0"1'-0"

2'-3"

#4 Bar x

3"

3
"

1
0
"

6'-0"

3'-0"3'-0"

5'-0" 6"6"

(1" dia)top

for precast

Dowel holes

L

H

STEEL
REINF

Bar SizeSpacing

B

B

B

C

E

F

H

K

L

#4

#4

#4

#4

#4

#4

#4

#3

#5

6"

6"

6"

12"

12"

12"

4"

9"

6"

1

2

3

1-2

1-5

6
"

1
'
-
6
"

K

B1 

B3 

B2 

L

L

top (Typ)

for precast

Lifting Catch

or F3 

F1 

W
i
d
t
h
 

=
 

D
 

+
 
2
'
-
0
"

6
"

6
"

PLAN

2  

2  

10"

Showing Precast TopShowing Cast-in-Place Top

1 

6'-0"

5'-0" 6"6"

A 
 

A

 

L B2    B3    2
 
•

"

2 ƒ"

7
"

6
"

1 

1 

2 

F3 

F3 

top is used

if precast

( †" x 1'-6")

4 Dowels

C2 

1 

C

C1 

ELEVATION

G #4 6"

D #4

C #6

C #4

5

6

9 •"

as req'd

knockouts

Provide

nose reinforcing

detail for beam and

See Cast-in-place

6  

6

  

For reinforcing steel and

dimensions not shown, see

Structure shall be of the

size required to accommodate

size of pipe shown

elsewhere in the plans.

  Quantities shown herein are for Contractor's

information only.  Unless otherwise shown in

the plans, payment will be made for each inlet

of the type specified and for each extension.

Each five foot curb opening of extension is

considered "one extension" regardless of

whether placed monolithically or precast.

Extension length shall be in multiples of

5 feet.

BARS C

Detail A

See

BARS H

BARS L

BARS E

BARS D

BARS K

BARS G

1'-6"

7
"

1
0
 
•

"

1'-6 •"

1
'
-
1
0
"

1'-0"

2"2"

6 •"

7
"

5'-6 •"

5'-5 •"

1'-7 •"

1'-5 •"

5'-7 •"

1
'
-
6
"

9
"

C1 

C2 

C3 

C4 

C5 C6 and

C
5
 

C
6
 

a
n
d

O
t
h
e
r
s

D + 1'-6 •"

1
'
-
6
"

R=1"

2'-0"

1'-0"

7
"

1'-6"7

  

H

Length of inlet = 5'-0"

9  

9  

C #43-4 9  

As shown

D
o

w
e
l

6
"

walls for 1" dia holes

smooth bars in inlet

provide 4 ~ †" dia x 1'-6"

If precast top is used,

B1 

Clear Opening

M
i
n

7
"

M
a
x

4
"

M
i
n

32" Max Dia

 Cover if used

L of Ring and

lifting device

lift ring or similar

Pickhole, pickbar,

Solid Cover

26" Max Dia

PLAN

precast top as specified elsewhere in plans.

in-place top with ring and cover or removable

  Engineer has the option of specifying cast-

alloy castings shall not be permitted.

65-45-12 for ductile iron castings.  Aluminum

for gray iron castings or ASTM A536, Grade

Materials shall conform to ASTM A48, Class 35B

Specification for Drainage Structure Castings".

requirements of AASHTO M306, "Standard

  Ring and cover shall conform to the

M
a
x
i

m
u

m
 

H
e
i
g
h
t
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1
0
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-
0
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9  

9  
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g
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M
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'
-
0
"
 

M
i
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EXTENSION ELEVATION

B

 

B

 

2
'
-
2
"

1
0
"

1
0
"

6
"

6"

5'-0"

Bars D 2
'
-
2
"

1
0
"

1
0
"

6
"

6" 6"1'-0"

2'-0"

D

G

C3 

C4 

2 ƒ"

See Detail A

Extension 1 Extension 2

Inlet

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

EXTENSION PLACEMENTSECTION B-B

Jt

Const

Const Jt

Permiss

with inlet

be placed

4 Bars L to

2'-0" Min.

S
t
a
g
e
 
I
I
 

~
 

V
a
r
i
e
s

S
t
a
g
e
 
I
 

H
e
i
g
h
t
 

~
 

D
 

+
 
1
'
-
6
"
 

M
a
x

6
"

L
 

=
 
1
'
-
6
"

conflict with Bars H.

necessary to avoid

Ring and Cover as

Adjust placement of

7

construction of inlets.

  Shop drawings will be required for precast

      in flowline of extension.

      be located as indicated above.  No slope is required

Note: If more than one extension is required,  they should

F4 

(Cast-in-Place)

Permiss Const Jt

F5 

1
6
"
 

T
y
p
.

8

F

L

5 

P
e
r

m
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b
l
e
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Texas Department of Transportation

HIGHWAYJOBSECTCONTROLCOUNTY

DIST SHEET

DW:CK: CK: STD:DN:FILE:

REVISIONS

Houston District

L

PROJECT NO.

TxDOT

Top of Curb

curb batter

Match proposed

slope

transverse

Normal

curb line

Back of

3  

4  

5

  

3  

4  

5  

1'-0 •"

Curb Details

Variable ~ see

DETAIL A

1

2

6
"

than 12:1

No steeper

on the plans

unless otherwise noted

Gutter depression = 3"

Pipe size per plans

inlets.

shall be permitted for precast or cast in place

  No alternate designs nor alternate details

4'-6" TxDOT TxDOT TxDOT

R=2"

PREFABRICATED INLET

4'-6"

12 •"

R=1"

 
S

T
D

D
2
.

D
G

N

 STDD2.DGN

GENERAL NOTES:

CURB INLET TYPE C1
(WITH OR WITHOUT EXTENSION)

Dia=22"+/-ƒ"

P
r
o
j

4'-0" when Ring/Cover are used.

R = Radius

D
 

+
 
1
'
-
0
"
 
(
5
'
-
0
"

M
i
n
)

2

D
 

+
 
6
"
 

1'- 7" Usual,

D = Diameter

B

F

L

F

E  

F

D

Const Jt Const Jt

C

K

1 

1 

EJIW No V-1814 or Neenah No R5900 FTX

HIL-C1

C TxDOT   Feb 2010 

DESIGNERS:

SPECIFIED ELSEWHERE ON THE PLANS.

INSTALL A 3 FT.(HORIZ.) x 6 IN.(VERT.)

OPENING ON THE BACK OF THE INLET WHEN 

MOVE STEPS AS NEEDED. NO REINFORCING

ON OPENING/ON 2 IN. ADJACENT TO OPENING.

CLARIFY FLOWLINE OF OPENING AND INCLUDE

OPENING IN HYDRAULIC CALCULATIONS.

fabricator's shop drawings.

2/2010 Note for alternate design

and opening on the back

of inlet.

10/2016 Removed ladder rung and 

wordings.
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G

H

G

H

C

2 …" 3" 3" 3" 3" 3" 3" 2 …"

2'-5 ƒ"

2
'
-
5
 
ƒ

"

1
"

PLAN

2'-5 ƒ"

1"

1 …"

9" 11 ƒ" 9"

2 •"

1"

1 …"

3"

4
"

1
"

6
"

1
"

I-BEAM

R = •"

1" 1"3" 3" 3"1" 1" 1"3" 3" 1" 3" 1"

2'-5 ƒ"

1 …"

2 …" 2 …"

2 •"

SECTION H-H

6
"

D

C

D

C

Frame(Type A)

2 Required

2 Required

6"

6
"

d

E

E

PART SECTION AT INVERT

8
"

d
/
2

3
"

F

F

8
"

V
a
r
i
e
s
*

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n

d

1
'
-
2
"

M
i
n

Bead

Mortar

d
/
2

8"

H
e
i
g
h
t

O
f
 
I
n
l
e
t
 
"

H
"

8"

Shown In Plan

Top Elevation As

Bar B

6
"

4"

(See Detail)

Bar B

2"(Typ)2"(Typ)

8"

#4 Bars

@12"C-C

INLET TYPE AAD

8
"

Over Highest Entering Pipe.

d

PART SECTION AT INVERT

Showing Shaping Of Invert, Pipe Entering From Adjacent Sides

SECTION E-E

SECTION F-F

Showing Shaping Of Invert, Pipe Entering From Opposite Sides

1
"
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DIST FED REG SHEET
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PROJECT NO.

TxDOT TxDOT TxDOT TxDOT

INLETS TYPE AD & AAD

6"

SECTION OF CAST IRON

8"

INLET TYPE AD

1" 1" 1" 1" 1" 1" 1"

ELEVATION G-G

C
o
n
s
t
r

S
t
a
g
e
 
I
I

S
T

D
D
5
.

D
G

N

 STDD5.DGN

B

B

A A

Mortar
Bead

O
D

8" 8"

8
"

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n

V
a
r
i
e
s
 
*

1
'
-
2
"

M
i
n

SECTION A-A

9
"

Bar A

Top Elevation As

Shown In Plans

8"

Over Highest Entering Pipe.

d/2

V
a
r
i
e
s

SECTION B-B

PLAN

S
t
a
g
e
 
I
I

C
o
n
s
t
r

OD + 1'-0"

2'-6"Min

OD + 1'-0"

* But Not Less Than Six Inches

PLAN

SECTION C-C SECTION D-D

2'-6"Min

* But Not Less Than Six Inches

Varies

5'-1 •"Min

I-Beam

Cast Iron

OD + 1'-0"

2'-6" Min

I-BeamCast Iron

#4 @ 12"

Var

1
0
 
•

"

1
0
"

*
*

d

O
D

1
3
'
-
5
"
 

M
a
x

d = Diameter

R = Radius

BAR A (#4)

BAR B (#4)

3'-5"Min

9'-2"Max6
'
-
8
"

M
a
x

6
'
-
8
"

M
a
x

3 ‚"

ƒ"

ƒ"

3 ‚"

ƒ"

1
 
•

"

•
"

ƒ
"

ƒ
"

6
"

ƒ"

3 ‚"

2'-6"

3'-2"Square

SECTION THRU FRAME

GENERAL NOTES:

Where Size Of Pipes Passing Thru Inlet Exceeds 

Plus 1'-0" (OD + 1'-0")

30", Increase Inside Width To Diameter Of Pipe 

Cast Iron Manhole Steps (See Manhole Details) 

Spaced At 16" Centers And Located On Wall 

Specified By The Engineer Shall Be Provided

And Installed Where "D" Exceeds 5'-0".

Type AD & AAD Inlets Shall Be Built To Stage I 

Substantially Completed.

And Finished After All Grading Operations Are 

The Furnishing And Installation Of Cast Iron

I-Beams Shall Be Considered Incidental To Inlet 

(Compl) (Ty AAD) Or Inlet (Stage II) (Ty AAD)

As The Case May Be.

8"

#4 Bars

@12"C-C
8
"

2"(Typ) 2"(Typ)

Construction Of Inlets.

Shop Drawings Will Be Required For Precast

2'-6"

To Accomodate

Up To 60"Dia Pipe

6'-5 •"Min

9'-7 •"Max

To Accomodate

Up To 72"Dia Pipe

Both Ways Typ

12" Max Spa

** For Pipe Diameters 66" And Greater

3
'
-
5
"

M
i
n

3
'
-
5
"

M
i
n

6'-0"Min

6'-8"Max

#4 Bars @ Eq Spa
2'-6"

To Accomodate

Up To 60"Dia Pipe

When "X" = 1'-0"

H
e
i
g
h
t
 

O
f
 
I
n
l
e
t
 
"

H
"

X X2'-6"X X

3'-10"Min ~ 7'-1 •"Max3'-10"Min ~ 7'-1 •"Max

X X X X

3'-10"Min ~ 7'-1 •"Max

OD
OD

*
*
1
0
"

#
4
 

B
a
r
s
 

@
 

E
q
 

S
p
a
 

B
o
t
h
 

W
a
y
s

T
y
p

W
h
e
n
 
"

X
"
 

=
 
1
'
-
0
"
 

~
 
1
2
"

M
a
x
 

S
p
a

and Backfill Diagrams.

See Standard or Detail Sheet For Excavation

Bar A

Adjacent Roadway

Normal To  

V
a
r
i
e
s

X = 8" Min to 3'-9" Max

Frame and Grates may be gray cast iron.

NOT FOR TRAFFIC LOADS

FRAME AND GRATE

Type AD Inlet contains a single frame with grate.

grate with an I-beam.

Type AAD Inlet contains a double frame and double

1
'
-
1
0
"

1'-10"

BAR L (#4)

3
"

6
"

Along Outside Face

Bars L @ 12"

Typical

Both Ways

Typical

Both Ways

and frames are re-installed as originally built.

unbolt without "Match Marking" so that grates

Bolted grates and frames are a matched set, do not

thread lock adhesive each time grates are removed.

lock type adhesive (Lockite or equal). Reapply

the bolts shall be coated with thread

Upon installation of the grates the threads of

  

Type AAD ~ Neenah No.3418-2 or EJIW No.V-4881-2

Type AD ~ Neenah No.3418 or EJIW No.V-4880-2

Hex Head Bolts per Grate

Provide 4 ~  Stainless Steel

HIL-AD/AAD

C TxDOT      2014

Grate(Type AD)
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*
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'
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"
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I

C
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i
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n

M
.

H
.
 

S
t
e
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s
 

A
t
 
1
6
"
 

C
.

C
.

1
2
'
-
0
"

1
0
"

V
a
r
i
a
b
l
e

B
e
g
i
n
 
1
2
"
 

W
a
l
l
 
1
2
'

B
e
l
o

w
 

T
o
p
 

O
f
 

M
a
n
h
o
l
e

3
'
-
0
"
 

M
a
x
.

4'-0" 12"12"

Concrete

V
a
r
i
a
b
l
e

3
'
-
0
"
 

M
a
x
.

B
e
g
i
n
 
1
2
"
 

W
a
l
l
 
1
2
'

B
e
l
o

w
 

T
o
p
 

O
f
 

M
a
n
h
o
l
e

4'-0"12" 12"

1
2
'
-
0
"

M
.

H
.
 

S
t
e
p
s
 

A
t
 
1
6
"
 

C
.

C
.

1
0
"

*
 
2
'
-
6
"

C
o
n
s
t
r
u
c
t
i
o
n

S
t
a
g
e
 
I
I

I
D
/
4

1
2
"

12"

I
.

D
.

8
"

 Concrete

9" 2'-6" 9"
Class "A" 

S
t
a
g
e
 
I
I

*
 
2
'
-
6
"

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n

M
.

H
.
 

S
t
e
p
s
 

A
t
 
1
6
"
 

C
.

C
.

3
'
-
0
"
 

M
a
x

   3'-6" Min.

1
2
"

1
0
"

1
'
-
4
"

X

X

9 •"

ƒ"

CAST IRON MANHOLE STEPS

   (In Stock Locally)

9 •"

SECTION X-X

14"

ƒ"

1
 
•

"

2
 
•

"

1
 
•

"

1
4
"

1
"

1
"

D D

Class "A" 

Concrete

9" 2'-6" 9"

M
.

H
.
 

S
t
e
p
s
 

A
t
 
1
6
"
 

C
.

C
.

*
 

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n

S
t
a
g
e
 
I
I

1
'
-
4
"

1
0
"

*
 
2
'
-
6
"

1
2
"

3'-6" Min.

T

3
'
-
0
"
 

M
a
x
.

2- #6 Bars

6'-0" Square

MANHOLE - TYPE BMANHOLE - TYPE A

#6 Bars

4
'
-
0
"

4
'
-
0
"

ƒ"

33 ƒ"

1"

32"

1 …"

32 ‚"

3
 

…
"

1
 
•

"

30"

42"

ƒ
"

8
 
•

"

RING AND COVER

Bond Breaker

8 •"Depth

of Ring

(
1
0
"

M
i
n
.
)

RING AND COVER CAST

MONOLITHICALLY WITH PAVEMENT

3" Timber
Planking

8 ‚"

Stage I Construction.

GENERAL NOTES:

All Manholes In Graded Areas Shall

Be Built To Stage I And Finished

After All Grading Operations Are

Substantially Completed.

* But Not Less Than 6 Inches Above 

Highest Pipe.

 Larger Diameter Pipe.

1
2
"

CRCP

1
'
-
8
"

                           

                          

Texas Department of Transportation

HIGHWAYJOBSECTCONTROLCOUNTY

DIST FED REG SHEET

DW:CK: CK: STD:DN:FILE:
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Houston District

PROJECT NO.

TxDOT TxDOT TxDOT TxDOT

MANHOLES

TYPE A & B

Signed & Sealed By A Registered

Professional Engineer.

Typ

As Shown As Shown

PLAN

OVER 12' HEIGHT 

Diameter + 2'-0"

5'-6" Min.

Diameter + 1'-4"

4'-10" Min.

12' HEIGHT & UNDER

PLAN

PLANPLAN

P
e
r

m
i
s
s
i
b
l
e
 

C
o
n
s
t
r
u
c
t
i
o
n
 
J
o
i
n
t

P
e
r

m
i
s
s
i
b
l
e
 

C
o
n
s
t
r
u
c
t
i
o
n
 
J
o
i
n
t

SECTION B-BSECTION A-A SECTION D-DSECTION C-C

A A

B B

C C

D D

6'-0" Square

C ManholeL

Permitted. Optional Designs Shall Be

 STDD10.DGN

MH-A/B

Top Elev As Shown

C
o
n
s
t
r

I.D. Of Pipe

I.D. Of Pipe

d = Diameter

R = Radius

12" 12"

1
2
'
-
0
"
 
(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

V
a
r
i
a
b
l
e

1
2
'
-
0
"
 
(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

V
a
r
i
a
b
l
e

END VIEWPLAN

"T" Thickness Of Shell Equals That Of  

T

Sewer Plan/Profile Shts

Top Elev As Shwn On Storm 

Sewer Plan/Profile Shts

Top Elev As Shwn On Storm 

Sewer Plan/Profile Shts

Top Elev As Shwn On Storm 

C
o
n
s
t
r

1
2
'
-
0
"
 

O
r
 

L
e
s
s
 
(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

1
2
'
-
0
"
 

O
r
 

L
e
s
s
 
(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

T
o
p
 
o
f
 
6
'
-
0
"
 

S
q
u
a
r
e

T
o
p
 
o
f
 
6
'
-
0
"
 

S
q
u
a
r
e

(
8
"
 

C
o
n
c
r
e
t
e
 

W
a
l
l
)

Plan/Profile Shts

On Storm Sewer 

(
1
'
-
9
"
 

M
i
n
)

MONOLITHIC SEWERS

Cl "C" Conc Cl "A" Conc

MONOLITHIC SEWERS

Cl "C" Conc Cl "A" Conc

PRECAST PIPE SEWERS PRECAST PIPE SEWERS

Class "A"

Concrete

Class "C"

Treated Base

Portland Cement 

V
a
r
i
a
b
l
e
 

P
v

m
n
t

TEMPORARY TIMBER COVER

PLAN

Nail To Each Plank

2" x 4" Battens

With 2-20d Nails.

Outside Dia at Top of M.H. for

ƒ"

Excavation And Backfill Diagrams.

See Standard or Detail Sheet For

MONOLITHIC SEWERS PRECAST PIPE SEWERS

FOR PIPES 54" AND SMALLER FOR PIPES 60" AND LARGER

•
 

D
i
a
 
o
f
 

L
a
r
g
e
s
t
 

P
i
p
e

Optional Monolithic Or Precast Designs 

FOR DIRECT TRAFFIC

Heavy Duty 30"ID Ring as Required. Vulcan

No.V-1419 w/ribbed cover, Neenah No.R1740-BTX

#4 Bars @ 

12" Maximum

(Typical)

#4 Bars @ 

12" Maximum

(Typical)

#4 Bars @ 

12" Maximum

(Typical)

p
w
:
\
\
u
s
-
h
o
u
-
p

w
0
1
.
d
a
n
n
e
n
b
a
u

m
.
l
o
c
a
l
:

D
a
n
n
e
n
b
a
u

m
\

D
o
c
u

m
e
n
t
s
\

T
r
a
n
s
p
o
r
t
a
t
i
o
n
\
5
1
6
6
-
0
1
\

D
e
s
i
g
n
\
0
4
 

D
R

A
I

N
A

G
E
\

E
.
 

S
T

A
N

D
A

R
D

S
\
s
t
d
d
1
0
.
d
g
n

2"

Clear
(Typical)

2"

Clear
(Typical)

#4 Bars @ 

12" Maximum

(Typical)

2"

Clear

(Typical)

STD-D10

C TxDOT   December 2006 

3/15 MINOR CORRECTIONS

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n

S
t
a
g
e
 
I
 

C
o
n
s
t
r
u
c
t
i
o
n
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PIPE

DIA.

IN.

T

FT.
C.Y.PER L.F.PER

FT.OF DEPTH

36

42

48

54

60

66

72

78

84

0.417

0.458

0.458

0.500

0.583

0.583

0.625

0.625

0.625

0.142

0.164

0.182

0.204

0.228

0.247

0.269

0.287

0.306

18

30

36

42

48

54

60

66

72

78

84

0.19

0.29

0.33

0.38

0.42

0.46

0.50

0.54

0.58

0.62

0.67

0.231

0.210

0.188

0.165

0.144

0.327

0.349

0.370

0.392

0.414

0.435

0.457

0.383

0.478

0.586

0.692

0.808

1.394

1.560

1.731

1.907

2.088

2.275

2.474

C.Y.PER L.F.

FT.OF DEPTH

C.Y.PER L.F.PER

CULVERT OR SEWER

IN.

DIA.

PIPE

FT.

T

T

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever

Regular Backfill In

IN A PAVED OR GRADED AREA

(Typical)

C
p
i
p
e

T

U
s
u
a
l

Box Sewer or Box Culvert

Bottom of SubgradeV
a
r
i
a
b
l
e

C

C

Manhole,Inlet
or Junction Box

Roadway Median

Varies

Subgrade Line

Project

Cement Stabilized Backfill

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

Variable

C

C

NOTE:

private driveways as indicated elsewhere

in the plans.

Rubber gaskets shall be required for all

joints on proposed cross drainage, pipe

culverts and  proposed storm sewer systems,

unless otherwise shown in the plans.

Backfill with cement stabilized material will

be required for all structures under detours

24

 6"

OF PIPE

EXCAVATION DETAIL 

U
s
u
a
l

H
12"

AT MANHOLE, INLET OR JUNCTION BOX

 IN A GRADED AREA

EXCAVATION DETAIL

IN A GRADED OR PAVED AREA

Cement stabilized backfill may be omitted in 

HIGHWAYJOBSECTCONTROLCOUNTY

DIST FED REG SHEET

DN:FILE:

REVISIONS

CK: DW: CK:

C

SHEET 1 OF 2

PROJECT NO.

TxDot TxDot TxDot TxDot

Regular Backfill In

I.D.+ 2T

Limits of Measurement

for Excavation

CL Monolithic Pipe

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever
Box Sewer or Box Culvert

for Excavation

Measurement

Limits of

Backfill

for Cement Stabilized

Limits of Measurement

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever Regular Backfill In

Regular Backfill In

INCLUDING DETOURS *

*

Texas Department of Transportation
Houston District

E&BD

 

DIAGRAMS

EXCAVATION AND BACKFILL

STDE1.DGN

12" 12"

12" 12"

1
2
"

1
2
"

2'-0"

 6"

 6"

 6"

D
 

=
 
2

T
 

+
 

H
 

+
 
1
'
-
6
"

Dia = Diameter

R = Radius

T = Thickness

H = Height

D = Depth

Item 400

EXCAVATION & BACKFILL DETAIL

Stabilized Backfill

for Excavation and Cement

Limits of Measurement

1'for I.D. 42"or Less

2'for I.D. Greater than 42"

BACKFILL DETAIL

Item 400

BACKFILL DETAIL

Item 400

Item 400

(Typical)

EXCAVATION QUANTITIES

EXCAVATION AND BACKFILL QUANTITIES

unless noted otherwise in the General Notes.

(I.D.)

Diameter

Inside

(I.D.)

MONOLITHIC PIPE

Accordance with

Accordance with

BOX CULVERTS

Accordance with

BOX CULVERTS

Accordance with

D
 

=
 
2

T
 

+
 
I
.

D
.
 

+
 
1
'
-
6
"

REINFORCED CONCRETE PIPE

REINFORCED CONCRETE PIPE

MONOLITHIC PIPE

EXCAVATION

EXCAVATION IN A

PAVED OR GRADED AREA

CEMENT STABILIZED

BACKFILL IN A

PAVED OR GRADED AREA

0.23

IN A GRADED OR PAVED AREA

INCLUDING DETOURS

REVISED 11/05

TxDOT   FEB 2010

REVISED 2/2010 Added note to 

Table 1,Sht 2 of 2.

REVISED 6/12

REVISED 9/14

60

BR

HOU
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Normal Gutter

  Depression

C Manhole Inlet or

Junction Box

Roadway

Proposed

with Manhole or

Inlet Extension

Junction Box

Box Culvert or

Limits of Cement

Stabilized Backfill

N.T.S.

N.T.S. N.T.S.

C Manhole or Inlet

Finished Grade

N.T.S.

N.T.S.

Proposed Roadway

Min. 30" Dia. Pipe 

Subgrade Line

6"

6"

6"
Finished Grade

6"

QUANTITIES OF CEMENT

STABILIZED BACKFILL

MANHOLE OR CEMENT STABILIZED

BACKFILL IN

CUBIC YARDS

0 through 5

greater than 10

Structure

Structure

Proposed Roadway

Structure

Limits of Cement 

Stabilized Backfill

Limits of Cement 

Stabilized Backfill

Proposed Roadway 

Structure

Limits of Cement

Stabilized Backfill 

Limits of Cement

Stabilized Backfill 

D

D

D

INLET DEPTH (D)

IN FEET

8.25

SCHEDULE FOR PAY

 > 5 through 10

Limits of 

Excavation

Excavation

IN A PAVED OR GRADED AREA

Bottom of

Limits of 

Excavation

Limits of 

Excavation

Limits of Excavation

and Cement Stabilized

Backfill

Finished Grade or Natural Ground

Limits of 
Excavation

Limits of 

Excavation

Limits of 

Measurement for

Excavation

 PAVED OR GRADED AREA

Manhole Ring Cover

or Grate Inlet Cover

Proposed
Roadway

Variable

Box Culvert or

Junction Box

with Manhole or

Inlet Extension

Limits of Cement

Stabilized Backfill

6"

Structure

Limits of Cement

Stabilized Backfill 
D

Limits of

Excavation

Limits of Excavation

IN A PAVED OR GRADED AREA

6"

Limits of Measurement 

for Excavation and

Cement Stabilized

Backfill

6"

6"

Limits of Measurement 

6" 6"

5.75

12.75

Subgrade

6"

(See Note 4)

(See Note 4)

(See Note 4)

(See Note 4) (See Note 4)

6"

(SEE NOTE 1)

HIGHWAYJOBSECTCONTROLCOUNTY

DIST FED REG SHEET

DN:FILE:
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CK: DW: CK:
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PROJECT NO.
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Grade

Finished

Grade

Finished

Texas Department of Transportation
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DIAGRAMS

EXCAVATION AND BACKFILL

(Min. 36" Dia. Pipe)

1
2
"

1
2
"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12" 12"

12" 12"

12"

12"

12"

12"

D

TABLE 1

   required only for precast units.

4. 6" cement stabilized backfill will be

 

   Diagram for Pipes and Box Culverts."

   culverts, see "Excavation and Backfill

3.  For backfill of intersecting pipes and box

 

   base and any subgrade.

2. Proposed roadway structure includes pavement,

 

   on depth (D) and Table. 1.

   amount for cement stabilized backfill based

1. The Contractor is paid a fixed estimated

 

NOTES:

Dia = Diameter

R = Radius

T = Thickness

H = Height

D = Depth

Pipe

Diameter

Inside

Under 36"

Width

or Structure

EXCAVATION AND BACKFILL DETAIL

EXCAVATION AND BACKFILL DETAIL EXCAVATION AND BACKFILL DETAIL

EXCAVATION AND BACKFILL DETAILEXCAVATION AND BACKFILL DETAIL

12" 12"

12"

Inside Diameter Pipe

Under 36"

or Structure Width

Inside Diameter Pipe

Under 36"

or Structure Width

MANHOLES SMALLER THAN 36 IN.

MANHOLES 36 IN. AND GREATER

JUNCTION BOXES IN A INLET EXTENSIONS ON A BOX CULVERT

 IN A PAVED OR GRADED AREAS

CURB INLETS IN A PAVED OR GRADED AREA

TO BE PAID UNDER 

ITEM 400-6009

CEMENT STABILIZED

BACKFILL (INLET

OR MANHOLE)

REVISED 2/2010 Added note to 

Table 1.

TxDOT   FEB 2010

REVISED 6/12

REVISED 9/14

REVISED 3/15
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D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

H(#4)

Box

Concrete

Precast

Reinforcing

Inside Face

Reinforcing

Outside Face

Backfill

Cement Stabilized

PLACEMENT

MULTIPLE UNIT

End Treatment)

(Also applies to Safety

Box Culvert"

End of "Concrete

backfill

stabilized

Cement

Slab

Box Top

Concrete

Precast

as shown)

(Place 4 ~ #4's

concrete closure

Cast-in-place

(Roadway Slope)

Finished Grade

NOTES)

(See GENERAL

3" Chamfer

(Length = 4'-3")

(Spa = 1'-0" Max)

payment

Box Culvert" for

End of "Concrete

(Roadway Slope)

Finished Gradefor Curb details

See SECTION THRU CURB

as shown)

(Place 4 ~ #4's

concrete closure

Cast-in-place

backfill

stabilized

Cement

for payment

Box Culvert"

End of "Concrete

Concrete Box

Precast

Wall

Culvert

Precast

NOTES)

(See GENERAL

3" Chamfer

multi-boxes

backfill between

Cement stabilized

as shown

Spa at 6" max

layer of 6 ~ #4's

Place additional

of 4" into gap

shall extend a min

inside and outside

Exposed reinforcing

Closure

Place Concrete

End of Cast-in-

Closure

Concrete

Cast-in-place

(Typ)

for payment

Box Culvert"

"Concrete

End of

Wingwall

WINGWALL CONNECTION

Inside Face

O

10"

ANGLE DETAIL

 

 

 

Concrete Closure

Reinforcing Steel

Concrete

4.18 Lb

0.037 CY

SECTION B-B

   

7
"

2'-9"

C
 

~
 

C
u
r
b
 

H
e
i
g
h
t

2
"

 

QUANTITIES PER FOOT OF CURB

2'
-0

" 
Mi

n 2'-0" Min

SECTION THRU TOP SLABS LESS THAN 7"

T
 

~
 

L
e
s
s

t
h
a
n
 
7
"

SECTION THRU CURB

K

1

1'-0"

1
'
-
0
"

U
s
u
a
l

3
"

M
a
x

1
 
•

"

(
T
y
p
) 8

A A

8" wide band 

SECTION A-A

BARS K

3"

~ #4

6"

1
'
-
3
"

9"

(
M
a
x
)

4
"

BARS C ~ #4

(Spa = 1'-0" Max)

3
"

M
a
x

8

1

B B

1
'
-
0
"

M
i
n

2
"
 

T
y
p

1
'
-
0
"

M
i
n

2
"
 

T
y
p

DETAIL "A"

H

K

Skew

PLAN OF SKEWED ENDS

(Showing multi-box placement)

L BoxC

4 5

2

7

6

4

5

5

2

6

3

4 5

L BoxL Box CC

Bars C

9

10

11

11

11

9

12

See DETAIL "A"

13

13

& Usual

6" Min

14

6

6

9

9

1'-0" Min Extension

1'-0" Min Extension (Typ)

3'-0" Min

3'-0" Min Closure

3'-0" Min (Typ)2'-0" Min

traffic rail, other than T6, refer to RAC standard.

with T6 traffic rail, refer to T6-CM standard.  For structures with

or curbs taller than 1'-0", refer to ECD standard.  For structures

in the plans.  For structures with pedestrian rail, bicycle rail

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

the closure shall be bent or trimmed as necessary.

into concrete closure.  Any reinforcing  that does not fit into

Curb, Wingwall or Safety End Treatment reinforcing shall extend

concrete closure (Typ).

Precast box reinforcing shall extend a minimum of 1'-0" into

precast box section.

closure shall be flush with the inside and outside faces of the

box section.  Except where shown otherwise, the cast-in-place

the closure shall be the same size and spacing as in the precast

be cast short or broken back in the field.  All reinforcing in

Cast-in-place concrete closure shall be 3'-0" min.  Boxes shall

cast full length.

less than 3'-0". See Section B-B detail when interior walls are

top slab, bottom slab, and exterior wall closure shall not be

interior walls may be adjusted as necessary. The length of the

For multiple unit placements the length of the closure for the

Box Culvert for payment.

Cement Stabilized Backfill between boxes is considered part of the

shall be considered as subsidiary to the Concrete Box Culvert.

Any additional concrete and reinforcing required for the closures

 

Culvert for payment.

All curb concrete and reinforcing is considered part of the Box

Bars K may be omitted.

as necessary to maintain cover.  For curbs less than 3" high,

For curbs less than 1'-0" high, tilt Bars K or reduce bar height

in the plans.

1'-0" typical.  2'-0" when RAC standard is referred to elsewhere

additional compensation will be allowed for this work.

requirements.  No changes will be made in quantities and no

Curb heights shall be reduced, if necessary, to meet the above

  finished grade.

- For structures with bridge rail, curbs shall be flush with

  than 3" above finished grade.

- For structures without bridge rail, curbs shall project no more

For vehicle safety, the following requirements must be met:

wall closure as shown in DETAIL "A".

treatment, or with the top slab as the final riding surface, provide

For multiple unit placement with overlay, with 1 to 2 course surface

reinforcing at each point of contact.

face only). The bands shall be tack welded to the exposed

shall be placed in the gaps of the walls (placed in the outside

slabs.  A band matching the outside face reinforcing of the wall

reinforcing shall be placed in the gaps of the top and bottom

Bands of reinforcing matching the inside and outside face

for any additional material in the gap between adjacent boxes.

"Jacking, Boring, or Tunneling Pipe or Box".  No payment will be made

the precast boxes to be tunneled or jacked in accordance with Item 476,

This dimension may be increased with approval of the Engineer to allow

 

 

1

2

3

4

5

6

7

8

9

10

11

12

13

GENERAL NOTES:

14

HL93 LOADING

PRECAST

MISCELLANEOUS DETAILS

SCP-MD

BOX CULVERTS

February 2010

GAF  LMW  BWH/TxDOT  GAF

3 inches at the entrance.

  The bottom edge of the top slab closure shall be chamfered

not shown.

  Refer to the Single Box Culverts Precast standard for details

considered as subsidiary to the Concrete Box Culvert.

  Any additional concrete required for the closures shall be

to the Item, "Concrete Substructures".

compressive strength of 3600 psi and shall be placed according

  All closure concrete shall be Class "C" with a minimum

  Designed according to AASHTO LRFD Specifications.
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BENDING DETAIL

Pay Length Measured

PLAN VIEW

D
i
a
.

Usual 6'

PRECAST STORM SEWER TEE CONCRETE PLUG FOR PIPE

C

#12 Gage

Wire

C

V
a
r
i
a
b
l
e

V
a
r
i
a
b
l
e

Handle

B

6
"

M
i
n
.

Mortar 

Or Concrete

M
i
n
.

6
"

New 

Pipe

Pipe To Be Cut

2'-0" Min.

One Turn 6" x 6"

#6 Wire Mesh Or

For Horizontal Or Vertical Placement

B

PIPE COLLAR DETAIL

SECTION B-B

Mortar

d = Diameter

Outside Dia. (+) 1'-0"

3
"
 

M
i
n
.

6
"
 

M
i
n
.

O
u
t
s
i
d
e
 

D
i
a
.

6
"

M
i
n
.

DETAIL OF PLUG FOR LIFTING

HOLES IN RCB AND RCP

1/10 T Max.

1

 12

Sealed With Mastic

Or Equivalent

*
Suggested 1:10 - 1:15

Range

*

D

T = Wall Thickness On Top Of Box Or Pipe

D = Diameter Of Lifting Hole

Minimum Diameter At Bottom Of Plug = D - „"

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

Note:  The Plug Shall Be Cast With The Same

       Taper As The Lifting Hole.

2
/
3
 

T

T

Note:  Bending Of Proposed Pipe Sewer Or RCP In A Vertical

       & /Or Horizontal Plane Shall Be Accomplished By The

Use Of A "Pipe Collar" Or A "Precast Elbow", As 

       Approved By The Engineer.

Price Of "Pipe Collar" Or, "Precast Elbow" Shall

Item Reinforced Concrete Pipe.

Pay Length Measurement To Be Along

Horizontal C & Horizontal Plane Of Pipes.

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."

      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."

Concrete Plug For End Of Pipe Culvert Or Sewer

ELEVATION

Outside Dimension Of Inlet

Inside Dimension Less •"

O
u
t
s
i
d
e
 

D
i

m
e
n
s
i
o
n
 

O
f
 
I
n
l
e
t

I
n
s
i
d
e
 

D
i

m
e
n
s
i
o
n

L
e
s
s
 
•

"

8 ‚" 8 ‚"

3'-10"

8
 
‚

"
8
 
‚

" 3
'
-
1
0
"

PLAN OF BOTTOM - TYPE APLAN OF BOTTOM - OTHER TYPES

A A

Base & Pav. Not Shown

Reinforced Conc. Cap

Note:No Conc Or Cem

Stab Bkfl Required In

Graded Areas.

COMPLETED

Note:Reinforced Conc. Cap

Shall Be Precasted & Properly

Position.

EXISTING

DETAIL SHOWING METHOD OF CAPPING ABANDONED

MANHOLES OR INLETS (GRADED OR PAVED AREAS)

CSym. About

Conc May Be Class "A"

Cem. Stab. Backfill

Or Paving Conc.

6
"

1
2
"

M
i
n
.

6"

Manhole Or Inlet Frame

To Be Removed

Exist. Asph. Surface

Exist. Conc. Base

Subgrade

1
 
•

"

HIGHWAYJOBSECTCONTROLCOUNTY

FED REG SHEET

DN:FILE:

REVISIONS

CK: DW: CK:

DISTRICT

Texas Department of Transportation
Houston District (Bridge)

PROJECT NO.C  TxDOT     Mar 2004

TxDOT TxDOT TxDOT

SEWER DETAILS

MISCELLANEOUS

SECTION A-A

M
i
n
.

3
"

2"x4" Battens (Nail To Each Plank With 20d Nails)

3" PlankingELEVATION ELEVATION

SECTION C-C

P
i
p
e

TEMPORARY COVERS FOR ALL TYPES OF INLETS

3" Max

S
T

D
D
1
1
.

D
G

N

STDD11.DGN

MSD

R = Radius

Wrap Joint With

Be Subsidiary To The Unit Prices Bid For

L

Note: The Price Of Plug Shall Be Subsidiary To The Unit Bid Price For Pipe

Minimum Length Of Plug Is 2/3 T +/-

#6 Bar Bent As Shown

Limit Of Base To Be Removed

#5 Bars @ 6"CC Both Ways

Top of Pav

#6 Bar Bent As Shown

30# x 12"Asphalt Felt

w/4~#4 Circular Ties

#4 Bars @12" C-C

Along C
L

#12 Gage Wire

Cured Before Placing in

3/2015 2014 Specs
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6'-0"

Direction of Flow

Str. Gd.

Va
ll

ey

St
ra
ig

ht
 Gr

ad
e

Stra
ight

 Grad
e

Slop
e Br

eak 
Line

S
t
r
.

G
d
.3
'
-
0
"

Curb Opening

B

Str.Gds

3'-0"

1
2
"

A

B

A

C

D

C

D

Round Off

Varies

1'Min - 3'Max

Gutter Flow Line

SECTION B-B

Direction of Flow

Conc. Curb

6
"

Gutter Depression

6'-0" Curb Opening 3'-0"

3
" 6

"

St
r.
 Gd

.

Curb

Opening

Slope Break Line

1
'
-
6
"

S
t
r
.
 

G
d
.

Str. Gd.

Straight Grade

Valley

Straight Grade

Direction of Flow

6'-0"

Str
. Gd.

Va
ll

ey

Straight Grade

S
t
r
.
 

G
d
.

Direction of Flow

6'-0"

3
'
-
0
"

SECTION A-A

SECTION D-D SECTION C-C

Gutter Flow Line

Round Off

VariesGutter Depression

Direction of Fl
ow

Curb Opening

Conc. Curb

6'-0"

3
"

6
"

6
"

                                 

                          

Texas Department of Transportation

HIGHWAYJOBSECTCONTROLCOUNTY

DIST FED REG SHEET

DW:CK: CK: STD:DN:FILE:

REVISIONS

Houston District

PROJECT NO.

TxDOT

C TxDOT   Mar 2004 

 
S

T
D

D
1
2
.

D
G

N

TxDOT TxDOT TxDOT

Direction of Flow

 STDD12.DGN

PLAN

CURB INLET AT SAG

GUTTER DEPRESSION DETAILS

FOR CURB INLETS

GD

PLAN

CURB INLET ON GRADE

GENERAL NOTES:

depression details.

be full depth and shall conform to surface 

Base Course under Concrete Pavement shall  

6'-0"

1'-6"Min-3'-0"Max
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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
:

Pipe Culvert I.D.

(Nominal)

Pipe Culverts

Bolt between

Center Anchor

Pipe Culvert

4
"3
"

1
"

2"

Clear

Min

Spa ~ G

with top of Riprap)

L Cross Pipe (flush

of Pipe Culvert

widest portion

Tangent to

nominal I.D.)

intersection of

Working Point (at

of Pipe

Trimmed Edge

CULVERT & RIPRAP

SHOWING TYPICAL PIPE

(Details at Corrugated Metal Pipe Culvert are similar.)

(Showing Concrete Pipe Culvert.)

Concrete)

(C.M.P. or

Pipe Culvert

Concrete)

(C.M.P. or

Pipe Culvert

Toewall

Anchor

Point

Working Anchor Bolt

L Cross Pipe

T
o
e

w
a
l
l

A
n
c
h
o
r
 

B
o
l
t

with top of Riprap)

L Cross Pipe (flush

Concrete)

(C.M.P. or

Pipe Culvert

Anchor Bar

#6 Reinforcing

WITH ANCHOR BAR

SHOWING CROSS PIPE

Typ

30°

x 1'-4" (Typ)

#6 Anchor Bar

x 1'-4" (Typ)

#6 Anchor Bar

I
n
v
e
r
t

R
i
p
r
a
p

Line

Flow

w/ C.M.P.

Overlap

Pipe

L Cross

6" Min

Max ~

Pipe Culvert

for Concrete

End of Invert

Pipe

Top of Cross

Cross Pipe

L 3 •" Dia

o
f
 
T
r
a
f
f
i
c

D
i
r
e
c
t
i
o
n

Line

Flow

Barrel

Outside

over

Cross Pipe

Barrel

Inside

over

Cross Pipe

(Details at Concrete Pipe Culvert are similar.)

(Showing Corrugated Metal Pipe Culvert.)

w/ Hex Nut & Washer 

L ƒ" x 12" Bolt

with top of Riprap)

L Cross Pipe (flush(Typ)

Cross Pipe

TYPICAL INSTALLATION

ISOMETRIC VIEW OF

PIPE CULVERT MITER

SIDE ELEVATION OF TYPICAL

similar. Cross Pipes not shown for clarity.)

Culvert.  Concrete Pipe Culvert details are

(Showing Invert with Corrugated Metal Pipe

values presented on this standard.

appropriate adjustments be made to the

styles of mitered ends will require that

mitered as shown in this detail.  Alternate

dimensions are based on the pipe culverts

NOTE:  All Cross Pipes, calculations, and

I.D.

Culvert

Nominal

of concrete Riprap

cover to Toewall edge

to maintain 2" clear

Anchor Bars as necessary

Bend first Cross Pipe

WITH BOLTED ANCHOR

SHOWING CROSS PIPE

Hole (Typ)

Through

   " Dia

payment)

with S.E.T. for

(to be included

Limits of Riprap

(CY)  

Riprap

Conc

P
i
p
e
 
I
.

D
.

4
"

6

1

C

4
"

1
"

3
"

Riprap

4" Min

C

3

SECTION A-A

1
 
‚

"

2" Min

 

 

 

(
N
o

m
i
n
a
l
)

4"8"

12"

C

1
2
"

C
r
o
s
s
 

P
i
p
e

6
"

1

1

6"2'-0"2

3

A

A

C

2" 2"

36"

42"

48"

60"

54"

72"

30"

4

Cross Pipe Length

4"

Typ

‚ 3"

Typ

C

T
y
p

C

SECTION C-C

CROSS PIPE DETAILS

PIPE W/ BOLTED ANCHOR

PIPE W/ ANCHOR BARS

SIDE ELEVATION OF CAST-IN-PLACE CONCRETE

2
 
‚

"

Riprap

4
"
 

M
i
n

B

3
"

4
"
 

M
i
n

I
n
v
e
r
t

1
2
"

12"3" Min 12 ‚"

C.M.P.

Toewall

Top of Riprap

Flow Line

2
 
‚

"

T
y
p

2'-0"

See DETAIL "A"

DETAIL "A"

B

SECTION B-B

Flow Line

1

C

Riprap

1

46

3

1

Riprap

Toewall

Q1 (See Table)Q2 (See Table)

C

27"

24"

21"

18"

15"

12"

66"

33"

Eq Spa at 2'-0" Max

Cross Pipes

C

4"

Typ

Q1 Q2 or Q1

6
4

1

(Cross Pipes not shown for clarity.)

5

3"

Typ

2

•

2

1'-6" (Typ)

3'-6"

5

Trimmed Edge of Pipe Culvert

Limits of Riprap (to be included with S.E.T. for payment)

0.6

0.7

0.8

0.9

0.9

1.0

1.1

1.2

1.3

1.5

1.7

2.0

2.2

2.4

2.7

6 Size

Pipe

Cross

Slope of 6:1 or flatter is required for vehicle safety.  

Match Cross Slope as shown elsewhere in the plans.  Cross

(4.500" O.D.)

4" Std

(5.563" O.D.)

5" Std

(3.500" O.D.)

3" Std

(4.000" O.D.)

3 •" Std

Cross Pipes

use of

Conditions for

be placed at no more than 6" above the flow line.

for vehicle safety.  The top of the first Cross Pipe must

The proper installation of the first Cross Pipe is critical

Spa ~ G

Culvert

Pipe

pipe shall be 3 •" Standard Pipe (4" O.D.).

be as shown in the PIPE SIZE table.  The first bottom

Size of Cross Pipes, except the first bottom pipe, shall

~ Q1

Barrel

Single

~ Q1

Barrel

Multi-

the bolted connection details.

option, all other Cross Pipes may also be installed using

connection to allow cleanout access.  At the Contractor's

the Cross Pipe so as to permit disassembly of the bolted

be taken to ensure that Riprap concrete does not flow into

always be installed using a bolted connection.  Care shall

The third Cross Pipe from the bottom of the Culvert shall

Concrete Riprap in accordance with Item 432, "Riprap".

Riprap placed beyond the limits shown will be paid as

Riprap quantities are for Contractor's information only.

Metal Pipe Culverts, quantities will need to be adjusted.

Pipe Culvert.  For multiple pipe culverts or for Corrugated

Quantities shown are for one end of one reinforced Concrete

1

2

GENERAL NOTES:

3

2

9'- 4"

4

5'- 1"

5'-10"

6'- 7"

7'- 6"

8'- 3"

3'-11"

3'- 7"

3'- 1"

2'- 8"

2'- 2"

1'- 9"

8'- 9"

4'- 8"

Q2

1'- 2"

1'- 4"

1'- 7"

1'- 8"

1'-10"

1'-11"

2'- 1"

2'- 4"

2'- 7"

3'- 0"

3'- 3"

3'- 3"

3'- 4"

3 or more Pipe Culverts

3 or more Pipe Culverts

9"

11"

All Pipe Culverts

2 or more Pipe Culverts4'- 4"

All Pipe Culverts

All Pipe Culverts

4'- 2"

4'- 5"

4'-11"

5'- 5"

5'-11"

6'- 5"

6'-11"

7'- 5"

2'- 1"

2'- 5"

3'- 6"

5

N/A

N/A

N/A

N/A

N/A

N/A

N/A

4'- 5"

2'-10"

3'- 2"

3'-10"

4'- 2"

4'- 9"

5'- 5"

6'- 0"

6'- 9"

7'- 4"

7'-10"

8'- 5"

6

CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, & RIPRAP QUANTITIES

with the specifications.

transport or construction shall be repaired in accordance 

be galvanized after fabrication.  Galvanizing damaged during

  All steel components, except concrete reinforcing, shall

  Bolts and nuts shall conform to ASTM A307.

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

  Cross Pipes shall conform to the requirements of ASTM A53

Bid for each Safety End Treatment.

  Payment for riprap and toewall is included in the Price

reinforcing in riprap concrete unless noted otherwise.

Material Producer List (MPL) may be used in lieu of steel

  Synthetic fibers listed on the "Fibers for Concrete"

conforming to the requirements of Item 432, "Riprap".

  Riprap and all necessary inverts shall be Concrete Riprap

Cross Pipes.

to traverse the openings approximately perpendicular to the

those installations where out of control vehicles are likely

  Safety End Treatments shown herein are intended for use in

Texas Transportation Institute, March 1981.

"Safety Treatment of Roadside Parallel-Drainage Structures",

pounds at yield as recommended by Research Report 280-2F,

  Cross Pipes are designed for a traversing load of 10,000

SAFETY END TREATMENT

FOR 12" DIA TO 72" DIA

PIPE CULVERTS

SETP-PD

TYPE II ~ PARALLEL DRAINAGE

February 2010

synthetic fibers.

11-10:  Add note for

setppdse.dgn   GAF  CAT   JRP   GAF

65     GALVESTONHOU
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SEDIMENT CONTROL FENCE

ROCK FILTER DAM TYPE 2

LOG DROP INLET

12" EROSION CONTROL CL-DI

8" EROSION CONTROL LOG 

CONSTRUCTION EXIT TYPE I

10 LF

CL-DI

32 LF

CL-DI

32 LF

10 LF

10 LF

BEGIN SCF

STA 10+40.84, 28.74'LT

[ BIRCH RD

99 LF

SEDIMENT CONTROL FENCE

10 LF

STA 10+39.73

| HARBOR LN

BEGIN CONSTRUCTION

BEGIN SCF

31.26'RT

STA 10+40.84

[ BIRCH RD
END SCF

30.34'RT

STA 12+56.08

[ BIRCH RD

BEGIN SCF

30.00'RT

STA 13+25.35

[ BIRCH RD

STA 10+00.00

| LAZY LN

BEGIN CONSTRUCTION

BEGIN SCF

29.95'LT

STA 13+25.35

[ BIRCH RD

END SCF

29.66'LT

STA 12+56.08

[ BIRCH RD

BEGIN SCF

STA 10+67.62,14.79'RT

| LAZY LN

BEGIN SCF

STA 10+00.00,16.38'RT

| LAZY LN

END SCF

STA 15+00.00,34.60'RT

[ BIRCH RD

18 SY

CONST EXIT 

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

PREVENTION PLAN LAYOUT

STORM WATER POLLUTION & 

STA 10+40.84 TO STA 15+00.00

BIRCH ROAD BRIDGE 

CANAL TOE

EXIST 

CANAL TOE

EXIST

CL-DI

32 LF

CL-DI

32 LF

CL-DI

EXIST ROW

NOTES:

   CONSTRUCTION ACTIVITIES IN THE AREA.

   MAINTAINED FOR DURATION OF 

4. TREE PROTECTION FENCING MUST BE

   COMPLETED.

   AFTER CONSTRUCTION ACTIVITIES ARE 

3. CONTRACTOR TO PLACE SOD & SEED

   MANHOLE CONSTRUCTION IS COMPLETE.

   REMAIN IN PLACE UNTIL PROPOSED

2. SEDIMENT CONTROL FENCE TO 

   BY THE ENGINEER.

   PLACED AT LOCATIONS APPROVED

1. CONSTRUCTION ACCESS TO BE

TREE PROTECTION FENCING

FENCING

PROTECTION 

TREE

FENCING

PROTECTION

TREE

18 LF

DAM TY 2

ROCK FILTER

32 SY

CONST EXIT 

10 LF

CL-DI

32 LF

STA 15+00.00

END PROJECT,[ BIRCH ROAD 

| HARBOR LN, STA 10+71.44

[ BIRCH ROAD, STA 11+38.48 =

STA 11+08.00

END CONSTRUCTION,| HARBOR LN

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD | LAZY LN, STA 10+33.56

[ BIRCH ROAD, STA 14+38.13 =

 SCF

STA 11+16.56,29' LT

[ BIRCH RD

END SCF

21.09'LT

STA 11+28.90

| HARBOR RD

 SCF

STA 11+56.58,29.23'LT

[ BIRCH RD

STA 10+65.61,15.37' LT

| LAZY LN

END CONSTRUCTION

 SCF

29.13'LT

[ BIRCH RD,STA 14+23.19

END SCF

15.50'LT

| LAZY LN,STA 10+67.62

BEGIN SCF

18.91'RT

STA 11+29.08

| HARBOR LN

SCF

STA 14+53.58,27.68'LT

[ BIRCH RD

END SCF

25.08'LT

STA 15+00.00,

[ BIRCH RD

29 LF

SEDIMENT CONTROL FENCE

 SCF

STA 11+18.75,30.93'RT

[ BIRCH RD

END SCF

20.68'LT

STA 10+32.43

| HARBOR LN
 SCF

STA 11+58.77,30.76'RT

[ BIRCH RD

BEGIN SCF

19.32'RT

STA 10+32.43

| HARBOR LN

8 LF

SEDIMENT CONTROL FENCE

13.32 LF

ROCK FILTER DAM TY 2

 SCF

STA 14+22.35,30.90'RT

[ BIRCH RD

3 LF

SEDIMENT CONTROL FENCE

2 LF

SEDIMENT CONTROL FENCE

SCF

STA 14+53.44,32.38'RT

[ BIRCH RD

7 LF

SEDIMENT CONTROL FENCE

32 LF

CL-CI

CL-CI
CL-CI

CL-CI

CL-CI

CL-CI

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION 

TREE

FENCING

PROTECTION 

TREE

FENCING

PROTECTION

TREE

FENCING

PROTECTION 

TREE

76 LF

SEDIMENT CONTROL FENCE

FENCE 28 LF

SEDIMENT CONTROL

100 LF

SEDIMENT CONTROL FENCE

97 LF

SEDIMENT CONTROL FENCE

7 LF

SEDIMENT CONTROL FENCE

51 LF

CONTROL FENCE

SEDIMENT 

78 LF

SEDIMENT CONTROL FENCE

10 LF

SEDIMENT CONTROL FENCE

101 LF

SEDIMENT CONTROL FENCE

48 LF

SEDIMENT CONTROL FENCE

END SCF

14.77'LT

STA 10+00.00

| LAZY LN

SCF



parallel to the slope contour.

Dozer tracks create track imprints 

fabric

Woven filter 

90°

2"

minimum of 6 times with hog rings.

reinforcement sheets or rolls a 

Connect the ends of the successive 

FLOW

FLOW

hog rings or cord at a maximum spacing of 15".

Fasten fabric to the top strand of the wire using 

A

A

Linear soil impressions.TEMPORARY SEDIMENT CONTROL FENCE

SCF

bottom in the upstream direction.

side and approximently 2" across the trench 

Place 4" to 6" of fabric against the trench 

Backfill and hand tamp.

Minimum trench size shall be 6" square.  

SEDIMENT CONTROL FENCE USAGE GUIDELINES

to be filtered.

runoff.  A 2 year storm frequency may be used to calculate the flow rate 

of a disturbed area along a contour to intercept sediment from overland 

A sediment control fence may be constructed near the downstream perimeter 

erosion from a drainage area larger than 2 acres.

rate of 100 GPM/FT .  Sediment control fence is not recommended to control 

Sediment control fence should be sized to filter a maximum flow through 

2

SECTION A-A

FLOW

Filter fabric 3' min. width.

Embed posts 18" min.

or Anchor if in rock.

6"

2"

90°
Backfill & hand tamp.

sewn vertical pockets for steel posts).

for wooden posts (or 4 T-Clips or 

posts using 4 evenly spaced staples 

Attach the wire mesh and fabric on end 

Hardwood posts shall have a minimum cross section of 1.5" x 1.5"

Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".

4' minimum steel or wood posts spaced at 6' to 8'.
GENERAL NOTES

VERTICAL TRACKING

LEGEND

Sediment Control Fence

SCF

perpendicular to the slope or direction of water flow.  

Install continous linear track impressions where the minimum 12" length impressions are5.

4.  Do not exceed 12" between track impressions. 

measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth. 

Provide equipment with a track undercarriage capable of producing linear soil impressions 3.

Perform vertical tracking on slopes to temporarily stabilize soil.2.

unless otherwise approved.

1.  Vertical tracking is required on projects where soil distributing activities have occurred

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Top of Fence

spaced at a maximum of 12 inches apart.  

a maximum of 12 inches apart and all vertical wires 

requires a minimum of five horizontal wires spaced at 

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.) 

S
L

O
P

E

S
L

O
P

E

(W.M.)(See woven mesh option detail)

opening size of 2"x 4"or Woven Mesh 

(12.5 GA. SWG Min.) with a maximum 

Galvanized welded wire mesh (W.W.M.)
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Flow

Earth
embankment

Width for payment

SEE NOTE 6

RFD3RFD1 RFD2OR OR

Galvanized Woven Wire Mesh

(for Types 2 & 3)

GENERAL NOTES

4" Min.

Length for payment

Toe of slope

Native rock or other

suitable material

Sheet Flow

Unconcentrated

Optional Sandbags

(See Usage

Guidelines)

2' Min.

rock

Open graded

See Note 4

2

1

(for Types 2 & 3)

wire mesh

Galvanized woven

4" Min.

Types 1 & 2 = 18"

Type 3 = 36"

SECTION C-C

Length

2' Min.

4" Min.

1

2

Level Crested Weir

1' Min.

Width for Payment

Weir

PROFILE

Wire Mesh

Galvanized Steel

Wire Mesh

Galvanized Steel

3', 6' or 9'

2' Dia.

SECTION A-ATYPE 4 (SACK GABIONS)

Sack Gabions

PLAN VIEW

3:1 Max.3:1 Max.

Ditch Flow

PLAN VIEW

Rebar Stakes

ƒ" Dia. 

SECTION B-B

FILTER DAM AT TOE OF SLOPE

RFD1

FILTER DAM AT SEDIMENT TRAP

RFD1 RFD2OR

FILTER DAM AT CHANNEL SECTIONS

construction drawings)

Excavation (If shown on 

RFD4

Type 4 Rock Filter Dam

Type 3 Rock Filter Dam

Type 2 Rock Filter Dam

Type 1 Rock Filter Dam

PLAN SHEET LEGEND

RFD1

RFD2

RFD3

RFD4

ROCK FILTER DAM USAGE GUIDELINES

2

Type 5: Provide rock filter dams as shown on plans.

and smaller channels to form an erosion control dam.

Type 4 (Sack gabions) (3" to 6" aggregate): Type 4 May be used in ditches 

in stream flow and should be secured to the stream bed.

Type 3 (36" high with wire mesh) (4" to 8" aggregate): Type 3 may be used 

used in ditches and at dike or swale outlets.

Type 2 (18" high with wire mesh) (3" to 6" aggregate): Type 2 may be 

on the plans or directed by the Engineer.

(4" deep min.) for better filtering efficiency of low flows if called for 

wash out may occur.  Sandbags may be used at the embedded foundation 

high velocity flows (approximently 8 Ft/Sec or more) in which aggregate 

drainage area of 5 acres or less.  Type 1 may not be used in concentrated 

swale outlets.  This type of dam is recommended to control erosion from a 

used at the toe of slopes, around inlets, in small ditches, and at dike or 

Type 1 (18" high with no wire mesh) (3" to 6" aggregate): Type 1 may be 

to calculate the flow rate.

GPM/FT  of cross sectional area. A 2 year storm frequency may be used 

The dams should be sized to filter a maximum flow through rate of 60 

to intercept sediment from overland runoff and/or concentrated flow.  

Rock Filter Dams should be constructed downstream from disturbed areas 

  

    the Engineer.

11. The guidelines shown hereon are suggestions only and may be modified by 

10. Flow outlet should be onto a stabilized area (vegetation, rock, etc.).

    double-twisted hexagonal weave with a nominal mesh opening of 2 •" x 3 ‚" 

9.  Sack Gabions should be staked down with ƒ" dia. rebar stakes, and have a 

    stream bed prior to aggregate placement. 

    hog rings.  For in stream use, the mesh should be secured or staked to the 

    tightly secured to itself on the downstream side using wire ties or 

    The mesh shall be folded at the upstream side over the aggregate and 

    be placed on the mesh to the height & slopes specified.  

    woven wire mesh with 1" diameter hexagonal openings. The aggregate shall 

8.  Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized 

    dimensions shown on the plans.

7.  The sediment trap for ponding of sediment laden runoff shall be of the 

6.  Filter dams should be embedded a minimum of 4" into existing ground.

    embankment for filter dams at sediment traps.

5.  Maintain a minimum of 1' between top of rock filter dam weir and top of 

    have sideslopes of 6:1 or flatter.

4.  Side slopes should be 2:1 or flatter.  Dams within the safety zone shall 

3.  The rock filter dam dimensions shall be as indicated on the SW3P plans.

    Control".

    by the specification for "Rock Filter Dams for Erosion and Sedimentation 

2.  Materials (aggregate, wire mesh, sandbags, etc.) shall be as indicated 

    channels to collect sediment.

    and/or downstream at drainage structures, and in roadway ditches and 

    be placed near the toe of slopes where erosion is anticipated, upstream 

1.  If shown on the plans or directed by the Engineer, filter dams should 

"V" SHAPE

(See "V" Shape Plan View below)

higher velocity flows.

A "V" Shape may be used for

C

C

B

A

A

C

C

of Flow

Direction
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S
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4
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3
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2
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2
0

TxDOT

Standard
Division
Design

8" Min.

4' Min. 4' Min.

6:
1 

Mi
n.

Foundation course

Approach transition Approach transition

50' Min.

6" min.

PLAN VIEW

ELEVATION VIEW

trapping device

Drain to sediment

Treated timber plank

2" X 10" Railroad ties

Typical dimensions 8" X 10" X 8'

50' Min.

10" Min.
2" X 6" 

Treated timber plank

PLAN VIEW

ELEVATION VIEW

R.O.W.

Soil Area

Disturbed

Paved Roadway

Driveway

Stabilized

A A

•" Min. thick plywood or

of wood sheets

nailed onto abutted ends

2" X 8" treated timbers

pressed wafer board sheets

See note 2

PLAN VIEW

ROCK CONSTRUCTION (LONG TERM) TIMBER CONSTRUCTION (LONG TERM)

Disturbed soil

•" Min. thick treated plywood or

of wood sheets

Nailed onto ends

2" X 8" Timbers

pressed wafer board sheets

1' on centers.

16 Penny Nails @

CONSTRUCTION EXIT (TYPE 3)

SECTION A-A

SHORT TERM

4' Min. 4' Min.

6:
1 

Mi
n.

Foundation course

Approach transition Approach transition

50' Min.

6" min.

CONSTRUCTION EXIT (TYPE 1) CONSTRUCTION EXIT (TYPE 2)

2.  The coarse aggregate should be open graded with a size of 4" to 8".

    be free from large and loose knots.

 

    constructed as directed by the Engineer.

4.  The approach transitions shall be no steeper than 6:1 and

 

 

    as approved by the Engineer.

    bituminous concrete, portland cement concrete or other material

5.  The construction exit foundation course shall be flexible base,

3.  The treated timber planks shall be #2 grade min., and should

2.  The treated timber planks shall be attached to the railroad

1.  The length of the type 2 construction exit shall be as

    indicated on the plans, but not less than 50'.

    ties with •"x 6" min. lag bolts.  Other fasteners may be used

    as approved by the Engineer.

7.  The guidelines shown hereon are suggestions only and may

be modified by the Engineer.
 

 

    sediment trapping device.

6.  The construction exit should be graded to allow drainage to a

Coarse Aggregate

trapping device

Drain to sediment

50' Min.

KM

C TxDOT:

POLLUTION CONTROL MEASURES

SEDIMENT AND WATER 

TEMPORARY EROSION, 

EC(3)-16

CONSTRUCTION EXITS

    on the plans, but not less than 50'.

1.  The length of the type 1 construction exit shall be as indicated 

 

    as directed by the Engineer.

3.  The approach transitions should be no steeper than 6:1 and constructed 

 

 

    by the Engineer.

    bituminous concrete, portland cement concrete or other materialas approved 

4.  The construction exit foundation course shall be flexible base, 

 

 

    trapping device.

5.  The construction exit shall be graded to allow drainage to a sediment 

    by the Engineer.

6.  The guidelines shown hereon are suggestions only and may be modified 

1
4
'
 

M
i
n
.
 

O
n
e
-

W
a
y

2
0
'
 

M
i
n
.
 

T
w
o
-

W
a
y

2
0
'
 

M
i
n
.
 

T
w
o
-

W
a
y

engineer.

    for two-way traffic for the full width of the exit, or as directed by the

7.  Construct exits with a width of at least 14 ft. for one-way and 20 ft. 

1
4
'
 

M
i
n
.
 

O
n
e
-

w
a
y

GENERAL NOTES (TYPE 1) GENERAL NOTES (TYPE 2)

1.  The length of the type 3 construction exit shall be as

2.  The type 3 construction exit may be constructed from open

    graded crushed stone with a size of two to four inches

    spread a min. of 4" thick to the limits shown on the plans.

    shown on the plans, or as directed by the Engineer.

4.  The guidelines shown hereon are suggestions only and may

be modified by the Engineer.

3.  The treated timber planks shall be #2 grade min., and

    should be free from large and loose knots.

GENERAL NOTES (TYPE 3)

engineer.

    for two-way traffic for the full width of the exit, or as directed by the

8.  Construct exits with a width of at least 14 ft. for one-way and 20 ft. 

VPec316

JULY 2016
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SHEET 1 OF 3

SECTION C-C

STAKE

FLOW

A A

1'

B

B

R.O.W.

BACK OF CURB

FLOW

DISTURBED AREA

LIP OF GUTTER

2
'1

'

C

C

R.O.W.

FLOW

2
'

GENERAL NOTES:

+ -

+-

2
"

•"

1
"

R

 REBAR STAKE DETAIL

#3 BAR

CONTROL LOGS SPECIFIED IN PLANS

DIAMETER MEASUREMENTS OF EROSION

DISTURBED AREA

BACK OF CURB

LIP OF GUTTER

PLAN VIEW PLAN VIEW

CL-ROW

CL-BOC

CL-D

PLAN VIEW

1
'
 

M
I

N
.

ENGINEER.

AS DIRECTED BY THE

(4' MAX. SPACING), OR

NEEDED TO SECURE LOG

ADDITIONAL POINTS AS

AT EACH END, AND AT

SIDE AT THE CENTER,

STAKE LOG ON DOWNHILL

ENGINEER.

OR AS DIRECTED BY THE 

AS NEEDED TO SECURE LOG,

LOG AT 8' (ON CENTER) MAX.

STAKE ON DOWNHILL SIDE OF 

ENGINEER.

OR AS DIRECTED BY THE

AS NEEDED TO SECURE LOG,

LOG AT 8' (ON CENTER) MAX.

STAKE ON DOWNHILL SIDE OF 

EROSION CONTROL LOG DAM

STAKE

SECTION B-B

CONTROL LOG

TEMP. EROSION 

1' (TYP.)

SECTION A-A

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY 
 

EROSION CONTROL LOG AT BACK OF CURB
 

THE ENGINEER.

OR AS DIRECTED BY

(4' MAX. SPACING),

NEEDED TO SECURE LOG

ADDITIONAL POINTS AS

AT EACH END, AND AT

SIDE AT THE CENTER,

STAKE LOG ON DOWNHILL

CONTROL LOG

UNDER EROSION

COMPOST CRADLE

DIRECTED

STAKE AS

OF LOG TO

SECURE END

CONTROL LOG

TEMP. EROSION 

CONTROL LOG

TEMP. EROSION 

R.O.W.

CONTROL LOG

UNDER EROSION

COMPOST CRADLE

CONTROL LOG

TEMP. EROSION 
R.O.W.

CONTROL LOG

UNDER EROSION

COMPOST CRADLE

DIRECTED

STAKE AS

OF LOG TO

SECURE END

DIRECTED

STAKE AS

OF LOG TO

SECURE END

CONTROL LOG

TEMP. EROSION 

LOG

CONTROL

EROSION 

TEMPORARY

(TYP.)

  1'

CL-GI

RUNOFF EVENTS

STAKES FOR HEAVY

ADDITIONAL UPSTREAM

RUNOFF EVENTS

STAKES FOR HEAVY

ADDITIONAL UPSTREAM

RUNOFF EVENTS

STAKES FOR HEAVY

ADDITIONAL UPSTREAM

      RUNOFF EVENTS

   STAKES FOR HEAVY

ADDITIONAL UPSTREAM

LOG FROM FOLDING IN ON ITSELF.

UPSTREAM STAKES MAY BE NECESSARY TO KEEP

FOR HEAVY RUNOFF EVENTS, ADDITIONAL10.

LOG.  

TO PREVENT RUNOFF FROM FLOWING AROUND THE    

TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE9.

SIZE TO HOLD LOGS IN PLACE.

ON TOP OF LOGS & SHALL BE OF SUFFICIENT

SANDBAGS USED AS ANCHORS SHALL BE PLACED8.

WILL NOT BE PAID FOR SEPARATELY.

COMPOST CRADLE MATERIAL IS INCIDENTAL &7.

MESH.

DO NOT PLACE STAKES THROUGH CONTAINMENT 6.

THE ENGINEER.

2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY   

#3 REBAR, 2'-4' LONG, EMBEDDED SUCH THAT   

STAKES SHALL BE 2" X 2" WOOD OR5.

DEFORMATION.   

SPECIFIED IN THE PLANS WITHOUT EXCESSIVE   

TO ACHIEVE THE MINIMUM COMPACTED DIAMETER   

FILL LOGS WITH SUFFICIENT FILTER MATERIAL4.

USE RECYCLABLE CONTAINMENT MESH.   

SYSTEM.  FOR TEMPORARY INSTALLATIONS,   

REMAIN IN PLACE AS PART OF A VEGETATIVE   

CONTAINMENT MESH ONLY WHERE LOG WILL   

BIODEGRADABLE OR PHOTODEGRADABLE   

UNLESS OTHERWISE DIRECTED, USE3.

THE PURPOSE INTENDED.     

RECOMMENDATIONS AND AS REQUIRED FOR   

BE IN ACCORDANCE WITH MANUFACTURER'S   

LENGTHS OF EROSION CONTROL LOGS SHALL2.

ENGINEER.

RECOMMENDATIONS, OR AS DIRECTED BY THE    

IN ACCORDANCE WITH MANFACTURER'S  

EROSION CONTROL LOGS SHALL BE INSTALLED1.

CL-D

CL-BOC

CL-ROW

CL-SST

CL-SSL

CL-DI

CL-CI

EROSION CONTROL LOG DAM

EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

EROSION CONTROL LOG AT CURB & GRATE INLET

LEGEND

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY 
 

STAKE AND TRENCHING ANCHORING   
EROSION CONTROL LOGS ON SLOPES

STAKE AND LASHING ANCHORING     
EROSION CONTROL LOGS ON SLOPES

EROSION CONTROL LOG AT BACK OF CURB
 

DN:FILE:
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SHEET NO.
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Division
Design

JULY 2016C TxDOT:

TxDOT

POLLUTION CONTROL MEASURES

SEDIMENT AND WATER 

TEMPORARY EROSION, 

ec916

EROSION CONTROL LOG
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DIAMETER

COMPACTED

MINIMUM

DIAMETER

COMPACTED
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F
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L
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D
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T
E
:

SEDIMENT BASIN & TRAP USAGE GUIDELINES

   3. Just before the drainage enters a water course

   4. Just before the drainage leaves the right of way

   1. Within drainage ditches spaced as needed or min. 500' on center

sediment out of runoff draining from an unstabilized area.

   2. Immediately preceding ditch inlets or drain inlets

  limits where drainage flows away from the project.

   5. Just before the drainage leaves the construction

will not be paid for separately.

Cleaning and removal of accumulated sediment deposits is incidental and 

 

An erosion control log sediment trap may be used to filter

Log Traps:  The drainage area for a sediment trap should not exceed

5 acres.  The trap capacity should be 1800 CF/Acre (0.5" over

the drainage area).

Control logs should be placed in the following locations:

The logs should be cleaned when the sediment has accumulated to a

depth of 1/2 the log diameter.

70

BR

GALVESTONHOU



SHEET 2 OF 3

TOE OF SLOPE

5'-0"  ABOVE 

STAGGER JOINTS
5'-0" TO 10'-0"

STAGGER JOINTS
5'-0" TO 10'-0"

STAKE NOTCH DETAIL

4
"STAKE

ROPE

NOTCH

•" x •"

EROSION CONTROL LOG SPACING TABLE

6" 8" 12"

2:1

3:1

1' 2'

STAKE

18"

TOP OF SLOPE

6' BELOW 

TOP OF SLOPE

EROSION CONTROL LOG

TOE OF SLOPE

5'-0"  ABOVE 

TOP OF SLOPE

6' BELOW 

TOP OF SLOPE

EROSION CONTROL LOG

2' MINIMUM

SLOPE

1:1 OR STEEPER

4:1 OR FLATTER

LOG DIAMETER

TRENCH DEPTH TABLE

LOG DIAMETER DEPTH

6"

8"

2"

3"

4"

1
2
"
 

M
I

N
I

M
U

M

2
"

 MINIMUM

6" DIAMETER

EROSION CONTROL LOG

SLOPE

ROPE

NOTCH Typ

STAKE

2' TO 4' LONG.

or #3 REBAR,

2" x 2"  WOOD

CONTROL LOG.

SIDE OF EROSION

MATERIAL ON UPHILL

PLACE EXCAVATED

1
2
"
 

M
I

N
I

M
U

M

HARD, ROCKY SOILS- ADJUST ROWS FARTHER APART

SOFT, LOAMY SOILS-ADJUST ROWS CLOSER TOGETHER;

* ADJUSTMENTS CAN BE MADE FOR SOIL TYPE:

2'

1'

OVERLAP

2'

LOG

CONTROL

EROSION

LOG

CONTROL

EROSION

TOE OF SLOPE TOE OF SLOPE

12"

18" 5"

M
I

N
.

2
"

DISTURBED AREA

DIRECTED

STAKE AS

OF LOG TO

SECURE END

 

5'

 END SECTION RAP DETAIL

      UNDERCUTTING.

      SOIL TO PREVENT 

NOTE: COMPACT EXCAVATED

1'

2' MINIMUM 2'

OVERLAP LOG

CONTROL

EROSION

EVENTS

HEAVY RUNOFF

NEEDED FOR

STAKING IF

ADDITIONAL

4'

TABLE BELOW)

SPACING

CONTROL LOG

(SEE EROSION 

LOG SPACING

TABLE BELOW)

SPACING

CONTROL LOG

(SEE EROSION 

LOG SPACING

5' 10' 15' 20'

10' 20' 30' 40'

15' 30' 45' 60'

20' 40' 60' 80'

STAKE AND TRENCHING ANCHORING DETAIL

STAKE AND LASHING ANCHORING DETAIL

CL-SST

CL-SSL

CL-SSLCL-SST

STAKE AND TRENCHING ANCHORING

EROSION CONTROL LOGS ON SLOPES

STAKE AND LASHING ANCHORING

EROSION CONTROL LOGS ON SLOPES
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24"
24" MINIMUM

OVERLAP ENDS TIGHTLY

DIRECTED

STAKE AS

OF LOG TO

SECURE END

CONTROL LOG

TEMP. EROSION 

Fl
ow

ROADWAY

Fl
ow

Flow

Flow

CURB

FLOWFLOW

CONTROL LOG
TEMP. EROSION

EROSION CONTROL LOG

AREA DRAIN INLETS WITH

DRAINAGE ACCESS TO 

COMPLETELY SURROUND

 

Fl
ow

6" CURB

ROADWAY

Fl
ow

Flow

Flow

CURB INLET

EXTENSION
INLET 

MIN.

2 FT

MIN.

2 FT

GRATE INLET

CURB AND

EROSION CONTROL LOG AT DROP INLET

CL-DI

CONTROL LOG
TEMP. EROSION

BB

24"-30"

SHEET 3 OF 3

IN PLACE (TYPICAL)

LOG AS NEEDED TO  HOLD

ON DOWNHILL SIDE OF

STAKE OR USE SANDBAGS

SANDBAG

SANDBAG

EROSION CONTROL LOG AT CURB & GRADE INLET

NEEDED OR SANDBAGS TO HOLD IN PLACE.

LOGS, AT ENDS, MIDPOINT, & AS

USE STAKES ON DOWNSTREAM SIDE OF

TEMPORARY EROSION CONTROL LOG

NEEDED OR SANDBAGS TO HOLD IN PLACE.

LOGS, AT ENDS, MIDPOINT, & AS

USE STAKES ON DOWNSTREAM SIDE OF

2 SAND BAGS

2 SAND BAGS

STORM SEWER SYSTEM IS NOT FULLY FUNCTIONAL.

TRAFFIC OR FLOOD THE ROADWAY OR WHEN THE

SHOULD ONLY BE USED IF THEY WILL NOT IMPEDE

EROSION CONTROL LOGS USED AT CURB INLETS

NOTE:

6"-8"

CL-GI
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EROSION CONTROL LOG AT CURB INLET

CL-CI

EROSION CONTROL LOG AT CURB INLET

CL-CI

SANDBAG DETAIL

SECTION B-B

16"-18"
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1 2

VERTICAL CURVE DATA

STA = 12+90.73

EL  = 11.30'

ex = -0.75'

K = 19

L   = 107.07'

(+)3.0411 % (-)2.5943 %

EL 10.15

STA 12+56.07

ABUTMENT 1

FACE OF BKWL
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REV. NO. DATE DESCRIPTION BY

NO.

4
/
2

/
2

0
2

0

p
w

:
/
/
u
s
-
h
o
u
-
p
w

0
1
.d

a
n
n
e
n
b
a
u
m

.l
o
c
a
l
:
D

a
n
n
e
n
b
a
u
m

/
D

o
c
u
m

e
n
t
s
/
T

r
a
n
s
p
o
r
t
a
t
i
o
n
/
5
1
6
6
-
0
1
/
D

e
s
i
g
n
/
0
7
 B

R
I
D

G
E

/
0
1
 B

r
i
d
g
e
 L

a
y
o
u
t
/
5
1
6
6
 B

R
R

D
_
B

R
L

Y
_
0
1
0
1
.d

g
n

1
1

:
2

9
:
5

1
 A

M

 U
S

E
R

: 

DANNENBAUM
ENGINEERING CORPORATION - HOUSTON, LLC

T.B.P.E. FIRM REGISTRATION #392
3100 WEST ALABAMA  HOUSTON, TEXAS 77098 (713) 520-9570

Job No.:

Date:

Drn By:

Ckd By:

January, 2020

SHEET

 VERT:

 HORZ:
 

Scale:

GALVESTON COUNTY, TEXAS

OFTEX
A

ST

H E
ST

ATE

C
O

U
N
TY OF GALV

E
S
T

O
N

HL93 LOADING

WMR

JFT

BIRCH ROAD BRIDGE REPLACEMENT

73

04/06/2020

GENERAL NOTES:

PLAN

ELEVATION

FOR PAYMENT

END BRIDGE RAIL

FOR PAYMENT

END BRIDGE RAIL

CANAL

EXIST

20'-0"

1
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6
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101 TONS/SHAFT

DRILLED SHAFT

3~ 30" DIA X 54'

101 TONS/SHAFT

DRILLED SHAFT

3~ 30" DIA X 54'

0

10

20

13+00 13+5012+5012+00

BRIDGE LAYOUT

SHEET 1 OF 1SCALE: 1" = 20'

PGL

CSAB

C223 RAIL

NOM FACE OF

BAS-A

CSAB

BAS-A

T223 RAIL

NOM FACE OF

 OVERALL LENGTH OF RAIL = 100.00'

 OVERALL LENGTH OF BRIDGE = 80.00'

C223 RAIL

T223 RAIL OR

N88°04'19.29"E

O
F

F
S

E
T

1
'-

0
"
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F

F
S

E
T

1
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0
"

L
A

N
E

1
1
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0
"

L
A

N
E

1
1
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0
"

   CROWN, AND/OR SUPERELEVATION.

   VERTICAL AND MUST BE CORRECTED FOR GRADE,

4. ALL DIMENSIONS ARE EITHER HORIZONTAL OR

   DISPOSITION OF ALL EXISTING UTILITIES.

   OR FABRICATION. SEE UTILITY PLANS FOR

   DEPTHS OF ALL UTILITIES PRIOR TO CONSTRUCTION

3. CONTRACTOR SHALL VERIFY THE LOCATIONS AND

   TYPICAL SECTION.

2. SEE "BRIDGE TYPICAL SECTION" SHEET FOR

   GUIDE AUG 2018.

   - LRFD, JUL 2018 AND TXDOT BRIDGE DETAILING

   AS MODIFIED BY THE TXDOT BRIDGE DESIGN MANUAL

   AASHTO LRFD BRIDGE SPECIFICATIONS, 8TH EDITION,

1. DESIGNED FOR HL-93 LOADING IN ACCORDANCE WITH

� BIRCH RD

JOINT
TYPE A

JOINT
TYPE A

2
4
'-
0
" 
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O

A
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W
A

Y

3
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R
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L
L
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-20
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-30
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-40

-50

TO BE REMOVED
EXIST BRIDGE

H  = 1.09'10

(TYP)
GABIONS

EL 10.11
STA 13+36.07
ABUTMENT 2
FACE OF BKWL
END BRIDGE

EL 10.11
STA 13+36.07
ABUTMENT 2
FACE OF BKWL
END BRIDGE

EL 10.15
STA 12+56.07 
ABUTMENT 1
FACE OF BKWL
BEGIN BRIDGE

EL 6.97
LOW CHORD

14+0013+0012+00

3:1

3:1

3:1

(T
Y

P
)

S
0

1
°5

5
'4

1
"E

14+00

RR-8

3:1

� BOX BEAM #1

� BOX BEAM #7

 80.00' TYPE B28 BOX BEAM SPAN
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E
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E

6.23' LT
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T
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4
+
2
4
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3
 
'

P
C
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+
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2
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8
 '

RIPRAP
LIMITS OF RIPRAP
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RIPRAP
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RIPRAP
LIMITS OF

(BY OTHERS)
BRIDGE
PROP UTILTIY

GABIONS
LIMITS OF

GABIONS
LIMITS OF

GABIONS
LIMITS OF

GABIONS
LIMITS OF

UTILITY (TYP)
P-WATER

RR-8
6:1

6:1

6:1

6:1

H   = 1.88'100

20'-0"

CONTRACTOR'S EXPENSE. 
REPAIR ANY DAMAGE DURING CONSTRUCTION AT
REMOVE EXISTING TIMBER PILES TO 2' BELOW GRADE.
COMPLETELY REMOVE ABUTMENT AND BENT CAPS.
NOTE:
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SIDEWALK

6'-6" 11'-0" LANE 11'-0" LANE

OFFSET

1'-0" CURB

OFFSET

1'-0"

24'-0" ROADWAY

32'-6" OVERALL

S
L

A
B

5
"

� BIRCH RD

4 TYPE 5B28 + 3 TYPE 4B28 = 32'-10" (BOTTOM) 

PGL

T223 RAIL

1'-0" NOM

C223 RAIL

1'-0" NOM

2.0% 2.0%

1.0%

13'-0"19'-6"

2"

2"
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BRIDGE TYPICAL SECTION
ESTIMATED QUANTITIES &

5B28 5B28 4B28 4B28 4B28 5B28 5B28

SUMMARY OF ESTIMATED QUANTITIES

TYPICAL TRANSVERSE SECTION

BOX BEAM #1 BOX BEAM #7

416-6003 420-6013 422-6005 422-6013 425-6003 425-6004 442-6007 450-6006 450-6032

(30 IN)
DRILL SHAFT

(ABUT)
CL C CONC

(BOX BEAM)
CONC SLAB

REINF

SIDEWALK
BRIDGE

(4B28)
BEAM

CONC BOX
PRESTR

(5B28)
BEAM

CONC BOX
PRESTR

BRIDGE)
(MISC NON-
STR STEEL

(TY T223)
RAIL

(TY C223)
RAIL

LF CY SF SF LF LF LB LF LF

2 - ABUTMENTS 324 33.6 - - - 168 20.0 20.0

- - - - - - - -

1 - PRESTR CONC BOX BM SPAN - - 2600 600 238.50 318.00 - 80.0 80.0

TOTAL 324 33.6 2600 600 238.50 318.00 168 100.0 100.0
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SHEET 1 OF 2

ABUTMENT NO. 1

 17.459'  17.458'

 12.000' 5.459'  12.000'  5.458'

 1.000'

� STRUCTURE

BEGIN BRIDGE

� BRGS

(TYP)
EARWALL

2
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9
"

4.142' 4.642' 5.142' 3.532' 4.142'  4.642'  5.142'  3.533'

SHAFTS
� CAP AND ¡ DRILLED
FACE OF BACKWALL

"
2

1
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"
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1
1

'-
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2'-0" (TYP)

1'-0" (TYP) 1'-0" (TYP)

"
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1
9

1
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0
" "

2
1

4

½" (TYP)

(TYP)

"2
1

2

PLAN

ELEVATION

EARWALL ELEVATION DETAIL
(SLOPE TOP OF EARWALL AWAY FROM BEAMS)

 1.000'

BACKWALL

CAP

CONST JT

F

E (T
Y

P
)

7
"

(T
Y

P
)

2
¼

"

 34.917'

ROADWAY SURFACE
PARALLEL TO

SURFACE
ROADWAY
PARALLEL TO

ELEVATION POINTS
BETWEEN CAP
UNIFORM SLOPE

(TYP)
CONST JT

TOP OF RDWY
FLUSH WITH
APPROACH SLAB~

CONST JT

H

A
S

S

U

S A

H

E
L

SEE LAYOUT FOR SLOPE

(TYP)

3"

(T
Y

P
)

1
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1
"

12" MAX
SPA AT
BARS V ~

2
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6
"

(T
Y

P
)

7
"

2
"

6
"

9" 13 EQ SPA = 9'-6"

(TYP)

2'-6"

"4
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5 EQ SPA

BEAM SPA

DR SHAFT SPA

BAR S SPA
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3
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"
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3
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"2
1
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"2
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9

2" (TYP)

1

SECTION A-A

1
0
'-
0
" 

(T
Y

P
)

4 2

4

(TYP)

2'-6" 13 EQ SPA = 9'-6"

(TYP)

2'-6" 9"

"4
3

= 3'-3

5 EQ SPA

OUT-TO-OUT OF BARS.
  REINFORCING BAR DIMENSIONS SHOWN ARE
UNLESS NOTED OTHERWISE.
  COVER DIMENSIONS ARE CLEAR DIMENSIONS

MATERIAL NOTES:

   (f'c = 3,600 PSI).
2. PROVIDE CLASS C CONCRETE
 
1. PROVIDE GRADE 60 REINFORCING STEEL.

1

2

3

4

SEE BRIDGE LAYOUT FOR JOINT TYPE.

SEE STANDARD CRR FOR RIPRAP ATTACHMENT DETAILS, IF APPLICABLE.

SEE APPLICABLE RAIL DETAILS FOR RAIL ANCHORAGE CAST IN WINGWALLS.

SEE STANDARD FD FOR ALL FOUNDATION DETAILS AND NOTES.
 
AND LENGTH.
SEE BRIDGE LAYOUT FOR BEAM TYPE AND FOUNDATION TYPE, SIZE
 
ALL REINFORCING MUST BE GRADE 60.

CONCRETE STRENGTH F'C = 3,600 PSI.

DETAILING GUIDE AUG 2018.
BRIDGE DESGIGN MANUAL - LRFD, JUL 2018 AND TXDOT BRIDGE
BRIDGE SPECIFICATIONS, 8TH EDITION, AS MODIFIED BY THE TXDOT
DESIGNED FOR HL-93 LOADING IN ACCORDANCE WITH AASHTO LRFD

GENERAL NOTES:

POSITION.
DO NOT CAST EARWALLS UNTIL BEAMS ARE ERECTED IN THEIR FINAL

OF THE CENTERLINE OF BEAMS. 
FLOAT FINISH.  THE SURFACE MUST BE LEVEL IN THE DIRECTION
SURFACE FINISH FOR THE TOP OF CAP WILL BE A TEXTURED WOOD

FACE OF EARWALL TO BE CAST WITH VERTICAL SIDE OF BEAM.
EARWALL.  BOND TO BEAM WITH AN APPROVED ADHESIVE.  INSIDE
½" PREFORMED BITUMINOUS FIBER MATERIAL BETWEEN BEAM AND

INCREASE AS REQUIRED TO MAINTAIN 3" FROM FINISHED GRADE.

 20.709' 14.209'

3

1
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9
"

OTHERWISE
UNLESS NOTED

� BOX BEAM #7 � BOX BEAM #1
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� BIRCH ROAD &

L
E

V

REV. NO. DATE DESCRIPTION BY

NO.

4
/2

/2
0
2
0

p
w

:/
/u

s
-h

o
u
-p

w
0
1
.d

a
n
n
e
n
b
a
u
m

.l
o
c
a
l:
D

a
n
n
e
n
b
a
u
m

/D
o
c
u
m

e
n
ts

/T
ra

n
s
p
o
rt

a
ti
o
n
/5

1
6
6
-0

1
/D

e
s
ig

n
/0

7
 B

R
ID

G
E

/0
6
 A

b
u
tm

e
n
ts

/5
1
6
6
_
B

R
R

D
_
A

B
0
1
_
0
1
0
2
.d

g
n

1
1

:3
0

:1
0

 A
M

 U
S

E
R

: 

DANNENBAUM
ENGINEERING CORPORATION - HOUSTON, LLC

T.B.P.E. FIRM REGISTRATION #392
3100 WEST ALABAMA  HOUSTON, TEXAS 77098 (713) 520-9570

Job No.:

Date:

Drn By:

Ckd By:

January, 2020

SHEET

 VERT:

 HORZ: 

Scale:

GALVESTON COUNTY, TEXAS

OFTEX
A

ST

H E
ST

ATE

C
O

U
NTY OF GALV

ESTO
N

HL93 LOADING

WMR

JFT

BIRCH ROAD BRIDGE REPLACEMENT

75

04/06/2020

OF BEAM (TYP)

OUTSIDE EDGE

� BRG1
2

" 
M

A
X

2
 S

P
A

 A
T

1
'-
1
"

E

ST
AT

OF TEXAS

63797

S
EGI TERE

P
R

SS
E

F
O

IONAL

R
E

E
NIGNE

JOSE FRANCISCO TEJIDOR

DR



L

B

B

"4
1

2

2½" 9"

6"

2½"

2
'-

0
"

2'-0"

7"

2
'-

9
"

"
4

1
2
'-

3

2'-6"

3
 E

S

(TYP)

5"

1
'-

1
0
"

(TYP)

5"

BARS F BARS L BARS S BARS U BARS V & wV BARS wS

SECTION B-BWINGWALL ELEVATION

(EARWALL OMITTED FOR CLARITY)

CORNER DETAILS
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2 3"BARS wV & wS SPA ~ EQ SPA AT 12" MAX

DO NOT CAST EARWALLS UNTIL BEAMS ARE ERECTED IN THEIR FINAL POSITION.

VERTICAL SIDE OF BEAM.

BEAM WITH AN APPROVED ADHESIVE.  INSIDE FACE OF EARWALL TO BE CAST WITH

½" PREFORMED BITUMINOUS FIBER MATERIAL BETWEEN BEAM AND EARWALL.  BOND TO

Reinforcing Steel Lb

CY

BAR NO. SIZE LENGTH WEIGHT

QUANTITIES

TABLE OF ESTIMATED 

Class "C" Concrete

2" (TYP)

8"

  2   4

� BRG

OUT-TO-OUT OF BARS.
  REINFORCING BAR DIMENSIONS SHOWN ARE
UNLESS NOTED OTHERWISE.
  COVER DIMENSIONS ARE CLEAR DIMENSIONS

"
4

3
3

'-
0

8

4

10

6

18

40

4

32

14

16

22

22

#11

#5

#5

#6

#6

#4

#6

#5

#6

#6

#4

#5

33'-11"

2'-5"

6'-1"

32'-2"

4'-0"

9'-10"

7'-3"

9'-2"

11'-0"

9'-8"

7'-10"

9'-2"

A

E

F

H

L

S

U

V

wH1

wH2

wS

wV

1,442

10

63

290

108

263

44

306

231

232

115

210

3,314

16.8

2

4

SHEET 2 OF 2

ABUTMENT NO. 1

2'-5"

2
'-
1
"

4
'-
3
"

1'-8"

REV. NO. DATE DESCRIPTION BY

NO.

4
/2

/2
0
2
0

p
w

:/
/u

s
-h

o
u
-p

w
0
1
.d

a
n
n
e
n
b
a
u
m

.l
o
c
a
l:
D

a
n
n
e
n
b
a
u
m

/D
o
c
u
m

e
n
ts

/T
ra

n
s
p
o
rt

a
ti
o
n
/5

1
6
6
-0

1
/D

e
s
ig

n
/0

7
 B

R
ID

G
E

/0
6
 A

b
u
tm

e
n
ts

/5
1
6
6
_
B

R
R

D
_
A

B
0
1
_
0
2
0
2
.d

g
n

1
1

:3
0

:1
8

 A
M

 U
S

E
R

: 

DANNENBAUM
ENGINEERING CORPORATION - HOUSTON, LLC

T.B.P.E. FIRM REGISTRATION #392
3100 WEST ALABAMA  HOUSTON, TEXAS 77098 (713) 520-9570

Job No.:

Date:

Drn By:

Ckd By:

January, 2020

SHEET

 VERT:

 HORZ: 

Scale:

GALVESTON COUNTY, TEXAS

OFTEX
A

ST

H E
ST

ATE

C
O

U
NTY OF GALV

ESTO
N

HL93 LOADING

WMR

JFT

BIRCH ROAD BRIDGE REPLACEMENT

76

04/06/2020

E

ST
AT

OF TEXAS

63797

S
EGI TERE

P
R

SS
E

F
O

IONAL

R
E

E
NIGNE

JOSE FRANCISCO TEJIDOR

DR



~

A

A

 17.459'  17.458'

 12.000' 5.459'  12.000'  5.458'

 1.000'

� STRUCTURE

� BRGS

(TYP)
EARWALL

2
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4.142' 4.642' 5.142' 3.532' 4.142'  4.642'  5.142'  3.533'
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EARWALL ELEVATION DETAIL
(SLOPE TOP OF EARWALL AWAY FROM BEAMS)
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CAP
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)

7
"

(T
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)
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¼

"

 34.917'

ROADWAY SURFACE
PARALLEL TO

SURFACE
ROADWAY
PARALLEL TO

ELEVATION POINTS
BETWEEN CAP
UNIFORM SLOPE

(TYP)
CONST JT

TOP OF RDWY
FLUSH WITH
APPROACH SLAB~

H

A
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U
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E
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SEE LAYOUT FOR SLOPE
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)
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1
"

12" MAX
SPA AT
BARS V ~
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)

7
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2
"

6
"
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5 EQ SPA

BEAM SPA

DR SHAFT SPA

BAR S SPA
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SECTION A-A

1
0
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0
" 

(T
Y

P
)

4 2

4

(TYP)

2'-6" 13 EQ SPA = 9'-6"

(TYP)

2'-6" 9"

"4
3

= 3'-3

5 EQ SPA

OUT-TO-OUT OF BARS.
  REINFORCING BAR DIMENSIONS SHOWN ARE
UNLESS NOTED OTHERWISE.
  COVER DIMENSIONS ARE CLEAR DIMENSIONS

MATERIAL NOTES:

   (f'c = 3,600 PSI).
2. PROVIDE CLASS C CONCRETE
 
1. PROVIDE GRADE 60 REINFORCING STEEL.

1

2

3

4

SEE BRIDGE LAYOUT FOR JOINT TYPE.

SEE STANDARD CRR FOR RIPRAP ATTACHMENT DETAILS, IF APPLICABLE.

SEE APPLICABLE RAIL DETAILS FOR RAIL ANCHORAGE CAST IN WINGWALLS.

SEE STANDARD FD FOR ALL FOUNDATION DETAILS AND NOTES.
 
AND LENGTH.
SEE BRIDGE LAYOUT FOR BEAM TYPE AND FOUNDATION TYPE, SIZE
 
ALL REINFORCING MUST BE GRADE 60.

CONCRETE STRENGTH F'C = 3,600 PSI.

DETAILING GUIDE AUG 2018.
BRIDGE DESGIGN MANUAL - LRFD, JUL 2018 AND TXDOT BRIDGE
BRIDGE SPECIFICATIONS, 8TH EDITION, AS MODIFIED BY THE TXDOT
DESIGNED FOR HL-93 LOADING IN ACCORDANCE WITH AASHTO LRFD

GENERAL NOTES:

POSITION.
DO NOT CAST EARWALLS UNTIL BEAMS ARE ERECTED IN THEIR FINAL

OF THE CENTERLINE OF BEAMS. 
FLOAT FINISH.  THE SURFACE MUST BE LEVEL IN THE DIRECTION
SURFACE FINISH FOR THE TOP OF CAP WILL BE A TEXTURED WOOD

FACE OF EARWALL TO BE CAST WITH VERTICAL SIDE OF BEAM.
EARWALL.  BOND TO BEAM WITH AN APPROVED ADHESIVE.  INSIDE
½" PREFORMED BITUMINOUS FIBER MATERIAL BETWEEN BEAM AND

INCREASE AS REQUIRED TO MAINTAIN 3" FROM FINISHED GRADE.

3

1
'-
9
"

14.209'20.709'

CONST JT

OTHERWISE
UNLESS NOTED

2" (TYP)

PGL
¡ BIRCH ROAD &

� BOX BEAM #1 � BOX BEAM #7
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L

B

B

  4

"4
1

2

2½" 9"

6"

2½"

3
 E

S

SECTION B-BWINGWALL ELEVATION

(EARWALL OMITTED FOR CLARITY)

CORNER DETAILS

BACKWALL CAP

F

E

wH2

wS

wH1

wV

U

F

S

V

A

A

H

HL

wV

2'-0"

1'-0"

1'-0"

"
2

1
3

"
2

1
4

OTHERWISE
UNLESS NOTED

wH2

wV

wS

wH1

CONST JT

10'-0"

2
'-

6
"

U

wH1

wS

wV

wH2

ROADWAY GRADE
PARALLEL TOCONST JT

PERMISS

TOP OF RDWY
FLUSH WITH

2
 E

S

6
"

1
'-

1
"

"4
1

2 3"BARS wV & wS SPA ~ EQ SPA AT 12" MAX

DO NOT CAST EARWALLS UNTIL BEAMS ARE ERECTED IN THEIR FINAL POSITION.

VERTICAL SIDE OF BEAM.

BEAM WITH AN APPROVED ADHESIVE.  INSIDE FACE OF EARWALL TO BE CAST WITH

½" PREFORMED BITUMINOUS FIBER MATERIAL BETWEEN BEAM AND EARWALL.  BOND TO

Reinforcing Steel Lb

CY

BAR NO. SIZE LENGTH WEIGHT

QUANTITIES

TABLE OF ESTIMATED 

Class "C" Concrete

2" (TYP)

  2   4

� BRG

OUT-TO-OUT OF BARS.
  REINFORCING BAR DIMENSIONS SHOWN ARE
UNLESS NOTED OTHERWISE.
  COVER DIMENSIONS ARE CLEAR DIMENSIONS

  2

"
4

3
3

'-
0

8

4

10

6

18

40

4

32

14

16

22

22

#11

#5

#5

#6

#6

#4

#6

#5

#6

#6

#4

#5

33'-11"

2'-5"

6'-1"

32'-2"

4'-0"

9'-10"

7'-3"

9'-2"

11'-0"

9'-8"

7'-10"

9'-2"

A

E

F

H

L

S

U

V

wH1

wH2

wS

wV

1,442

10

63

290

108

263

44

306

231

232

115

210

3,314

16.8
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2
'-
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7"

2
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(TYP)
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1

0
"

(TYP)

5"

BARS F BARS L BARS S BARS U BARS V & wV BARS wS

8"

2'-5"

2
'-
1
"

4
'-
3
"

1'-8"
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POINT (5) (BK)

STEP ELEVATION

POINT (1) (FWD)

STEP ELEVATION

3
2
'-

1
0
"
 O

V
E

R
A

L
L

 B
O

T
T

O
M

 W
ID

T
H

1
3
'-

2
"

1
9
'-

8
"

1
6
'-

5
"

1
6
'-

5
"

� ABUTMENT 2

POINT (8) (BK)
STEP ELEVATION

POINT (5) (FWD)
STEP ELEVATION

� BEARING

THE ELEVATION LINE LOOKING UPSTATION.
LEFT SIDE AND RIGHT SIDE ARE REFERENCED FROM

INTERIOR CAP ELEVATION

POINT (1)
STEP ELEV

TOP OF CAP

SLAB BEAM #1
OUTSIDE EDGE OF

SHEET 1 OF 1

CAP ELEVATION DETAILS

LEFT EXTERIOR CAP ELEVATION RIGHT EXTERIOR CAP ELEVATION

TOP OF CAP

POINT (8)
STEP ELEV

POINT (8) (FWD)
STEP ELEVATION

� BEARING

SLAB BEAM #7
OUTSIDE EDGE OF

POINT (6)
STEP ELEV

POINT (5)
STEP ELEV

POINT (1) (BK)
STEP ELEVATION

POINT (6) (FWD)
STEP ELEVATION

POINT (6) (BK)
STEP ELEVATION

5B28 5B284B28 4B28 4B28

(TYP)

"2
1

9

(TYP)

"2
1

9

� STEP
� JOINT &

� STEP
� JOINT &

BOX BEAM #1 BOX BEAM #7

CAP

BOX BEAM STEP ELEVATIONS

BENT
STEP  1 STEP  8

RT.SIDE RT.SIDE RT.SIDE LT.SIDE

 # 1  (FWD) 6.713

 # 2  (BK)

STEP  5 STEP  6

7.083 7.047 6.843

BRIDGE
BEGIN

BRIDGE
END

"
4

3
4

'-
1

LT.SIDELT.SIDE

7.083 7.047

6.665 7.035 7.035 6.999 6.7956.999

AT CAP ELEVATIONS

TRANSVERSE SECTIONS

PLAN OF STEP ELEVATIONS

� ABUTMENT #1

� INT BOX BEAM JT

� INT BOX BEAM JT

EXT BOX BEAM #1
OUTSIDE EDGE OF

EXT BOX BEAM #7
OUTSIDE EDGE OF

� BOX BEAM #1

� BOX BEAM #7

� BIRCH ROAD & PGL

� BIRCH ROAD & PGL
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EDGE OF BEAM

OUTSIDE BOTTOM

OF BEAM AND SLAB

OUTSIDE TOP EDGE

A

A

T

T
¡  BOX BEAM #7

2 ¾"2 ¾"

F
A

C
E

 O
F

 R
A

IL
F

A
C

E
 O

F
 R

A
IL

EDGE OF BEAM

OUTSIDE BOTTOM PLAN

TYPICAL TRANSVERSE SECTION

2"

"4
3

4'-11 "4
3

4'-11 "4
3

3'-11 "4
3

3'-11 "4
3

3'-11 "4
3

4'-11 "4
3

4'-11

"16
15

1 "16
15

1 "16
15

1 "16
15

1 "16
15

1 "16
15

1

(TYP)

3" 12" MAX SPA
BARS T AT

19'-6" 13'-0"

C
O

V
E

R

"
2

1
2

5
"
 M

IN

�
 B

R
G

"X
" 

A
T

�
 B

R
G

"Y
" 

A
T

COVER (TYP)

" END2
1

1

2"

~

CONST JOINT
PERMISSIBLE

CONC (TYP)
SHEAR KEY

A T

80.00'

BARS DT AND H PLACEMENT
END DIAPHRAGM SECTIONS FOR
END DIAPHRAGM ~ SEE TYPICAL

BARS DT AND H PLACEMENT
END DIAPHRAGM SECTIONS FOR
END DIAPHRAGM ~ SEE TYPICAL

~

~

~

INTERIOR BENT
ABUTMENT OR

TYPICAL END DIAPHRAGM SECTION
ALONG CENTERLINE OF BOX BEAM

DIAPHRAGM
END

CIP SLABH

BARS D
BEAM

¡ INTERIOR BENT
FACE OF BKWL OR

 PT4
1

� BRG � SPAN
SYM ABOUT

ON FIELD OBSERVATION.
DEFLECTIONS MAY BE ADJUSTED BASED
AND ACTUAL DIMENSION MAY BE LESS.  
DEFLECTIONS SHOWN ARE THEORETICAL 
(E  = 5 X 10�  KSI).  CALCULATED 
TO SHEAR KEY AND CONCRETE SLAB ONLY, 
NOTE: DEFLECTIONS SHOWN ARE DUE

c

DEFLECTION DIAGRAM
DEAD LOAD

 A 

 DT

 H 

 T 

#4 

#4 

#5 

#4 

BAR SIZE

BAR TABLE

NO.
BEAM POINT

KEY
SHEAR

SLAB TOTAL

KEY
SHEAR

(BOX BEAM)
SLAB

REINF CONC

(TY 4B28)
BEAMS

BOX
CONCRETE

PRESTR

(TY 5B28)
BEAMS

BOX
CONCRETE

PRESTR

STEEL
REINF
TOTAL

� BRG
"X" AT

� BRG
"Y" AT

DEAD LOAD DEFLECTIONS (FT) SECTION DEPTHS

- CY SF LF LF Lb

 ALL 
 "A" 

 "B" 0.022

0.016 0.021

0.030 0.052

0.037
6" 2'-10"

AND SECTION DEPTHS
TABLE OF DEFLECTIONS

TABLE OF ESTIMATED QUANTITIES

"A
"

"B
"

ABUT #1
FACE OF BKWL

ABUT #2
FACE OF BKWL

JOINT
TYPE A

JOINT
TYPE A

C223 RAIL

1'-0" NOM

T223 RAIL

1'-0" NOM
OFFSET
1'-0" CURB

SIDEWALK

6'-6"

24'-0" ROADWAY

32'-6" OVERALL

BOX BEAM 7BOX BEAM 1

2
"

O
F

F
S

E
T

1
'-
0

" 
C

U
R

B

2
"

3
2

'-
6

" 
O

V
E

R
A

L
L

1
9

'-
6

"
1

3
'-
0

"

2
4
'-
0
" 

R
O

A
D

W
A

Y

1
1

'-
0

"
1

1
'-
0

"

S
ID

E
W

A
L

K

6
'-
6
"

11'-0" LANE11'-0" LANE
OFFSET
1'-0"

O
F

F
S

E
T

1
'-
0

" 

SPAN

TOTAL

1

27.8

27.8 238.50 318.00 5,200

238.50 318.00 5,200

  1

FACTOR OF 2.0 psf.
REINFORCING STEEL WEIGHT IS BASED ON AN APPROXIMATE

4

TYPE A JOINT DETAIL

1 

  SEE RAILING DETAILS AND STANDARD BBRAS FOR RAIL ANCHORAGE.
    EPOXY COATED ~ #4 = 2'-1"
    UNCOATED ~ #4 = 1'-5"
  BAR LAPS, WHERE REQUIRED, WILL BE AS FOLLOWS:
  ALL REINFORCING MUST BE GRADE 60.
  PROVIDE CLASS S (HPC) CONCRETE IF SHOWN ELSEWHERE IN THE PLANS.
  PROVIDE CLASS S CONCRETE (F'C = 4,000 PSI) FOR SLAB AND SHEAR KEY.
  DESIGNED ACCORDING TO AASHTO LRFD SPECIFICATIONS.
GENERAL NOTES:6

5

2

3

4

5

6

2

3

2.00% 2.00%

OF BEAM AND SLAB
OUTSIDE TOP EDGE

1.00%

SEE BRSM STANDARD FOR REINFORCING.

WITH ITEM 438 "CLEANING AND SEALING JOINTS".
USE CLASS 7 SILICONE SEALANT.  PREPARE JOINT AND SEAL IN ACCORDANCE

COMPATIBLE WITH THE SEALANT.
BACKER ROD MUST BE 25% LARGER THAN JOINT OPENING AND MUST BE

WELD ONE BAR H TO TWO BARS D AT EACH END OF ALL BEAMS.
PROVIDE 1 ½" END COVER TO BARS H.  AFTER ALL BEAMS HAVE BEEN PLACED,

ACCEPTABLE TO THE ENGINEER.
FORM BOTTOM OF SHEAR KEYS WITH FOAM BACKER ROD OR OTHER MATERIAL

SLAB THICKNESS AT MIDSPAN OF BEAMS MAY NOT EXCEED 7 INCHES.

7

7

~

PGL

2,600

2,600

� BIRCH ROAD

� BOX BEAM #1

T
2
2
3
 R

A
IL

1
'-
0

" 
N

O
M

C
2

2
3

 R
A

IL

1
'-
0

" 
N

O
M

Bars T

� BIRCH ROAD & PGL

SHEET 1 OF 2

CONCRETE BOX BEAM SPAN
80.00' PRESTRESSED

BARS A AT 6" MAX SPA

REV. NO. DATE DESCRIPTION BY

NO.

4
/2

/2
0
2
0

p
w

:/
/u

s
-h

o
u

-p
w

0
1

.d
a

n
n

e
n

b
a

u
m

.l
o

c
a

l:
D

a
n

n
e

n
b

a
u

m
/D

o
c
u

m
e

n
ts

/T
ra

n
s
p

o
rt

a
ti
o

n
/5

1
6

6
-0

1
/D

e
s
ig

n
/0

7
 B

R
ID

G
E

/0
9

 S
la

b
 u

n
it
s
/5

1
6

6
_

B
R

R
D

_
S

L
A

B
_

0
1

0
2

.d
g

n

1
1

:5
8

:4
4

 A
M

 U
S

E
R

: 

DANNENBAUM
ENGINEERING CORPORATION - HOUSTON, LLC

T.B.P.E. FIRM REGISTRATION #392
3100 WEST ALABAMA  HOUSTON, TEXAS 77098 (713) 520-9570

Job No.:

Date:

Drn By:

Ckd By:

January, 2020

SHEET

 VERT:

 HORZ: 

Scale:

GALVESTON COUNTY, TEXAS

OFTEX
A

ST

H E
ST

ATE

C
O

U
NTY OF GALV

ESTO
N

HL93 LOADING

WMR

JFT

BIRCH ROAD BRIDGE REPLACEMENT

80

04/06/2020

5B28 5B28 4B28 4B28 4B28 5B28 5B28

Slab or C-I-P Slab (Typ)
Backwall, Approach
Top of Abutment

Fiber Mat'l
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"
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"
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 BENT REPORT

 BEAM REPORT

ABUT NO.  1  (S 1 55 40.71 E)

DISTANCE BETWEEN STATION LINE AND STEP LINE 1, 19.6667L

STEP SPAC. BEAM ANGLE

(CL BENT) D M S

SPAN 1

STEP 1 0.0000 90 0 0.00

LEFT

BOX 1 CENTER

RIGHT

5.0608 90 0 0.00

LEFT

BOX 2 CENTER

RIGHT

5.1424 90 0 0.00

LEFT

BOX 3 CENTER

RIGHT

4.1424 90 0 0.00

LEFT

BOX 4 CENTER

RIGHT

STEP 5 4.1424 90 0 0.00

LEFT

BOX 5 CENTER

RIGHT

STEP 6 4.1422 90 0 0.00

LEFT

BOX 6 CENTER

RIGHT

5.1424 90 0 0.00

LEFT

BOX 7 CENTER

RIGHT

STEP 8 5.0608 90 0 0.00

TOTAL 32.8335

ABUT NO. 2  (S 1 55 40.71 E)

DISTANCE BETWEEN STATION LINE AND STEP LINE 1, 19.6667L

STEP SPAC. BEAM ANGLE

(CL BENT) D M S

SPAN 1

STEP 1 0.0000 90 0 0.00

LEFT

BOX 1 CENTER

RIGHT

5.0608 90 0 0.00

LEFT

BOX 2 CENTER

RIGHT

5.1424 90 0 0.00

LEFT

BOX 3 CENTER

RIGHT

4.1424 90 0 0.00

LEFT

BOX 4 CENTER

RIGHT

STEP 5 4.1424 90 0 0.00

LEFT

BOX 5 CENTER

RIGHT

STEP 6 4.1422 90 0 0.00

LEFT

BOX 6 CENTER

RIGHT

5.1424 90 0 0.00

LEFT

BOX 7 CENTER

RIGHT

STEP 8 5.0608 90 0 0.00

TOTAL 32.8335

BEAM REPORT AT CENTER OF BOX BEAM

HORIZONTAL DISTANCE TRUE DISTANCE BEAM

C-C BENT C-C BRG. BOT. BEAM FLG. SLOPE

BEAM 1 80.0000 78.4167 79.5000 -0.00062

BEAM 2 80.0000 78.4167 79.5000 -0.00062

BEAM 3 80.0000 78.4167 79.5000 -0.00062

BEAM 4 80.0000 78.4167 79.5000 -0.00062

BEAM 5 80.0000 78.4167 79.5000 -0.00062

BEAM 6 80.0000 78.4167 79.5000 -0.00062

BEAM 7 80.0000 78.4167 79.5000 -0.00062

CONCRETE BOX BEAM SPAN
80.00' PRESTRESSED
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Standard
Division
Bridge

DN: CK: DW: CK:FILE:
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TYPE

BEAM

SIZE "e"

LC

"e"

END

PRESTRESSING STRANDS

OPTIONAL DESIGN

STRUCTURE

CONCRETE

NO.

SPAN

STRGTH

(in) (in) (in) (in)(ksi)

fpu

(ft-kips)

NO.

TOTAL

DESIGNED BEAMS (STRAIGHT STRANDS)

STRGTH

COMP

28 DAY

MINIMUM

(ksi)

f'c3 6 9 12 15TOTAL

(ft from end)

DE-

BONDED

STRANDS

NO.OF

DEBONDED STRAND PATTERN PER ROW

DEB

NO.

TOT

BOTTOM

FROM

DIST

fct(ksi) fcb(ksi)

PATTERN

STRAND

STD

NON-

(ksi)

f'ci

STRGTH

RELEASE

1 L
(SERVICE I)

(TOP C)

STRESS

COMP

LOAD

DESIGN

L
(SERVICE III)

(BOTT C)

STRESS

TENSILE

LOAD

DESIGN

(STRENGTH I)

CAPACITY

MOMENT

ULTIMATE

MINIMUM

REQUIRED

ShearMoment

2

FACTOR

DISTRIBUTION

LIVE LOAD

 DEBONDED TO

NUMBER OF STRANDS

DESIGN NOTES:

FABRICATION NOTES:

bbstds07.dgn
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(NON-STANDARD SPANS)

BBND

BOX BEAM DESIGNS 

PRESTRESSED CONCRETE 

December 2006 

 TxDOT TxDOT   SFS  SDB  

1

TxDOT B28 BOX BEAMS TxDOT B20 BOX BEAMSTxDOT B40 BOX BEAMS TxDOT B34 BOX BEAMS

2

3

are greater than 100 ft.

4B40 and 5B40 boxes when beam lengths

Bottom corner chamfer required for 

Portion of full HL93.

  

Optional designs must likewise conform.

  

    Tension = 0.24    f'ci

  

Compression = 0.65 f'ci

  

Based on the following allowable stresses (ksi):

01-16: Notes.

04-11: f'ci and LLDF.

BRIDGE

BIRCH RD

  Full-length debonded strands are only permitted in positions marked   .

staggered in each row.

the vertical centerline. Decrease debonded lengths working inward, with debonding

  Do not debond strands in position "1". Distribute debonded strands equally about

  Strand debonding must comply with Item 424.4.2.2.2.4.

  3) Space strands as equally as possible across the entire width.

  2) Place strand symmetrically about vertical centerline of box.

  1) Locate a strand in each "1" position.

then row "6.5", etc. Place strands within a row as follows:

unless a non-standard stand pattern is indicated. Fill row "2.5", then row "4.5",

  Locate strands for the designed beam as low as possible on the 2" grid system

Engineer registered in the State of Texas.

submittals and shop drawings must be signed, sealed and dated by a Professional

the designed beam or an approved optional beam design. All optional design

  When shown on this sheet, the Fabricator has the option of furnishing either

  Use low relaxation strands, each pretensioned to 75 percent of fpu.

  Provide Grade 60 reinforcing steel bars.

  Provide Class H concrete. 

humidity of 60 percent. Optional designs must likewise conform.

  Prestress losses for the designed beams have been calculated for a relative

    1     7     5B28          24   0.6  270  11.24  11.24   2   2.5   24     2    0   2   0   0   0   4.000  5.000   2.648    -2.926     2631    0.365  0.632 

    1     6     5B28          26   0.6  270  11.24  11.24   4   2.5   26     4    2   0   0   2   0   4.000  5.000   2.815    -3.095     2732    0.359  0.631 

    1     5     4B28          24   0.6  270  10.95  10.89   6   2.5   22     6    2   0   2   0   2   4.000  5.000   3.036    -3.266     2350    0.304  0.459 

    1     4     4B28          22   0.6  270  11.12  11.12   4   2.5   22     4    2   0   0   2   0   4.000  5.000   2.947    -3.101     2235    0.304  0.459 

    1     3     4B28          26   0.6  270  10.81  10.72   6   2.5   22     6    2   0   2   0   2   4.400  5.000   3.176    -3.524     2529    0.304  0.459 

    1     2     5B28          28   0.6  270  11.24  11.24   6   2.5   28     6    2   0   2   0   2   4.000  5.000   2.926    -3.308     2911    0.359  0.631 

    1     1     5B28          26   0.6  270  11.24  11.24   4   2.5   26     4    2   0   0   2   0   4.000  5.000   2.762    -3.139     2810    0.365  0.632 
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~

1

2

3

20'-0"

PLAN

this dimension

details for

See structure

~

~

"2
1

A DT B

"2
1

CL Structure

D A

T B

(Typ)

Joint Detail

See Isolation

4

6

BAR SIZE

#8 A

#5 B

#5 D

#5 T

TABLE
BAR

~

3

5

Top of Slab)

(Flush with

Approach Slab

~

1
3
"

"
4

1
"

2
1

rod

Backer

8

6

7

"2
1

Approach Slab

ISOLATION JOINT DETAIL

"
4

3

"2
1

Joint Detail

Construction

See Sealed

~

SECTION D-DSECTION B-B SECTION C-CSECTION A-A

 

1

6'-0"

2 2

2

20'-0"

Bars B (top) and D (bott)

Spaced at 12" Max

2" 2"

B (top)

D (bott)

Bars B (top) and D (bott)

Spaced at 12" Max

2"

2"

8

7

Joint Detail

See Isolation

~

reinforcement

standard for

See RW(TRF)

Joint Detail

Construction

See Sealed

D A

B TB T

D A

5

2" Typ

B TD B

DA

D

B T B T

A

D

1
3
"

1
3
"

1
3
"

1
3
"

1
3
"

JOINT DETAIL

CONSTRUCTION

SEALED

~

6

TYPICAL TRANSVERSE SECTION

7

A

Uncoated

Epoxy coated

2'-0"

Min Lap3'-0"

W
 =

 W
id

th
 o

f
 A

p
p

r
o

a
c
h

 S
la

b
 (

f
t)

W
 =

 W
id

th
 o

f
 A

p
p

r
o

a
c
h

 S
la

b
 (

f
t)

CIP RETAINING WALL

SHOWING WINGWALL OR

SHOWING MSE WALL

W = Width of Approach Slab (ft)

Pavement

Asphaltic Concrete

9

9

APPROXIMATE QUANTITIES
4

GENERAL NOTES:

A

A

C

C

D

D

B

B

A

A

B

B

A

A

C

C

D

D

A

A

2"     Typ

2"

2
" 2"

3
"

noted otherwise.

  Cover dimensions are clear dimensions, unless

wall

MSE

           S = Skew Angle (deg)

 

           W = Width of Approach Slab (ft)

 

Volume of Appr Slab Conc (CY) = 0.802W + 0.02W² Tan S

 

Reinf steel weight =  8.5 Lbs/SF of Approach Slab

bridge

Edge of

wall

CIP retaining

Wingwall or

at 12" Max

T (top), Spa

at 6" Max

A (bott), Spa

wall

CIP retaining

Wingwall or

(Showing non-skewed approach slab.) (Showing skewed approach slab.)

bridge

Edge of

wall

CIP retaining

Wingwall or

angle (deg)

S = Skew

D (bott)

B (top) and

at 12" Max

T (top), Spa

Bend as shown.

D (bott)

B (top) and

at 6" Max

A (bott), Spa

drain

Shoulder

wall

CIP retaining

Wingwall or

joint

Construction

backwall

Abutment

wall

retaining

or CIP

Wingwall

wall

retaining

or CIP

Wingwall

wall

retaining

or CIP

Wingwall

wall

CIP retaining

Wingwall or

joint

Construction

backwall

abutment

Face of

Const joint Const joint

backwall

abutment

Face of

reinforcing

Abutment

basaste1-19.dgn

silicone)

(low modulus

or 8 joint sealant

Class 4, 5, 7,

silicone)

(low modulus

or 8 joint sealant

Class 4, 5, 7,

(Typ)

" R4
1Tool 

"8
1" - 16

1 
"

2
1

1
 

"
 t

o
4

1
 

"
2

1
 

"
8

5
 

LONGITUDINAL SAW CUT JOINT DETAIL

7modulus silicone)

joint sealant (low

Class 4, 5, 7 or 8

"4
1" - 8

1 

"4
1 

tire rubber

recycled

Rebonded

when concrete railing projects over the approach slab.

recycled tire rubber between concrete railing and top of approach slab as shown

" rebonded2
1If bridge rail is present at the wingwall or CIP retaining wall, place 

 

the sealant.

Provide backer rod that is 25% larger than joint opening and compatible with

 

Place in accordance with Item 438.

 

See details elsewhere in plans for required cross-slope.

 

provided minimum laps shown are achieved.

Multiple piece tie bars are acceptable at longitudinal construction joints

 

For Contractor's information only.  Quantities shown are for one approach slab.

 

See details elsewhere in plans for shoulder drain location and details.

 

construction joints must receive approval of the Engineer.

joints in the bridge slab with bridges built in stages.  Other longitudinal

Provide longitudinal construction joints that align with longitudinal construction

 

bar length = 2'-6".  Bend bars as necessary.

slab.

  All details shown herein are subsidiary to bridge approach

Engineer.

Other stress relieving pads may be used if approved by the

stabilized base) stress relieving pad between the approach

  Provide a 1" (asphaltic concrete pavement or asphalt

Item 422.

  Cure for 4 days using water or membrane curing per

and grades shown on the plans.

approach slab to the typical cross-section and to the lines

slab, unless otherwise indicated on the plans.

for a minimum distance of 100 feet prior to the approach

  Construct the subgrade or subbase away from the bridge

Fillers."

meets the requirements of DMS-6310.  "Joint Sealants and

the Engineer.)

(Stress Cap, Zip Strip, Stress Lock, or equal as approved by

" vinyl or plastic joint former2
1joint consisting of 1 

accordance with Item 438.  Alternately, provide a controlled

" and seal in2
1hours of concrete placement to a depth of 1 

approach slab exceeds 16 feet.  Saw cut joints within 24

width between longitudinal construction joints or edges of

Saw Cut Joint Detail at lane lines and shoulders when

  Provide longitudinal joints as shown on the Longitudinal

  Provide Grade 60 reinforcing steel.

strength of 4,000 psi.

  Provide Class "S" concrete with a minimum compressive

  Construct approach slab in accordance with Item 422.

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - basaste1-19.dgn
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HL93 LOADING

3"
 Mi

n

(Ty
p)

1 
½
" 

Mi
n

3"

9 
½
"

(Ty
p)

W

L BearingC

Skew Angle

3
"

(
M

i
n

)
L

3
"

W

L

or Inverted Tee Stem

Face of Abutment Backwall

3"
 Mi

n

(Ty
p)

1 
½
" 

Mi
n

9 
½
"

(Ty
p)

W

L BearingC

Skew Angle

3
"

(
T

y
p
)

L

(
T

y
p
)

3
"

W

L

L BearingC

AT ABUTMENT OR INVERTED TEE BENTS

AT CONVENTIONAL INTERIOR BENTS

ELASTOMERIC BEARING PLACEMENT DIAGRAMS

C

Bearing 

Elastomeric

Laminated

(
M

i
n

)

Bearing 

Elastomeric

Laminated

(Ty
p)

(Ty
p)

or Inverted Tee Corbel 

Face of Abutment Cap
or Inverted Tee Corbel 

Face of Abutment Cap

Face of Interior Bent Cap

Face of Interior Bent Cap

Bearing 

Elastomeric

Laminated

Bearing 

Elastomeric

Laminated

(Ty
p)

L BentC

L BentC

or Inverted Tee Stem

Face of Abutment Backwall

3"

3"

  1

L Beam 

CL Beam 

L BearingC

3

4

2

0.0625"

1

Length

B
O

T
T

A
l
l
 
b
e
a
m

 
t
y
p
e
s

Bevel to match Beam Slope

(50 DUROMETER)

4 4

3

ELEVATION

P
a
d
 T

a
p
e
r
 i
n
 i
n
c
h
e
s
 (

=
 ⅛

"
)

N

�
"
 M

in

⅜
"
 M

a
x

2

2

Length = L

tapered elastomeric top layers.
and minimum thickness criteria for
may be sloped to satisfy maximum
the pad, except the top laminate(s)
parallel to the bottom surface of
Place 0.105" thick steel laminates

E
la

s
to

m
e

r 
T

h
ic

k
n

e
s
s

¼
"
 6

 R
e
q
'd

 a
t 
¼

"
  
¼

"

IN
T

E
R

IO
R

T
O

P

(50 DUROMETER)

ELASTOMERIC BEARING SECTION

manufacture of bearing pads, is not  permitted.
The use of Polyisoprene (natural rubber), for the

2 ¾"

Locate Permanent Mark here.

than            IN/IN.
vary from plan beam slope by more
Fabricated pad top surface slope must not
           (etc.)
           N=2, (for  ¼" taper)
           N=1, (for  ⅛" taper)
Examples:  N=0, (for 0" taper)
taper in  ⅛" increments) in this mark.
will include the value of "N" (amount of
located on the high side. The Fabricator
For tapered pads, BEARING TYPE will be
Indicate BEARING TYPE on all pads.

are for elastomer only, on tapered layers.
Maximum and minimum layer thicknesses shown

treatment as shown for Abutment Bents.
elastomeric bearings will receive the same
For Transition Bents with backwall, beams and

and the Back Station Beam End will have two bearings.
The Forward Station Beam End will have one bearing

C

GENERAL NOTES:

30 degrees only.
  These details are applicable for skews up to
See Bridge Layout for actual direction.
  Details are drawn showing right forward skew. 
"Prestressed Concrete Box Beams".
bearings is to be included in unit price bid for 
  Cost of furnishing and installing elastomeric 
provided to the Engineer.
layout.  A copy of the bearing layout is to be
each bearing in accordance with the bearing
by the bearing fabricator.  Permanently mark
orientation of all bearings will be developed 
  A bearing layout which identifies location and
  Shop drawings for approval are required.
allowable tolerances.
However, predicted contact is considered within 
slope may not provide uniform contact.
  For skewed supports, Bearings beveled for beam 
moderate beam slopes up to 0.0113 ft/ft.
  Constant thickness bearings may be used for 
shown.
nominal L bearing as possible within limits 
dimensions shown.  Center bearings as near 
 Set beams on elastomeric bearings of the 

 4B20

TYPE
BEARING

TYPE
BEAM

B20-"N"
  6" 

ONE BEARING

L W L W

 12"   6"   6" 

 5B20   6"  12"   6"   6" 

 4B28   6"  14"   6"   7" 

 5B28   6"  14"   6"   7" 

 4B34   6"  16"   6"   8" 

 5B34   6"  16"   6"   8" 

 4B40   6"  20"   6"  10" 

 5B40   6"  20"   6"  10" 

B28-"N"

B34-"N"

B40-"N"

BEARING DIMENSIONS
ELASTOMETRIC 

BEARINGS
TWO 

BEARING DETAILS
ELASTOMERIC

PRESTR CONC BOX BEAMS

BBEB
bbstde08.dgn

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - bbstde08.dgn
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4" "4
14 

1

3

1

5

4

Top of Deck

Box Beam

~

~

5

3

1

4

See rail

standard

(Showing typical concrete rail anchorage)

for rail anchorage.

See rail standard

anchorage bars.

Example of rail

for rail anchorage.

See rail standard

anchorage bars.

Example of rail

into rail is maintaned.

only if required projection

may rest on top of beam

Rail anchorage bars

maintaned.

projection into rail is

beam only if required

may rest on top of

Rail anchorage bars

1

2

3

4

5

CONSTRUCTION NOTES:

MATERIAL NOTES:

GENERAL NOTES:

BBRAS

"
8

5

8"

4"

C

"4
14 

1

"2
11 

Box beam bars Z(#4)
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r
d
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P
r
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  Cover dimensions are clear dimensions, unless noted otherwise.
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CAST-IN-PLACE ANCHORAGE OPTION

72

PART SPAN ELEVATION SECTION

TYPICAL CONCRETE RAIL ANCHORAGE

RAILS AT EXPANSION JOINTS

PLAN OF CONCRETE

R
a
il

C
o
n
c
r
e
te

F
o
o
tp

r
in

t

Joint

Expansion

L Slab
C

C

of Slab.

Outside Edge

Abut Wingwall

of Slab or

Outside Edge

L Concrete Rail FootprintC

Expansion Joint

L Concrete Rail

8

9

8

9

9

"
4

1
1

1
 

"
 M

in
2

1
6
 

anchor bolts on exterior beams only.

Bend or cut and remove portion of

T631LS & T631 RAIL ANCHORAGE PLACEMENT

5
"

C-I-P ANCHOR BOLT
T631LS & T631 RAIL

C-I-P Anchor Bolt".

See "T631LS & T631 Rail

" Dia anchor bolts.8
5L 

ADHESIVE ANCHORAGE OPTION

(ASTM A563).  See "Material Notes" for installation.

regular lock washer placed under each heavy hex nut

rods with one hardened steel washer (ASTM F436) and one

" Dia ASTM A193 Gr B7 or F1554 Gr 105 fully threaded8
5� 

nut (ASTM A563).
placed under heavy hex
regular lock washer
(ASTM F436) and one
hardened steel washer
Gr A325 or A449) with one
anchor bolt (ASTM F3125

" Dia heavy hex head8
5� 

bbstde09-18.dgn

concrete rail, as shown.  

" Preformed Bitumuminous Fiber Material under2
1Cross-hatched area must have 

  
Joint, � Rail Footprint and perpendicular to slab outside edge.
Location of Rail Expansion Joint must be at the intersection of � Slab Expansion
  
                                30° Skew: 1'-3" (acute corner only)
not be less than 9", except:  15° Skew: 1'-0" (acute corner only)

  
two coats of zinc-rich paint conforming to the Item 445 "Galvanizing".

2
1bolt projection above nuts of more than 

must be increased accordingly.  After posts have been set and bolts tightened,
due to beam camber.  If slab thickness on span details exceed 10", bolt length
Excess bolt length has been provided to accommodate a variable slab thickness
  
Place additional (#5) longitudinal bar.
  

  
raised sidewalk.

".  Adjust bar length for a4
1Bar length shown on rail standard, minus 1 

  
this sheet.
with an adhesive anchor system or cast-in-place anchor bolts shown on
Replace cast-in-place anchor bolts shown on T631LS or T631 Rail standard
  
Cast-in-place slab thickness varies due to beam camber (5" minimum).

03-18: Updated adhesive anchor notes.
        notes. T221P & T224 in general notes.
03-16: Class D, E, or F epoxy in material
07-14: Removed T101 & T6. Added T631.
01-12: rails anchor bars.
04-90: Updated for new rails.

  See rail standards for approved speed restrictions, notes and details not shown.
C412, PR11, PR22 and PR3 rails on box beam bridges.
  This standard does not provide details for Type T221P, T224, T80HT, T80SS,
not apply to median barriers.

concrete slab.
  This standard is for use with structures with a 5" minimum cast-in-place

  
  
reinforcement is epoxy coated or galvanized.
  Epoxy coat or galvanize reinforcing steel shown on this standard if rail
size, drilling, and clean out, must be in accordance with Item 450, “Railing.”
load to the Engineer for approval prior to use.  Anchor installation, including hole
published literature showing the proposed anchor adhesive's ability to develop this
must be accounted for).  Submit signed and sealed calculations or the manufacturer’s
a nominal bond strength in tension of a single anchor, Na, of 8 kips (edge distance

".  Anchor adhesive chosen must be able to achieve4
3anchor embedment depth is 4 

wingwall using a Type III, Class C, D, E, or F anchor adhesive.  Minimum adhesive
to ASTM A563 requirements.  Embed fully threaded rod into slab and/or abutment
and one regular lock washer placed under each heavy hex nut.  Nuts must conform
or F1554 Gr 105 fully threaded rods with one hardened steel washer (ASTM F436)

" Dia ASTM A193 Gr B78
5  Adhesive anchors for T631LS and T631 Rail must be 

" minimum.2
1must conform to ASTM A563 requirements.  Embed anchor bolts 4 

washer (ASTM F436) and one regular lock washer placed under heavy hex nut.  Nuts
hex head anchor bolts (ASTM F3125 Gr 325 or A449) with one hardened steel

" Dia heavy8
5  Cast-in-place anchorage system for T631LS and T631 Rail must be 

  Provide Grade 60 reinforcing steel.
  Galvanize all steel components of steel rail system.
  
  
from testing as directed.
capacity if any of the tests do not meet the required test load.  Repair damage
per 100 anchors installed.  Perform corrective measures to provide adequate
  Test adhesive anchors in accordance with Item 450.3.3, “Tests”.  Test 3 anchors
provide minimum cover shown on standard rail detail sheets.
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01-12:  Bars Z.

BEAM PROPERTIES

2

4

Area         678.8in

in

in

in

lb/ft

Y  top   

Y  bott  

I        

Weight   

    14.38

    13.62

   68,745

      707

    804.8

    14.26

    13.74

   85,370

      838

Type 5B28Type 4B28

2"

3"

4'-11 ¾"

2"4'-7 ¾"

5" 3'-3 ¾" Void

Bars D ~ 7 Eq Spa

A B

2"

3" 3"

3'-11 ¾"

3'-7 ¾"

5"5" 2'-3 ¾" Void

Bars D ~ 5 Eq Spa

3
"

5
"

4
"

2
'-

4
"

5
"

1
1

"

1
'-

0
 
½

"
1

'-
3

 
½

"

Tendon hole

L TransverseC

C U

V
o

id

S
l
a
b

T
o
p

S
l
a
b

B
o
t
t

5
"

5
 
½

"
2
"

strands

locate between

Drain holes ~U

1
'-

5
 
½

"

5"

3
"

5
"

4
"

2
'-

4
"

5
"

1
1

"

1
'-

0
 
½

"
1

'-
3

 
½

"

V
o

id

S
l
a
b

T
o
p

S
l
a
b

B
o
t
t

5
"

5
 
½

"
2
"

1
'-

5
 
½

"

CU U

strands

locate between

Drain holes ~

Tendon hole

L TransverseC

3"

2"

2" Clr

Cover

2" Clr

Cover

  2

  3

  6

  2

  3

  7

  6

D

  1

  2

  3

  4

  5

  6

  7

1
 
½

"
 
C

l
r

C
o
v
e
r

D

1
 
½

"
 
C

l
r

C
o

v
e
r

TYPICAL SECTION ~ TYPE 4B28

TYPICAL SECTION ~ TYPE 5B28

M

N

C

U

B DZBlockout

1'-0"

B
l
o
c
k
o
u
t

7
"

Bars M ~ 1 ½"

tendon

L TransverseC

1'-4" Min

Internal Void

End of

  1  4  4

  5

  2

C

(Showing Type 4B28)

U

U

N

N

C

2 ES =

8 ¼"

Z

Z

½3 "

2 ES =

8 ¼"

½3 "Bars C ~ 2 ¼"

2 ES =

8 ¼"

B

Bars A & B 1'-2"

1'-2"Bars Z

Bars U ~ 2 ¼"

Bars N ~ 2 ¼"

with Bars N

M ~ space 

  1

  1

  1

  2tendon

L TransverseC

A

PARTIAL PLAN

ELEVATION

D

A

strands

C.G. of

Beam

C.G. of
Y

t
Y

b "
e
"

6" Max Spa

12" Max Spa

63 Spaces at 6" = 31'-6"

12" Max Spa

12" Max Spa

B

Z   1 Z   1

A

Z   1 Z   1(Typ)

5 ½"

(Typ)

5 ½"

GENERAL NOTES:

a ¾" radius.

  Chamfer bottom beam corners ¾" or round to

degrees only.

  These details are applicable for skews up to 30

substituted for Bars A, B, C, and D.

meeting the requirements of ASTM A1064 may be

  An equal area of welded wire reinforcement (WWR)

anchorage at bridge edges to be cast in beams.

  See standard BBRAS or BBRAO for railing

unless noted otherwise.

  1 ¼" clear cover to reinforcement is required

casts.

as required to ensure consolidation between the two

cast (webs and top beam flange) is placed. Vibrate

flange) must remain plastic until the second stage

concrete in the first stage cast (bottom beam

  Two-stage monolithic casting is required.  The

must be Grade 60.

required elsewhere in plans.  All reinforcing steel

  Use Class H concrete.  Use Class H (HPC) if

  Designed according to AASHTO LRFD Specifications.

of end blocks and interior diaphragms is not included. 

Based on 150 pcf weight density of concrete.  Weight

See standard BBRAO for void modification dimensions.

not topped with a Min 5" cast-in-place concrete slab.

Showing void modification required in exterior beams

Tee Bent Stems.

shall be vertical at Abutment backwall and Inverted

90° at conventional Interior Bents.  Ends of beams

reinforcement into blockouts.

Blockouts required at ends of all beams.  Extend beam

Diaphragm, and Drain Details".

interior diaphragms.  See "Blockout, Interior

in all beam void corners including each side of

Place drain holes (1" Dia PVC Sch 40 Pipe) as shown

interior beams.  See standard BBPT for details.

Diaphragm, and Drain Details".  Form 3" Dia holes in

in staged constructed bridges.  See "Blockout, Interior

and beams that serve temporarily as exterior beams

tendons.  Cast interior diaphragms in exterior beams

See span details for number and spacing of transverse

topped with a Min 5" cast-in-place concrete slab.

Post-tensioning tendons are required for beams not

cast-in-place concrete slab only. 

Bars Z are required for beams topped with a

(TYPE B28)

BOX BEAM DETAILS

PRESTRESSED CONCRETE

BB-B28
bbstds02.dgn
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U

1 ½"

C

A

B

Z

Z3"0

2 E
S =

8 ¼"

Bars C

Bar
s C

C,MM & U

Eq Spa 

at 6" Max

Bars A & B

Bars U & Z

D

  1

  8

  8

  1

  1

AA

U

MM

CC

N

Angle

Skew

6" Max Spa

12" Max Spa

Bars AL, CL & U

  2tendon

L TransverseCAL

CL

B

Z

Z3"

Bars C

Bars A & B

Bars U & Z

0

1 
½
"

2 
ES 

=

8 
¼
"

Eq Spa at 6" Max

C

A

U

U

Ba
rs
 C

C,

MM 
& 

U

D

6
"

  1

  8  8

  1

  1

MM

CC

  2tendon

L TransverseC

12" Max Spa

6" Max Spa

AL CL

Bars AL, CL & U

Angle

Skew

N

AA

PARTIAL PLAN ~ 30° SKEW

15° and less than or equal to 30°)

(use for skew angles greater than

(Showing Type 4B28)

PARTIAL PLAN ~ 15° SKEW

(use for skew angles of 15° or less)

(Showing Type 4B28)

63 Spaces at 6" = 31'-6" 12" Max Spa

63 Spaces at 6" = 31'-6" 12" Max Spa

2
"

5
"

7
"

U

N

3
 E

q
 S

p
a

U

2
"

5
"

7
"

Strands

Bottom

U

N

457811118754

3
 E

q
 S

p
a

U

Strands

Bottom

4
5

12
13

8
9

4
5

12
13

8
9 10 

  9

11 

11 

  9

10 

(Showing End Mat Reinforcing)

SECTION THRU BLOCKOUT ~ TYPE 4B28

(Showing End Mat Reinforcing)

SECTION THRU BLOCKOUT ~ TYPE 5B28

M or MM

B
a
r
s
 M

 o
r

M
M

 S
p

a

M or MM

B
a
r
s
 M

 o
r

M
M

 S
p

a

C or CC

C or CC

D

D

  1

  8

  9

10 

11 

  2

14-14 strand locations.

contains fewer than 28 strands.  In this case, place Bars N at the 4-5, 9-10 and

For Type 5B28 Box Beams:  Bars N may be reduced to 5 bars per row when beam design

8-9 strand locations.

contains fewer than 22 strands.  In this case, place Bars N at the 5-6 and

For Type 4B28 Box Beams:  Bars N may be reduced to 4 bars per row when beam design

sheet for locations of pretensioning strands.

See standard BBND or appropriate Prestressed Concrete Box Beam Standard Designs

Bars M may be adjusted vertically as required to avoid pretensioning strands in web.

Cut as required to maintain one inch clear between bars.

interior beams.  See standard BBPT for details.

"Blockout, Interior Diaphragm, and Drain Details".  Form 3" Dia holes in

that serve temporarily as exterior beams in staged constructed bridges.  See

transverse tendons.  Cast interior diaphragms in exterior beams and beams

cast-in-place concrete slab.  See span details for number and spacing of

Post-tensioning tendons are required for beams not topped with a Min 5"

Bars Z are required for beams topped with a cast-in-place concrete slab only.

(TYPE B28)

BOX BEAM DETAILS

PRESTRESSED CONCRETE

BB-B28
bbstds02.dgn
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01-12:  Bars Z.

3" 3"6 ½" 6 ½"

7
"

BARS F (#4)E

F

2'-2"

BARS D (#5)

Min

Permiss

Splice

Beam Length minus 3"

third of span

be placed in middle

Permissible splices to

6
"

BARS MM (#4)

6
"

0 0

1'-6"

(Min)

BARS U (#4)

1'-1 ½"

6
"

BARS M (#4)

BARS AA & CC (#4)

1
'-

1
0
"

BARS A & C (#4)

5 ½"

4 ½"

5
 
½

"

BARS N (#4)

1
'-

6
 
¼

"

E

3'-4"

BARS B (#4)

4'-4"

Type 5B28

Type 4B28 Type 5B28

Type 4B28

Type 5B28

Type 4B28

Type 5B28

Type 4B28

Type 4B28

Type 5B28

  8

13 

Type 4B28

Type 5B28

F

13 

cos 0

10
"

1'
-0

" 1'-4"

Bl
oc

ko
ut

C

C

See Detail "A"of exterior beam

Fascia side

Block

End

of Void

Limits 2"

(Ty
p)

bottom slab

Drain holes in

(
T

y
p
)

s
t
r
a
n
d
s

  3

  2

  4

(parallel to beam ends)

L 1 ½" Diameter hole

L Interior Diaphragm and

b
e
t
w

e
e
n

L
o

c
a
t
e

Min

2'-8 ¾"

3'-8 ¾"

cos 0

cos 0

2'-8 ¾"

3'-8 ¾"

2'-8 ¾" (Max)

3'-8 ¾" (Max)

2
'-

0
"

A C

1
'-

1
0
"

2
'-

0
"

A
L

C
L

1
'-

1
0
"

2
'-

0
"

A
A

C
C

BARS AL & CL (#4)

6" 3" 3" 6"

6
 
½

"

4 ⅝"

BARS E (#4)

2'-7 ½"

3'-7 ½"

cos 0

cos 0

2'-7 ½"

3'-7 ½"

3
"

(Showing 30° skew)

BLOCKOUT, INTERIOR DIAPHRAGM AND DRAIN DETAILS

DETAIL AANCHORAGE DETAIL
POST-TENSION

of beam
Top edge

�" per inch
taper sides
formed recess ~
4" square

5" (Typ)12 

5 ½"

7
 

¾
"

8
 ½

"
1
'-
3
"

5
 ½

"

1
'-
3
"

9" 8"

1'-5"

Type 4B28

Type 5B28

BARS Z (#4)   1

2'-8 ¾"

3'-8 ¾"

locations (only) may be omitted.
option is used, Bars B at Bar Z
one continuous bar.  If this
pairs may be fabricated using
At fabricator's option, Bars Z  1

  2

  3

  4

  8

13 

12 

Dimension will vary slightly with skew.  Adjust as necessary. 

details.
5" (Typ) or sufficient depth to provide 1" Cover on cut-off tendon.  See BBPT for

Cut as required to maintain one inch clear between bars.

Blockouts required at ends of all beams.  Extend beam reinforcement into blockouts.

and Drain Details".
including each side of interior diaphragms.  See "Blockout, Interior Diaphragm,
Place drain holes (1" Dia PVC Sch 40 Pipe) as shown in all beam void corners

Details".  See standard BBPT for details.
3" Dia holes in interior beams.  See "Blockout, Interior Diaphragm, and Drain
that serve temporarily as exterior beams in staged constructed bridges.  Form
transverse tendons.  Cast interior diaphragms in exterior beams and beams
cast-in-place concrete slab.  See span details for number and spacing of
Post-tensioning tendons are required for beams not topped with a Min 5"

Bars Z are required for beams topped with a cast-in-place concrete slab only. 

(TYPE B28)
BOX BEAM DETAILS

PRESTRESSED CONCRETE

BB-B28

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - bbstds02.dgn
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  AND MEDIAN DETAILS  

BRIDGE RAISED SIDEWALK

BRSM      

SHEET 1 OF 2

3" 3"

2"

C
u

r
b

 h
e
ig

h
t

ST(#4)

B
r
id

g
e

s
la

b

2" R

SZ(#4) match bars SA(#4)

3"

2"

C
u

r
b

 h
e
ig

h
t

B
r
id

g
e

s
la

b

MZ(#4) match bars MA(#4)

2" R (Typ)

3"

2"

C
u
r
b
 h

e
ig

h
t

B
r
id

g
e
 s

la
b

MT(#4)

(T
y
p
)

(
T

y
p
)

~ ~

TYPICAL TRANSVERSE SECTIONS

SHOWING RAISED SIDEWALK SHOWING RAISED MEDIAN

8"

8"

BARS SZ(#4) AND MZ(#4)

" Chamfer4
3

4
"

Bars MT(#4) at 9" Max SpacingBars ST(#4) at 9" Max Spacing

top of slab

Parallel toBars SZ ~ 2" Bars MZ ~ 2"Bars MZ ~ 2"

1

2

1
1

3

Product

Algrip  , Steel

Manufacturer Website

www.algrip.com

www.slipnot.com
R

TM

APPROVED SLIP RESISTANT PLATE

SlipNOT  Grade 2, Steel

span ends.

" from4
32 

Max.  Begin

spaced at 1'-6"

Bars SA(#4)

4
"

3

rail details for required rail anchorage.

Placement of rail anchorage.  See appropriate

span ends.

" from4
32 

Max.  Begin

spaced at 1'-6"

Bars MA(#4)

2

4
"

"2
1Curb height + 1 

See Span Details for dimensions not shown.

Bars may rest on top of PCPs.

  

Unless noted otherwise on the span details.

  

3 3

from this list.  No exceptions are permitted.

Provide drain cover plates fabricated with a product

GENERAL NOTES:

DESIGNER NOTES:

MATERIAL NOTES:

C
u
r
b
 h

e
ig

h
t

2"

E
m

b
e
d
m

e
n
t

"
2

1
3
 

EPOXY ANCHORS

OPTIONAL

8"

2"
L Interior bentC

MA(#4)

SA(#4) or

~

Bridge slab

~

Bridge slab

1

1

joint in bridge slab.

Construction joint or controlled

sidewalk or median

construction joint in

Tooled joint or permissible

SECTION AT INTERIOR BENT

LONGITUDINAL

2
"

matching the deck's joint width.

an open joint in the sidewalk/median

At bents with expansion joints, provide

expansion joints.

joint except at

continuous through

or MT(#4) are

Bars ST(#4)

the contractor's option.

bars SZ(#4) or MZ(#4) at

anchors EA(#4) can replace

EA(#4) ~ Optional epoxied

Slab reinforcing not shown for clarity.

2" 2"

of bar.

  Reinforcing bar dimensions shown are out-to-out

noted otherwise.

  Cover dimensions are clear dimensions, unless

2
"

2
"

rail type used.  Showing C221 Rail.

See Bridge Layout for combination

for sidewalk slope

See Bridge Layout

manufacturer's directions for installing the epoxied anchor bars.

meeting the requirements of DMS-6100, "Epoxies and Adhesives".  Follow

Embed EA(#4) bar into concrete with a Type III (Class C, D, E, or F) epoxy

Const joint
Const joint

Const joint

Const joint

brsmste1-19.dgn

RMebac   #3, Steel www.harscoikg.com

5 percent.

  These details do not apply for longitudinal grades exceeding

  

  

for Structures". Weight of one drain cover plate is 48 plf.

"Structural Steel (Misc Non-Bridge)" as per Item 442, "Metal

  Payment for drain cover plates will be by the pound of

Bridge Median (HPC).

will be paid under Item 422 by the SF of Bridge Median or

Bridge Sidewalk or Bridge Sidewalk (HPC).  Raised medians

  Raised sidewalks will be paid under Item 422 by the SF of

not required if fabrication is accordance with these details.

  Submittal and approval of drain cover plate shop drawings is

     Coated, 2'-5" Min

     Uncoated, 1'-7" Min

  Provide the following bar or wire lap lengths when required:

  Designed according to AASHTO LRFD Bridge Design

  

  

" prior to galvanizing.16
1Chamfer or round edges approximately 

fabrication in accordance with Item 445, "Galvanizing".

  Provide hot-dip galvanize slip resistant steel plate after

reinforcement is required to be epoxy coated or galvanized.

  Provide epoxy coat or galvanize reinforcement if bridge deck

and spacing may be substituted for bars SA, ST, MA, and MT.

reinforcement (WWR) meeting ASTM A1064 of equivalent size

  Provide Grade 60 reinforcing steel.  Deformed welded wire

Class S or Class S (HPC) concrete.

  Provide the same concrete required for the bridge deck,

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - brsmste1-19.dgn
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  AND MEDIAN DETAILS  

BRIDGE RAISED SIDEWALK

BRSM      

SHEET 2 OF 2

"4
1

(Typ)

" -2
13 

+

3
" 

R
 -

+
(T
y
p
)

"
2

1
3

 
"

2
1

3
 

1
'-

7
"

1
"

"
4

1
"

4
1

Toe of curb

B
r
id

g
e

s
la

b

6
"
 M

in
R

a
is

e
d
 s

id
e
w

a
lk

"
 S

l
i
p

 r
e
s
i
s
t
a
n

t
4

3

s
t
e
e
l
 p

l
a
t
e

"4
1 "4

1

"
 D

r
a
in

 c
o
v
e
r
 p

la
te

2
1

1
'-

6
 

"2
11'-6 

Drain cover plate

"2
13 "2

13 1'-0"

1" 1"

6

~

SECTION B-B

Cap screws

area

Drain

Drain slot

1
'-

0
"
 D

r
a
in

 a
r
e
a

~

8

8

Water

PARTIAL PLAN CURB DRAIN

6"Cap screws and threaded inserts

Spaced at 1'-6" Max

Reinforcing not shown for clarity.

C

as shown.

entrance

drain

Radius

(Typ)

(
T

y
p
)

Ferrule loop inserts

C
u
r
b
 h

e
ig

h
t

B
r
id

g
e

s
la

b

2" R

~

" Chamfer4
3

1

Slab reinforcing not shown for clarity.

~~

B
r
id

g
e

6
"
 M

in
 R

a
is

e
d
 s

id
e
w

a
lk

s
la

b

Deck joint

SECTION A-A

~

SHOWING RAISED SIDEWALK WITH DRAIN SLOT

4

5

88

" -4
1

" -2
13 

+
+

6

7

(Typ)

3"

Length of drain cover plate

6

4'-0" Min to adjacent drain slotand rail

sidewalk

slot in

Drain

1'-0"

from toe of rail.

" plus or minus4
1

End drain cover plate

OPTIONAL DRAIN DETAILS

Spaced at 1'-6" Max

Sidewalk drain area

shown to clear drain slot.

Locate rail anchorage as

6" 6"

4

5

6

7

8

1

 slip resistant steel plate).2
1 x 18 4

3Drain cover plate (PL 

  

and cover plate perpendicular to toe of rail.

railroad tracks, lower roadways, or sidewalks.  Place drain

or as directed by the Engineer.  Do not place drains over

Provide sidewalk drains where shown elsewhere on the plans

  

Steel trowel top surface of bridge deck in drain locations.

  

For rail Type C1W, center drain slots between posts.

  

joints or from face of substructure.

joints or controlled joints, rail intermediate wall

3'-0" Min at deck expansion joints, deck construction

  

cover plate.  Install screws below or

" Dia countersunk holes in16
9Provide  

to ASTM F879, with ferrule loop inserts.

countersunk head cap screws conforming

2
1L 

A

A

B

B

Cap screws and threaded inserts

rail type used.  Showing C221 Rail.

See Bridge Layout for combination

Const joint

brsmste1-19.dgn
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        (ALL SKEWS)        

                           

    EXPANSION JOINT   

    BRIDGE SIDEWALK   

CONTApril 2019    
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      COVER PLATE     

3
"

E
q
 
S
p
a
 
a
t 

6
" 

M
a
x

6
"

T
y
p

T
y
p

E
q
 
S
p
a
 
a
t
 
6
" 

M
a
x

T
y
p6
"

3
"

T
y
p

E
q
 S

p
a
 a

t 
6
"
 M

a
x

6"

T
yp

T
yp3"

T
yp

3
" 

M
a
x

T
yp

3
" 

M
a
x

1'-4"

8"

"2
11 3"

joint opening

EXP JOINT COVER PLATE

BENDING DIAGRAM OF

"
 -

4
1

+

1'-4"

8"

C

8"

R
a
il

 W
id

th
S

id
e
w

a
lk

 W
id

th
R

o
a
d

w
a
y

 W
id

th

o
r 

R
a
il

 W
id

th

O
v

e
r
a
ll

 B
r
id

g
e
 W

id
th

 corners only)

(Typ acute angle

Clip 1" x 1"

 corners)

(Typ all

Clip 1" x 1"

1'-4"

8"

"2
11 3"

joint opening

SECTION A-A

1

2

2

L of bend

PLAN

C

C

C

edge of rail.

sidewalk or back

Top edge of raised

of rail.

base plates

Toe of rail or

~

~

~

23

3

SHOWING LEVEL EXP JOINT

SHOWING UNLEVEL EXP JOINT

NO SKEW SKEW WITHOUT SLAB BREAKBACK SKEW WITH SLAB BREAKBACK

3
4

4

4

4

Product

Algrip  , Steel

Manufacturer Website

www.algrip.com

www.slipnot.com
R

TM

APPROVED SLIP RESISTANT PLATE

SlipNOT  Grade 2, Steel

PLATE BEVEL DETAIL

EXP JOINT COVER

"4
1

"
8

1

4

Top of sidewalk

Bevel all plate edges as shown.

 corners only)

(Typ acute angle

Clip 1" x 1"

A

A

A

A

A

A

GENERAL NOTES:

FABRICATION NOTES:

from this list.  No exceptions are permitted.

Provide cover plates fabricated with a product

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

(Install sleeve anchors on high side of expansion joint)

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

Sidewalk expansion

Sidewalk expansion

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

steel plate)

" slip resistant4
1( 

joint cover plate

Top of expansion

steel plate)

" slip resistant4
1plate ( 

Expansion joint cover

surface after installation.

Transverse edges must be in contact with sidewalk

 

It is not necessary to remove plate crown provided

 

" Slip Resistant Steel Plate.4
1Anchors in  

Stainless Steel.  Countersink Flat Head Sleeve

" Min, Flat Head Sleeve Anchors,2
1" x 2 8

3� 

joint.
� Expansion joint cover plate and edge of expansion

4

1

1

expansion joint cover plate.
head sleeve anchors in

8
3to accommodate 

L Countersunk holes

expansion joint cover plate.
head sleeve anchors in

8
3to accommodate 

L Countersunk holes

expansion joint cover plate.
head sleeve anchors in

8
3to accommodate 

L Countersunk holes

bsejste1-19.dgn

RMebac   #3, Steel www.harscoikg.com

joint cover plate is 14 plf.
  Estimated weight of one sidewalk expansion
Structures".
(Misc Non-Bridge)" as per Item 442,  "Metal for
plates are by the pound of "Structural Steel
  Payment for sidewalk expansion joint cover
walkway surfaces only.
  Details provided are applicable to concrete
opening.
accommodate up to a 7" maximum expansion joint
  Sidewalk expansion joint cover plates can only
  
  
plate.
top surface of sidewalk expansion joint cover

manufacturer's recommendations.  Install sleeve
holes in sidewalk as per sleeve anchor
slip-resistant plate for sleeve anchors.  Drill
Group I,  Alloy 304.  Countersink holes in
anchors meeting the requirements of ASTM F 593,

"Galvanizing".
after fabrication in accordance with Item 445,
  Hot-dip galvanize slip resistant steel plate
is 36 ksi.
  Minimum required yield strength of steel plate
non-metallic coatings.

plate.  Checker plate or diamond plate is not

" slip resistant steel4
1hot-dipped galvanized 

  Sidewalk expansion joint cover plates must be
the Engineer.
Joint Cover Plate Layout is to be provided to
Layout.  A copy of the Bridge Sidewalk Expansion
Bridge Sidewalk Expansion Joint Cover Plate
Mark each steel section in accordance with the
sections must be developed by the fabricator.
anchors and orientation of all cover plate

  A Bridge Sidewalk Expansion Joint Cover Plate
standard.
is in accordance with the details shown on this
require the Engineer's approval if fabrication
Sidewalk Expansion Joint Cover Plate will not
  Shop drawings for the fabrication of Bridge

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - bsejste1-19.dgn
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Se
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La
yo

ut
 f

or
 s
lo
pe

C
u
r
b

R
ip
r
a
p

2
'-

0
"

B
r
id

g
e
 L

a
y

o
u

t

V
a
r
ia

b
le

 ~
 S

e
e

4
"
 C

u
r
b

1'-0"

See Layout for slope

~

~

2

4

c
r
o

w
n

 l
in

e
. 

 S
e
e
 R

o
a
d

w
a
y

 D
e
ta

il
s

A
p

e
x

 a
n

d
 r

ip
r
a
p

 b
r
e
a
k

 u
s
u

a
ll

y
 a

t

See Layout

for limits
drain if required.

location of shoulder

See Layout for

2

R
R
8R
R
9

5
"4

"

Varies

"
 S

lo
p

e
2

1

9

1"

~

of cap

face at edge

Form vertical

1'-0"

Min

R
R

8

R
R

9

5
"

4
"

"
2

1
+ -

1
'-

0
"

3
'-

0
"

1
'-

6
"

9"

R
R

8

R
R

9

9"

PLAN

ELEVATION

SEC C-C

5

Steel

WWR or Reinf

Reinf

5

Min

  9" 

~

~ ~ ~

Weep holes

Re
in
f

slope

Toe of

S
e
e
 L

a
y
o
u
t 

f
o
r
 s

lo
p
e

f
e
n
c
e
 r

a
i
l
 p

o
s
t
s

P
o
s
it

io
n
 d

r
a
in

 a
n
d
 d

e
p
r
e
s
s
io

n

or as directed by the Engineer

of granular material under riprap only

placed continuously along periphery 

Loose graded gravel or crushed stone

1

Add 2 #5 Bars

length of curb)

#5 Bar (Full

6

SHOWING KEYWAY OPTION

6

~

3

2 3

3 3

~

Showing conc

3

for drain ~ 3"

Depression

1

2

3

4

5

6

7

8

9

10

See elsewhere in plans for rail transition

Approach slab or pavement

Weep holes 14

14

1

1

14

14

INTERMEDIATE TOEWALL

1
'-

6
"

Reinf

MinMinMax

6"6"12"

Bars

Reinf WWR WWR

Const Jt

5
"

4
"

R
R

8

R
R

9

REINFORCEMENT DETAILS

Jt Mat'l

" Exp4
3

"
4

3
"

8
7

"
8

7
"

8
1

"4
3

sealer

or joint

compound

Caulking
"

21

6 

9

Reinf

6"

9

Reinf

6"

9

2"

CAP OPTION C

CAP OPTION A CAP OPTION B

GENERAL NOTES:

joint sealer

side of wingwalls with

along ends of cap and

Plug ends and seal joint

11

12

13

AT WINGWALL

SECT THRU RIPRAP

Reinf

Min

"2
11 

15

SECTIONS THRU RIPRAP AT CAP

4"

1
'-

0
"

9"

3
"

1
'-

0
"

9"

9"

9"

1
'-

6
"

1
'-

6
"

3
"

2'-6" Min

3
"

~

~

Column

Riprap

ACP

2
2

SEC A-A

SEC B-B SEC B-B SEC D-D

(No drain) (Shoulder drain)

RIPRAP DETAIL AT COLUMNS

~
8

8

Reinf

Reinf Reinf

Reinf

Reinf

Reinf

6"

Typ

1

(As directed by the Engineer)

#5 Bar

wingwall

Bars along

Add 2 #5

7

3
"

2'-6" Min 7

4"

4" 4"

2'-6" Min 7

3
"

Curb

10

10

72'-6" Min

drip line

outside of Bridge

Curb must be

11

12

13

14

15

with ACP. (Subsidiary to riprap)

C

C

A

A

D

D

B

B

16

16

1'-
0"

16

6x6-D3xD3 = 0.408 Lbs/SF

#3 Reinf at 18" c-c = 0.501 Lbs/SF

4" of RR9     = 0.012 CY/SF

5" of RR8     = 0.015 CY/SF

FOR CONTRACTOR'S INFORMATION ONLY:

with joint sealer

or wingwall and seal

17

17

s
la

b

E
d
g
e
 o

f
 b

r
id

g
e abut cap

Face of of cap

8"X 18 Gage galvanized

of cap

8"X 18 Gage galvanized

asphalt

coat with

in abut cap,

Keyway formed

wingwall

abutment

Face of

at 12" c-c

anchor screw

Galvanized

"4
3" Dia x 8

1
Granular material

reinf steel

WWR or

integral with riprap)

(Shoulder drain

crrstde1-19.dgn

extends 1'-1" minimum into adjacent riprap on each side of

construction joints.  Provide WWR or reinforcing steel that

WWR or reinforcing steel is continuous through riprap

  

Provide WWR or #3 bars, with 1'-0" extension into slope.

  

8" x 18 Gage Galv Sheet Metal

  

weep holes at 10' c-c backed by galvanized hardware cloth.

  

the ends of reinforcing bars.

of a minimum 6 inches, measured from the transverse wire of WWR, and

and reinforcing bars may be used if both are permitted.  Use lap splices

Reinforcement (WWR) as 6x6-D2.9xD2.9 or D3xD3.  Combinations of WWR

Provide #3 reinforcing bars at 18" Spa c-c.  Provide Welded Wire

  

Engineer.

addition to Exp Jt Mat'l if shown on plans or directed by the

Flashing (shown in Cap Option A) may be used at wingwall in

  

on plans.

riprap as designated by the Engineer or as shown elsewhere

Provide sealing option for joint between the face of cap and

  

reinforcing option is selected.

  

and 1'-6" for slab span, box beam, or slab beam bridges.

the Engineer.  Should be 9" Min for beam/slab type bridges

Top of cap to top of riprap dimension varies as directed by

  

optional intermediate toewall is called for in the plans.

the Engineer.  Increase wall extension to 1'-6" whenever the

  

elsewhere in plans or if directed by the Engineer.

  

locations unless directed by the Engineer to eliminate.

1 CF packet of gravel and galvanized hardware cloth at all

Provide lower level of 2" Dia weep holes at 10' c-c backed by

  

Provide intermediate toewall only when designated elsewhere

  

posts through concrete riprap.

See details elsewhere in plans for installation of guard fence

  

joints between approach slab and concrete pavement.

by rail transition.  Do not locate shoulder drains at expansion

Location of shoulder drain must consider limitations imposed

  

shown elsewhere in plans or as directed by the Engineer.

  

eliminate 4" curb.

layout, extend slab and toewall as shown and

When riprap is shown extended around header on

  RR9 is to be used on other embankments.

  RR8 is to be used on stream crossings.

  See Layout for limits of riprap. 

other sealing material are subsidiary to the bid item "Riprap".

directed by the Engineer.

slope height at intervals of approximately 20 feet unless otherwise

  Install construction joints or grooved joints extending the full slant

Producer List (MPL) in lieu of steel reinforcing in riprap concrete.

plans.

  Provide reinforcing bars, deformed WWR, or any suitable combination

ASTM A1064, unless otherwise shown.

  Provide deformed welded wire reinforcement (WWR) meeting

  Provide Grade 60 reinforcing steel.

in plans.

  Provide Class "B" concrete (f'c = 2,000 psi) unless noted elsewhere

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - crrstde1-19.dgn
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: SECTION A-A

V
a
r
ie

s

V
a
r
ie

s

1
'-

0
"

1
'-

0
"

1
'-

0
"

2'-0" 2'-0"

1
'-

1
"

1
'-

0
"

Limit of CSB

than 1:1

No steeper

1

1

1

Abutment

than 1:1

No steeper

1

Abutment

Wingwall

Wingwall

~

~

Varies

Typ pavement

section

1

WITHOUT APPROACH SLAB WITH APPROACH SLAB

Pavement

2

2

3

GENERAL NOTES:

A

A

1

2

3

A

A

deck

Bridge

1
'-

0
"

V
a
r
ie

s

V
a
r
ie

s
1

'-
0

"

abut bkwl

Face of

Varies

Limit of CSB

stabilized

Cement 

area

Embankment

1

Pavement thickness

elsewhere for dimension

See appropriate details

4

4

~

~

abut bkwl

Face of

deck

Bridge

Cement stabilized

wingwall

End of

Cement stabilized

approach slab

Bridge
wingwall

End of

slab

approach

End of

Cement stabilized

5

PLAN WITH WINGWALLS PLAN WITH MSE RETAINING WALLS

Cast-in-place retaining walls similar.

MSE retaining wall

MSE retaining wall

4

4

5

6

6

6

66

successive lift when the previous lift

exceeding 2 feet in height, place each

constraints:

can be used as a substitute for cement

 

with approval from the Engineer.

 

details for additional information.

adjust CSB limits to accommodate the

Where MSE retaining walls are present,

    

relieving pad if approved by Engineer.

Other material can be used as a stress

 

(approximate) bench depths.

 

as required to maintain a slope no

is at end of wingwall.  Extend CSB limits

Block retaining walls are used in lieu of wingwalls.

  These details do not apply when Concrete

See Bridge Layout for actual skew direction.

  Details are drawn showing left forward skew.

bridge abutments.

  If required elsewhere in the plans, provide

at bridge abutments.

the requirements of Item 400, "Excavation and

csabste1-19.dgn

pad between approach slab and CSB.

Provide a 1" Min ACP stress relieving
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DETAIL "A"

Piling

group

1
'-

0
"

1

3

6

GREATER THAN COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

DRILLED SHAFT DETAILS

EQUAL TO COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

D
im

e
n
s
io

n

E
q
u
a
l

6

3

shown for clarity)

Column (reinf not

~
~

~

2
"
 E

n
d

C
o

v
e
r

3
" Drilled shaft

1

1
'-

0
"

1

2

~
~

~

1
'-

0
"

1
'-

0
"

1

4

6

a
n
d
 l

e
n
g
t
h
 o

f
 d

r
i
l
l
e
d
 s

h
a
f
t

~

DRILLED SHAFT DETAIL

INTERIOR BENT

OPTIONAL

~

~

F
o
r
m

 t
h
is

 p
o
r
ti

o
n

o
f
 d

r
i
l
l
e
d

 s
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a
f
t

a
n
d
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n
g
t
h
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f
 d

r
i
l
l
e
d
 s

h
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t

a
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d
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e
n
g
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h
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f
 d

r
i
l
l
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d
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h
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f
t

a
n
d
 l

e
n
g
t
h
 o

f
 d

r
i
l
l
e
d
 s

h
a
f
t

5

  12

 

3

(Concrete or steel H)

PILING DETAILS

L CapC

VERTICAL PILE BATTERED PILE

SHAFT FOOTINGS

AND MULTI-DRILLED

ABUTMENTS, WINGWALLS

S
e
e
 T

a
b

le
 o

f

P
il

e
 E

m
b
e
d
m

e
n
t

7

Pile Type

PILE EMBEDMENT

TABLE OF

STEEL H-PILING

ORIENTATION OF

ELEVATION SECTION B-B

1
'-

0
"

"4
3PL 

~

45°

"4
3PL 

SECTION A-A

8
3 

45°

Use when required.

FLANGE OR WEB

SECTION THRU

(
T

y
p
)

"
8

1
 

45 degrees (Typ)

" PL4
3Bevel 

"
2

1
 

1
'-

0
"

"8
1 

"2
1 

STEEL H-PILE TIP REINFORCEMENT STEEL H-PILE SPLICE DETAIL

is required and for options to the details shown.

See Item 407 "Steel Piling" to determine when tip reinforcement

1

48" D.S.42" D.S.

1

3"3"

3
'-

6
"

4
'-

0
"

14 ~ #9
18 ~ #9

4

6

7

2
'-

6
"

3" 3
'-

0
"

3"

2
'-

0
"

3"

3"

1
'-

6
"

1
1

1 1

36" D.S.30" D.S.

24" D.S.18" D.S.

10 ~ #98 ~ #9

8 ~ #7
6 ~ #6

1

2

3

DRILLED SHAFT SECTIONS

vertical.

pile in group may be

battered back, one

which pile would be

group regardless of

piling at exterior pile

If unable to avoid

FD     

        DETAILS       

   COMMON FOUNDATION  

ground

Finished

ground

Finished

ground

Finished

A

A

B

B

S
e
e
 T

a
b

le
 o

f

P
il

e
 E

m
b
e
d
m

e
n
t

7

Embedment Depth (Ft)

HP16 Steel

HP14 Steel

18" Sq Concrete

16" Sq Concrete

HP18 Steel

24" Sq Concrete

20" Sq Concrete

1'-0"

1'-6"

5

Shaft Section

See Drilled

Shaft Section

See Drilled

Shaft Section

See Drilled

Shaft Section

See Drilled

bid for drilled shafts.

included in unit price

Dowels are to be

same as column reinf).

Dowels (size and number

cap

Bent

Construction joint

joint

Construction

Or as shown on plans.

  

1'-0" Min, unless shown otherwise on plans.

  

will be made if this option is used.

construction.  No adjustments in payment

method above the ground line prior to

diameter.  Obtain approval of the forming

drilled shaft diameter equals the column

This option can only be used when the

(as shown on the Bridge Layout), if approved.

bent caps for "H" heights of 6 ft and less

Drilled shafts may extend to the bottom of

  

#9 Bars = 2'-9"

#7 Bars = 2'-3"

#6 Bars = 1'-11"

Min extension into supported element:

  

#9 Bars = 3'-9"

#7 Bars = 2'-11"

Min lap with column reinf:

  

#9 Bars = 2'-3"

#7 Bars = 2'-0"

#6 Bars = 1'-11"

Min extension into supported element:

  

top and bottom).

for additional details on concrete pile embedment.

See Prestressed Concrete Piling (CP) standard

a
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 l

e
n

g
th

 o
f
 p

il
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g

n
u

m
b

e
r
, 

ty
p

e
, 

s
iz

e

battered pile

Normal 3:12

30° skewed abutment)

(Showing plan view of a

weld metal (Typ),

Shop or

backweld

and

Backgouge

S
e
e
 B

r
id

g
e
 L

a
y

o
u

t 
f
o

r
 n

u
m

b
e
r
, 

s
iz

e

S
e
e
 B

r
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g
e
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a
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t 
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u
m

b
e
r
, 

s
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g
e
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a
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t 
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u
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b
e
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s
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S
e
e
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g
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f
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m

b
e
r
, 

s
iz

e

S
e
e
 B

r
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g
e
 L

a
y
o
u
t 

f
o
r

� Cap and piling � Cap and piling 

joint
construction
Permissible

fdstde01-19.dgn
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1'-2"

BARS FD

TABLE OF FOOTING

QUANTITIES FOR

Weight

ONE 3 PILE FOOTING

ONE 4 PILE FOOTING

ONE 5 PILE FOOTING

30" COLUMNS

1'-7"

Reinforcing Steel

Class "C" Concrete

Reinforcing Steel

Reinforcing Steel

Class "C" Concrete

Class "C" Concrete

BARS FC

6"3
'-

0
" F1

7
'-

6
"

 to 122
1Batter 

3

L Structure

#7 Bars

#9 Bars

Lb

Lb

Lb

CY

CY

CY

2
'-

6
"

(
T

y
p
)

FIVE PILE FOOTING

PLAN

1'-9" 1'-9"2'-6"2'-6"

4'-3"4'-3"

8'-6"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

4
'-

3
"

4
'-

3
"

8
'-

6
"

FD

FCF1

F1

F2

4
"

(
T

y
p
)

FD

FOUR PILE FOOTING

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

3'-9"3'-9"

7'-6"

1
'-

9
"

1
'-

9
"

2
'-

0
"

2
'-

0
"

3
'-

9
"

3
'-

9
"

PLAN

FCF1

F1

F2

4
"

ELEVATION

3
'-

0
"

ELEVATION

6
FD

FC FC

F2

F1

F2

FD

3

 to 122
1Batter  to 122

1Batter 

Vertical

THREE PILE FOOTING

PLAN

FD

C C
 C

o
l 

(
T

y
p
)

L
 B

e
n
t 

&

L

(Typ)

3'-9" 3'-6"

7'-3"

1'-9" 1'-9"2'-6"

8
'-

6
"

2
'-

6
"

2
'-

6
"

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

CL Column

to here

may be placed

option, concrete

At Contractor's

FCF1

F1

F2

F6

F5

F3

F4

4"

Vertical

3
'-

0
"

FC

6 FD

F1

F4

F3 F1

F2

F6

F5 F4

1'-3"

C

ELEVATION

"
2

1
3

 

3

LengthSizeNo.Bar

#9

#4

#9

#9

#9

#4

#4

#4

8

12

4

4

8

6

6

11

Bar No. Size Length Weight

8

16

16

20

#9

#4

#8

#4

8

24

16

20

#9

#4

#9

#4

Bar No. Size Length Weight

C L
 B

e
n
t

9
9 9

9
9

9

9

10

11

11

8 8 8

GENERAL NOTES:

CONSTRUCTION NOTES:

DESIGNER NOTES:

3

6

7

8

9

10

11

FD     

        DETAILS       

   COMMON FOUNDATION  

(Typ)

ground

Finished

S
e
e
 T

a
b

le
 o

f

P
il

e
 E

m
b
e
d
m

e
n
t

7

S
e
e
 T

a
b

le
 o

f

P
il

e
 E

m
b
e
d
m

e
n
t

7

S
e
e
 T

a
b

le
 o

f

P
il

e
 E

m
b
e
d
m

e
n
t

7

2
"

"
2

1
3

 
2

"

"
2

1
3
 

2
"

(Typ)

ground

Finished

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

  Cover dimensions are clear dimensions, unless noted otherwise.

C L
 B

e
n
t

F2

F2

FD

FC

F6

F5

F4

F3

F2

F1

FD

FC

F2

F1

FD

FC

F2

F1

8'- 8"

3'- 6"

8'- 2"

6'- 11"

3'- 2"

6'- 11"

8'- 2"

3'- 2"

8'- 8"

3'- 6"

7'- 2"

7'- 2"

8'- 6"

3'- 6"

8'- 2"

8'- 2"

4.8

606

231

28

111

94

86

28

33

23

6.3

670

231

37

306

96

8.0

840

231

56

444

109

"
 ~

 #
7
 B

a
r
s

2
1

5
'-

9
 

"
 ~

 #
9
 B

a
r
s

2
1

6
'-

9
 

For 42" Dia and smaller columns.For 36" Dia and smaller columns. For 42" Dia and smaller columns.

T
o
p
 r

e
in

f
B

o
tt

 r
e
in

f

T
o
p
 r

e
in

f

T
o
p
 r

e
in

f

B
o

tt
 r

e
in

f

B
o

tt
 r

e
in

f

(42" columns disallowed on 3 Pile Footings)

For 42" columns, add 6 FD bars (172 lbs)

For 36" columns, add 2 FD bars (55 lbs).

in place of #9 bars and deduct 116 lbs.

For 24" columns, use #7 FD bars (7'-1")

 

For 36" columns, add 2 FD bars (55 lbs).

in place of #9 bars and deduct 116 lbs.

For 24" columns, use #7 FD bars (7'-1")

 

top of the bottom reinforcing mat.

column reinforcing. Tie FD bars to the

Number and size of FD bars must match

 

of piling.

See Bridge Layout for type, size and length

 

Or as shown on plans.

 

1'-0" Min, unless shown otherwise on plans.

 

#9 Bars = 3'-9" 

#7 Bars = 2'-11"

Min lap with column reinf:

fdstde01-19.dgn

F4

                                                     120 Tons/Pile with 42" Dia Columns

                                                     100 Tons/Pile with 36" Dia Columns

                                                      80 Tons/Pile with 30" Dia Columns

                                                      72 Tons/Pile with 24" Dia Columns

  Maximum allowable pile loads for the footings shown are : 

or exposed to salt water spray.

  Do not use the footings shown on this standard in direct contact with salt water

noise wall, barrier, or sign foundations without structural evaluation.

  Do not use the drilled shaft details shown on this standard for retaining wall,

  

  

  

  

  

  

  

  

                                                    Uncoated or galvanized (#9) ~ 3'-9"

                                                    Uncoated or galvanized (#7) ~ 2'-11"

                                                    Uncoated or galvanized (#6) ~ 2'-6"

  Provide bar laps for drilled shaft reinforcing, where required, as follows:

  Galvanize reinforcing if shown elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

  Provide Class C Concrete (f'c = 3,600 psi), unless shown otherwise.

unless shown otherwise.

  Drive piling under abutment wingwalls to a minimum resistance of 10 Tons/Pile

unless shown otherwise.

  See Bridge Layout for foundation type required. Use these foundation details

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - fdstde01-19.dgn

HOU 95

BR

GALVESTON



Standard
Division
Bridge

o
f
 t

h
i
s
 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
 i

n
c
o
r
r
e
c
t
 r

e
s
u
l
t
s
 o

r
 d

a
m

a
g
e
s
 r

e
s
u
l
t
i
n
g
 f

r
o
m

 i
t
s
 u

s
e
.

k
in

d
 i

s
 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
ts

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
ta

n
d

a
r
d

 i
s
 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
ti

c
e
 A

c
t"

. 
 N

o
 w

a
r
r
a
n

ty
 o

f
 a

n
y

D
IS

C
L

A
IM

E
R

:

F
I
L

E
:

D
A

T
E

:

SHEET 1 OF 3

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

 TxDOT TxDOT   JTR  AES  

HIGHWAY

SHEET NO.

C TxDOT CONTMarch 2018    

                           

                           

                      

                      

          

c

for payment

End of Bridge Rail

5'-0"

Wingwall

of Abut

Limits

Same as Slab 

Jt Opening

Same as Slab 

Jt Opening

1'-0"

Concrete Panel Length

2'-0"3'-0"

6'-0" Opening 6'-0" Opening

Abut Bkwl

Face of

" Min4
1

" Max4
3

See "Post Joint

Construction Joint

Controlled Joint or

Concrete Panel Length

6'-0" Opening

Detail" (Typ)

Joint Detail"

See "Post

Opening

6'-0"

Opening

6'-0"

4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post

10'-0"  /c Interior Post

2

C

1Connector

Terminal

L Thrie-Beam

TRAFFIC RAIL

TYPE T223

AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS

3'-0" 3'-0"2'-0" 2'-0"

6'-0" Opening 6'-0" Opening6'-0" Opening

1'-0" 1'-0"

5'-0" 5'-0"

Concrete Panel Length

(Variable) 5'-0" Min (Variable) 5'-0" Min

C

1Connector

Terminal

L Thrie-Beam C

1Connector

Terminal

L Thrie-Beam

post does not come in

for payment

End of Bridge Rail

for payment

End of Bridge Rail

Parallel Wing

Limits of Culvert

Curb (RAC)

Anchorage

Top of Rail

standard for skewed culverts.

Limits of Culvert & RAC.  See RAC

AT PARALLEL WINGS

ROADWAY ELEVATION OF RAIL ON BOX CULVERTS

2

1

Wingwall Length minus 5'-0" (Varies)

  

extend along the embankment unless otherwise shown in the plans.

Beam Guard Fence".  Attach Metal Beam Guard Fence Transitions to the bridge rail and

Terminal Connectors and associated hardware are to be paid for under the Item "Metal

Variable Variable

Interior Post

4'-0"

Interior Post Interior Post

4'-0" 4'-0"

AT STRAIGHT OR FLARED WINGS

(Variable) 5'-0" Min

Wingwall Length

Parapet End =

Parapet End

c10'-0"  /c Interior Post

Parapet End

Interior Post Interior Post

4'-0" 4'-0"

Vertical joints in concrete rail are not required, unless shown elsewhere.

Showing 0° skew culvert. Skewed culverts similar.  See RAC standard for details not shown.

ROADWAY ELEVATION OF RAIL ON BRIDGE

Joint

Construction

Permissible

Joint

Construction

Permissible

rlstd005-18.dgn
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C

8"

1
'-

9
"

"
8

5
7

 

"
1

6
1

3
3

 

C

ELEVATION SECTION

1

6" R

3

Connector

Terminal

L Thrie-Beam

1'-8"

TERMINAL CONNECTION DETAILS

Opening

6
"

V groove

Tool

Construction Joint

Controlled Joint or

POST JOINT DETAIL

" Max4
3

" Min4
1

3

Form to here.

without slab expansion joints.

Provide at all interior bents

2

1

3

4

5

5'-0"

1'-0" 2'-0"2'-0"

S (#3)

R(#5)

(Typ)

2"

8" Max

WU(#5) at

WU(#5)

bars

match

V(#5)

2"S Bars Spaced at 6" Max6"

S (#3)2

SU (#3)2

Wingwall

Top of Abutment

6" R

2
"

"
2

1
1
'-

1
 

R(#5) as shown

Field bend

SU (#3)2 SU (#3)R(#5) WU(#5)

"
2

1
1

 
"

2
1

9
 

"
2

1
4

 

bars WU(#5)

V(#5) match

2
"

"
2

1
1
'-

1
 

3'-0"

SECTION A-A

S (#3)

R(#5)

R(#5) as shown

Field bend

2S (#3)

V(#5)

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

EXPANSION JOINTS

AT SLAB

AT 4' INTERIOR POST

4'-0" Min & 9'-0" Max

3" 3"" Max2
1U Spa at 3 

4'-0" Min & 9'-0" Max

3" 3"" Max2
1U Spa at 3 3" 3"

4'-0"

U Spa at 6" Max

End Post End PostInterior Post

6'-0" Opening 6'-0" Opening

2" 2"Bars S  Spaced at 6" Max

Concrete Panel Length

S (#3)

U(#5)bars U(#5)

L(#5) match

bars U(#5)

V(#5) match

bars U(#5)

L(#5) match

U(#5)

R(#5)

R(#5) R(#5)

bars U(#5)

V(#5) match " Min4
1

" Max4
3

See "Post Joint

Detail" (Typ)

Same as Slab 

Jt Opening

SECTION B-B

5

4 4

8
"

M
in

S
la

b

1

1

1

1

shown.

Space as

SU (#3)1

2

1

TRAFFIC RAIL

TYPE T223

A

A

B

B

SLAB EXPANSION JOINTS

AT BENTS WITHOUT

6

AT ABUT WINGWALL

PARAPET END

6

6

Showing rail on slab.  Rail on box culvert similar.

6

RAC/Culvert Parallel Wings

Top of Abut Wingwall or

6

21

culvert top slab.  Use Bars WU(#5) in culvert parallel wings.

Substitute Bars U(#5) for Bars WU(#5) when parapet end is located on achorage curb over

  

Bars SU (#3), SU (#3) and WU(#5) not shown for clarity.

  

if spacing is equivalent.

with Bars U.  Bars L match slab bar cover.  Bars L may be bundled with top slab reinforcing

Bars L(#5) are part of rail reinforcing and are included in unit price bid for railing.  Space

  

Increase 2" for structures with overlay.

    

Wingwall Length minus 5'-0" (Varies)

  

extend along the embankment unless otherwise shown in the plans.

Beam Guard Fence".  Attach Metal Beam Guard Fence Transitions to the bridge rail and

Terminal Connectors and associated hardware are to be paid for under the Item "Metal

nut.

" beyond4
3" to 2

1

when pedestrian sidewalks are adjacent to back of rail.

bolt holes and recesses.  Bolt recesses are only required

Adjust placement of reinforcing steel as necessary to avoid

core holes and recesses.  Percussion drilling is not permitted.

" Dia x 2" deep recesses.  Form or2
1L 5 ~ 1" Dia holes and 2 

rlstd005-18.dgn
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"2
19 

Post

"2
11 

"4
14 

Bars L, U and V

3
"

1
'-

7
"

1
'-

1
"

8
"

B
a
r
s
 L

 m
a
tc

h

s
la

b
 b

a
r
s
 C

o
v

8 L(#5)

U(#5)

V(#5)

"
 ~

 B
a
r
s
 U

4
1

6
 

(Typ)

Const Jt

Permiss

M
in

2
'-

8
"

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

"2
11 

"2
11'-3 

1'-0"

Face of Rail

Nominal

"2
17 1"1"

2
"

~

3

3

1
'-

0
"

"2
19 

Post

"2
11 

"4
14 

3
"

V(#5)

(Typ)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

7
"

1
'-

1
"

3

2
'-

8
"

3

"4
14 7

ON BRIDGE SLAB

AT POST

ON BRIDGE SLAB

AT OPENING

Fiber Material

" Pref Bitum2
1

~
or CRCP

Slab

Approach

"4
14 

S (#3)

V(#5)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

0
"

7"4
14 

WU(#5)

B
a
r
s
 W

U

B
a
r
s
 W

U

2
'-

8
"

3

R(#5)

R(#5)

R(#5)R(#5)R(#5)

3
"

Barrier (if used)

Typical Water

25'-0"

Abut Bkwl

Face of

ABUTMENT WINGWALL

ELEVATION AT

1'-0" 2'-0"

Wingwall Length (Variable) 5'-0" Min

6" R

2'-0"

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION C-C

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION D-D

4

1 S (#3)1 S (#3)1 S (#3)1

SU (#3)1

(Typ)

" Chamfer4
3

3

7

Slab

Top of 

"2
14 

"2
14 

R(#5)

"2
14 

"2
11 "2

19 

Post

(Typ)

"2
11 "2

11 

"2
11 

(Typ)

SECTIONS THRU RAIL

4

6

3

2

7

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

BARS V (#5)

Pin

Bending

" Dia4
33 

3

BARS WU (#5)

Pin

Bending

" Dia4
33 3(

T
y
p
)

4
"

BARS S (#3)

1
0
"

2'-5"

BARS L (#5)

"8
710 

"
2

1
1
'-

1
 

BARS SU (#3)

SU 2

SU 1

S 1

S 2

BARS U (#5)

10"
3

Pin

Bending

" Dia4
33 

of slab or wall.

may rest on top

Installed bar

3

99

5" 1'-5"

"2
11'-0 

"2
111 

1
'-

4
"

"2
11'-0 

"
4

1
2
'-

5
 

5"

"
4

1
1

'-
1

0
 

5"

TRAFFIC RAIL

TYPE T223

C

C

D

D

Reinforcing Steel

Vertical

6

Sections on box culverts similar.

8

9

" above the roadway surface without overlay.4
1Bars U to 2'-5 

At the Contractor's option, Bars V may be replaced by extending

  

to tie reinforcing.

Top longitudinal slab bar may be adjusted laterally 3" plus or minus

  

the horizontal wingwall/retaining wall reinforcing to the inside

When vertical reinforcing has closer clear cover over horizontal

  

parallel wings.

on anchorage curb over culvert top slab.  Use Bars WU(#5) in culvert

Substitute Bars U(#5) for Bars WU(#5) when parapet end is located

 

spacing is equivalent.

bar cover.  Bars L may be bundled with top slab reinforcing if

price bid for railing.  Space with Bars U.  Bars L match slab

Bars L(#5) are part of rail reinforcing and are included in unit

  

Increase 2" for structures with overlay.

  

Wingwall Length minus 5'-0" (Varies)

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

  Cover dimensions are clear dimensions, unless noted otherwise.

Box culvert parallel wings or rail anchorage curb similar.

WU(#5) 6

6

  Average weight of railing with no overlay is 358 plf.

  Shop drawings are not required for this rail.

  Rail anchorage details shown on this standard may require

more than 5" movement.

  Do not use this railing on bridges with expansion joints providing

only be used for speeds of 45 mph and less.

When a TL-2 rated guard fence transition is used, this rail can

and greater when a TL-3 rated guard fence transition is used.

MASH TL-3 criteria.  This rail can be used for speeds of 50 mph

  This rail has been evaluated by full-scale crash test to meet

  

  

                                               Epoxy coated ~ #5 = 3'-0"

                                    Uncoated or galvanized ~ #5 = 2'-0"

  Provide bar laps, where required, as follows:

bars.

noted otherwise.  Provide the same laps as required for reinforcing

size and spacing may be substituted for Bars U, V, and WU unless

  Deformed Welded Wire Reinforcing (WWR) (ASTM A1064) of equal

epoxy coated or galvanized.

  Epoxy coat or galvanize all reinforcing steel if slab bars are

  Provide Grade 60 reinforcing steel.

elsewhere.

  Provide Class "C" concrete.  Provide Class "C" (HPC) if required

  

  

  Chamfer all exposed corners.

epoxy cement.

convenient lengths and bonded to the bridge deck with an approved

roadways and sidewalks.  They may be cast-in-place or precast in

    Provide water barriers at openings draining onto undercrossing

otherwise shown in the plans or approved by the Engineer.

  Face of rail and parapet must be vertical transversely unless

rlstd005-18.dgn
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c

for payment

End of Bridge Rail

5'-0"

Wingwall

of Abut

Limits

Same as Slab 

Jt Opening

Same as Slab 

Jt Opening

1'-0"

10'-0" Max 10'-0" Max 10'-0" Max

1'-0"

10'-0" Max

1'-0"

1'-0"

G

60°

6" Min

(Typ)

or Sidewalk

Top of Slab
10" Min

(Typ)

Concrete Panel Length

(Showing without raised sidewalk)

1'-10"

2'-0"3'-0"

6'-0" Opening 6'-0" Opening

embed

HSS

Abut Bkwl

Face of

1'-0"

10'-0" Max

10" Min

(Typ)

10'-0" Max

" Min4
1

" Max4
3

See "Post Joint

Construction Joint

Controlled Joint or

Concrete Panel Length

6'-0" Opening

Detail" (Typ)

Joint Detail"

See "Post

Opening

6'-0"

Opening

6'-0"

4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post

10'-0"  /c Interior Post

2'-4"

C

1Connector

Terminal

L Thrie-Beam

2

3 4 3 3

HSS 1.900 x 0.145

HSS Rail Section HSS Rail Section

Barrier (if used)

Typical Water

AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTSAT ABUTMENTS

2'-4" 2'-4"1'-10" 1'-10"10'-0" Max 10'-0" Max 10'-0" Max

1'-0" 1'-0"

3'-0" 3'-0"2'-0" 2'-0"

6'-0" Opening 6'-0" Opening6'-0" Opening

1'-0" 1'-0"

HSS Rail Section

5'-0" 5'-0"

Concrete Panel Length

(Variable) 5'-0" Min (Variable) 5'-0" Min

C

1Connector

Terminal

L Thrie-Beam C

1Connector

Terminal

L Thrie-Beam

33

ROADWAY ELEVATION OF RAIL ON BOX CULVERTS

AT PARALLEL WINGS

post does not come in

for payment

End of Bridge Rail

for payment

End of Bridge Rail

6" Min

(Typ) embed

HSS

HSS 1.900 x 0.145

Parallel Wing

Limits of Culvert

Curb (RAC)

Anchorage

Top of Rail

standard for skewed culverts.

Limits of Culvert & RAC.  See RAC

2

1

3

4

C

The weld may be square groove or single vee groove.  Grind smooth.

One shop splice per HSS rail section is permitted with minimum 85 percent penetration.

  

L Splice Jt or Exp Jt

  

Wingwall Length minus 5'-0" (Varies)

  

extend along the embankment unless otherwise shown in the plans.

Beam Guard Fence".  Attach Metal Beam Guard Fence Transitions to the bridge rail and

Terminal Connectors and associated hardware are to be paid for under the Item "Metal

Variable Variablec10'-0"  /c Interior Post

Wingwall Length

Parapet End = 

(Variable) 5'-0" Min

Interior Post

4'-0"4'-0"

Interior Post Interior Post

4'-0"

Parapet EndParapet End

Interior Post Interior Post

4'-0" 4'-0"

AT STRAIGHT OR FLARED WINGS

Vertical joints in concrete rail are not required, unless shown elsewhere.

Showing 0° skew culvert. Skewed culverts similar.  See RAC standard for details not shown.

ROADWAY ELEVATION OF RAIL ON BRIDGE

Joint

Construction

Permissible

Joint

Construction

Permissible

rlstd019-18.dgn
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1
0
"

Longer Wingwalls may require more than two Rail anchorages.

required for the Bridge Rail on the Abutment Wingwall.

Note that at least two anchor points (as shown) are

1'-2" R

1

1

Turndown

Rail

1'-10"

6

7 8

Rail

HSS

2'-4"

6"

3" "4
11 

6
"

3
"

"
4

1
1

 

(
T

y
p
)

(Typ)

TRANSVERSE SECTION

Post

POST BASE PLATE PLAN BASE PLATE PLAN

RAIL TURNDOWN

Bolt Hole (Typ)

" Dia Anchor16
13

" Dia Max)16
13( 

Drain Hole

"4
37 

4
"

2
"

"2
12 "4

11 

+
" -2

1

(ASTM A36)

8
3Base PL 

Turndown

Bridge Rail

Facing End of

6

7

"
4

3
1

 

4
1

B
o
lt

1
0
"

Typ

6

7

(ASTM A36)

8
3Base PL 

Rail

Pipe

C

8"

1
'-

9
"

"
8

5
7

 

"
1

6
1

3
3

 

ELEVATION

1

6" R

5

Connector

Terminal

L Thrie-Beam

1'-8"

SECTION

TERMINAL CONNECTION DETAILS

HSS RAIL TERMINAL DETAIL HSS RAIL DETAILS

(
T

y
p
)

P
r
o
je

c
ti

o
n

5'-0"

1'-0" 2'-0"2'-0"

S (#3)

R(#5)

(Typ)

2"

8" Max

WU(#5) at

WU(#5)

bars

match

V(#5)

2"S Bars Spaced at 6" Max6"

S (#3)2

SU (#3)2

Wingwall

Top of Abutment

AT ABUT WINGWALL

6" R

2
"

"
2

1
1
'-

1
 

R(#5) as shown

Field bend

SU (#3)2 SU (#3)R(#5) WU(#5)

"
2

1
1

 
"

2
1

9
 

"
2

1
4
 

bars WU(#5)

V(#5) match

2
"

"
2

1
1
'-

1
 

3'-0"

SECTION A-A

S (#3)

R(#5)

R(#5) as shown

Field bend

2S (#3)

V(#5)

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

AT 4' INTERIOR POST

4'-0" Min & 9'-0" Max

3" 3"" Max2
1U Spa at 3 

4'-0" Min & 9'-0" Max

3" 3"" Max2
1U Spa at 3 3" 3"

4'-0"

U Spa at 6" Max

End Post End PostInterior Post

6'-0" Opening 6'-0" Opening

2" 2"Bars S  Spaced at 6" Max

Concrete Panel Length

S (#3)

U(#5)bars U(#5)

L(#5) match

bars U(#5)

V(#5) match

bars U(#5)

L(#5) match

U(#5)

R(#5)

R(#5) R(#5)

bars U(#5)

V(#5) match " Min4
1

" Max4
3

See "Post Joint

Detail" (Typ)

Same as Slab 

Jt Opening

"
4

1

9" 9"

or welded lug

(Driving Fit)

" Dia Pin4
1

Member

Sleeve

or welded lug

(Driving Fit)

" Dia Pin4
1

AT SPLICE OR EXP JTS

PIPE SPLICE DETAILS

6

SECTION B-B

SECTION C-C

10

9

8
"

M
in

S
la

b

1

1

1

1

shown.

Space as

SU (#3)1

Sleeve Member

Pipe Rail

1

2

7

7

2"

(Typ)

A

A

B

B

C

C

EXP JOINTSSLAB 

AT BENTS WITH

SLAB EXP JOINTS

AT BENTS WITHOUT

2

1

5

6

7

8

9

10

11

1 2

9

Showing rail on slab and without raised sidewalk.  Rail on box culvert similar.  HSS not shown for clarity.

AT ABUT WINGWALL

PARAPET END

11

11

11

RAC/Culvert Parallel Wings

Top of Abut Wingwall or

11

" beyond nut.4
3" to 2

1

pedestrian sidewalks are adjacent to back of rail.  Provide bolts

holes and recesses.  Bolt recesses are only required when

Adjust placement of reinforcing steel as necessary to avoid bolt

core holes and recesses.  Percussion drilling is not permitted.

" Dia x 2" deep recesses.  Form or2
1� 5 ~ 1" Dia holes and 2 

Bars WU(#5) in culvert parallel wings.
is located on anchorage curb over culvert top slab.  Use
Substitute Bars U(#5) for Bars WU(#5) when parapet end
 
Bars SU (#3), SU (#3) and WU(#5) not shown for clarity.
  
reinforcing if spacing is equivalent.
slab bar cover.  Bars L may be bundled with top slab
unit price bid for railing.  Space with Bars U.  Bars L match
Bars L(#5) are part of rail reinforcing and are included in
  
posts ~ Typ)

" Dia Hole in bottom of HSS rail (Minimum 1 hole between8
3

  
HSS 2.375 x 0.154
  
HSS 2.875 x 0.203
  
Increase 2" for structures with overlay.
  
Wingwall Length minus 5'-0" (Varies)
  
along the embankment unless otherwise shown in the plans.
Beam Guard Fence Transitions to the bridge rail and extend
for under the Item "Metal Beam Guard Fence".  Attach Metal
Terminal Connectors and associated hardware are to be paid

rlstd019-18.dgn
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   COMBINATION RAIL   

                      

TYPE C223 
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"2
19 

Post

"2
11 

"4
14 

Bars L, U and V

3
"

1
'-

7
"

1
'-

1
"

8
"

B
a
r
s
 L

 m
a
tc

h

s
la

b
 b

a
r
s
 C

o
v

13 L(#5)

U(#5)

V(#5)

"
 ~

 B
a
r
s
 U

4
1

6
 

(Typ)

Const Jt

Permiss

M
in

2
'-

8
"

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

14

"2
11 

"2
11'-3 

(Typ)

" Chamfer4
3

1'-0"

Face of Rail

Nominal

"2
17 1"1"

2
"

~

"
2

1
6
 

"4
34 

3
'-

6
"

1
0
"

"4
37 "4

37 

Sidewalk

and/or

Top of Slab

5

5

5

1
'-

0
"

"2
19 

Post

"2
11 

"4
14 

3
"

V(#5)

(Typ)

1'-0"

"2
11'-3 

Face of Rail

Nominal"4
37 

(Typ)

" Chamfer4
3

1
0
"

1
'-

7
"

1
'-

1
"

5

2
'-

8
"

5

3
'-

6
"

5

"4
14 12

SECTIONS THRU RAIL WITHOUT RAISED SIDEWALK

ON BRIDGE SLAB

AT POST

ON BRIDGE SLAB

AT OPENING

Fiber Material

" Pref Bitum2
1

~

or CRCP

Slab

Approach

"4
14 

S (#3)

V(#5)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

0
"

12"4
14 

WU(#5)

B
a
r
s
 W

U

B
a
r
s
 W

U

2
'-

8
"

5

R(#5) R(#5)R(#5)R(#5)

3
"

Barrier (if used)

Typical Water

25'-0"

Abut Bkwl

Face of

ABUTMENT WINGWALL

ELEVATION AT

1'-0" 2'-0"

Wingwall Length (Variable) 5'-0" Min

6" R

2'-0"

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION D-D

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION E-E

9

1 S (#3)1 S (#3)1 S (#3)1

SU (#3)1

5

12

R(#5)

"2
14 "2

14 

R(#5)

(Typ)

"2
11 "2

11 

"2
11 

(Typ)

D

D

E

E

Reinforcing steel

Vertical

Opening

6
"

V groove

Tool

Construction Joint

Controlled Joint or

POST JOINT DETAIL

" Max4
3

" Min4
1

5

Form to here.

independent of HSS rail splices.

slab expansion joints.  Location

Provide at all interior bents without

(Showing without raised sidewalk)

"2
19 

Post

"2
11 

"4
14 

Bars L, U and V

3
"

1
'-

7
"

1
'-

1
"

8
"

B
a
r
s
 L

 m
a
tc

h

s
la

b
 b

a
r
s
 C

o
v

13 L(#5)

U(#5)

V(#5)

"
 ~

 B
a
r
s
 U

4
1

6
 

(Typ)

Const Jt

Permiss

M
in

2
'-

8
"

1'-0"

"2
11'-3 

Face of Rail

Nominal

14

"2
11 

"2
11'-3 

(Typ)

" Chamfer4
3

1'-0"

Face of Rail

Nominal

"2
17 1"1"

2
"

~

"
2

1
6
 

"4
34 

3
'-

6
"

1
0
"

"4
37 "4

37 

1
'-

0
"

"2
19 

Post

"2
11 

"4
14 

3
"

V(#5)

(Typ)

1'-0"

"2
11'-3 

Face of Rail

Nominal"4
37 

(Typ)

" Chamfer4
3

1
0
"

1
'-

7
"

1
'-

1
"

2
'-

8
" 3

'-
6

"

"2
14 12

ON BRIDGE SLAB

AT POST

ON BRIDGE SLAB

AT OPENING

~

or CRCP

Slab

Approach

"4
14 

V(#5)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

0
"

12"4
14 

WU(#5) WU(#5)

B
a
r
s
 W

U

B
a
r
s
 W

U

2
'-

8
"

R(#5) R(#5)R(#5)R(#5)

3
"

Barrier (if used)

Typical Water

15 15

Sidewalk

Raised

Top of

Sidewalk

Raised

Top of

15

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION D-D

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION E-E

9

S (#3)1 S (#3)1 S (#3)1 S (#3)1

SU (#3)1

12

R(#5)

"2
14 "2

14 

R(#5)

(Typ)

Fiber Material

" Pref Bitum2
1

"2
11 "2

11 

"2
11 

(Typ)

(Typ)

" Chamfer4
3

Reinforcing steel

Vertical

SECTIONS THRU RAIL WITH RAISED SIDEWALK

5

13

14

2

15

9

12

11 WU(#5)11

11 11

11

parallel wings.

anchorage curb over culvert top slab.  Use Bars WU(#5) in culvert

Substitute Bars U(#5) for Bars WU(#5) when parapet end is located on

  

be bundled with top slab reinforcing if spacing is equivalent.Bars L may 

bid for railing.  Space with Bars U.  Bars L match slab bar cover.

Bars L(#5) are part of rail reinforcing and are included in unit price

  

Increase 2" for structures with overlay.

  

Wingwall Length minus 5'-0" (Varies)

Sections on box culvert similar.

Raised Sidewalk.

  

HSS 1.900 x 0.145

  

Top longitudinal slab bar may be adjusted laterally 3" plus or minus to tie reinforcing.

  

When vertical reinforcing has closer clear cover over horizontal reinforcing in

Sections on box culvert similar.

HSS rail not shown for clarity.

Box culvert parallel wings or rail anchorage curb similar.

11

11
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DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

 TxDOT TxDOT   JTR  AES  

HIGHWAY

SHEET NO.

C TxDOT CONTMarch 2018    

                           

                           

   COMBINATION RAIL   

                      

TYPE C223 

SHEET 4 OF 4

FACE OF RAIL

RADIUS TO MAX CHORD

LENGTH

RAIL DATA FOR HORIZONTAL CURVES

CONSTRUCT

OR FABRICATE

Over 2800'

14'-6"

To required radius

7'-3"

ZeroThru 700'

Over 700' thru 1400'

29'-0"

or to chords shown

To required radius

Straight rail sections

2
"
 M

in

ANCHOR BOLT OPTIONS
CAST-IN-PLACE

Weld

Tack

E
m

b
e
d

" Max16
1Flush or 

L
g
th

T
h

r
d

1
0
"

8
"

16

Over 1400' thru 2800'

H
S

S
 R

a
il

BARS V (#5)

Pin

Bending

" Dia4
33 

5

BARS WU (#5)

Pin

Bending

" Dia4
33 

5

17

(
T

y
p
)

4
"

BARS S (#3)

1
0
"

2'-5"

BARS L (#5)

"8
710 

"
2

1
1
'-

1
 

BARS SU (#3)

SU 2

SU 1

S 1

S 2

BARS U (#5)

10"
5 17

Pin

Bending

" Dia4
33 

of slab or wall.

may rest on top

Installed bar

5

1818

5"

"2
11'-0 

"2
111 

1
'-

4
"

"2
11'-0 

"
4

1
2
'-

5
 

5" "
4

1
1

'-
1

0
 

5"

5

16

17

18 GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

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

  Cover dimensions are clear dimensions, unless noted otherwise.

surface without overlay.

" above the roadway/sidewalk4
1extending Bars U to 2'-5 

At the Contractor's option, Bars V may be replaced by

  

bar height.  Use sidewalk height at rail's location.

For raised sidewalks, add sidewalk height to total

  

See "Material Notes" for anchor bolt information.

  

Increase 2" for structures with overlay.

C

rlstd019-18.dgn

threaded rod.

tack welded for each

must be furnished and

One additional hex nut

each hex nut (ASTM A563).

(ASTM F436) placed under

one hardened steel washer

(ATSM A307 Gr A) with

bolt or threaded rod

" Dia hex head anchor8
5L 

"2
11'-4 

                                       12 plf (Steel)

                                      358 plf (Conc)

                                      370 plf total

  Average weight of railing with no overlay:

the Engineer for approval.

  Submit erection drawings showing panel lengths, HSS rail post spacing, and anchor bolt setting to

types.

  Do not use this railing on bridges with expansion joints providing more than 5" movement.

and less.

When a TL-2 rated guard fence transition is used, this rail can only be used for speeds of 45 mph

be used for speeds of 50 mph and greater when a TL-3 rated guard fence transition is used.

  This rail has been evaluated by full-scale crash test to meet MASH TL-3 criteria.  This rail can

  

  

                                                                               Epoxy coated ~ #5 = 3'-0"

  Provide bar laps, where required, as follows:                 Uncoated or galvanized ~ #5 = 2'-0"

bolt.  Nuts must conform to ASTM A563 requirements.

one tack welded hex nut each) with one hex nut and one hardened steel washer (ASTM F436) at each

" Dia ASTM A307 Gr A bolts (or threaded rods with8
5  Optional cast-in-place anchor bolts must be 

“Railing”.
Anchor installation, including hole size, drilling, and clean out, must be in accordance with Item 450,
proposed anchor adhesive's ability to develop this load to the Engineer for approval prior to use.
for).  Submit signed and sealed calculations or the manufacturer’s published literature showing the
nominal bond strength in tension of a single anchor, Na, of 5 kips (edge distance must be accounted
adhesive anchor embedment depth is 3".  Anchor adhesive chosen must be able to achieve a
fully threaded rods into parapet wall with a Type III, Class C, D, E, or F anchor adhesive.  Minimum
hardened steel washer (ASTM F436) each.  Nuts must conform to ASTM A563 requirements.  Embed

" Dia ASTM A307 Gr A fully threaded rods with one hex nut and one8
5  Anchor bolts must be 

substituted for Bars U, V, and WU unless noted otherwise.
  Deformed Welded Wire Reinforcing (WWR) (ASTM A1064) of equal size and spacing may be

Cleaning and Painting Steel".  Sleeve members and anchor bolts must receive galvanization prior

elsewhere on the plans.  When plans require paint over gavanizing, follow the requirements for
  Galvanize all metal components of steel rail system.  Apply additional coatings when shown
  Provide ASTM A1085, A500 Gr B or A53 Gr B for all HSS.
  Epoxy coat or galvanize all reinforcing steel if slab bars are epoxy coated or galvanized.
  Provide Grade 60 reinforcing steel.
  Provide Class "C" concrete.  Provide Class "C" (HPC) if required elsewhere.
  
  
  Chamfer all exposed corners.
  At the Contractor's option anchor bolts may be cast with the parapet.  See "Material Notes".
meet the required test load.  Repair damage from testing as directed.
installed.  Perform corrective measures to provide adequate capacity if any of the tests do not
  Test adhesive anchors in accordance with Item 450.3.3, “Tests”.  Test 3 anchors per 100 anchors
grinding.

" by16
1  Round or chamfer exposed edges of HSS rail and HSS rail posts to approximately 

Abutments).
  HSS rail sections must not include less than two posts, and no more than four (except at
approved epoxy cement.
may be cast-in-place or precast in convenient lengths and bonded to the bridge deck with an
  Provide water barriers at openings draining onto undercrossing roadways and sidewalks.  They

" exist.16
1

concrete parapet grade.  Use epoxy mortar under HSS rail post base plates if gaps larger than
the Engineer.  HSS rail posts and opening end faces must be perpendicular to top of adjacent
  Face of rail, posts and parapet must be vertical transversely unless otherwise approved by

pw://us-hou-pw01.dannenbaum.local:Dannenbaum/Documents/Transportation/5166-01/Design/07 BRIDGE/11 Bridge Standards/DEC - rlstd019-18.dgn
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   EXIST DIRECTION OF TRAFFIC

   PROP DIRECTION OF TRAFFIC

   EXISTING SIGN

#  PROP SMALL SIGN

   REFL PAV MRK TY I (Y)(4")(SLD)(DBL)

   REFL PAV MRK TY II A-A

C   REFL PAV MRK TY I (W)(24")(SLD)

D   REFL PAV MRK TY I (W)(12")(SLD)

Job No.:

Date:

Drn By:

Ckd By:

February, 2020

SHEET

 VERT:

 HORZ:
 

Scale:

GALVESTON COUNTY, TEXAS
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 MARKING LAYOUT

SIGNING & PAVEMENT

STA 12+56.07

[ BIRCH ROAD

BEGIN PROP BRIDGE

STA 13+36.07

[ BIRCH ROAD

END PROP BRIDGE

STA 10+65.61

END CONSTRUCTION,| LAZY LN

STA 10+39.73

BEGIN CONSTRUCTION,| HARBOR LN

STA 10+00.00

BEGIN CONSTRUCTION,| LAZY LN

80'C-C

STA 10+40.84

(Y)(4")(SLD)(DBL),[ BIRCH ROAD

BEGIN REFL PAV MRK TY I

A A
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BIRCH ROAD BRIDGE

80'C-C

CANAL TOE

EXIST CANAL TOE

EXIST 

B 80'C-C

A

B 80'C-C

BIRCH ROAD 

HARBOR LN

SPEED

LIMIT

NOTES

  

   THE ENGINEER.

   ADJUSTED, AS APPROVED BY

   ARE APPROXIMATE AND MAY BE 

2. ALL PROPOSED SIGN LOCATIONS

   EXCEPT WHERE NOTED.

1. REMOVE ALL EXISTING SIGNS

1

2

4

6

7

8

STA 14+12.00

[ BIRCH ROAD

(DBL)

(Y)(4")(SLD)

 PAV MRK TY I

END REFL

TO REMAIN IN PLACE

EXIST SIGNS

3

C

20

STA 10+40.84

BEGIN PROJECT,[ BIRCH ROAD

STA 11+08.00

END CONSTRUCTION,| HARBOR LN

| HARBOR LN, STA 10+71.44

[ BIRCH ROAD, STA 11+38.48 =
STA 15+00.00

END PROJECT,[ BIRCH ROAD

| LAZY LN, STA 10+33.56

[ BIRCH ROAD, STA 14+38.13 =

B5

STOP

STOP

STOP

STOP

STOP
STOPR1-1(30x30)

18.03'RT 

STA 14+05.33

[ BIRCH ROAD

PROPOSED

R1-1(30x30)

27.81'RT 

STA 14+51.69

[ BIRCH ROAD

PROPOSED

R1-1(30x30)

 

28.61'LT

STA 14+25.83

[ BIRCH ROAD

PROPOSED

R1-1(30x30)

R1-1(30x30)

R1-1(30x30)

 

27.04'LT

STA 11+21.31

[ BIRCH ROAD

PROPOSED

 

15.69'RT

STA 11+04.31

[ BIRCH ROAD

PROPOSED

 

28.45'RT

STA 11+54.48

[ BIRCH ROAD

PROPOSED

D3-1(24x6)

D3-1(24x6)

 

18.00'RT

STA 11+66.70

[ BIRCH ROAD

PROPOSED

R2-1(30x36)

STOP

R1-1(30x30) 

16.00'LT

STA 11+66.32

[ BIRCH ROAD

PROPOSED



30' 10'

L=
WS

60

2

Formula

L=WS

*

Pavement Edge

3" min.-4" max.

10" min.-12" max.

3" min.-4" max.

STOP LINES

  Solid White

  Width: 12" min.

         24" max.

EDGE LINE

  4" Solid White

CENTERLINE *

  Length: 10'

  Gap: 30'

* OPTIONAL

  on approaches to

  intersections

  (500' min.)

30' max.

4' min.

30' max.

4' min.

8-95

4" Yellow Centerline

Edge Line

4" White

Yellow Line

4" Solid
Yellow Line

4" Solid

  4" Yellow

  4" Solid

  Yellow line

may vary (typ.)

Shoulder width

may vary

Shoulder width

no shoulder exists (typ.)

6" min. when

Edgeline striping shall be as shown in the plans or as directed by the Engineer.

The traveled way includes only that portion of the roadway used for vehicular

travel and not the parking lanes, sidewalks, berms and shoulders. The traveled

two lane roadway.

5-00

(typ.)

6" min.

The edgeline should typically be placed a minimum of 6 inches from the edge of

ways shall be measured from the inside of edgeline to inside of edgeline of a

Edgelines are not required in curb and gutter sections of roadways.

Based on Traveled Way and Pavement Widths for Undivided Highways

Traveled Way Width   20'

for Edgelines

Minimum Requirements

Pavement Width 16'   W   20'

for Centerlines without Edgelines

Minimum Requirements

pavement. This distance may vary due to pavement raveling or other conditions.

Posted Speed

*

S=Posted Speed (MPH)

L=Length of Crosshatching (FT.)   W=Width of Offset (FT.)

 

   5 foot increment.

Crosshatching length should be rounded up to nearest

   traffic speeds normally exceed the posted speed limit.

  85th Percentile Speed may be used on roads where

TABLE 1 - TYPICAL LENGTH (L)

2      L = 4(40)  / 60 = 106.67 ft. rounded to 110 ft.

hatching should be:

2 feet on a 40 MPH roadway. The length of the cross-

A 4 foot shoulder in advance of a bridge reduces to

      L = 8 x 70 = 560 ft.

hatching should be:

4 feet on a 70 MPH roadway. The length of the cross-

An 8 foot shoulder in advance of a bridge reduces to

 

EXAMPLES:

8-00

3 to 12"

24"

36"

3 to 12"
12"

18"

3-03

Texas Department of Transportation
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Traffic Operations Division

DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

REVISIONS HIGHWAY

SHEET NO.

22A

TXDOT TXDOT TXDOT TXDOTNovember 1978

PAVEMENT MARKINGS

TYPICAL STANDARD

PM(1)-12

2-12

WITH OR WITHOUT SHOULDERS

FOUR LANE TWO-WAY ROADWAY

CENTERLINE AND LANE LINES

FOUR LANE DIVIDED ROADWAY INTERSECTIONS

ROADWAYS WITH REDUCED SHOULDER

WIDTHS ACROSS BRIDGE OR CULVERT

YIELD LINES

Pavement Edge

8" Solid White Channelizing Line

12" max.

10" min.-

4" White Edge Line

4" White Lane Line

4" Solid Yellow Line

4" White Lane Line

4" White Edge Line

4" Yellow Edge Line

stop/yield line

edgeline to

48" min. from

4" Yellow Edge Line

Width

Median

Width

Median

12"-24" White Stop or Yield Line

The narrow median width will be the controlling width to determine if markings are required.

different between intersections, interchanges and of opposite approaches of the same intersection.

traveled way to edge of traveled way. The median excludes turn lanes. The median width might be

width is defined as the area between two roadways of a divided highway measured from edge of

bars and centerlines shall be placed when the median width is greater than 30 ft. The median

All medians shall be field measured to determine the location of necessary striping. Stop/Yield

30' 10'

Pavement Edge

4" White Lane Line

Yellow Line

4" Solid
4" White Edge Line

48' only)

way greater than

(12" max. for traveled

3" min.-4" usual

6" min. (typ.)

30' 10'

Pavement Edge

4" White Lane Line 4" Yellow Edge Line

4" White Edge Line

6" min. (typ.)

20' typ.

of Curb

or Face

Bridge Rail

Lane width greater than or equal to 11'

NOTES:

(L)

White edgeline

White edgeline

White

4"

Varies

24" typ.

12" min.

1. No-passing zone on bridge approach is optional but if used, it shall be a minimum 500 feet long.

4" Minimum

W

5. For guard fence details, refer elsewhere in the plans.

2. For crosshatching length (L) see Table 1.

3. The width of the offset (W) and the required crosshatching width is the full shoulder width in

   advance of the bridge.

GENERAL NOTES

1.

2.

40

45

WITH OR WITHOUT SHOULDERS

ONE-WAY ROADWAY

EDGE LINE AND LANE LINES

TWO LANE TWO-WAY ROADWAY WITH OR WITHOUT SHOULDERS

EDGE LINE & CENTERLINE

GUIDE FOR PLACEMENT OF STOP LINES,

  MATERIAL SPECIFICATIONS

DMS-6130   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

   PAVEMENT MARKERS (REFLECTORIZED)

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR GREATER THAN 45 MPH

FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR LESS THAN 40 MPH

30-45
o

4. The crosshatching is not required if delineators or barrier reflectors are used along the structure.
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4-92

80'

80'

1"-4"

1"-4"

80' 40' 40' 40'

40' 40'40'

Type II-A-A

Type I-C

Type II-A-A

Type II-A-A

Type I-C

Type II-A-A

Centerline
Symmetrical around centerline

Continuous two-way left turn lane

CENTERLINE & LANE LINES

SEE DETAIL "C"

FOR FOUR LANE TWO-WAY HIGHWAYS

DETAIL "A" DETAIL "B"

Type I-C or II-C-R

Type I-C or II-C-R

1"-4"

REFLECTIVE RAISED PAVEMENT MARKERS

FOR VEHICLE POSITIONING GUIDANCE

4"

10' 30'

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

4"

12"+ 1"

3‚"+ ƒ" 6"
5•"+ •"

OPTIONAL 6" LANE LINE

OR6"

5•"+ •"

18"+ 1"

4" LANE LINE

REFLECTORIZED PROFILE

PATTERN DETAIL

12"+ 1"

4"

3‚" + ƒ"

OR

OPTIONAL 6" EDGE LINE OR CENTERLINE

On concrete pavements the raised pavement markers

SEE DETAIL "B"SEE DETAIL "A"

shall be placed in line with and midway between

All raised pavement markers placed in broken lines

the stripes.

should be placed to one side of the longitudinal

joints.

80'

1"-2"

1"-2"Type II-A-A

Type II-A-A

DETAIL "C"

4" EDGE LINE OR CENTERLINE

4"

4"

4"

POSITION GUIDANCE USING

REFLECTORIZED PROFILE

MARKINGS

5-00

2 to 3"2 to 3" 2 to 3"
2 to 3"

in height

300 to 500 mil

CENTER OR EDGELINE

BROKEN LANE LINE

Raised pavement marker Type I-C, clear

face toward normal traffic, shall

be placed on 80-foot centers.

4"

4"

3-4"

8-00

PM(2)-12

RAISED MARKERS

Texas Department of Transportation
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Traffic Operations Division

April 1977 DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

REVISIONS HIGHWAY

SHEET NO.

22B

TXDOT TXDOT TXDOT TXDOT

2-08

2-10

with a posted speed limit of 45 MPH or less.

Profile markings shall not be placed on roadways 

NOTE:

SECTION A

o

o

Adhesive

Surface

Reflectorized

RAISED PAVEMENT MARKERS

Type I (Top View)

Type II (Top View)

AA

AA

Surface

Roadway

25  min

35  max-

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)

CENTERLINE FOR ALL TWO LANE ROADWAYS

2-12

Surface

Reflectorized

GENERAL NOTES

1.

2.

toward normal traffic and red face toward wrong-way traffic.

Raised pavement markers Type II-C-R shall have clear face

  MATERIAL SPECIFICATIONS

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

   PAVEMENT MARKERS (REFLECTORIZED)

height of 7 quarters. 

equal to a stack of 5 quarters to a maximum

line and profile marking is approximately

A quick field check for the thickness of base
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5-00

RURAL LEFT TURN BAYS

DIVIDED HIGHWAYS AND

TWO-WAY LEFT TURN LANES

PAVEMENT MARKINGS FOR

8-00

3-03

Texas Department of Transportation
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Traffic Operations Division

April 1998 DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

REVISIONS HIGHWAY

SHEET NO.

22C

TXDOT TXDOT TXDOT TXDOT

2-10

PM(3)-12

2-12TYPICAL TRANSITION FOR TWLTL

AND DIVIDED HIGHWAY

20'

SEE DETAIL A

20'

See Note 5(typ.)
8" White

20'

1" (Typ)

Solid

4" Yellow 

SEE DETAIL A

4" white broken

9'3'

***

(typ.)

24" White

4" yellow broken

Varies based on length of turn bay

*** Typically equal to • the length of storage lane

**
TWO-WAY STREET

MINOR

9'3'

SEE DETAIL B

  MATERIAL SPECIFICATIONS

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

   PAVEMENT MARKERS (REFLECTORIZED)

broken

4" yellow 

Type II-A-A Markers

Type II-A-A Markers

Varies

Dotted 8" white Lane Line 

1 Mile (Auxiliary Lane)

Dotted 8" white Lane Line 

4" yellow broken

4" white broken

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

4" yellow solid

broken

4" white 

20'

48'
Type I-C

48'
Type I-C

Varies (See note 3)

Varies (See note 3)

1 Mile (Lane Drop)

20'

Typical 12' Min.

Full Lane Width

by the Engineer in the field.

and Crosswalk shall be approved 

Final placement of Stop Bar

DETAIL B

DETAIL A

 

   unless stated elsewhere in the plans.

   intersection or dedicated turn bay is not required 

   corridor.  Repeating the marking after each 

   the beginning of a two-way left-turn lane within a 

   marking should be used at or just downstream from 

6. A two-way left-turn (TWLT) lane-use arrow pavement 

 

   divided highways and raised medians.

   lanes.  Raised pavement marker Type II-C-R with 

   highways, flush medians and two way left turn  

5. Raised pavement marker Type I-C with undivided  

   used.

   Manual on Uniform Traffic Control Devices" may be

4. Other crosswalk patterns as shown in the "Texas

   near the upstream end of the full-width turn lane.

   for a short turn lane, it should be located at or 

   lane  use arrow or word and arrow marking is used 

   the bay is greater than 180 feet. When a single 

   two sets of arrows should be used if the length of 

3. When lane used word and arrow markings are used,

 

   Sign Designs for Texas.

   words and arrows as shown in the Standard Highway

   lanes and turn bays for emphasis.  Details for 

   or word and arrow markings may be used in other

   of substantial length.  Lane use arrow markings 

   arrow markings should be used in auxiliary lanes 

   become mandatory turn lanes. Lane use word and 

   where through lanes approaching an intersection

2. Lane use word and arrow markings shall be used 

   placement and details.

1. Refer elsewhere in plans for additional RPM

See note 6

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE

(
O

N
E
-
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Y
,
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A
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Z
E

D
)

M
I
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R
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S
T

R
E

E
T

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP
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L
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O
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L
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O
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L
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C
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S
 

S
T

R
E

E
T

4" yellow solid

spaced at 20'

Type II-A-A

8" white (Typ)

spaced at 20'

Type II-C-R

Type I-C or 

O
N

L
Y

O
N

L
Y

DETAIL C

Type II-A-A Markers

3-4"

3-4"20'

1'-6"

Stop Line

24" White

lines

crosswalk

12" White

typ.

4' min.

6'

Yellow Solid

4"

Yellow Solid

4"

32'typical

32'

Type I-C
solid

8" white 

GENERAL NOTES

SEE DETAIL C

SEE DETAIL C

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

30-45°
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Drn By:
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SHEET  1  OF 5

PROP 2" IP GASLINE

(TO BE REMOVED)

EXIST 2" IP GASLINE
LINE

EXIST 2-4" FRONTIER COMM 

EXIST 8" FORCE MAIN

EXIST 4" FORCE MAIN

EXIST 8" FORCE MAIN

EXIST 4" FORCE MAIN
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(TO BE REMOVED)
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EXIST 6" WATERLINE
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PROPOSED CROSS SECTIONS

SHEET  2  OF 5

(TO BE REMOVED)

EXIST 2" IP GASLINE

PROP 2" IP GASLINE

EXIST 8" WATERLINE

(TO BE REMOVED)

EXIST 2" IP GASLINE

EXIST 8" WATERLINE

LINE

EXIST 2-4" FRONTIER COMM 

PROP 24" RCP

EXIST 8" FORCE MAIN

EXIST 4" FORCE MAIN

EXIST 4" FORCE MAIN

EXIST 8" FORCE MAIN

EXIST 4" FORCE MAIN
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