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PEDESTRIAN

HANDRAIL TYPE

PR-1 (REFER TO

TXDOT DETAIL)

(3) #8 BARS CONT.

TOP AND BOTTOM

GRADE VARIES,

APPROX. 715.0'

#4 HAIRPINS @ 12" O.C.

#8 BARS CONT.

(TYP.)

CAST IN PLACE LEVEL UP STRIP,

MIN. HEIGHT 1", MAX. HEIGHT 14"

(TYP.)

3" CLR.

T.O.C. 716.0'

M.S.E WALL

MIN.

4"

6"
4"

(TYP.)

24"

12"

Standard
Division
Bridge
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   STABILIZED EARTH   

     MECHANICALLY     

SHEET 1 OF 2

Earth reinforcements

2'-0"+ 6"
-

3
"

2
'-

0
"
+
 
6
"

-

Leveling pad

TYPICAL SECTION

UNDERDRAIN DETAIL

ELEVATION

(Min 12" x 6")

leveling pad

Cast-in-place

DMS-6200 Type 1.

requirements of

fabric meeting the

wrapped with filter

Underdrain shall be

shown in plans)

(unless otherwise

Filter Mat'l (Ty C)

(Wall at bottom of slope)

limits)

(See notes for

Select Backfill

~

2' Min

panels

Precast concrete

    RETAINING WALL    

retained fill, soil strength.

01-13: Wall embed, (WS) table,

Criteria.

04-11: Added Table & Corrosion

130

Improvement

Ground

Soil with

Foundation

1

1

RW(MSE)   (MOD)

refer to RW (MSE) DD

Minimum Embedment,

MSE Wall System Above

3'3'

1

1Existing Fill

Fat Clay and

(Lean Clay, Clayey Sand or Weathered Limestone)

Undisturbed Foundation Material

GROUND IMPROVEMENT DETAIL
Plan & Profile Sheets.

varies. See MSE RW 

Underdrain, elevation 

Type A

Select Item 132,

Retained Soil,

Anchorage Details

See Coping

W
a
ll
 H

e
ig

h
t
, 

H
d

 Parapet (parapet not shown)

Control Point, at Top of

Vertical and Horizontal

fill or fat clay thickness.

improvement is 4 feet thick regardless of existing

Depth of existing fill varies, minimum ground

approve excavation before placing fill.

limits shown. Contractor shall contact Engineer to

NOTE: Excavate all fat clay (CH) and existing fill from

(Replace with Select Item 132, Type A)

Ground Improvement

or approved equal.

Formliner Pattern 16947, (8" Used Brick),

Form all panels with Fitzgerald

(see Note 3)

Vertical Pilaster Panel 

Align formed mortar joints with panel edges.

8" perforated pipe (Ty 8)

subject to approval of Engineer.

to accommodate standard panel widths. Location of pilasters 

front face of wall panels. Space pilasters every 100 to 110 feet 

3) Pilaster shall be 3 feet wide and project 1-1/2-inch beyond 

Standard 595 Color No. 33711 (sand).

2) Paint all exposed wall coping and vertical pilaster panels Federal 

595 Color No. 20152 (red). Brick joint to remain unpainted.

1) For all wall panels, paint brick face of panels Federal Standard 

NOTE:

NOTE

SEE 

M.S.E. COPING DETAIL
DESNECI

L

R
E

E
N
I

GNELANOI
S

S
E

F
O

R

S

T
A
TE O

S

A
XETF

P

89499

SHANE RAY TORNO

87824
L
ICENSED

S

T
A
TE OF TEX

A

S

P
R

O
F

E
S
SIONALEN

G

IN
E

E
R

MARC T. MILLER

COPING DETAIL ONLY

May 22, 2018
05/22/2018



Standard
Division
Bridge

o
f 
th
is
 s
ta

n
d
a
rd
 t
o
 o
th

e
r 
fo
rm

a
ts
 o
r 
fo
r 
in
c
o
rr
e
c
t 
re
s
u
lt
s
 o
r 
d
a

m
a
g
e
s
 r
e
s
u
lt
in

g
 f
ro

m
 i
ts
 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
rp

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 
th

e
 c

o
n
v
e
rs
io

n

  
  
T
h
e
 u
s
e
 o
f 
th
is
 s
ta

n
d
a
rd
 i
s
 g

o
v
e
rn

e
d
 b

y
 t
h
e
 "

T
e
x
a
s
 E

n
g
in
e
e
ri
n
g
 P
ra

c
ti
c
e
 A

c
t"
. 
 N

o
 w

a
rr
a
n
ty
 o
f 
a
n
y

D
IS

C
L

A
IM

E
R
:

F
IL

E
:

D
A

T
E
:

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

 TxDOT TxDOT   JGD  MJG  

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

CONT

rwstde01.dgn

March 2010    

                           

                           

   STABILIZED EARTH   

     MECHANICALLY     

SHEET 2 OF 2

6

& D

A, B

Type
Unit Weight Inernal Stability External Stability

105 PCF

125 PCF

Pullout

Rupture Bearing

Sliding, Overturning, Eccentricity

SELECT BACKFILL UNIT WEIGHT

4

/

3

6" Min

1'-0" Max

Equal Space at 1'-6" Max 6" Min

1'-0" Max

1
'-

2
"

M
a
x

in conflict

when adjacent panel is

Terminate high side bars

Edge of Precast MSE Panel Edge of Precast MSE Panel

2
"
 
(
S
h
o
p
 
o
r
 
f
ie
ld
 
t
r
im
 
t
o

t
h
e
 
r
e
q
u
ir
e
d
 
p
r
o
j
e
c
t
io

n
)

where the buildup is less than 6"

Terminate these bars at the location

M
in1
"

level-up

Top of CIP

1
'-

0
"

E
m

b
e
d

M
in

2
"

2
"

MSE Panel

Precast

Edge of

T/2

MSE Panel

Precast

Concrete Buildup

Class "C" CIP

~
~

1
'-

0
"

E
m

b
e
d

M
in

(Match Panels)

"T" = 5" Min

Provide Grade 60 (#4) Reinforcement

LEVEL UP DETAIL

SECTIONELEVATION

5

5

bars or laps of 1'-5" length

an adjacent panels, provide continuous

Where these bars are not obstructed by

STABILITY CRITERIA:

CORROSION CRITERIA:

GENERAL NOTES:

JOINT SEALER:

PRECAST COPINGS:

DESIGN PARAMETERS:

4

O = 34  C = 0 psf

Unit Weight = See Table 6

Foundation Soil

/

    RETAINING WALL    

retained fill, soil strength.

01-13: Wall embed, (WS) table,

Criteria.

04-11: Added Table & Corrosion

131

RW(MSE)   (MOD)

Select Item 132, Type A

Retained Soil Unit Weight = 125 pcf

See Note

4See Note

Item 423, Type D

Select Backfill (reinforced zone),

anchorage system.  Follow manufacturer's directions for installing the epoxied vertical bars. 

Cast vertical bars into the top of panels.  At contractor's option vertical bars may be embedded 4" with a Type III Clac C epoxy

  

Soil design parameter must be based on long term soil strength.  Design parameters must be listed on the RW(MSE)DD.

  

copings.  Details shall include coping reinforcement.  Concrete flume (if required) shall be paid for separately from Item 423.

Precast coping shall be anchored to prevent rotation or displacement.  Use these details to develop custom anchorage for precast

shoring to prevent movement of the MSE wall system.

allowed by the Engineer, construction in this exclusion zone will require active

shall not be permitted without prior written approval of the Engineer.  Where

   Excavation within 10 feet or 2H, whichever is greater, of the face of the wall

shall be completed and backfilled prior to construction of the wall system.  

of underground elements, such as utilities, drainage structures, foundations, etc.

of twice the wall height (2H) shall be backfilled with flowable fill.  Construction

  Utility trenches outside of the MSE wall limits but within a horizontal distance

obstructions.  

obstructions that may effect the MSE walls.  Provide slip joints at limits of

signage, signals, etc. locations and details to determine the location of

   Reference these plans for inlet, outlet, barrier, roadway, planned utilities,

obstructions.  

calculations.  The Contractor shall coordinate with the Wall Fabricator for strap locations and layout, and for allowable adjustments around

Fabricator) is responsible for the design of the wall system for internal stability and shall provide shop drawings and supporting stability

Additional reinforcement length or wall depth may be required to satisfy internal stability.  The Contractor's Designer (Wall

  The wall geometry shown on the drawings are the minimum required to satisfy external and global stability requirements.

  These details are to be used in conjunction with the retaining wall layout, standard RW(MSE)DD and other applicable standards.

  Coping and anchor slabs are considered subsidiary to the Item "Retaining Wall".

  All reinforcing steel must be Grade 60.

  Reinforced concrete must be Class "C", Precast concrete Class "H", Unreinforced concrete Class "A".

approved by the Engineer.

they are connected with galvanized hardware to adjacent panels which do have supporting Soil reinforcements attached to them and as

reinforcements or modifications to their normal placement.  Do not use panels without any soil reinforcements connected to them unless

equivalent to the stated design length for the section of wall.  Provide calculations that justify any alterations made to the soil

For skew angles greater than 10 degrees adjust the length of earth reinforcement to provide a cosine length of the reinforcement

of the obstruction.  For skewed (rotated) earth reinforcements no adjustment in length is needed for skew angles between 1 and 10 degrees.

calculations that establish support for the affected panels.  Furnish the same earth reinforcement coverage as that required in the absence

  When obstructions (inlets, drilled shafts, piling, etc.) prevent placement of soil reinforcements in their normal locations, provide details and

in accordance with the DMS-6310 "Joint Sealants and Fillers", using Class 4 joint sealant.

of wall.  The joints between all coping segments shall be sealed to prevent infiltration of water into the retaining wall backfill.  Sealing shall be

  Concrete coping shall be provided along the top of wall, at the vertical steps at bridge backwalls, and at other vertical steps along the top

for angle changes of 30 degrees or less.

  A one-piece corner panel shall be provided for wall angle changes of greater than 30 degrees. Butting of chamfered panels will be allowed

back of panel and shall not be applied directly to filter fabric.

and/or pad materials are not exposed at the wall face and 2) the design opening is between  …" and  ƒ". Adhesive shall be applied to

  An open joint shall be provided around the perimeter of the concrete panels.  The joint configuration shall be such that 1) the filter fabric

thickness shall be 5".  Panels shall be arranged to provide offset horizontal joints.

may exceed these limitations as necessary to achieve required wall grades.  Maximum height of any panel shall be 7'-6".  Minimum panel

  Standard precast concrete panels shall have a maximum height of 6', and a maximum surface area of 50 sq ft. Top and bottom panels

no finer than 12".

transverse bar spacing, differing from other configurations by a minimum of 3".  Earth reinforcement lengths shall be stepped in increments

  A maximum of four wire mesh configurations (wire sizes) will be allowed on a project.  Each mesh configuration shall have a unique

mesh, the smaller wire shall have at least 50% of the cross sectional area of the larger wire.

  Minimum wire size for earth reinforcements shall be W7.0.  If different longitudinal and cross wires are used in an earth reinforcement

  The lowest level of earth reinforcements shall be no more than 2.0' above the top of the leveling pad.

  The uppermost earth reinforcements shall be no more than 3.0' below the top of wall.

4" below the lowest earth reinforcement, whichever is lower, to the top of panels.

to a minimum 2' beyond the end of the earth reinforcements.  The select backfill shall extend vertically from the top of the leveling pad or

  The select backfill specified for use within the mechanically stabilized earth volume shall extend horizontally from the back of the panels

plan information.

  Section and elevation shown is for informational purposes only.  Specific geometry is to be determined based on wall layouts and other

  

  

the joint sealing is to contain surface drainage and prevent infiltration into the retaining wall backfill.

Class 4.  The joint must be sealed 3" below and 6" above the adjoining pavement surface, or as directed by the Engineer.  The purpose of

  The joints between coping segments must be sealed in accordance with the DMS-6310 "Joint Sealant's and Fillers", joint sealing material,

  

  

may be used pending approval by the Engineer.  This applies only to coping without railing.

optimize coping lengths at radiuses, end of runs or other wall geometric conditions favorable to shorter coping sections, shorter lengths

  Wall supplier is to maximize lengths of precast coping.  Precast coping is to be provided in 10' minimum lengths (typical). To

  

  

may be based on non-corroded section.

  Stress calculations (rupture) shall be done on the calculated earth reinforcement section remaining after 75 years.  Pullout calculations

  The earth reinforcement elements shall be designed to have a minimum design life of 75 years, using current AASHTO corrosion rates.

  

    

shall be determined from test data evaluated at  ƒ inch strain.

  The factor of safety against pullout of the earth reinforcements shall be greater than or equal to 1.5 at each level.  Pullout resistance

  The base pressure resultant shall fall within the middle third of the retaining wall.

  Factor of safety in overturning shall be greater than or equal to 2.0.

  Factor of safety in sliding along the base of the structure shall be greater than or equal to 1.5.

  Stability criteria applies to both dry and drawdown analysis.

  

    

  The minimum length of earth reinforcements are as shown on the RW(MSE)DD standard.

  Stress in steel and concrete shall be in accordance with  current AASHTO Standard and Interim Specifications.

  

  

  

  

  

  

  

  

  

plans:

  Design of retaining walls shall be based on the following design parameters unless stated elsewhere in the
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MSE Retaining Wall Begin Station End Station

Frictin Angle

Retained Soil 

Friction Angle

Soil

Foundation 

Required

Underdrain

Improvement

Ground 

Length

Reinforcement

Min Earth

Embedment

Min Wall 

W
a
ll
 H

e
ig

h
t

Retained Soil
Select Backfill

High Water Elevation

Analysis

Drawdown

2' Min

WALL SUMMARY

Width

Bench

TYPICAL SECTION

(RAPID DRAWDOWN CONDITION)

Earth reinforcements

Drawdown

5' Min

A

132

WALL 01 28 DEG14+14.85 26 DEG (C=100 PSF) YES 2 FT YES YES 2 FT

(SEE NOTE 1) (SEE NOTE 2) (SEE NOTE 3) (SEE NOTE 4) (SEE NOTE 5) (SEE NOTE 6) (SEE NOTE 7)

MECHANICALLY

DESIGN DATA

STABILIZED EARTH
RETAINING WALL

1

1

Improvement

Ground

Soil with

Foundation

RW(MSE)DD  (MOD)

drainage.   

(dimension "A" on typical section this sheet). Provide a 2% grade away from wall for surface 

7.  Bench width is the minimum horizontal width of ground required at the face of wall 

6.  Assume 5-foot drawdown from design water level.

5.  Refer to Underdrain detail on RW (MSE) (MOD).

4.  Embedment is measured from top of leveling pad to proposed ground surface at wall face.

of coping.  Minimum length is 8 feet for all reaches and levels.

3.  Minimum reinforcement length is based on total wall height from top of leveling pad to top 

2.  Refer to Ground Improvement Detail on RW (MSE) (MOD).

1.  Retained soil is select material.  Refer to RW (MSE) (MOD).

NOTES:

110% of Hd

Control Point, at Top of Parapet

Vertical and Horizontal

Underdrain

7+60.86
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46+00 46+50 47+00 47+50 48+00 48+50 49+00 49+50 50+00

CAUTION!!

5/
22

/2
01

8



685

690

695

700

705

710

715

720

725

730

685

690

695

700

705

710

715

720

725

730

50+00 50+50 51+00 51+50 52+00 52+50 53+00 53+50 54+00

CAUTION!!

5/
22

/2
01

8



CAUTION!!

5/
22

/2
01

8



700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

740

700

705

710

715

720

725

730

735

740

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

5/
22

/2
01

8



700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

705

710

715

720

725

730

735

740

705

710

715

720

725

730

735

740

5/
22

/2
01

8



700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

5/
22

/2
01

8



700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

5/
22

/2
01

8



690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

5/
22

/2
01

8



690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

690

695

700

705

710

715

720

725

690

695

700

705

710

715

720

725

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

5/
22

/2
01

8



700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

695

700

705

710

715

720

725

730

700

705

710

715

720

725

730

735

700

705

710

715

720

725

730

735

5/
22

/2
01

8



5/
22

/2
01

8



5/
22

/2
01

8



5-
22

-2
01

8



5-
22

-2
01

8

PRD-13 TY EPR-1,



5-
22

-2
01

8



5/
22

/2
01

8



5/
22

/2
01

8



5/
22

/2
01

8PR-1 ,



5/
22

/2
01

8



5-
22

-2
01

8



5-
22

-2
01

8



5-
22

-2
01

8



5/
22

/2
01

8



5/
22

/2
01

8



680

685

690

695

700

705

710

715

720

725

680

685

690

695

700

705

710

715

720

725

10+00 10+50 11+00 11+50 12+00 12+50 13+00 13+50 14+00

CAUTION!!

5/
25

/2
01

8



680

685

690

695

700

705

710

715

720

725

680

685

690

695

700

705

710

715

720

725

14+00 14+50 15+00 15+50 16+00 16+50 17+00 17+50 18+00

CAUTION!!

5/
25

/2
01

8



680

685

690

695

700

705

710

715

720

725

680

685

690

695

700

705

710

715

720

725

18+00 18+50 19+00 19+50 20+00 20+50

CAUTION!!

5/
25

/2
01

8



685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

685

690

695

700

705

710

715

720

CAUTION!!

5/
25

/2
01

8



5/
22

/2
01

8



N
O

 DUMP I N
G

D
R

A

I NS  T O  CREE
K

BOTTOM VIEW

COVER SECTION

PLAN VIEW

Design Features

Revised By:

-Materials

-Design Load

-Open Area

-Coating

-    Designates Machined Surface

Certification

Disclaimer

Drawing Revision

Contact
800 626 4653
ejco.com

®

Designer:

-
-
-
-Country of Origin:

Weights (lbs./kg) dimensions (inches/mm)
and drawings provided for your guidance.  We
reserve the right to modify specifications without
prior notice.
CONFIDENTIAL: This drawing is the property
of EJ GROUP, Inc., and embodies confidential information,
registered marks, patents, trade secret information,
and/or know how that is the property of EJ GROUP, Inc.
Copyright © 2014 EJ GROUP, Inc.
All rights reserved.

Product Number

TEXAS
KYLE

L106 Cover

35106134A01

Gray Iron (CL35B)

Light Duty

n/a

Undipped

ASTM A48

USA

MAH
MAH11/3/2017

10/27/2017

5/
22

/2
01

8



Standard
Division
Bridge

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

                        

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

                           

                           

                      

                      

CONT

scp04sts.dgn

              

          

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

m
a
t
s
 
o
r
 
f
o
r
 
in

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

m
a
g
e
s
 
r
e
s
u
lt
in

g
 
f
r
o

m
 
it
s
 
u
s
e
.

k
in

d
 
is
 

m
a
d
e
 
b
y
 
T
x

D
O

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

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

D
O

T
 
a
s
s
u

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

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

n

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

e
x
a
s
 
E

n
g
in

e
e
r
in

g
 
P
r
a
c
t
ic

e
 

A
c
t
".
 
 

N
o
 

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

D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

   per linear foot of box width.

   are minimum required areas of reinforcement

   linear foot of box length. A   and A

   required areas of reinforcement per

2  A   thru A  ,A   and A   are minimum

 

1  For Box Length = 8'-0"

    

Height

Fill

S1 S4

S5S6

S7 S8

S H

M
SECTION DIMENSIONS REINFORCING

Lift

(ft)

T T T
T B S

A A A A A A A A
S1 S2 S3 S4 S5 S6 S7 S8

2 1

(Min)

BOX DATA

(ft) (ft) (in)(in)(in)(in)

2
(in /ft)

Weight

(Tons)

       4     2   7.5    6    5   <2      -   0.18  0.27  0.15  0.12  0.18  0.18  0.18  0.14    4.5

       4     2     5    5    5   2<3     38  0.18  0.19  0.17  0.12    -     -     -     -     3.6

       4     2     5    5    5   30      38  0.28  0.30  0.30  0.12    -     -     -     -     3.6

       4     2     5    5    5   3-5     38  0.13  0.13  0.13  0.12    -     -     -     -     3.6

       4     2     5    5    5   10      38  0.12  0.12  0.12  0.12    -     -     -     -     3.6

       4     2     5    5    5   15      38  0.14  0.16  0.16  0.12    -     -     -     -     3.6

       4     2     5    5    5   20      38  0.18  0.20  0.21  0.12    -     -     -     -     3.6

       4     2     5    5    5   25      38  0.23  0.25  0.25  0.12    -     -     -     -     3.6

       4     3   7.5    6    5   <2      -   0.18  0.31  0.18  0.12  0.18  0.18  0.18  0.14    5.0

       4     3     5    5    5   2<3     38  0.15  0.23  0.20  0.12    -     -     -     -     4.1

       4     3     5    5    5   3-5     38  0.12  0.16  0.16  0.12    -     -     -     -     4.1

       4     3     5    5    5   10      38  0.12  0.14  0.14  0.12    -     -     -     -     4.1

       4     3     5    5    5   15      38  0.12  0.18  0.18  0.12    -     -     -     -     4.1

       4     3     5    5    5   20      38  0.14  0.23  0.24  0.12    -     -     -     -     4.1

       4     3     5    5    5   25      38  0.17  0.29  0.29  0.12    -     -     -     -     4.1

       4     3     5    5    5   30      38  0.21  0.35  0.35  0.12    -     -     -     -     4.1

       4     4   7.5    6    5   <2      -   0.18  0.33  0.20  0.12  0.18  0.18  0.18  0.14    5.5

       4     4     5    5    5   2<3     38  0.12  0.26  0.23  0.12    -     -     -     -     4.6

       4     4     5    5    5   3-5     38  0.12  0.18  0.18  0.12    -     -     -     -     4.6

       4     4     5    5    5   10      38  0.12  0.15  0.15  0.12    -     -     -     -     4.6

       4     4     5    5    5   15      38  0.12  0.19  0.20  0.12    -     -     -     -     4.6

       4     4     5    5    5   20      38  0.12  0.25  0.25  0.12    -     -     -     -     4.6

       4     4     5    5    5   25      38  0.14  0.31  0.31  0.12    -     -     -     -     4.6

       4     4     5    5    5   30      38  0.17  0.37  0.37  0.12    -     -     -     -     4.6

 

1" Max

1 longitudinal bar

space plus 2"

10"

Min

radius(Typ)

4 d Min

radius(Typ)

4 d Min

JOINT REINFORCEMENT)

(TOP AND BOTTOM SLAB

reinforcement

Longitudinal

reinforcing

Longitudinal

(Typ)

radius

2" Max

radius(Typ)
2" Max

 

 

 

 

 

for T  6"A

A

A

1"

T

T
T

H

T

T

(Typ)

A

A

 
 

1"

(Typ)

M

A
A

A

2
"

TS T

T
T

H

TS

A

A

A

A

T

T

A

1"

(Typ)
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HL93 LOADING

        PRECAST       

  SINGLE BOX CULVERTS 

4'-0" SPAN

SCP-4

February 2010

GAF  LMW  BWH/TxDOT  GAF

(Fabrication)".

"Precast Concrete Structural Members

shall be submitted in accordance with Item

the table.  Shop plans for alternate designs

the box design for the design fill height in

alternate design that is equal to or exceeds

this sheet, the contractor may furnish an

  In lieu of furnishing the designs shown on

details and notes not shown.

  See SCP-MD standard sheet for miscellaneous

of 5,000 psi.

with a minimum compressive strength

  All concrete shall be Class "H" Concrete

details not shown.

  Refer to ASTM C1577 for information or

  Designs shown conform to ASTM C1577.
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       6     3     8    7    7   <2      -   0.20  0.31  0.22  0.17  0.19  0.19  0.19  0.17    7.9

       6     3     7    7    7   2<3     43  0.21  0.24  0.19  0.17    -     -     -     -     7.5

       6     3     7    7    7   3-5     39  0.17  0.18  0.17  0.17    -     -     -     -     7.5

       6     3     7    7    7   10      39  0.17  0.18  0.19  0.17    -     -     -     -     7.5

       6     3     7    7    7   15      38  0.22  0.24  0.24  0.17    -     -     -     -     7.5

       6     3     7    7    7   20      38  0.28  0.31  0.31  0.17    -     -     -     -     7.5

       6     3     7    7    7   25      38  0.35  0.38  0.39  0.17    -     -     -     -     7.5

       6     3     7    7    7   30      38  0.42  0.46  0.46  0.17    -     -     -     -     7.5

       6     4     8    7    7   <2      -   0.19  0.34  0.25  0.17  0.19  0.19  0.19  0.17    8.6

       6     4     7    7    7   2<3     43  0.19  0.27  0.21  0.17    -     -     -     -     8.2

       6     4     7    7    7   3-5     39  0.17  0.21  0.19  0.17    -     -     -     -     8.2

       6     4     7    7    7   10      39  0.17  0.20  0.21  0.17    -     -     -     -     8.2

       6     4     7    7    7   15      38  0.18  0.27  0.27  0.17    -     -     -     -     8.2

       6     4     7    7    7   20      38  0.24  0.34  0.35  0.17    -     -     -     -     8.2

       6     4     7    7    7   25      38  0.29  0.43  0.42  0.17    -     -     -     -     8.2

       6     4     7    7    7   30      38  0.35  0.51  0.52  0.17    -     -     -     -     8.2

       6     5     8    7    7   <2      -   0.19  0.37  0.28  0.17  0.19  0.19  0.19  0.17    9.3

       6     5     7    7    7   2<3     43  0.17  0.30  0.24  0.17    -     -     -     -     8.9

       6     5     7    7    7   3-5     43  0.17  0.23  0.21  0.17    -     -     -     -     8.9

       6     5     7    7    7   10      39  0.17  0.22  0.23  0.17    -     -     -     -     8.9

       6     5     7    7    7   15      38  0.17  0.28  0.29  0.17    -     -     -     -     8.9

       6     5     7    7    7   20      38  0.20  0.37  0.38  0.17    -     -     -     -     8.9

       6     5     7    7    7   25      38  0.25  0.45  0.46  0.17    -     -     -     -     8.9

       6     5     7    7    7   30      38  0.30  0.54  0.55  0.17    -     -     -     -     8.9

       6     6     8    7    7   <2      -   0.19  0.38  0.30  0.17  0.19  0.19  0.19  0.17   10.0

       6     6     7    7    7   2<3     52  0.17  0.32  0.26  0.17    -     -     -     -     9.6

       6     6     7    7    7   3-5     52  0.17  0.24  0.22  0.17    -     -     -     -     9.6

       6     6     7    7    7   10      43  0.17  0.23  0.24  0.17    -     -     -     -     9.6

       6     6     7    7    7   15      39  0.17  0.29  0.31  0.17    -     -     -     -     9.6

       6     6     7    7    7   20      39  0.18  0.38  0.39  0.17    -     -     -     -     9.6

       6     6     7    7    7   25      38  0.23  0.46  0.48  0.17    -     -     -     -     9.6

       6     6     7    7    7   30      38  0.27  0.55  0.57  0.17    -     -     -     -     9.6

   per linear foot of box width.

   are minimum required areas of reinforcement

   linear foot of box length. A   and A

   required areas of reinforcement per

2  A   thru A  ,A   and A   are minimum

 

1  For Box Length = 8'-0"

    

Height

Fill
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S5S6

S7 S8
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S1 S2 S3 S4 S5 S6 S7 S8

2 1

(Min)

BOX DATA

(ft) (ft) (in)(in)(in)(in)

2
(in /ft)

Weight

(Tons)

 

1" Max

1 longitudinal bar

space plus 2"

10"

Min

radius(Typ)

4 d Min

radius(Typ)

4 d Min

JOINT REINFORCEMENT)

(TOP AND BOTTOM SLAB

reinforcement

Longitudinal

reinforcing

Longitudinal

(Typ)

radius

2" Max

radius(Typ)
2" Max

for T  6"A

A

A

1"

T

T
T

H

T

T

(Typ)

A

A

 
 

1"

(Typ)

M

A
A

A

2
"

TS T

T
T

H

TS

A

A

A

A

T

T

A

1"

(Typ)

1" (Typ unless

noted otherwise)

SECTION A-A

1
"

1
"

A

A

(top)

(bott) A

A

(top)

(bott)

•" Min (Typ)

2" Max (Typ)

Outer cage
circumferential

reinforcement

at female end.

A

-
>

for T  5"-
<

A

A

 
 

for T  5"-
<

for T  6"-
>

A (top)

(bott)

(side)

Minimum length is equal to

spacing of longitudinal

4

4

3

3

B
T

S S

S

S

S1

S2

S3

S4

S4

S

S

T
B

S S

S2 S7

S6

S5

S4
S

S

S8

S3

S1

S

S

S2

S3 S2

S3

6" Min

4" Min

reinforcing plus 2" (Typ)

4" Min

1 •" Max

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT 
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(Fabrication)".

"Precast Concrete Structural Members

shall be submitted in accordance with Item

the table.  Shop plans for alternate designs

the box design for the design fill height in

alternate design that is equal to or exceeds

this sheet, the contractor may furnish an

  In lieu of furnishing the designs shown on

details and notes not shown.

  See SCP-MD standard sheet for miscellaneous

of 5,000 psi.

with a minimum compressive strength

  All concrete shall be Class "H" Concrete

details not shown.

  Refer to ASTM C1577 for information or

  Designs shown conform to ASTM C1577.
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o
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a
n
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D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

       8     4     8    8    8   <2      -   0.27  0.38  0.29  0.19  0.19  0.19  0.19  0.19   11.2

       8     4     8    8    8   2<3     50  0.31  0.34  0.32  0.19    -     -     -     -    11.2

       8     4     8    8    8   3-5     50  0.25  0.27  0.27  0.19    -     -     -     -    11.2

       8     4     8    8    8   10      45  0.26  0.28  0.29  0.19    -     -     -     -    11.2

       8     4     8    8    8   15      41  0.34  0.37  0.38  0.19    -     -     -     -    11.2

       8     4     8    8    8   20      41  0.44  0.48  0.49  0.19    -     -     -     -    11.2

       8     5     8    8    8   <2      -   0.24  0.40  0.32  0.19  0.19  0.19  0.19  0.19   12.0

       8     5     8    8    8   2<3     50  0.28  0.37  0.35  0.19    -     -     -     -    12.0

       8     5     8    8    8   3-5     45  0.23  0.29  0.30  0.19    -     -     -     -    12.0

       8     5     8    8    8   10      45  0.23  0.31  0.32  0.19    -     -     -     -    12.0

       8     5     8    8    8   15      41  0.30  0.41  0.42  0.19    -     -     -     -    12.0

       8     5     8    8    8   20      41  0.39  0.52  0.54  0.19    -     -     -     -    12.0

       8     6     8    8    8   <2      -   0.22  0.42  0.35  0.19  0.19  0.19  0.19  0.19   12.8

       8     6     8    8    8   2<3     50  0.25  0.40  0.38  0.19    -     -     -     -    12.8

       8     6     8    8    8   3-5     50  0.21  0.32  0.33  0.19    -     -     -     -    12.8

       8     6     8    8    8   10      45  0.22  0.33  0.34  0.19    -     -     -     -    12.8

       8     6     8    8    8   15      41  0.28  0.43  0.45  0.19    -     -     -     -    12.8

       8     6     8    8    8   20      41  0.36  0.55  0.57  0.19    -     -     -     -    12.8

       8     7     8    8    8   <2      -   0.20  0.44  0.37  0.19  0.19  0.19  0.19  0.19   13.6

       8     7     8    8    8   2<3     55  0.23  0.43  0.41  0.19    -     -     -     -    13.6

       8     7     8    8    8   3-5     55  0.19  0.34  0.35  0.19    -     -     -     -    13.6

       8     7     8    8    8   10      50  0.20  0.34  0.36  0.19    -     -     -     -    13.6

       8     7     8    8    8   15      41  0.26  0.45  0.47  0.19    -     -     -     -    13.6

       8     7     8    8    8   20      41  0.33  0.57  0.60  0.19    -     -     -     -    13.6

       8     8     8    8    8   <2      -   0.20  0.45  0.40  0.19  0.19  0.19  0.19  0.19   14.4

       8     8     8    8    8   2<3     65  0.21  0.45  0.44  0.19    -     -     -     -    14.4

       8     8     8    8    8   3-5     65  0.19  0.36  0.38  0.19    -     -     -     -    14.4

       8     8     8    8    8   10      55  0.19  0.35  0.38  0.19    -     -     -     -    14.4

       8     8     8    8    8   15      45  0.24  0.46  0.49  0.19    -     -     -     -    14.4

       8     8     8    8    8   20      45  0.31  0.59  0.62  0.19    -     -     -     -    14.4

   per linear foot of box width.

   are minimum required areas of reinforcement

   linear foot of box length. A   and A

   required areas of reinforcement per

2  A   thru A  ,A   and A   are minimum

 

1  For Box Length = 8'-0"

    

Height

Fill

S1 S4

S5S6

S7 S8

S H

M
SECTION DIMENSIONS REINFORCING

Lift

(ft)

T T T
T B S

A A A A A A A A
S1 S2 S3 S4 S5 S6 S7 S8

2 1

(Min)

BOX DATA

(ft) (ft) (in)(in)(in)(in)

2
(in /ft)

Weight

(Tons)

 

1" Max

1 longitudinal bar

space plus 2" Min

10"

radius(Typ)

4 d Min

radius(Typ)

4 d Min

JOINT REINFORCEMENT)

(TOP AND BOTTOM SLAB

reinforcement

Longitudinal

reinforcing

Longitudinal

(Typ)

radius

2" Max

radius(Typ)
2" Max

for T  6"A

A

A

1"

T

T
T

H

T

T

(Typ)

A

A

 
 

1"

(Typ)

M

A
A

A

2
"

TS T

T
T

H

TS

A

A

A

A

T

T

A

1"

(Typ)

1" (Typ unless

noted otherwise)

SECTION A-A

1
"

1
"

A

A

(top)

(bott) A

A

(top)

(bott)

•" Min (Typ)

2" Max (Typ)

Outer cage
circumferential

reinforcement

at female end.

A

-
>

for T  5"-
<

A

A

 
 

for T  5"-
<

for T  6"-
>

A (top)

(bott)

(side)

Minimum length is equal to

spacing of longitudinal

4

4

3

3

B
T

S S

S

S

S1

S2

S3

S4

S4

S

S

T
B

S S

S2 S7

S6

S5

S4
S

S

S8

S3

S1

S

S

S2

S3 S2

S3

6" Min

4" Min

reinforcing plus 2" (Typ)

4" Min

1 •" Max

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT 
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(Fabrication)".

"Precast Concrete Structural Members

shall be submitted in accordance with Item

the table.  Shop plans for alternate designs

the box design for the design fill height in

alternate design that is equal to or exceeds

this sheet, the contractor may furnish an

  In lieu of furnishing the designs shown on

details and notes not shown.

  See SCP-MD standard sheet for miscellaneous

of 5,000 psi.

with a minimum compressive strength

  All concrete shall be Class "H" Concrete

details not shown.

  Refer to ASTM C1577 for information or

  Designs shown conform to ASTM C1577.
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C
L

A
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E
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:

F
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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
ig

h
t

2
"

 

QUANTITIES PER FOOT OF CURB

2'-
0"
 M
in

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
in

2
"
 
T
y
p 1
'-

0
"

M
in

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
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BOX CULVERTS
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181

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.

192



174

FED.RD.

DIV.NO.

STATE COUNTY

CONT. SECT. JOB

SHEET

STATE

DISTRICT

NO.

HIGHWAY NO.

TEXAS

6                    

3 ƒ"

4 
ƒ
"

1 ƒ
"

1
 
ƒ

"

WELD

Š" X 1'-0" PLATE

12" SPACING

•" HOLES @

4
"
R1"R

GALVANIZED CURB ARMOR

5
 
‚

"

1'-4 •"

2 ƒ"

CURB CURB

STUD ANCHOR

4'-11" 20

60

GENERAL NOTES :

11'-5"

BAR F

BAR DETAILS

BAR A BAR C

1
'-

4
"

1

3"

4 •"

1
0
"

7
"

2
"

2
"

8
"

CONSTR. JT.

7" 7"

2•" DEPRESSION

ƒ" CHAMFER

THROAT  DETAIL

SECTION D-D

H

BARS G

BARS A

BARS H

BARS B

BARS F

BARS A

CONSTR.

JT.

A

B

C

E

F

G

H

I

BAR NO. SIZE SPAC LENGTH WEIGHT

29

5

17

2

3

10

6

17

#4

#4

#4

#4

#4

#4

#5

#5

5"

6"

3"

8"

11"

11"

11"

-

11'-5"

9'-5"

160

13

TOTAL - REINF. STEEL - LBS.

FOR CONTRACTOR'S INFORMATION ONLY.

NO DEDUCTION MADE FOR PIPES.

1
2
"

1
2
"

7" 7"

BARS E

BARS D
BARS D

BARS F
BARS P

BARS F

BARS B

SECTION A-A

SECTION C-C

BEAM DETAIL

SECTION B-B

BARS A

BARS ABARS F BARS F

BARS B

BARS B

BARS C

BARS E

BARS F

BARS F

BARS A

7" 7"

2" 2"

CONSTR. JT.

OPENING

1
2
"

 
8
"

2
'-

0
"

 
8
"

PLAN

BARS C BARS C

BARS G

BARS B

BARS F

BARS A BARS A

7"

OPENING

BARS G

BARS H

BARS P

BARS H

BARS F

BARS F

BARS A BARS A BARS A

BARS ABARS ABARS A

BARS H

BARS H

BARS P BARS B

BARS E

BARS G
BARS G

BARS C

7" 7"7"

3'-0"

A A

C

C
B

B
D

D

5'-0" 5'-0"

DEPRESSION

AREA

2'-0"

BARS I

RING & COVER

SPL CURB

24"MH

19

16'-8" 323

5'-7" 99

4'-4"

2'-4" 5

29

*

SLOPE OF INLET

CONFORMS TO ROAD PROFILE

SEE NOTE FOR OUTFALL

1
2
"

RCP OR CMP

TOTAL - CLASS "C" CONC. - CY.

QUANTITIES SHOWN ARE FOR "H" = 4'-10".

ESTIMATED QUANTITIES -  FOR "H" = 4'-10"

•" 0 X 3"

CURB EXP. JOINT
CURB EXP. JOINT

1
'-

1
0
"

24" M.H.

2
'-

0
"

24" M.H.

MATCH RDWY.

X-SLOPE

"H" MAY VARY

CONSTR. JT.

X-SLOPE

PERM. CONSTR. JT.

752 

5.60 

*
*

S
T

R
U

C
T

U
R

E
 

D
E

S
I
G

N

REINFORCING STEEL

ƒ" CHAMFER

PROJECT NO.

CURB MUST BE CAST-IN-PLACE FROM BEGIN GUTTER TRANSITION TO END

GUTTER TRANSITION INCLUDING OVER INLET.

ALL EXPOSED CORNERS SHALL HAVE A ƒ"  CHAMFER.

OUTFALL PIPES WHICH LAY TRANSVERSE TO ROADWAY, AT INLETS ON GRADE,

WILL BE PLACED AT LOW END OF INLET. OTHER PIPES MAY BE PLACED

ON ANY SIDE OF INLET.

 STEEL PLATE DETAIL

GALVANIZED CURB ARMOR

USUAL RDWY.

STATION LOCATION OFFSET DISTANCE

STEEL PLATE (2 EA.)

3'-0"

TYP.

SAT

2
•

"

P 6 #5 - 4'-4" 27

1999C

R

PERM.CONSTR.JT.

JT.

CONSTR.

2
'-
 
0
"

PERM.CONSTR.JT.

SURFACE

RDWY.

PERM.CONSTR.JT.

(INLET)3'-5•"

(EXT.) 1'-1•"

(
IN

L
E

T
)
"

H
"
 

V
A

R
IE

S

(
E

X
T

E
N

S
IO

N
)
"

H
"
=
 
1
'-

6
"

(EXTENSION) 1'-4"

(EXTENSION) 2'-6"

(INLET)3'-8"

(INLET)3'-8"

(EXT.)1'-4"

(EXT.)2'-6"

SHEET 1 OF 2

CURB INLET TYPE C WITH

(
IN

L
E

T
)
H
 

+
 
7
"

(
IN

L
E

T
)
H
 

+
 
1
'-
 
1
"

(
E

X
T
.)

1
'-
 
4
"

(
IN

L
E

T
)
1
'-

1
0
"

(EXT.) 9"

BAR D

(INLET) 4'- 6"

(EXT.) 2'- 2"

1
'-
 
6
"

1
'-
 
8
"

(INLET)4'- 6"

(EXT.) 2'- 2"

2'-4"

EXT.ONLY

D 2 #5 7'-8" 16

SECTION D-D

H

BARS G

BARS A

BARS H

BARS B

BARS F

BARS A

CONSTR.

JT.

2
•

"

(WITHOUT BLOCKOUT)

(WITH BLOCKOUT)

INLET EXTENSION.

TO BE BLOCKED OUT FOR CURB

PORTION OF CURB INLET WALL

HATCHED AREA INDICATES

FOR BLOCKOUT AREA.

CUT OR BEND STEEL

SAN ANTONIO DISTRICT STANDARD

INLET EXTENSION TYPE C-E

/
B

R
I
D

G
E
/

S
T

D
S
/

C
U

R
B
I
N

C
E
.D

G
N

FLOW FLOW

FLOW3'-0"

INLET.

AT ENDS OF

ELEVATION

REFERENCE

1'-4•"

(INLET)4'-10"

(INLET)4'-10"

EXTENSION, SEE SHEET 2 OF 2.

FOR REINFORCING STEEL AND CONCRETE QUANTITIES FOR THE

INLET, TRANSITION THE ROADWAY CURB AT 40:1

IF THE ROADWAY CURB HEIGHT DOES NOT MATCH THE TOP OF THE

10"

(
E

X
T
.)

2
'-
 
5
"

(
E

X
T
.)

1
'-
 
1
1
"

(INLET)2'-11"

14'-1"

SHALL BE INCLUDED IN UNIT COST OF ITEM 465 "MANHOLE & INLETS".

PAYMENT FOR CONC., REINF. STEEL, M H RING & COVER, CURB ARMOR AND STEPS

3/01

(
IN

L
E

T
 

O
N

L
Y
)

(
IN

L
E

T
 

O
N

L
Y
)

 
O

N
L

Y
)

(
IN

L
E

T

11'- 9"(INLET OR EXTENSION)

(INLET ONLY)

(INLET OR EXTENSION)

      FOR EXTENSION, CONTINUE REINF. STEEL THRU THIS AREA.

NOTE: RING & COVER SHOWN ABOVE IS TO BE PLACED IN INLET ONLY.

(INLET ONLY)

(INLET ONLY)

 ONLY)

(INLET

 ONLY)

(INLET

BARS E(INLET ONLY)

Clear Opening

M
in

6
"
 

M
a
x

4
"
 

M
in

30" Max Dia

Solid Cover

26" Max Dia

  

T
E

X
A
S
 

D
E
PT.

 OF TRANSP
O

R

T
A

T
I

O
N

N
O
 

D
U

M
P
I

N
G
!
 DRAINS TO WATER

W
A

Y
S
!
 

U
S

A

RING AND COVER DETAILS

Approximate Weight = 255 lb

Dia = 22"

Dia = 23 ƒ"

1
•

"

Pickhole

Dia = 23 •"

193



175

2'-0"

2" 2"6" 6"8"

6
"

1" O DRILLED HOLE

…" X 6" X 24" GALVANIZED STEEL

2'-0"

2" 2"6" 6"8"

6
"

1" O DRILLED HOLE

…" X 6" X 24" GALVANIZED STEEL

PLATES

90° ANGLE

2" 2"6"

6
"

…" X 6" X 10" GALVANIZED STEEL

HOLE

1" O DRILLED

FED.RD.

DIV.NO.

STATE COUNTY

CONT. SECT. JOB

SHEET

STATE

DISTRICT

NO.

HIGHWAY NO.

TEXAS

6

               

                   

                     

SHEET 2 OF 2

PROJECT NO.

SAT

1999C

R

SAN ANTONIO DISTRICT STANDARD

CURB INLET EXTENSION

T
:/

E
N

G
D

A
T

A
/

S
T

A
N

D
A

R
D

S
/

C
U

R
B
IN

C
E
.D

G
N

10"

5
"

‡" X 9" GALVANIZED

HEX BOLT WITH GALVANIZED

HEX NUT AND TWO WASHERS

(8 EA. PER EXTENSION)

EXTENSION

CURB INLET

EXTENSION

CURB INLET

ELEVATION

PLAN VIEW

EXTENSION

CURB INLET

INLET BOLTING DETAILS

COLD APPLIED

PLASTIC ASPHALT SEWER

JOINT COMPOUND

HEX BOLT WITH GALVANIZED

HEX NUT AND TWO WASHERS

(1 EA. PER EXTENSION)

(SHOWING EXTENSION TO EXTENSION)

EXTENSION

CURB INLET

2 EACH REQUIRED

BOLTING EXTENSION TO CURB INLET

1 EACH REQUIRED

BOLTING EXTENSION TO CURB INLET

2 EACH REQUIRED

BOLTING EXTENSION TO CURB INLET

4 EACH REQUIRED

BOLTING EXTENSION TO EXTENSION

6
"

4
"

5
•

"

8
"

8
"

1'- 4•"

2'- 6"

2'- 4"

2
•

"
1
'-

1
•

"
1
'-

2
"

AA

B

B

SECTION A-A

SECTION B-B

1'- 4" 7"7"

5
"

‡" X 9" GALVANIZED

HEX BOLT WITH GALVANIZED

HEX NUT AND TWO WASHERS

(8 EA. PER EXTENSION)

EXTENSION

CURB INLET

EXTENSION

CURB INLET

ELEVATION

PLAN VIEW

EXTENSION

CURB INLET

INLET BOLTING DETAILS

COLD APPLIED

PLASTIC ASPHALT SEWER

JOINT COMPOUND

HEX BOLT WITH GALVANIZED

HEX NUT AND TWO WASHERS

(1 EA. PER EXTENSION)

2
•

"
1
'-

1
•

"
1
'-

2
"

A

SECTION A-A

A

JOINT.

CONSTR.

CURB INLET

CURB INLET

CURB INLET

A

B

C

F

G

H

BAR NO. SIZE SPAC LENGTH WEIGHT

29

20

#4

#4

#4

#4

#5

#5

5"

6"

3"

11"

11"

11"

11'-5"

TOTAL - REINF. STEEL - LBS.

FOR CONTRACTOR'S INFORMATION ONLY.

NO DEDUCTION MADE FOR PIPES.

*

TOTAL - CLASS "C" CONC. - CY.

QUANTITIES SHOWN ARE FOR "H" = 4'-10".

ESTIMATED QUANTITIES -

"H" MAY VARY

478 

3.55 

*
*

REINFORCING STEEL

P #5 -

(EXTENSION)

BARS M

BARS A

9'-8" 187

5 60

2'-11" 61

12

4

6

1'-11"

2'-2"

5

9

4 2'-2" 9

M 3 #4 10"

5'-0"

11'-5" 23

11#52D

TOTAL - CLASS "C" CONC. - CY.
0.80 *

-

OUT FOR CURB INLET EXTENSION

OF CURB INLET WALL TO BE BLOCKED

HATCHED AREA INDICATES PORTION

TYPE C-E

(SHOWING CURB INLET TO EXTENSION)

SLAB

DEPRESSION

‡" X 1'- 3•" GALVANIZED

SLAB

DEPRESSION

SLAB

DEPRESSSION

MATCH

1
0
" 1
'-
 
6
"

‡" X 1'- 3•" GALVANIZED

2
'-
 
4
" SLAB

DEPRESSION

14'-1"

DEPRESSION SLAB

UPSTREAM END OF THE INLET.

INLETS THE EXTENSION(S) SHALL BE PLACED ON THE

WHEN INLET EXTENSIONS ARE REQUIRED FOR ON GRADE

NOTES:

THIS SHEET, REFER TO SHEET 1.

& VARIOUS OTHER APPLICABLE DETAILS NOT FOUND ON

FOR CURB INLET EXTENSION REINFORCING STEEL, NOTES

8/01

1'- 1•"

113
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F
IL

E
:

D
A

T
E
:

ADJUSTMENT RINGS AS REQ'D

COMBINATIONS OF GRADE 

BB

SECTION A-A

B

A

C

A
S
 R

E
Q
'D

 R
IS

E
R

S
9
"

WW

C
O

N
E

W W

9
"

W W

T
S

R
S

32" DIA

DIA

DIADIA

B
H
 M

IN

M
A

X
 D

E
P

T
H

M
A

X

1
'-
0
"

B
H
 M

IN

M
A

X
 D

E
P

T
H

32" DIA RING & COVER

M
A

X

1
'-
0
"

PRM     

PRECAST ROUND MANHOLE

Standard
Division
Bridge

HL93 LOADING

DIRECTION TYP

0.11 in²/ft EACH

"
2

1
1
 "
2

1
1
 

"
2

1
1
 

"
2

1
1
 

"
2

1
1
 

"
2

1
1
 

177

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

M
A

X
 H

O
L
E

(T
Y

P
)

D
IA

M
E

T
E

R

AA

32" DIA

W WDIA

SECTION B-B

PLAN VIEW "A"

PLAN VIEW "B"

SHOWING FLAT SLAB TOP

ROUND REDUCED RISER OPTION

SHOWING CONE

ROUND RISER OPTION

32 inMAX HOLE DIA

N/AREDUCED RISER DIA 

N/ARS

9 inTS

12 inBH MIN

0.24 in²/ftC (EACH WAY)

N/AB (EACH WAY)

0.22 in²/ftA (EACH WAY)

25 ftMAX DEPTH

5 inW

48 inSIZE (DIA)

A
S
 R

E
Q
'D

R
E

D
U

C
E

D
 R
IS

E
R

S

V
A

R
IA

B
L
E

W
 M

A
X

W
 M

A
X

V
A

R
IA

B
L
E

54 in40 in

48/60 in48 in

12 in9 in

9 in9 in

36 in36 in

0.46 in²/ft0.46 in²/ft

0.62 in²/ft0.37 in²/ft

0.45 in²/ft0.30 in²/ft

25 ft25 ft

7 in6 in

72 in60 in

FABRICATION NOTE 3.

WHEN REQUIRED.  SEE 

SHRINKAGE/TEMPERATURE

REQUIRED.  SEE  FABRICATION NOTE 3.

SHRINKAGE/TEMPERATURE WHEN

    placement tolerance.

    consult boot/seal manufacturer's specification for

    tolerance is 4" Max, 2" Min.  For flexible pipe,

    than Max hole diameter.  For rigid pipe, placement

3.  Pipe OD + placement tolerance must be equal or less

    Manholes, and Inlets" by type and size.

2.  Payment for manhole is per Item 465, "Junction Boxes,

1.  Designed according to ASTM C478.

  

  

    evaluated if Max depth will be exceeded.

    up to the Max depth shown.  Structure must be

    with additional risers.  Adjustments may be made

    of structure.  Make adjustments greater than 2'-0"

    Max when future construction affects final grade

6.  Grade adjustment rings may be increased to 2'-0"

    limited to 1'-0" Max as shown.

5.  Initial installation of grade adjustment rings is

    Manufacturer's recommendation.

4.  Do not grout rubber gasket joints without

    or ½ the joint depth, whichever is greater.

    be grouted no more than 1" between each section,

    recommendations. Tongue and groove joints may

    bulk mastic in conformance with Manufacturer's

3.  Seal tongue and groove joints with preformed or

    to this item.

    Concrete or mortar used for invert is subsidiary

2.  Inverts (benching) to be provided by Contractor.

    dimensions.

    cones are acceptable. See Manufacturer for cone

1.  Cones may be concentric or eccentric. Reduction

  

  

    otherwise elsewhere in the plans.

7.  Provide cast iron solid cover, unless noted

    Manufacturer's recommendations.

6.  Provide lifting devices in conformance with

    on both shoulders. Minimum spigot depth is ¾". 

5.  Design tongue and groove joints for full closure

    increment.

4.  Manufacture base and risers to nearest 3"

    Provide steel area = 0.11 in²/ft each way.

    shrinkage and temperature reinforcing steel.

3.  Slabs with a thickness of 8" or greater require

    accordance with ASTM C478.

    steel in vertical walls of base, riser and cone in

    area of WWR. Provide circumferential reinforcing

2.  Provide Grade 60 reinforcing steel or equivalent

    strength of 5,000 psi.

    Item 421 and having a minimum compressive

1.  Provide Class "H" concrete in accordance with

otherwise.

  Cover dimensions are clear dimensions, unless noted
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     PRECAST BASE     

HL93 LOADING

SECTION A-A

T
S

A
S
 R

E
Q
'D

R
E

D
U

C
E

D
 R
IS

E
R

S

SQUARE REDUCED RISER OPTION

LONGBSHORT / B

LONGBSHORT / B

LONGBSHORT / B

LONGASHORT / A

LONGD 

SHORT /D

B
S

X & Y WW

A
S
 R

E
Q
'D

 R
IS

E
R

S

TOP ELEV

M
A

X
 D

E
P

T
H

B
H
 M

IN

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

" TYP2
11

" TYP2
11

" TYP2
11

"
2

1
1
 

"
2

1
1
 

 W Max2
1

INLET OR LID DETAIL

SEE SEPARATE

SECTION B-B
ROUND REDUCED RISER OPTION

X & Y WW

B
S

T
S

A
S
 R

E
Q
'D

R
E

D
U

C
E

D
 R
IS

E
R

S

TOP ELEV

M
A

X
 D

E
P

T
H

B
H
 M

IN
A

S
 R

E
Q
'D

 R
IS

E
R

S

 W Max2
1

INLET OR LID DETAIL

SEE SEPARATE

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

FABRICATION NOTE 4.

WHEN REQUIRED. SEE

SHRINKAGE/TEMPERATURE

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

PB

176

or equal to 7°

is less than

Angle of entry

than 7°

is greater

Angle of entry

6
" 

M
IN

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

6
" 

M
IN

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

DETAIL

PIPE CONNECTION

approach alignment to stay within this limit.

If necessary, use pipe elbow or curved

Connect pipes within 7° of normal to PB wall.

"
2

1
1
 

"
2

1
1
 

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

2.  Designed according to ASTM C913. 

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

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

  

  

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

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

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

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

    or ½ the joint depth, whichever is greater.

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

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

    to specified inlet or manhole.

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

  

  

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

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

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

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

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

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

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

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

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

  Cover dimensions are clear dimensions, unless noted

AA

SQUARE REDUCED RISER OPTION

C

F

X WW

Y
W

W

R
W

L
6
"

6"RWS

 W Max2
1

PLAN VIEW "A"

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN BASE & RISERS

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN REDUCED RISERS

BB

ROUND REDUCED RISER OPTION

C

X WW

Y
W

W

5"48" DIA

 W Max2
1

PLAN VIEW "B"
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SECTION A-A

T
S

LONGBSHORT / B

LONGBSHORT / B

LONGASHORT / A

LONGD 

SHORT /D

B
S

X & Y WW

A
S
 R

E
Q
'D

 R
IS

E
R

S

AA

PLAN VIEW

C

X WW

Y
W

W

TOP ELEV

M
A

X
 D

E
P

T
H

B
H
 M

IN

2" TO CORNER 

#4 @ 2" O.C. EACH CORNER

(3) VERTICAL REBAR IN BASE & RISERS

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

1" TO JOINT 

#4 @ 2" O.C. EACH WALL

(2) ADDITIONAL REBAR 

" TYP2
11

"
2

1
1
 

"
2

1
1
 

" TYP2
11

"
2

1
1
 

"
2

1
1
 

 W Max2
1

 W Max2
1

1" TO JOINT 

ADDITIONAL REBAR #4 EACH WALL

GENERAL NOTES:

FABRICATION NOTES:

INSTALLATION NOTES:

HL93 LOADING

PJB     

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

REQUIRED. SEE FABRICATION NOTE 4.

SHRINKAGE/TEMPERATURE WHEN

178

or equal to 7°

is less than

Angle of entry

than 7°

is greater

Angle of entry

(TYP ALL SIDES)

OR KO DIA

MAX HOLE DIA

6
" 

M
IN

DETAIL "B"

DETAIL "B"

"4
317 

T
S

3
"

L Hole for 18" Dia RCPC

25"

"8
53 "8

53 

2
1 2

1 

2
1

2
1

Fabrication Note 10.

when required.  See

Hole in below grade slab,

PIPE CONNECTION DETAIL

alignment to stay within this limit.

If necessary, use pipe elbow or curved approach

Connect pipes within 7° of normal to PJB wall.

otherwise.

  Cover dimensions are clear dimensions, unless noted

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

2.  Designed according to ASTM C913.

    See sheet PDD for sizes.

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

  

  

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

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

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

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

    or ½ the joint depth, whichever is greater.

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

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

    to junction box.

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

  

  

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

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

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

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

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

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

    steel area = 0.11 in²/ft each way.

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

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

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

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

     JUNCTION BOX     

HL93 LOADING

** Unless otherwise indicated.

FABRICATION NOTES:

GENERAL NOTES:

 SLAB BASE of top to ft. 15 = DEPTHMAX  SLAB BASE of top to ft. 25 = DEPTHMAX
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 or UnitBase
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 SlabBase

 WallsRiser

 or UnitBase

 (w/PB) SlabReducing

 (w/PJB) Slab GradeBelow
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 Y xX Ashort Along BS Bshort Blong W
 IDor

RWSxRWL
Dshort Dlong TS Ashort Along BS Bshort Blong W

 IDor

RWSxRWL
Dshort Dlong TS  MINBH  DIAHOLE  DIAKO

ft. /ft
2

in /ft
2

in in. /ft
2

in /ft
2

in in.  **ft. /ft
2

in /ft
2

in in. /ft
2

in /ft
2

in in. /ft
2

in /ft
2

in in.  **ft. /ft
2

in /ft
2

in in. ft. in. in.

 
(P

J
B
)

 
B

o
x

 
J
u
n
c
t
io

n
P
r
e
c
a
s
t

3x3 0.23 0.23 6 0.19 0.19 6 N/A 0.37 0.37 9 0.29 0.29 6 0.24 0.24 6 N/A 0.37 0.37 9 3.5 36 36

4x4 0.29 0.29 6 0.24 0.24 6 N/A 0.41 0.41 9 0.47 0.47 6 0.38 0.38 6 N/A 0.41 0.41 9 4.5 48 48

3x5 0.29 0.18 6 0.19 0.35 6 N/A 0.48 0.48 9 0.39 0.18 6 0.23 0.59 6 N/A 0.48 0.48 9 3.5 36/60 36/60

4x5 0.36 0.18 6 0.22 0.34 6 N/A 0.42 0.42 9 0.53 0.26 6 0.39 0.59 6 N/A 0.42 0.42 9 4.5 48/60 48/60

5x5 0.36 0.36 6 0.34 0.34 6 N/A 0.43 0.43 9 0.62 0.62 6 0.59 0.59 6 N/A 0.43 0.43 9 5.5 60 60

5x6 0.27 0.27 9 0.34 0.45 6 N/A 0.48 0.48 9 0.47 0.45 9 0.38 0.54 8 N/A 0.48 0.48 9 5.5 60/72 60/72

6x6 0.27 0.27 9 0.45 0.45 6 N/A 0.56 0.56 9 0.52 0.52 9 0.54 0.54 8 N/A 0.56 0.56 9 6.5 72 72

8x8 0.46 0.46 9 0.51 0.51 8 N/A 0.45 0.45 12 0.87 0.87 9 0.59 0.59 10 N/A 0.45 0.45 12 8.5 96 72

 
(P

B
)

 
B
a
s
e

P
r
e
c
a
s
t

3x3 0.23 0.23 6 0.19 0.19 6 N/A N/A N/A N/A 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 3.5 36 36

4x4 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 0.47 0.47 6 0.38 0.38 6 N/A N/A N/A N/A 4.5 48 48

3x5 0.29 0.18 6 0.19 0.35 6 3x3 0.30 0.34 9 0.39 0.18 6 0.23 0.59 6 3x3 0.40 0.40 9 3.5 36/60 36/60

4x5 0.36 0.18 6 0.22 0.34 6 3x3 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 3x3 0.46 0.37 9 4.5 48/60 48/60

4x5 0.36 0.18 6 0.22 0.34 6 4x4 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 4x4 0.39 0.39 9 4.5 48/60 48/60

4x5 0.36 0.18 6 0.22 0.34 6 48" 0.39 0.39 9 0.53 0.26 6 0.39 0.59 6 48" 0.47 0.47 9 4.5 48/60 48/60

4x5 0.36 0.18 6 0.22 0.34 6 3x5 0.33 0.40 9 0.53 0.26 6 0.39 0.59 6 3x5 0.48 0.48 9 4.5 48/60 48/60

5x5 0.36 0.36 6 0.34 0.34 6 3x3 0.34 0.34 9 0.62 0.62 6 0.59 0.59 6 3x3 0.53 0.53 9 5.5 60 60

5x5 0.36 0.36 6 0.34 0.34 6 4x4 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 4x4 0.64 0.64 9 5.5 60 60

5x5 0.38 0.38 6 0.34 0.34 6 48" 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 48" 0.64 0.64 9 5.5 60 60

5x5 0.36 0.36 6 0.34 0.34 6 3x5 0.34 0.40 9 0.62 0.62 6 0.59 0.59 6 3x5 0.53 0.53 9 5.5 60 60

5x6 0.31 0.31 9 0.34 0.45 6 3x3 0.34 0.34 9 0.47 0.45 9 0.38 0.54 8 3x3 0.61 0.50 9 5.5 60/72 60/72

5x6 0.27 0.27 9 0.34 0.45 6 4x4 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 4x4 0.74 0.57 9 5.5 60/72 60/72

5x6 0.29 0.29 9 0.34 0.45 6 48" 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 48" 0.74 0.57 9 5.5 60/72 60/72

5x6 0.29 0.29 9 0.34 0.45 6 3x5 0.45 0.45 9 0.47 0.45 9 0.38 0.54 8 3x5 0.61 0.61 9 5.5 60/72 60/72

6x6 0.29 0.29 9 0.45 0.45 6 3x3 0.41 0.41 9 0.52 0.52 9 0.54 0.54 8 3x3 0.74 0.74 9 6.5 72 72

6x6 0.27 0.27 9 0.45 0.45 6 4x4 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 4x4 0.87 0.87 9 6.5 72 72

6x6 0.29 0.29 9 0.45 0.45 6 48" 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 48" 0.87 0.87 9 6.5 72 72

6x6 0.29 0.29 9 0.45 0.45 6 3x5 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 3x5 0.87 0.87 9 6.5 72 72

8x8 0.52 0.52 9 0.51 0.51 8 3x3 0.61 0.61 12 0.91 0.91 9 0.70 0.70 10 3x3 0.85 0.85 12 8.5 96 72

8x8 0.52 0.52 9 0.51 0.51 8 4x4 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 4x4 1.01 1.01 12 8.5 96 72

8x8 0.52 0.52 9 0.51 0.51 8 48" 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 48" 1.01 1.01 12 8.5 96 72

8x8 0.52 0.52 9 0.51 0.51 8 3x5 0.70 0.85 12 0.87 0.87 9 0.70 0.70 10 3x5 1.01 1.01 12 8.5 96 72

    noted elsewhere in the plans.  Absolute minimum height of base units is 2'-6".

    Smaller height base units can be used in special installation circumstances, when

3.  Min Height shown is for stock base units.  Use stock base units whenever practical.

    required), and reduced risers (as required).  See sheet PB for details.

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

    grade slab.  See sheet PJB for details.

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

  

  

    to provide a wall with no sectional reduction.

    maximum diameter shown for each.  When no penetration is required, it is acceptable

2.  At manufacturer's option, provide cast or cored holes or thin wall panels (KO) to the

1.  Maximum spacing of reinforcement is 8".
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for payment)

included with S.E.T.

Limits of Riprap (to be

12" (max)

4" (min)

12" (max)

4" (min)

& Rods (typ)

L Anchor Holes

& Rods (typ)

L Anchor Holes

& Rods (typ)

L Anchor Holes

Drain Area (max)

Projection into

Unit

Treatment

Safety End

Precast

Unit

Treatment

Safety End

Precast

Treatment Unit

Precast Safety End

Treatment Unit

Precast Safety End

between multiple pipes

Anchor Rods are not required

for payment)

included with S.E.T.

Limits of Riprap (to be

Top Face of Riprap

End Treatment and

Top Face of Safety

SECTION A-A

MULTIPLE PIPE INSTALLATION

Flowline

A

A

PLAN

SINGLE PIPE INSTALLATION

1
'-

6
"

1
'-

6
"

"
W

"

1

4
"

R
ip
r
a
p

C

Eq Spa at 1'-6" (max)

1
2
"

(
m
in
)

1

1

2

Riprap

Riprap

CRiprap C

2
"

3

2 3 2 3

Riprap

Anchor Hole

Threaded Anchor Rod

1" Anchor Rod

2

3

Length of Precast Safety End Treatment Varies

1'-6"

1'-0"

(min)

1'-0"

(min)

4
"

2
"

4
"

1 1'-6" 1

1

4

LONGITUDINAL ELEVATION

(956) 583-6293 or www.lrprecast.com.

Riprap is available from L&R Precast Concrete Works, Inc. 

not be required.  Note that a proprietary precast unit with integral

be submitted for approval prior to construction.  Shop drawings will

anchor rods shown.  When requested, sealed engineering drawings shall

amount on 0.26 sq in/ft minimum shall be substituted for the threaded

  For precast units with integrally cast Riprap, reinforcing steel in the

for details of round Safety End Treatments not shown.

End Treatments not shown.  Refer to PSET-RC or PSET-RP standard sheets

  Refer to PSET-SC or PSET-SP standard sheets for details of square Safety

unless noted otherwise.  The anchor rods shown are always required.

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

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

Safety End Treatment.

  Payment for Riprap and Toewalls is included in the Price Bid for each

  Riprap shall be Class "B" Riprap in accordance with Item 432, "Riprap".

for TYPE II end treatment as specified in Item 467, "Safety End Treatment".

  Precast Safety End Treatment for reinforced concrete pipe may be used

"W"

Width

Unit

"W"

Width

Unit

shall be patched.

are drilled, spalls in the inside face of the wall exceeding •" from the holes

formed.  Percussive (star) type drilling equipment shall not be used. If holes

be drilled with rotary (coring or masonry) type drilling equipment or may be

ƒ" through holes in walls of Safety End Treatment for Riprap Anchor Rods may

field conditions require a Toe Wall.

Provide Riprap Toe Wall when dimension is shown elsewhere in the plans or when

unit lengths shown on the Precast S.E.T. standards.

are for Contractor's information only.  Quantities are based on the minimum

multiple pipe culverts, quantities will need to be adjusted.  Riprap quantities

Quantities shown are for one end of one reinforced concrete pipe culvert.  For

the Precast Safety End Treatment, this dimension shall be 1'-0" minimum.

accordance with Item 432, "Riprap".  When Riprap is cast integrally with

Riprap placed beyond the limits shown will be paid as Concrete Riprap in

noted otherwise on the plans.

Precast units with integrally cast Riprap shall be permitted unless

 

elsewhere in the plans.

placement of Riprap with Precast Safety End Treatments are shown

These Riprap details are only applicable when notes that require

accordance with the specifications.

that is damaged during transport or construction shall be repaired in

shall be galvanized in accordance with Item 445, "Galvanizing".  Galvanizing

•" Diam A307 Gr.A threaded Anchor Rod w/ 2 nuts & 2 washers.  All components

1

2

3

4

5

42"

36"

30"

24"

18"

15"

12"  0.1

5

3:1 4:1 6:1 3:1 4:1 6:1 

Side Slope

Nominal

Culvert

(Pipe)

I.D.

PSET-SC & PSET-SP Standards

Side Slope

PSET-RC & PSET-RP Standards

ESTIMATED CONCRETE RIPRAP QUANTITIES (CY)

26.5"

23.0"

30.0"

37.0"

44.5"

51.5"

58.5"

16.0"

19.5"

23.0"

30.0"

37.0"

44.0"

51.0"

 0.2

 0.2

 0.3

 0.3

 0.4

 0.5

 0.2

 0.2

 0.2

 0.3

 0.4

 0.5

 0.6

 0.2

 0.3

 0.3

 0.5

 0.6

 0.7

 0.8

 0.1

 0.1

 0.2

 0.2

 0.3

 0.3

 0.4

 0.1

 0.2

 0.2

 0.3

 0.3

 0.4

 0.5

 0.2

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

GENERAL NOTES:

  PRECAST SAFETY END  

       TREATMENT      

TYPE II

RIPRAP DETAILS

PSET-RR

synthetic fibers.
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1
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9

9

9

SECTION B-B will not be required.

riprap is provided, the culvert toewall shown in

riprap, at intervals of approximately 20'.  When such

flow, and shall extend across the full distance of the

joints or grooved joints, oriented in the direction of

on the plans or directed by the Engineer, construction

as required by Item 432, "Riprap". Unless otherwise shown

riprap shall be constructed.  Payment for riprap shall be

When shown elsewhere on the plans, a 5" deep concrete

Slope

Toe of

this line.

slope along

based on SL:1

Length of Wings

Details

See Corner

(Roadway Slope)

Finished Grade

Reinforcing

 Variable

(2~Wings)

REINFORCING

TABLE OF WING WALL

 Q    #4    1      ~

 L    #4    ~    1'-6"

Bar  Size  No.    Spa

 V    #4    ~    1'-0"

 R    #5    6      ~

 P    #4    ~    1'-0"

 M    #4    4      ~

 G    #6    4      ~

 F    #4    ~    1'-0"

 E    #4    ~    1'-0"

 D    #5    ~    1'-0"

Bar  Size  No.    Spa

Hw

Height

Wingwall

Maximum

Box Culvert.

Extend Bars P 3'-0" minimum into bottom slab of

QUANTITIES

CULVERT TOEWALL

TABLE OF ESTIMATED

from that shown as necessary.

flush with Wingwall Toewall.  Adjust reinforcing

At Contractor's option, Culvert Toewall may be ended

by Lw.

quantities for two wings multiply the tabulated values

for two wings (one structure end).  To determine total

Quantities shown are based on an average wing height

cover and 4" minimum between bars.

Adjust to fit as necessary to maintain 1 ‚" clear

Slope shall be 3:1 or flatter.

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

QUANTITIES

ANCHOR TOEWALL

TABLE OF ESTIMATED

WING HEIGHTS (Hw max)

TABLE OF MAXIMUM

reinforcing not shown for clarity.)

(Showing reinforcing.  Culvert and Culvert Toewall

12'-0" 6'- 2" 3'- 0" 2'- 6"     9" #7    6" #5    6" 162.29  0.721

11'-0" 5'- 8" 2'- 9" 2'- 3"     8" #6    6" #5    6" 133.65  0.634

10'-0" 5'- 2" 2'- 6" 2'- 0"     8" #5    6" #4    6"  97.25  0.584

 9'-0" 4'- 8" 2'- 3" 1'- 9"     8" #4    6" #4    6"  81.49  0.535

 8'-0" 4'- 2" 2'- 0" 1'- 6"     8" #5 1'-0" #4 1'-0"  60.19  0.486

 7'-0" 3'- 8" 1'- 9" 1'- 3"     7" #4 1'-0" #4 1'-0"  52.77  0.414

 6'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  46.42  0.367

 5'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.75  0.355

 5'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.09  0.343

 4'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  41.75  0.330

 4'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  38.41  0.285

 3'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.74  0.273

 3'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.07  0.261

 2'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  33.73  0.248

runner length.

Height is limited based on a 33'-6" maximum safety pipe

See "Table Of Maximum Wing Heights" for various slopes.

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

elsewhere in the plans.  For structures without railing

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

will be allowed for this work.

will be made in quantities and no additional compensation

if necessary, to meet these requirements.  No changes

above finished grade.  Curb heights shall be reduced,

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

Const Jt

Permiss

(2~Wings)

wing length

per ft of

Quantities

Estimated

BARS R

BARS D

30°

2'-0"

2'
-0

"

2'-0"

2
'-

0
"

S S

30

B   

1
'-

0
"

U

L
w

(
T
y
p
)

60°

F M

H

perpendicular to Rdwy

H
w

Z

P

J

4
"

2
'-

0
"

G

1

2

3
"

T
C

Conforms to Slope

4
"

R

3
"

D

SL

1

E

T

M
a
x

T
y
p

A

J  or V

1
2
"

M
a
x

Conc (CY/Ft)

Dimensions

W X Y

S
iz

e Spa

S
iz

e

Spa

Z

(Lb/Ft)

Reinf Conc

(CY/Ft)

TABLE OF DIMENSIONS & REINFORCING STEEL

2.45

0.037

1 2Bars J Bars J

 

 

Side Slope

3:1

4:1

6:1

Hw max

11'- 5"

 6'- 1"

  

8"

G

R

X Y

W

V

F

2" 

BARS L BARS J

BARS J1

2

2'-0"

2
'-

0
"

L
e
n
g
t
h
 

V
a
r
ie
s
 
~

BARS V

L
e
n
g
t
h
 

V
a
r
ie
s
 
~

Z
 
(
S
h
o
r
t
e
s
t
)

Z
 
(
S
h
o
r
t
e
s
t
)

4
"

2"

(Typ)

R

D
B

P

L

Ltw

UU

8"

Y
W

X

8"

Y
W

X

Atw

Conc (CY/Ft)

9.82

0.074

Bar  Size  No.    Spa

 K    #4    ~    1'-0"

 N    #5    6      ~

 OL   #4    6      ~

C

A

C

BARS K

1
'-

7
"

8"

5" Typ

2
'-

0
"

2'-0"

60°

O

(Length = 5'-4")

INSIDE ELEVATION OF WINGWALL

STRUCTURAL PLAN

 8'-10"

A

Lc B

1
'-

0
"

(Showing dimensions.)

(Wings for One Structure End) 

Z
 
 
 
2
0
"

Reinf (Lb/Ft)

Reinf (Lb/Ft)

H
w
 
 

Z
 
 
4
"
(
L
o
n
g
e
s
t
)

Y  4"

H
w
 
 

Z
 
 
4
"
(
L
o
n
g
e
s
t
)

+
-

+
-

+

+

-W  4"

BARS OL

9

for Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

specifications.

shall be repaired in accordance with the

Galvanizing damaged during transport or construction

components, except reinforcing, shall be galvanized.

plates shall conform to ASTM A36.  All steel

  Bolts and nuts shall conform to ASTM A307.  Steel

(Grade B), or API 5LX52.

of ASTM A53 (Type E or S, Grade B), ASTM A500

  Pipe Runners shall conform to the requirements

End Treatment for payment.

pipe runners are considered parts of the Safety

  All bolts, nuts, washers, brackets, angles, and

information.

  See BCS sheet for additional dimensions and

or eliminated as directed by the Engineer.

toewalls for culverts and wingwalls may be reduced

  When structure is founded on solid rock, depth of

a minimum of 1 ‚" clear cover.

  All reinforcing bars shall be adjusted to provide

minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have a

otherwise.

steel reinforcing in riprap concrete unless noted

Material Producer List (MPL) may be used in lieu of

  Synthetic fibers listed on the "Fibers for Concrete"

  All reinforcing steel shall be Grade 60.

Institute, March 1981.

Cross-Drainage Structures", Texas Transportation

Report 280-1, "Safety Treatment of Roadside

of 1,800 pounds at yield as recommended by Research

  Pipe Runners are designed for a traversing load

approximately perpendicular to the Pipe Runners.

vehicles are likely to traverse the openings

for use in those installations where out of control

  The Safety End Treatments shown herein are intended

  Designed according to AASHTO LRFD Specifications.

        = (Hw   0.333') (Lw)

Total Wingwall Area (Two Wings ~ S.F.)

N    = Number of Culvert Spans

Atw  = Anchor Toewall Length

Lc   = Culvert Curb between Wings

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

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

Hw   = Height of Wingwall

Heights for limits on Hw.

T, and U values.  See Table of Maximum Wall

   See applicable box culvert standard for H, S,

    For Cast-in-place culverts:

    For Precast culverts:

B  = (A) (Tangent 30°)

A  = (Hw   0.333') (SL)

Hw = H   T   C   0.250'

Lw = (A)   (Cosine 30°)

Ltw = (N) (S)   (N  1) (U)

WING DIMENSION CALCULATIONS:

Atw = (Lc)   (2B)

Lc  = (Ltw)   (2U)

GENERAL NOTES:

    Formulas:  (All values are in Feet)

+ + -
-

+ +

+ + -

-
+

+

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

5

5

Slab Reinforcing

Culvert Bottom

AND TOEWALL

FOOTING

M

Z

D

J

J P

2
'-

0
"

6"

2

1

SECTION A-A

E

H
w (Typ)

Const Jt

L

Q

R

SECTION B-B

6"

2
'-

0
"
 

WINGWALL

CORNER DETAILS

2
" J

F or G

V
1

Q R

V E

J

J1

2

B

Wingwall Toewall

N

SECTION C-C

2
'-

0
"
 

1'-0"

K

2"

2"

Anchor

Toewall

Culvert

Toewall

3
"
 

E

P

N

K OL

(Culvert and Culvert Toewall reinforcing not shown for clarity.)

FOR 0° SKEW BOX CULVERTS

SETB-FW-0

SAFETY END TREATMENT

TYPE I ~ CROSS DRAINAGE

WITH FLARED WINGS

synthetic fibers.
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11

12

10

12

10

12
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13

13

& 2 Washers

Bolt w/ Nut

L •" Dia

Point (Typ)

Working

Bolt (Typ)

Anchor

L Wingwall

Runners

L Pipe

Anchor Bolts

L Toewall

present)

Riprap (if

Wing

Top of

as shown

Trim Pipe

Through Hole

L †" Dia

Inspection Hole

Single  •" Dia

& 2 Washers

Bolt w/ Nut

L •" Dia

3 •")

O.D. greater than

Anchor Pipes with

5° Typ (10° for

2'-6" Max

2'-0" Min

2'-6" Max

2'-0" Min

bracket, Wingwall Pipe Runners are similar.)

(Showing Curb Pipe Runner.  Except for upper

be used for wingwall pipe runner.

for curb pipe runner shall also

Note:  Pipe diameter required

& Washer

Bolt w/ Nut

Toewall Anchor

L ƒ" Dia x 7"

of Pipe Runner)

Hole (at upper end

L †" Dia Through

Bolt (Typ)

L Curb Anchor

& Washer

Bolt w/ Nut

Curb Anchor

L ƒ" Dia x 7"

(Pc or Pw)

Length

Runner

Pipe

Maximum

Bracket

Wingwall

of Wingwall

Inside Face

on the opposite hand wingwall.

Other bolt hole is intended for use

in hole nearest to the culvert curb.

ƒ" Anchor Bolt shall be installed

Wingwall

Top of

Anchor Bolts

L Wingwall

as shown

Trim Pipe

Through Hole

L †"x 2" Slotted

orientation)

(note bolt

3" Plate Washer

Washer, & 1 ~

w/ Nut, Standard

L ƒ" Dia x 10" Bolt

& 2 Washers

Bolt w/ Nut

L •" Dia

Nut & 2 Washers

L •" Dia Bolt w/

to Slotted Holes)

Hole (oriented 90°

L †" Dia Through

Pipe Runner

Non-Sliding

Runner or

Wing Pipe

runner.  Adjust the corresponding Lower Bracket accordingly.

Note:  Pipe size shall be same as required for curb pipe

Sliding Pipe Runners, match the required pipe diameters as shown in the table.

Note:  Upper and Lower Brackets shall, except for the brackets used with Non-

Pipe not shown for clarity.)

(Showing installed bracket normal to Wall.

than 3 •")

with O.D. greater

Non-Sliding Pipes

5° Typ (10° for

D

D

6" Min, 1'-6" Max

6
"

C

E

E

C

C

C

5
"

(T
y
p
)

Eq Spa atEq Spa at2'-0"Min

3'-0"Max

2'-0"Min

3'-0"Max

PIPE RUNNER PLAN

       

Wingwall Bracket (Typ)

W
2

A

W
1

D2

D1

5
 
•

"

2
 
ƒ

"

C

C

C

Anchor Toewall

Upper Bracket

Lower Bracket

9"

4 •"

L PipeC

C
L PipeC

C

1"

ANCHOR PIPE DETAILS

SECTION D-D

Anchor Pipe (Typ)

6"(Typ)

5 •"

5
 
•

"

(
T
y
p
)

(Typ)

+ -

3" Min

9" Min

9"

3'-0"

Culvert Curb

C
T

H
T

SL

1

Culvert Bottom Slab

1'-6" , 9" Min
-+

Eq Spa at 2'-0" Min ~2'-6" Max

PIPE RUNNER DETAILS

9'-4"

19'-0"

33'-6"

Pipe Runner Length ~ Pc or Pw

Pipe Runner Length ~ Pc or Pw

Anchor Pipe

Pipe Runner

12

1 •"1 •" 1"

4"

3
 
•

"

1
"

2
 
•

"

CL †" Dia Hole

Typ

PL … (Typ)

1 •"1 •" 1"

5"

4
 
•

"

1
"

3
 
•

"

CL †" Dia Hole

C

Typ

PL … (Typ)

1"

WINGWALL BRACKET DETAILS

UPPER & LOWER BRACKET DETAILS

C

Pipe O.D.  ‚"

Pipe O.D.  ‚"

Clip inside corner of Stiffeners ƒ"

‚"

‚
"

SIDE VIEW ELEVATION

ELEVATION SIDE VIEW

ELEVATIONSECTION E-E

C

C

3
 
‚

"

C

4 ‚"

9"

4 •"

L PipeC

C

1"

C

…" …" …"

Š

Š

…"

(Typ)

NON-SLIDING PIPE RUNNER DETAILS

Non-Sliding Pipe Runner

Length 3'-3" or less

L   " Dia Holes• CL   " Dia Holes•

CL   " Dia Holes• CL   " Dia Holes•

(Showing installed bracket.)

• Pipe O.D.  †"+

• Pipe O.D.  „"

+

+

+

Note:  Wingwall Bracket shall match the Upper Curb Bracket size.

• Pipe

O.D.  …"-

C

Size

Pipe

I.D.

Pipe

Size

Pipe

O.D.

Pipe

I.D.

Pipe

Pipe Size

Required Anchor

O.D.

Pipe

"n" = Wing Pipe Runner Number

          6:1   ~  1.014  ~  1.756

          4:1   ~  1.031  ~  1.785

          3:1   ~  1.054  ~  1.826

      Slope SL:1    K1        K2

K   = Constant Values for use in formulas

Pc  = Curb Pipe Runner Length

Pw  = Wingwall Pipe Runner Length

      of Anchor Toewall

      Pipe Runner measured along outside face

D"n"= Distance from Working Point to centerline

      face of Wing

      Anchor Bolt measured along bottom inside

W"n"= Distance from Working Point to centerline

      = (D1) (K2)   (0.563)

Pw1 Non-Sliding Pipe Runner (If required)

REQUIRED PIPE RUNNER SIZES

MAXIMUM PIPE RUNNER LENGTHS &

Runner Size

Required Pipe

in accordance with the manufacturer's recommendations.

including hole size, drilling, and clean-out, must be

distance must be accounted for).  Anchor installation,

of ultimate tensile strength (anchor spacing and edge

can be based on the manufacturer's published values

achieved.  Evidence of adequate tensile resistance

provide evidence to the Engineer that this can be

Anchor diameter shall be ƒ".  The Contractor must

to achieve an ultimate tensile resistance of 20 kips.

may be used.  Anchorage system chosen must be able

At Contractor's option, an epoxy anchorage system

 

Anchor Pipe with the Pipe Runner is adequate.

hole shall be utilized to ensure that the lap of the

After installation of Pipe Runner, the •" inspection

 

steel as necessary to avoid bolt holes.

not permitted.  Adjust placement of reinforcing

formed or cored drilled.  Percussion drilling is

At Contractor's option, ‡" diameter hole may be

 

information.

NON-SLIDING PIPE RUNNER DETAILS for additional

the normal Pipe Runner and Anchor Pipe.  See

single Non-Sliding Pipe Runner shall replace

If Pipe Runner Length Pw is 1'-9" or less, a

3" STD

4" STD

5" STD

3.068"

4.026"

5.047"

2" STD

3" STD

4" STD

2.375"

3.500"

4.500"

2.067"

3.068"

4.026"

3.500"

4.500"

5.563"

PIPE RUNNER DIMENSION CALCULATIONS:

Pw"n" = (D"n") (K2)   (2.063)

W"n"  = (2.000) (D"n")   (0.416)

Pc    = (A) (K1)   (1.688)

    Formulas:  (All values are in Feet)

-
-

-
-

SAFETY END TREATMENT

WITH FLARED WINGS

TYPE I ~ CROSS DRAINAGE

SETB-FW-0

synthetic fibers.

11-10:  Add note for

February 2010
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14 14 14(Lt, Rt or Both)

followed by applicable end

and/or Creek name

Culvert Station

(Pc)

Runner

Curb Pipe

Length

Overall

Length

Overall

Length

Overall

(Ft)

 

 

 

 

Lc

(Ft)

 

 

 

 

L1

(Ft)

 

 

 

 

D1

(Ft)

 

 

 

 

W1

(Ft)

 

 

 

 

L5

(Ft)

 

(Pw)

Runner

Wing Pipe

Longest

(Ft)

 

(Pw)

Runner

Wing Pipe

Shortest

 

 

 

Spa at

Spa

 No. 

No.

L2 L3 L4

 Spa at

Spa

 No. Spa at

Spa

 No. 

                                                                                                                                      

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

Pipe

Total

or 4")

(2",3"

Size

3'-0" Anchor

(3",4"

or 5")

Size Total

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

Non-Sliding

Non-Sliding Pipe Runners

(if applicable) 

Wing Pipe

Runner

Curb, Wing, and/or

Length LengthLength

                                

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

(Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft) (Ft)

15

15

14

15

~ 3'-0"Max

2'-0" Min

~ 3'-0"Max

2'-0" Min

Runner

Curb Pipe

Working Point (Typ)

Inside Face of Wing

Culvert Curb to

Working Point (Typ)

Inside Face of Wing

Anchor Toewall to

~ 2'-6"Max

2'-0"Min

Eq Spa at

~ 2'-6"Max

2'-0"Min

Eq Spa at

~ 2'-6"Max

2'-0"Min

Eq Spa at

~ 1'-6" Max

6" Min

~ 1'-6" Max

6" Min

Pipe Runner

Longest Wing

Pipe Runner

Shortest Wing

considered the Shortest.

outermost Wing Pipe Runner shall be

a Non-Sliding Pipe Runner, the next

If the outermost Wing Pipe Runner is

 

for two structure ends if Both.

end if Lt or Rt.  Quantities shown are

Quantities shown are for one structure

E
q
 
S
p
a

PIPE RUNNER LAYOUT

Lc

D1 D1

L1 L1

L3 L2 L3

W
1

L
4

L
5

(T
y
p
)

L
w
 
(T

y
p
)

B (Typ)

Treatment components.

field prior to fabrication of the Safety End

shall be verified by the Contractor in the

field conditions.  Therefore, all dimensions

that these quantities will change due to

for estimating purposes only.  It is likely

Note that the tabular quantities are given

 

Engineer.

sealed, and dated by a licensed Professional

site.  The completed sheet shall be signed,

Standards (English) web page on the TxDOT web

this table can be downloaded from the Bridge

An Excel 97 spreadsheet to assist in completing

 

of Pipe Runners.

for the construction details and quantities

culvert specifier and provides information

This tabular sheet is to be filled out by the

SPECIAL NOTE:

SAFETY END TREATMENT

WITH FLARED WINGS

FOR 0° SKEW BOX CULVERTS

TYPE I ~ CROSS DRAINAGE

SETB-FW-0

synthetic fibers.
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1

2

3
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5

6

3

7
8

4

5

7

8

other than T6, refer to RAC standard.

to T6-CM standard. For structures with traffic rail,

ECD standard. For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans. For structures with pedestrian

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

SECTION B-B will not be required.

riprap is provided, the culvert toewall shown in

riprap, at intervals of approximately 20'.  When such

flow, shall extend across the full distance of the

joints or grooved joints, oriented in the direction of

typical riprap reinforcing into the toewall; construction

ground; the toewall shall be reinforced by extending

concrete toewall along all edges adjacent to natural

riprap shall have a 6" wide by 1'-6" deep reinforced

shown on the plans or directed by the Engineer, the

be as required by Item 432, "Riprap".  Unless otherwise

riprap shall be constructed.  Payment for riprap shall

When shown elsewhere on the plans, a 5" deep concrete

for Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

information.

  See BCS sheet for additional dimensions and

or eliminated as directed by the Engineer.

toewalls for culverts and wingwalls may be reduced

  When structure is founded on solid rock, depth of

a minimum of 1 ‚" clear cover.

  All reinforcing bars shall be adjusted to provide

minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have a

otherwise.

steel reinforcing in riprap concrete unless noted

Material Producer List (MPL) may be used in lieu of

  Synthetic fibers listed on the "Fibers for Concrete"

  All reinforcing steel shall be Grade 60.

  Designed according to AASHTO LRFD Specifications.

Slope

Toe ofthis line.

slope along

based on SL:1

Length of Wings

Details

See Corner

(Roadway Slope)

Finished Grade

Reinforcing

 Variable

(2~Wings)

REINFORCING

TABLE OF WINGWALL

 Q    #4    1      ~

 L    #4    ~    1'-6"

Bar  Size  No.    Spa

 V    #4    ~    1'-0"

 R    #5    6      ~

 P    #4    ~    1'-0"

 M    #4    4      ~

 G    #6    4      ~

 F    #4    ~    1'-0"

 E    #4    ~    1'-0"

 D    #5    ~    1'-0"

Bar  Size  No.    Spa

Hw

Height

Wingwall

Maximum

 

16'-0" 8'- 2" 4'- 6" 3'- 0" 1'- 3" #9    6" #6    6" 297.02  1.234

15'-0" 7'- 8" 4'- 0" 3'- 0" 1'- 1" #9    6" #6    6" 283.06  1.068

14'-0" 7'- 2" 3'- 6" 3'- 0" 1'- 0" #8    6" #5    6" 216.78  0.959

13'-0" 6'- 8" 3'- 3" 2'- 9"    11" #7    6" #5    6" 178.80  0.856

12'-0" 6'- 2" 3'- 0" 2'- 6"     9" #7    6" #5    6" 162.29  0.721

11'-0" 5'- 8" 2'- 9" 2'- 3"     8" #6    6" #5    6" 133.65  0.634

10'-0" 5'- 2" 2'- 6" 2'- 0"     8" #5    6" #4    6"  97.25  0.584

 9'-0" 4'- 8" 2'- 3" 1'- 9"     8" #4    6" #4    6"  81.49  0.535

 8'-0" 4'- 2" 2'- 0" 1'- 6"     8" #5 1'-0" #4 1'-0"  60.19  0.486

 7'-0" 3'- 8" 1'- 9" 1'- 3"     7" #4 1'-0" #4 1'-0"  52.77  0.414

 6'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  46.42  0.367

 5'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.75  0.355

 5'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.09  0.343

 4'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  41.75  0.330

 4'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  38.41  0.285

 3'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.74  0.273

 3'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.07  0.261

 2'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  33.73  0.248

Box Culvert.

Extend Bars P 3'-0" minimum into bottom slab of

N    = Number of Culvert Spans

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

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

Hw   = Height of Wingwall
QUANTITIES

CULVERT TOEWALL

TABLE OF ESTIMATED

from that shown as necessary.

flush with Wingwall Toewall.  Adjust reinforcing

At Contractor's option, Culvert Toewall may be ended

by Lw.

quantities for two wings multiply the tabulated values

for two wings (one structure end).  To determine total

Quantities shown are based on an average wing height

cover and 4" minimum between bars.

Adjust to fit as necessary to maintain 1 ‚" clear

Toewall reinforcing not shown for clarity.)

(Showing reinforcing.  Culvert and Culvert

(2~Wings)

wing length

per ft of

Quantities

Estimated

and U values.

  See applicable box culvert standard for H, S, T,

will be allowed for this work.

be made in quantities and no additional compensation

3" projection above finished grade.  No changes will

shall be reduced, if necessary, to provide a maximum

For vehicle safety, curb heights and wall heights

BARS R

BARS D

30°

2'-0"

2'
-0

"

2'-0"

2
'
-
0
"

S S

A

30

B

8"

8"

PLAN

U

X

Y Y

X

L
w

60°

W
W

F M

H

perpendicular to Rdwy

H
w

Z

P

J

4
"

2
'
-
0
"

G

1

2

3
"

T
C

Conforms to Slope

4
"

R

3
"

D

SL

1

E

T

INSIDE ELEVATION

M
a
x

T
y
p

A

J  or V

1
2
"

M
a
x

Conc (CY/Ft)

Dimensions

W X Y

S
i
z
e

Spa

S
i
z
e

Spa

Z

(Lb/Ft)

Reinf Conc

(CY/Ft)

TABLE OF DIMENSIONS & REINFORCING STEEL

2.45

0.037

1 2Bars J Bars J

Recommended values of Slope are:  2:1, 3:1, 4:1, & 6:1.

    For Cast-in-place culverts:

Ltw = (N) (S)   (N  1) (U)

    For Precast culverts:

8"

G

X Y

W

BARS L BARS J

BARS J1

2

2'-0"

2
'
-
0
"

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

BARS V

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

Z
 
(

S
h
o
r
t
e
s
t
)

Z
 
(

S
h
o
r
t
e
s
t
)

B  = (A) Tangent (30°)

A  = (Hw   0.333') (SL)

Hw = H   T   C   0.250'

(Typ)

Ltw

UU

Lw = (A)   Cosine (30°)

A

GENERAL NOTES:

(Wings for One Structure End) 

(Showing dimensions.)

WING DIMENSION CALCULATIONS:

Z
 
 
 
2
0
"

Reinf (Lb/Ft)

    Formulas:  (All values are in Feet)

+

-
H

w
 
 

Z
 
 
4
"
(

L
o
n
g
e
s
t
)

-
H

w
 
 

Z
 
 
4
"
(

L
o
n
g
e
s
t
)

+

Y  4"+

+

+ + -
-

-

+ +

+ + -
+Total Wingwall Area (Two Wings ~ S.F.)=(Hw   0.333') (Lw)

-W  4"

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

1
'
-
0
"

2

1

6

5

2"

Slab Reinforcing

Culvert Bottom

AND TOEWALL

FOOTING

reinforcing not shown for clarity.)

(Culvert and Culvert Toewall

Const Jt

Permiss

M

Z

D

R

J

J P

2
'
-
0
"

6"

V

2

1

F

SECTION A-A

E

H
w

2" 

(Typ)

Const Jt

L

Q

R

SECTION B-B

6"

2
'
-
0
"
 

WINGWALL

CORNER DETAILS

4
"

2
"

2"

R
D

J

F or G

V

1

B
P

L

Q R

V E

J

J1

2

B

Wingwall Toewall
Culvert Toewall FW-0

0° SKEW BOX CULVERTS

WITH FLARED WINGS FOR

CONCRETE WINGWALLS

synthetic fibers.
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4  

3'-0" Extend Bars G

(2~Wings)

REINFORCING

TABLE OF WINGWALL

REINFORCING

TOEWALL

TABLE OF

V    #4   ~   1'-0"

P    #4   ~   1'-0"

M    #4   4     ~

G    #6   ~     8"

F    #4   ~   1'-0"

E    #4   ~   1'-0"

D    #6   ~   1'-0"

D    #6   ~   1'-0"

Bar Size  No.  Spa

along this line

based on SL:1 slope

Length of Wings

16'-0"  9'-11" 5'- 0" 3'-11" 1'- 7" #9    6" #7    6" 505.72  2.448  11.47  0.279

15'-6"  9'- 6" 4'-10" 3'- 8" 1'- 6" #9    6" #7    6" 489.52  2.302  11.24  0.253

14'-6"  8'-10" 4'- 5" 3'- 5" 1'- 4" #9    6" #6    6" 432.94  2.046  10.30  0.218

13'-6"  8'- 2" 4'- 0" 3'- 2" 1'- 2" #8    6" #6    6" 348.72  1.804  10.02  0.186

12'-6"  7'- 8" 3'- 9" 2'-11" 1'- 0" #7    6" #6    6" 283.41  1.592   9.74  0.157

11'-6"  7'- 2" 3'- 6" 2'- 8"    11" #6    6" #6    6" 230.13  1.438   9.52  0.140

10'-6"  6'- 5" 3'- 0" 2'- 5"     9" #6    6" #5    6" 196.27  1.234   8.57  0.117

 9'-6"  6'- 0" 2'-10" 2'- 2"     9" #5    6" #5    6" 156.93  1.136   8.41  0.110

 8'-6"  5'- 6" 2'- 8" 1'-10"     8" #5    6" #5    6" 144.47  1.000   8.13  0.095

 8'-0"  5'- 6" 2'- 8" 1'-10"     8" #5    6" #5    6" 139.04  0.962   8.13  0.095

 7'-6"  5'- 0" 2'- 3" 1'- 9"     8" #5 1'-0" #5 1'-0"  96.54  0.902   8.07  0.093

 7'-0"  5'- 0" 2'- 3" 1'- 9"     8" #5 1'-0" #5 1'-0"  92.15  0.864   8.07  0.093

 6'-6"  4'- 4" 2'- 0" 1'- 4"     7" #5 1'-0" #5 1'-0"  85.05  0.768   7.07  0.078

 6'-0"  4'- 4" 2'- 0" 1'- 4"     7" #5 1'-0" #5 1'-0"  80.67  0.730   7.07  0.078

 5'-6"  3'- 9" 1'- 7" 1'- 2"     7" #4 1'-0" #4 1'-0"  67.46  0.668   6.96  0.075

 5'-0"  3'- 9" 1'- 7" 1'- 2"     7" #4 1'-0" #4 1'-0"  63.45  0.632   6.96  0.075

 4'-6"  3'- 2" 1'- 2" 1'- 0"     7" #4 1'-0" #4 1'-0"  59.77  0.568   6.85  0.071

 4'-0"  3'- 2" 1'- 2" 1'- 0"     7" #4 1'-0" #4 1'-0"  55.77  0.532   6.85  0.071

 3'-6"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  53.98  0.480   6.85  0.071

 3'-3"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  53.32  0.462   6.85  0.071

 3'-0"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  49.98  0.444   6.85  0.071

 2'-9"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  49.31  0.424   6.85  0.071

 2'-6"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  48.64  0.406   6.85  0.071

Jt

Const

3'-0" Extend Bars G6'-0"

1
'-

0
"

(Showing Wing Reinf) (Showing Wing Reinf) (Showing 30° Skew)

   Angle

  Skew

 less

90°

   Angle

  Skew

 less

90°

PARTIAL ELEVATION - PW-2

Field Bend as needed.

DESIGNER NOTES:

12

13

PARTIAL ELEVATION - PW-1

WING DIMENSION CALCULATIONS:

and U values.

    See applicable box culvert standard for S, H, T

  

0    = Culvert Skew

       Usual value is 2:1)

SL:1 = Channel Slope ratio. (Horizontal: 1 Vertical,

N    = Number of Culvert Spans

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

Hw   = Height of Wingwall

2

2

9

12

13
6" for Hw   4'.

  

3'-0" for Hw   4'.

  

is referenced elsewhere in the plans.

1'-0" typical.  2'-0" typical when RAC standard

  

be allowed for this work.

quantities and no additional compensation will

above requirements.  No changes will be made in

Reduce curb heights, if necessary, to meet the

  flush with finished grade.

- For structures with bridge rail, build curbs

  grade.

  cannot project more than 3" above finished

- For structures without bridge rail, curbs

must be met:

For vehicle safety, the following requirements

  

other than T6, refer to RAC standard.

standard. For structures with traffic rail,

structures with T6 bridge rail, refer to T6-CM

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

with pedestrian rail, bicycle rail or curbs

shown elsewhere in the plans. For structures

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

  

wing.

shown. Provide at least two pair Bars G per

Bars G equally spaced at 8" maximum, place as

  

Lap Bars M  1'-6" minimum with Bars M .

  

footing.

Extend Bars E  1'-6" minimum into the wingwall

  

Fill around weepholes with coarse gravel.

Provide weepholes for Hw = 5'-0" and greater.

  

Bars D.

Quantities shown do not include weight of

multiply the tabulated values by Lw.

determine estimated quantities for two wings,

Adjust concrete volume for Type PW-2 wings. To

Quantities shown are for two Type PW-1 wings.

  

For 45° Skew ~ 3"

For 30° Skew ~ 2"

For 15° Skew ~ 1"

  

At discharge end, chamfer may be ƒ".

  

Skew Angle = 0°

    = (2)(Hw)(Lw) - 1.5 SF for Ty PW-2 and Hw   4'

    = (2)(Hw)(Lw) - 6 SF for Ty PW-2 and Hw   4'

    = (2)(Hw)(Lw) for Ty PW-1

Total Wingwall Area (Two Wings ~ SF)

Ltw = [(N) (2 U + S) + (N - 1) (0.5')]   Cosine 0

    For Precast culverts:

  

Ltw = [(N) (S) + (N + 1) (U)]   Cosine 0

    For Cast-in-place culverts:

    = (Hw - 0.5') (SL)   Cosine 0 for Ty PW-2 and Hw   4'

    = (Hw - 1') (SL)   Cosine 0 for Ty PW-2 and Hw   4'

Lw  = (Hw) (SL)   Cosine 0 for Ty PW-1

Hw  = H + T + C

  

    Formulas:   (All values are in Feet)

a railing mounted to the wingwall.

  Type PW-2 can only be used for applications without

be used if railing is to be mounted to the wingwall.

  Type PW-1 can be used for all applications and must

  

  

for the Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

dimensions and information.

  See BCS sheet for wingwall type and additional

directed by the Engineer.

reduced or eliminated when founded on solid rock, when

  Depth of toewalls for wingwalls and culverts may be

  Provide 1 ‚" Min clear cover to reinforcing steel.

and Grade 60 reinforcing steel.

  Provide Class "C" Concrete (f'c = 3,600 psi Min)

Design Specifications.

  Designed in accordance with AASHTO LRFD Bridge

reinf

Barrel

Walls

Culvert

Barrel Quantities

Limits of Culvert

Walls

Culvert

Reinf

Barrel

Height

Wingwall

Maximum
(2~Wings)
of wing
per ft

Quantities
Estimated

Reinforcing

 Variable

E    #4   ~    1'-0"

M    #4   2     ~ 

J    #4   ~    1'-0"

Bar Size  No   Spa

Jt

Const

(1~Toewall)
Toewall

per ft of
Quantities
Estimated

(Roadway Slope)

Finished Grade

SKEWED BOX CULVERTS

DETAILS FOR
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WNC

BUFFALO GRASS
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L.O.P.

PLANT ABBREVIATION (SEE PLANT LIST

SHEET     FOR PLANT DESCRIPTIONS)

SHRUBS / ORNAMENTAL GRASSES

DBH

WNC

PLANT ABBREVIATION COMMON NAME

SMALL SHADE / ORNAMENTAL TREES

DWARF BURFORD HOLLY

WINECUP

LOK LACEY OAK

SOD BUFFALO GRASS

TURF
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SHADE TREE

LANDSCAPE EDGE

LANDSCAPE EDGE

 1

LOK

 1

LOK

 1

LOK

(SEE SHEET 267 FOR DETAILS)

LARGE BOULDER (TYP.)

3' X 3' X 3' MAX. SIZE

LARGE LIMESTONE BOULDER

OR APPROVED EQUAL.

2. PRODUCT SUPPLIES: WHITTLESEY LANDSCAPE SUPPLIES 

PRIOR TO ORDERING AND INSTALLATION.

BOULDER TO THE LANDSCAPE ARCHITECT FOR APPROVAL 

1. SUBMIT PRODUCT INFORMATION FOR LIMESTONE 

BOULDER NOTE: 
9. BOULDERS TO BE FIELD LOCATED. FINAL LOCATION OF THE BOULDER TO BE APPROVED BY THE CITY. 

RESPONSIBLE FOR IRRIGATING THIS PLANT MATERIAL.

8. IRRIGATION IS NOT INCLUDED FOR THE PLANT MATERIAL SHOWN ON THIS DRAWING. THE HOMEOWNERS WILL BE 

7. WHEN PLANTING TREES UNDER DISTRIBUTION LINES, MATURE TREE HEIGHTS SHALL NOT EXCEED 16'.

6. SEE SHEET     &     FOR PLANT LIST AND PLANTING DETAILS

AREAS DUE TO CONSTRUCTION NOT OTHERWISE REQUIRED TO HAVE OTHER PLANT MATERIAL.

5. CONTRACTOR IS RESPONSIBLE FOR ESTABLISHING A PERMANENT STAND OF BERMUDA GRASS IN ALL DISTURBED 

4. THE CONTRACTOR SHALL PROVIDE POSITIVE DRAINAGE AWAY FROM ALL SITE FEATURES.

COMMENCEMENT OF WORK.

3. THE CONTRACTOR SHALL VERIFY LOCATIONS OF AND PROTECT ALL UTILITIES IN THE FIELD PRIOR TO 

FIELD PRIOR TO CONSTRUCTION. 

2. THE CONTRACTOR SHALL VERIFY ALL BUILDING SETBACK LINES, EASEMENT LINES, AND VISIBILITY LINES IN THE 

OWNER PRIOR TO INSTALLATION.

1. ALL PLANT MATERIAL LOCATIONS SHALL BE STAKED IN THE FIELD BY THE CONTRACTOR AND APPROVED BY THE 
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COMPACTED SUBGRADE-COMPACT TO

95% STANDARD PROCTOR DRY DENSITY

FINISH GRADE

CONCEAL BOTTOM EDGE

OF BOULDER FOR

NATURAL APPEARANCE
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267

 

BOULDER DETAIL

NOT TO SCALE

LIMESTONE BOULDER (SEE

PLANS FOR BOULDER

SIZE)

PLANT ABBREVIATION SIZE COMMON NAME

WNC

BOTANICAL NAME CONDITION

CONTAINER 18" O.C.; SPACING AS SHOWN

COMMENTSQUANTITY

PLANT LIST

WINECUP1 GAL.

36" O.C.; SPACING AS SHOWNCONTAINER5 GAL.71DBH DWARF BURFORD HOLLY

FOR UNIFORM HEIGHT AND SPREAD

FULL DENSE CANOPY; MATCH SELECTIONS 
CONTAINERLOK

CALLIRHOE INVOLUCRATA

ILEX CORNUTA 'DWARF BURFORD'

FPR FOREST PANSY REDBUD
PANSY'

CERCIS CANADENSIS 'FOREST 
CONTAINER FOR UNIFORM HEIGHT AND SPREAD

FULL DENSE CANOPY; MATCH SELECTIONS 

BFG CONTAINERBUFFALO GRASS  BOUTELOUA DACTYLOIDES

STREET / SMALL SHADE / ORNAMENTAL TREES

QUERCUS LACEYILACEY OAK

SOD

PLANT ABBREVIATION SIZE COMMON NAME

HSH

BOTANICAL NAME CONDITION

CONTAINER

COMMENTSQUANTITY

2 GAL.

CONTAINEREWS

STREET / ORNAMENTAL GRASSES

STREET / ORNAMENTAL SHRUBS

24" O.C.; SPACING AS SHOWNCONTAINERWNC

CONTAINERMBS

CONTAINER77MXH

CONTAINER65PEP

CONTAINER74SOG

WINECUP3 GAL.

2 GAL.

3 GAL.

3 GAL.

3 GAL.

3 GAL.

EASTERN WOODLAND SEDGE

HORSEHERB

CALLIRHOE INVOLUCRATA

MEALY BLUE SAGE

MEXICAN HAT

PINK EVENING PRIMROSE

SIDEOATS GRAMA

CAREX BLANDA

CALYPTOCARPUS VIALIS

SALVIA FARINACEA

BOUTELOUA CURTIPENDULA

OENOTHERA SPECIOSA

24" O.C.; SPACING AS SHOWN

24" O.C.; SPACING AS SHOWN

24" O.C.; SPACING AS SHOWN

24" O.C.; SPACING AS SHOWN

12" O.C.; SPACING AS SHOWN

12" O.C.; SPACING AS SHOWN304

349

84

12

1

102

RATIBIDA COLUMNIFERA

RAIN GARDEN PLANT LIST

76

6' SPREAD

12' HEIGHT

4" CALIPER

65 GALLON

4' SPREAD

8' HEIGHT

2" CALIPER

30 GALLON

445 SY BLOCK SODDING (SEE SPECIFICATIONS)

HOLE

TREE)

STAKES (3 PER 

ANCHOR RING

ROOTBALL 

DOUBLE 

"U" BRACKET

GROUND

UNDISTURBED 

PENETRATE 

ROOTBALL AND 

ACCOMODATE 

48" NAIL STAKE 

LAYER

3" DEPTH MULCH 

AT BOTTOM

WITH ANGLED TIP 

NAIL STAKES 

48 INCH LONG 

1/2 INCH DIA. X 

WELL (BOTH DIRECTIONS)

CENTER TREE IN TREE 

ROOTBALL ANCHOR RING

1/2 INCH DIA. DOUBLE 

LAYER

3" DEPTH MULCH 

AT BOTTOM

WITH ANGLED TIP 

NAIL STAKES 

48 INCH LONG 

1/2 INCH DIA. X 

DIRECTIONS)

TREE WELL (BOTH 

CENTER TREE IN 

ANCHOR RING

DOUBLE ROOTBALL 

1/2 INCH DIA. 

TREE STAKING NOTES:

1. TREE STAKE TO BE TREE STAKE 

SOLUTIONS ROOT ANCHOR TREE 

SUPPORT PRODUCT.

2. PLACE ROOTBALL ANCHOR RING ON 

BASE OF ROOTBALL.

3. TRUNK SHOULD BE IN THE CENTER 

OF THE RING

4. INSTALL NAIL STAKE WITH HAMMER 

OR MALLET FIRMLY INTO UNDISTURBED 

SOIL

5. DRIVE NAIL STAKES FLUSH WITH "U" 

BRACKET ADJACENT TO ROOTBALL (DO 

NOT DISTURB ROOTBALL)

6. COVER ROOTBALL ANCHOR RING, U 

BRACKET, AND NAIL STAKES WITH 3" 

LAYER OF MULCH

7. ROOTBALL ANCHOR RINGS AND 

STAKES SHALL BE REMOVED AT THE 

END OF THE GUARANTEE PERIOD

INCH "U" BRACKET

1/2 INCH DIA. X 6 

INCH "U" BRACKET

1/2 INCH DIA. X 6 

PLAN

VIEW
TRUNK

TREE 

BALL

ROOT
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 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

   

  

  

   

S1

S1 S1 S1

S1

S1S1

S1S1S1

S1

POLE

1

ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

2 LEFT

3 LEFT

4 LEFT

5 LEFT

6 LEFT

7

8

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

RIGHT

POLE #1

POLE #2 POLE #3 POLE #4

POLE #5

POLE #6

POLE #7

POLE #8 POLE #9 POLE #10

1 2 3 4

5

6

7 8

9

10

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

RIGHT

RIGHT

RIGHT

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

(.25KW EQUI)

(TY SA) 30T-8 LED

ROADWAY ILLUMINATION FIXTURE

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

10+15.23

10+95.91

11+71.93

12+40.67

13+03.64

13+55.39

10+15.25

10+95.92

11+71.95

12+40.65

25.90

34.85

34.85

34.85

22.65

22.65

28.02

34.93

34.93

34.93

E.C. EMPTY CONDUIT

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

292

3

2

2

NO.

RUN

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.

(TRENCHED)

2" SCH 40 PVC        GROUND NO.6 NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 1 1-A 1 2 200 1

2 85 1 1-A 1 85 2 170 2

3 79 1 1-A 1 79 2 158 3

4 78 1 1-A 1 78 2 156 4

5

6

7

1 1-A 1 2 200 6

8

86 1 1-A 1 86 2 172 7

9

79 1 1-A 1 79 2 158 8

10

80 1 1-A 1 80 2 160

50 1 2-A 1 50 2 100

6363 126 51 1-A 1 2

9

 9

10

1

100 100

100 100

10

PB

54 5.  PULLBOX RE: 5/E-292.

RE: 3/E-292.

LIGHTING CIRCUIT & INTERCEPT/SPLICE AS REQUIRED. 

4.  CONTRACTOR SHALL FIELD VERIFY EXISTING 

LIGHTING CIRCUIT. RE: 3/E-292.

3.  CONNECT NEW LIGHTING CIRCUIT TO EXISTING 

2.  EXISTING POLE/LIGHTING FIXTURE TO REMAIN.

METER APPROIXIMATELY 175 FEET AWAY.

CENTER STREET TO THE NE QUDRANT EXISTING 

1.  EXISTING UNDERGROUND CIRCUIT ROUTED ALONG 

 NOTES BY SYMBOL "  "

(TRENCHED)
2" SCH 80 PVC

S1

05
/2

5/
20

18
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 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

S1

 

S1

 

S1

 

S1

 

S1

 

S1

 

S1

 

S1

 

S1

 

S1

11

POLE #1

POLE #2
POLE #3

POLE #4
POLE #5

POLE #6

POLE #7

POLE #8

POLE #9
POLE #10

POLE ALIGN STATION OFFSET DIRECTION TYPE

LEFT

LEFT

LEFT

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

RIGHT

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

RIGHT

RIGHT

RIGHT

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

5

6

7

8

9

10

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

14+05.85

14+83.16

15+55.31

16+27.24

16+86.56

17+43.95

14+07.28

14+77.47

15+48.75

16+26.39

21.83

16.54

18.20

22.61

22.61

22.61

22.49

18.69

26.07

25.71

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

C
F

B

292

PB

PB

NO.

RUN

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.GROUND NO.6 NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 60 1 2-A 1 60 2 120 1

2 88 2-A 1 88 2 176 2

3 83 1 2-A 1 83 2 166 3

4 83 1 2-A 1 83 2 166 4

5 69 1 2-A 1 69 2 138 5

6 67 1 2-A 1 67 2 6

7 66 1 2-A 1 66 2 132 7

9 86 1 2-A 1 86 2 172 9

10 76 1 2-A 1 76 2 152 10

11 88 2-A 1 88 2 176 11

1

2

5

4

3

6

9

1

 

2-A508 1 50 2 100 8

1

1

1

8

134

M

NOTES BY SYMBOL "  "

  

ON RE: 1/E-292 AND 4/E-292. 

2. EXISTING METER AND PANELBOARD. MODIFY AS SHOWN 

PULLBOX

STREET AND LOCKHART. FIELD VERIFY EXACT LOCATION OF 

FROM PULLBOX IN AN ALLEYWAY BETWEEN CENTER 

1.  EXISTING METER APPROIXIMATELY 200 FEET AWAY 

2

7

10

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC

05
/2

5/
20

18



18+00 19+00 20+00 21+00 22+00

T
E

L

F
&

N
 
J

O
B
 

N
O
.

D
A

T
E

D
E

S
IG

N
E

D

D
R

A
W

N

R
E

V
IS

E
D

C
H

E
C

K
E

D

D
A

T
E

B
Y

1

N
O
.

V
E

R
IF

Y
 

S
C

A
L

E

0

SHEET

t
h
is
 
s
h
e
e
t
, 
a
d
j
u
s
t
 
s
c
a
le
.

d
r
a

w
in

g
. 
 I
f
 
n
o
t
 
o
n
e
 
in

c
h
 
o
n

B
a
r
 
is
 
o
n
e
 
in

c
h
 
o
n
 
o
r
ig
in

a
l

F
IL

E
 

N
A

M
E

E
L
-

K
Y

L
-
P

L
-

L
T

N
G

E
3
.s

h
t

IS
S

U
E

S

K
Y

L
1
4

2
8
4

D
a
t
e
:

P
lo
t
t
e
r
:

5
/
2
5
/
2
0
1
8

J
:\

P
lo
t
d
r
v
_

V
8
.1

1
\

P
D

F
_

F
il
e
\

P
D

F
-

M
o
n
o
.p
lt
c
f
g

0
2
8
1
3

N
:\

E
L

E
C
\

E
L
-

K
Y

L
-
P

L
-

L
T

N
G

E
3
.s

h
t

4
0
.0

0
0
0
 
' 
/
 
in
.

P
lo
t
 
S
c
a
le
:

M
ic
r
o

S
t
a
t
io

n
 

V
8
 

U
s
e
r
:

Date: 5/25/2018 User: 02813 File:Office:

O
f
f
ic

e
:

N:\ELEC\EL-KYL-PL-LTNGE3.sht

P
r
o
j
e
c
t
:

U
n
t
it
le

d
 
P
r
o
j
e
c
t

D
e
f
a
u
lt

M
o
d
e
l:

5
/
2
2
/
1
8

N
. 

B
U

R
L

E
S

O
N
 

S
T
. 
IM

P
R

O
V

E
M

E
N

T
S

C
IT

Y
 

O
F
 

K
Y

L
E
, 

T
E

X
A

S

TOTAL

 

M
A

T
C

H
L
IN

E
 

S
T

A
.2

2
+
0
0

S
T

A
.1

8
+
0
0
 

T
O
 

S
T

A
.2

2
+
0
0

M
A

T
C

H
L
IN

E
 

S
T

A
.1

8
+
0
0

B
L

A
N

C
O
 

S
T
.

BURLESON ST.

40'20'0 10'

SCALE IN FEET

E
L

E
C

T
R
IC

A
L

R
O

A
D

W
A

Y
 

L
IG

H
T
IN

G

C
F

B

C
F

B

T
W

Z

270

LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #1 POLE #2 POLE #3 POLE #4

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

18+36.74

19+57.35

20+77.96

21+69.13

22.47

22.47

22.47

22.47

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

292

RUN NO.
RUN (FEET)

LENGTH OF
ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.GROUND NO.6 NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 46 1 2-A 1 46 2 92 1

2 130 1 2-A 1 130 2 260 2

3 130 1 2-A 1 130 2 260 3

4 102 1 1 102 2 204 4

5 37 1 2-A 1 37 2 74 5

1 2 3 4 5

2-A

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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5/
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18
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LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

POLE ALIGN STATION OFFSET DIRECTION TYPE

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

POLE #1 POLE #2

POLE #3

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

22+87.76 22.39

23+81.22 23.22

24+85.91 23.05

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

PB

S1

292

RUN NO.
RUN (FEET)

LENGTH OF
ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.       GROUND NO.6 NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 83 1 2-A 1 83 2 166 1

2 112 1 2-A 1 112 2 224 2

3 117 1 2-A 1 117 2 234 3

4 68 1 2-A 1 68 2 136 4

1 2
3

4

LEFT

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1
 

S1
 

S1  

S1

POLE #1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #2
POLE #3

POLE #4

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

25+91.13 22.06

26+96.26 22.23

28+01.49 22.60

29+03.18 22.33

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 48 1 2-A 1 48 2 96 1

2 116 1 2-A 1 116 2 232 2

3 115 1 2-A 1 115 2 230 3

4 E.C. - - 110 4

1

292

1
2 3

5

6

GROUND NO.6

 

PB

6216210813-A1086

60 55

4

5 55 1 3-A 1 55 2 110 5

1

NOTES BY SYMBOL "  "

OF SCHLEMER ST.

1.  CONNECT TO NEW TYPE D SERVICE ON NE CORNER 

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1
 

S1

 

S1

 

S1

POLE #1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

3

4

POLE #2 POLE #3 POLE #4

2 LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

30+04.88 22.05

31+11.57 22.05

32+14.55 22.05

33+18.68 22.05

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.
RUN (FEET)

LENGTH OF
ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 11 1 3-A 1 11 2 22 1

2 117 1 3-A 1 117 2 234 2

3 113 1 3-A 1 113 2 226 3

4 115 1 3-A 1 115 2 230 4

5 88 1 3-A 1 88 2 176 5

292

1

2 3 4 5

GROUND NO.6

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #1 POLE #2 POLE #3 POLE #4

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

34+23.36 22.07

35+24.78 22.07

36+25.94 22.07

37+25.44 22.07

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 33 1 3-A 1 33 2 66 1

2 112 1 3-A 1 112 2 224 2

3 112 1 3-A 1 112 2 224 3

4 110 1 3-A 1 110 2 220 4

5 85 1 3-A 1 85 2 170 5

292

1 2 3 4 5

GROUND NO.6

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #1 POLE #2 POLE #3 POLE #4

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

38+31.46 22.16

40+37.32 22.16

41+39.81 22.16

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

NO.

RUN

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 38 1 3-A 1 38 2 76 1

3 1 1 2 200 3

4 118 1 4-A 1 118 2 236 4

5 113 1 4-A 1 113 2 226 5

6 66 1 4-A 1 66 2 132 6

292

39+28.82 22.16

1

3

4 5 6

GROUND NO.6

1

 

PB

TYPE

SERVICE 

DESCRIPTION

ELECTRICAL SERVICE

SIZE (RMC)

SERVICE CONDUIT 

NO./SIZE

CONDUCTORS 

SERVICE 

SWITCH

SAFETY 

POLE/AMP

CKT. BRK.

MAIN DISCONNECT

AMPS

CONTACTOR

TWO POLE 

AMP RATING (MIN)

LOADCENTER

PANEL B.D/

CIRCUIT NO.

POLE AMPS

CKT./BRK

BRANCH

AMPS

CIRCUIT 

BRANCH 

LOAD

KVA

ELECTRICAL SERVICE NO. 1

TYPE D (120/240) 060 (NS) AL (E) PS (U) 1 1/4" 3/#6 NA 2P/60 60 NA
3-A 2P/20 10

4-A 102P/20

2

2

2 1 3-A 1 107 2 214 2107

3-A, 4-A100 100

.66

1.26

NOTES BY SYMBOL "  "

"SPARE".

2.  PROVIDE TWO (2) 2P/20A CIRCUIT BREAKERS AS 

EXISTING UTILITY COMPANY.

TENORIO STREET. COORDINATE NEW SERVICE WITH 

1.   PROVIDE NEW TYPE D SERVICE ON SE CORNER OF 

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC

05
/2

5/
20

18



42+00 43+00 44+00 45+00 46+00

F
&

N
 
J

O
B
 

N
O
.

D
A

T
E

D
E

S
IG

N
E

D

D
R

A
W

N

R
E

V
IS

E
D

C
H

E
C

K
E

D

D
A

T
E

B
Y

1

N
O
.

V
E

R
IF

Y
 

S
C

A
L

E

0

SHEET

t
h
is
 
s
h
e
e
t
, 
a
d
j
u
s
t
 
s
c
a
le
.

d
r
a

w
in

g
. 
 I
f
 
n
o
t
 
o
n
e
 
in

c
h
 
o
n

B
a
r
 
is
 
o
n
e
 
in

c
h
 
o
n
 
o
r
ig
in

a
l

F
IL

E
 

N
A

M
E

E
L
-

K
Y

L
-
P

L
-

L
T

N
G

E
9
.s

h
t

IS
S

U
E

S

K
Y

L
1
4

2
8
4

D
a
t
e
:

P
lo
t
t
e
r
:

5
/
2
5
/
2
0
1
8

J
:\

P
lo
t
d
r
v
_

V
8
.1

1
\

P
D

F
_

F
il
e
\

P
D

F
-

M
o
n
o
.p
lt
c
f
g

0
2
8
1
3

N
:\

E
L

E
C
\

E
L
-

K
Y

L
-
P

L
-

L
T

N
G

E
9
.s

h
t

4
0
.0

0
0
0
 
' 
/
 
in
.

P
lo
t
 
S
c
a
le
:

M
ic
r
o

S
t
a
t
io

n
 

V
8
 

U
s
e
r
:

Date: 5/25/2018 User: 02813 File:Office:

O
f
f
ic

e
:

N:\ELEC\EL-KYL-PL-LTNGE9.sht

P
r
o
j
e
c
t
:

U
n
t
it
le

d
 
P
r
o
j
e
c
t

D
e
f
a
u
lt

M
o
d
e
l:

5
/
2
2
/
1
8

N
. 

B
U

R
L

E
S

O
N
 

S
T
. 
IM

P
R

O
V

E
M

E
N

T
S

C
IT

Y
 

O
F
 

K
Y

L
E
, 

T
E

X
A

S

TOTAL

 

S
T

A
.4

2
+
0
0
 

T
O
 

S
T

A
.4

6
+
0
0

M
A

T
C

H
L
IN

E
 

S
T

A
.4

2
+
0
0

M
A

T
C

H
L
IN

E
 

S
T

A
.4

6
+
0
0

BURLESON ST.

S
E

L
V

E
R

A
 

S
T
.

40'20'0 10'

SCALE IN FEET

E
L

E
C

T
R
IC

A
L

R
O

A
D

W
A

Y
 

L
IG

H
T
IN

G

276

C
F

B

C
F

B

T
W

Z

LEGEND

 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #1 POLE #2 POLE #3 POLE #4

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

42+45.50 22.18

43+45.18 22.18

44+46.47 22.18

45+50.14 22.18

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 51 1 1 51 2 102 1

2 110 1 4-A 1 110 2 220 2

3 112 1 4-A 1 112 2 224 3

4 114 1 4-A 1 114 2 228 4

5 55 1 4-A 1 55 2 110 5

292

1 2 3 4 5

GROUND NO.6

4-A

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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18
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 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1  

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

5 LEFT

POLE #1

POLE #2

POLE #3

POLE #4

POLE #5

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

46+64.13 23.22

47+25.67 23.10

48+20.96 22.39

49+13.06 22.34

49+77.86 22.40

277

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 75 1 4-A 1 75 2 150 1

2 1 4-A 1 2 146 2

3 110 1 4-A 1 110 2 220 3

4 106 1 4-A 1 106 2 212 4

5 76 1 4-A 1 76 2 152 5

6 1 4-A 1 2 6

292

1
2

3

4

5

6

GROUND NO.6

73 73

32 32 64

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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 DECORATIVE POLE/FIXTURE

CONDUIT/WIRE - TRENCHED

A ROADWAY ILLUMINATION FIXTURE

PB TYPE "A" GROUND BOX

M NEW ELECTRIC SERVICE

 

S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

POLE #1

POLE #2

POLE #3

POLE #4

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

50+84.28 22.5

52+05.28

52+79.40 22.46

53+81.87 22.08

278

PB

   BRADY.KARNES@PECI.COM.

   1-800-868-4791 EXT. 7520, 

   CONTACT MR. BRADY KARNES @ 

   WITH PEDERNALES ELECTRIC COOPERATIVE (PEC).

   CONDUIT, WIRING, ETC. COORDINATE ALL WORK

   ASSOCIATED ESTABVLISHING NEW SERVICE, METER,

   SHALL ARRANGE AND PAY FOR ALL COSTS

   POWER POLE TO METER LOCATION. CONTRACTOR

   PRIMARY SERVICE FROM UTILITY COMPANY'S

2.  CONTRACTOR SHALL PROVIDE UNDERGROUND

   AS "SPARE".

1.  PROVIDE TWO (2) 2P/20A CIRCUIT BREAKERS 

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 92 1 4-A 1 92 2 184 1

2 1 4-A 1 2 260 2

3 85 1 4-A 1 85 2 170 3

4 117 1 4-A 1 117 2 234 4

5 24 1 4-A 1 24 2 48 5

292

1

2

3

4

5

GROUND NO.6

130 130
22.8

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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S1

 

S1

 

S1

 

S1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

"S1" DECORATIVE POLE/FIXTURE

1

2

3

4

LEFT

POLE #1 POLE #2 POLE #3 POLE #4

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

54+81.85 22.00

55+80.97 22.00

56+88.23 22.00

57+92.38 22.00

279

EMPTY CONDUITE.C.

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.

(FEET)

OF RUN

LENGTH ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

1 88 1 4-A 1 88 2 176 1

2 110 1 4-A 1 110 2 220 2

3 115 1 4-A 1 115 2 230 3

1 4-A 1 2

15 1 4-A 1 15 2 30

292

1 2
3

4

4 4

55

5

GROUND NO.6

113 113 226

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC
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A ROADWAY ILLUMINATION FIXTURE
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M NEW ELECTRIC SERVICE

 

S1

 

S2 1

NOTES BY SYMBOL "  "

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

BURLESON ST.

"S1" DECORATIVE POLE/FIXTURE

LEFT

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

58+42.14 21.99

59+24.22 33.90

60+98.48 33.90

280

*

S2

EMPTY CONDUITE.C.

TO REMAIN.
EXISTING UNDERGROUD CONDUIT/WIRE 2. 

EXISTING ELECTRIC SERVICE.1.

2

240STANDARDS
PER TXDOT 

STANDARDS

PER TXDOT 

ON ROUNDABOUT.
CONTRACTOR SHALL MATCH EXISTING POLE/FIXTURE INSTALLED 
TXDOT RD IL AM (TYPE SA) 30T-8LED (.25 KW EQUIVALENT) 

80

CONDUIT AND CONDUCTOR CHART WIRE SIZE AND TYPE

RUN NO.
RUN (FEET)

LENGTH OF
ITEM 618 CONDUIT SIZE AND TYPE

CIRCUIT

ITEM 620 ELECTRICAL CONDUCTORS

RUN NO.NO.6 INSULATED

NO. LENGTH NO. LENGTH

55 1 4-A 1 55 2 110

90 1 4-A 1 90 2 180

150 1 * 1 150 2 300
"S2" POLE/FIXTURE

292

1

1 1

2

2 2

3

3 3

POLE #1

1

POLE #2

2

3

POLE #3

GROUND NO.6

 CONNECT TO EXISTING STREET LIGHTING CIRCUIT INSTALLED UNDER SEPARATE CONTRACT*NOTE: 

(TRENCHED)
2" SCH 80 PVC

(TRENCHED)

2" SCH 40 PVC

"S1" DECORATIVE POLE/FIXTURE

 

S1
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A ROADWAY ILLUMINATION FIXTURE
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NOTES BY SYMBOL "  "

1

1

POLE ALIGN STATION OFFSET DIRECTION

LEFT

TYPE

LEFT

SUMMARY OF ROADWAY ILLUMINATION ASSEMBLIES

BURLESON ST.

BURLESON ST.

 

PB

2

1

2

2

1

1

2

 

2

2

ROUNDABOUT

ROUNDABOUT

ROUNDABOUT

ROUNDABOUT

-

-

-

-

"SA" EXISTING

"SA" EXISTING

"SA" EXISTING

"SA" EXISTING

"SA" EXISTING

"SA" EXISTING

1

TYPE

S1

VOLTSMANUFACTURER MODEL NO. DESCRIPTION

AMERLUX
0763-13-AVI-4H-FIXTURE

079-15-POLE
240

WITH BLACK FINISH
LED LIGHT ENGINE AND MATCHING SMOOTH CART ALUMINUM 15' POLE 
CAST ALUMINUM HOUSING, REFRACTIVE BOROSILICATE GLASS LENS, 
DECORATIVE ACORN STYLE STREET LIGHT FIXTURE, 

WATTS

57

LIGHTING FIXTURE SCHEDULE

62+34.54 22.31

63+72.09 56.89

64+83.81 40.52

65+77.57 32.65

64+72.17 68.36

63+51.30 57.93

281
S2

EMPTY CONDUITE.C.

S2

S2

240 80
STANDARDS
PER TXDOT 

STANDARDS
PER TXDOT 

ON ROUNDABOUT.
CONTRACTOR SHALL MATCH EXISTING POLE/FIXTURE INSTALLED 
TXDOT RD IL AM (TYPE SA) 30T-8LED (.25 KW EQUIVALENT) 

292

POLE #1

1

POLE #2

2

POLE #3

3

POLE #4

4

POLE #6

6

POLE #5

5

S2

3

2

    RE: 5/E-292.
CIRCUIT AND INTERCEPT/SPLICE AS REQUIRED,

3.     CONTRACTOR SHALL FIELD VERIY EXISTING LIGHTING 

TO REMAIN.
EXISTING UNDERGROUND CONDUIT/WIRE2.

EXISTING ROADWAY ILLUMINATION TO REMAIN.1.
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When required ~

4" concrete riprap

with 6"x 6"

(W2.9 x W2.9)

welded wire fabric

reinforcement

4 Anchor

Bolts

Ground Rod

2"

1"

AA

Hex nut

Flat washer

Hex nut

4
"

Flat washer

Top of

Foundation

Bottom Anchor

Bolt Template

Template

Level finish

Conduit

2"(+1.0)

When required ~

4" concrete riprap

with 6"x 6"

(W2.9 x W2.9)

welded wire fabric

reinforcement

S
E

E
 

T
A

B
L

E

radius

24"

1
8
"
 

M
in
.

2" minimum

(Typical)

Level finish

1
8
"
 

M
in
.

Conduit

24"

4" concrete riprap

with 6"x 6"

(W2.9 x W2.9)

welded wire fabric

reinforcement

2" minimum

(Typical)

Template

ANCHOR BOLT DETAIL

FOUNDATION DETAIL

SHOWING CONSTANT GRADE

SECTION A-A

SHOWING SLOPED GRADE

Foundation

Diameter

RIPRAP

DIAMETER

RIPRAP

(CONC) (CL B)

30 in. 78 in. 0.35 CY

S
h
o
e
 

B
a
s
e

F
o
u
n
d
a
t
io

n

Baseplate

4
"

Holddown 

Washer

T
-

B
a
s
e
 
F
o
u
n
d
.

Tied to

30" 30"

6 ~ #4 Bars

4
"
(
-
1
/
2
"
,+

0
"
)

Hex nut

10

POLE

MOUNTING

HEIGHT

1in.x

30in.

ANCHOR

BOLT

SIZE

  1 ‚in.

  x 30in.

2
"
 

C
le

a
r

C
o
v
e
r
 
(
T
y
p
)

Foundation

even with

finished grade

#3 at 6" pitch,

2 flat turns

top and bottom.

6 ~ #4 Bars

S
E

E
 

T
A

B
L

E

2
"
 

C
le

a
r

C
o
v
e
r
 
(
T
y
p
)

#3 at 6" pitch,

2 flat turns

top and bottom.

6 ~ #4 Bars

Conduit (See lighting layout

for conduit size. Match duct

cable size if used. See ED

standard sheets.)

†" x 8'

Copper-clad

Steel Ground

Rod

†" x 8'

Copper-clad

Steel Ground

Rod

>20 ft.

to 30 ft.

>30 ft.

to 40 ft.

<20 ft.

>40 ft.

to 50 ft.

6' 6' 6'

6' 6'

6'

6'

8'

8' 8'

8'10'

Roadway Functional

Classification

Freeway Mainlanes

(roadway with full

control of access)

All curbed, 45 mph

or less design speed

All others

** Pole offset (distance

to transformer base,

tolerance + 6in.-0in.)

15 ft. (minimum and

typical) from lane edge

2.5 ft. minimum (15 ft.

desirable) from curb face

10 ft. minimum (15 ft.

desirable) from lane edge

*

 * or as close to ROW line as is practical

Foundation even with

finished grade on road

side of foundation. 1:6

maximum negative side slope.

<40 ft.

 2. Erect roadway illumination assembly poles plumb and true. Form and level the top 6" of the foundation so the

    pole will be plumb. Use leveling nuts to plumb shoe base poles. Do not use shims or leveling nuts under

    transformer bases. Do not grout between baseplate and the foundation.

 3. Ensure Class 2A and 2B fit for anchor bolts and nuts. Tap and chase nuts after galvanizing. Anchor bolt body

    with rolled threads need not be full size.

 6. Locate breakaway roadway illumination assemblies as shown in the placement table, unless otherwise dimensioned

    on the plans. Protect non-breakaway illumination assemblies from vehicular impact (i.e. 2 ft. behind guard

    rail or mounted on traffic barrier), or located outside the clear zone, except that 2.5 ft. from curb face is

    minimum desired for light poles on city streets, 45 mph or less, see design guidelines for further information.

 7. Use 8 hold down washers on transformer base poles as recommended by the manufacturer and supplied with base.

 8. Install a minimum of 2 conduits in each foundation. See lighting layout sheets for locations of foundations

    with more than 2 conduits. Cap unused conduits in foundations on both ends.

    centerline as shown.

** provide 2/5 of the luminaire mounting 

   height behind the pole for "falling area"

   to prevent encroachment on the other travel

   lanes. See design guidelines.

ROADWAY

ILLUMINATION

DETAILS

(RDWY ILLUM FOUNDATIONS)

SHOE BASE T-BASE

 5. Place riprap around the foundation when called for elsewhere in the plans. Riprap will be paid for under Item 432.

    rated for embedment in concrete. 

see note 10

rebar cage

PAY QUANTITY OF RIPRAP PER FOUNDATION

(Install only when shown on the plans)

BREAKAWAY POLE PLACEMENT (See note 6)

 Anchor bolts

 4. Use appropriate class of concrete as specified in Items 416 and 432.

Lock washer

See RIP Standard

(See note 1)

LENGTHS

RECOMMENDED FOUNDATION

RID(FND)-11
 9. Conduit location in foundations is critical for breakaway devices. Place conduits 2 in. apart on

11. Use rip rap on T-base foundations that are located on a sloped grades. 

    "Drilled Shaft Foundations," unless otherwise shown on the plans.

     shown on the plans, or as directed by the Engineer. Foundations will be paid for under Item 416, 

 1. "Recommended Foundation Lengths" table is for information purposes only. Foundation lengths shall be as

 1/4 " tooled

10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor. Use listed mechanical connectors

Grade break lines

SECTION A-A

Texas Department of Transportation
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        3. Provide nylon throat or other approved locking means for all stainless steel nuts.

        2. Provide a fixture wiring diagram on or near the ballast.

ROADWAY

ILLUMINATION

DETAILS

     A. Provide *UL listed fixture suitable for use in wet locations. Ensure optical compartment meets IEC Standard 

        60529-IP 65. Place a permanent label inside fixture indicating fixture meets *UL, IP 65 optical, and shows date

        of manufacture. Meet ANSI 136.15 wattage label requirements.

     B. Construct fixture housing, lens frame, and door from 96% copper-free, die cast aluminum. Provide fixture

        mounting to a 2-in. pipe arm. Equip fixture with a 4-bolt clamp capable of adjustments plus or minus 5 degrees

        from level. Meet ANSI 136.31 3.0 G vibration requirements.

     C. Attach a level bubble to the fixture housing. Ensure the level bubble is sensitive to 1 degree changes in

        position at any point within 5 degrees of the level position. Ensure the level bubble is clearly visible from

        the ground up to a 50 ft. mounting height. Ensure level bubble corresponds to level position of fixture. 

     D. Do not exceed 1.6 sq. ft. effective projected area. Do not exceed 60 lb. maximum weight.

     E. Equip fixture with a 3-prong photocell receptacle with shorting cap installed.

     F. Paint inside and outside of fixture light gray, when installing on galvanized poles. For all other fixtures,

        paint to match the color of the pole as directed by the Department.

     G. Use a thermoset powder coat system. Ensure paint exceeds 1000-hr. salt-spray test in accordance with ASTM B117.

        Ensure a nominal thickness of 2.5 mil and no pigment loss upon 50 double-rubs using Methyl Ethyl Ketone (MEK)

        solvent in accordance with ASTM D5402, "Standard Practice for Assessing the Solvent Resistance of Organic

        Coatings Using Solvent Rubs."

     H. Fabricate brackets, nuts, bolts, washers, ballast tray, and parts from stainless-steel, or aluminum

        of adequate thickness as approved by the Department except that:

        2. Glass lens retainer spring clips may be fabricated from galvanized steel in accordance with ASTM A153.

        1. The 4 bolts/studs, 4 flat washers, 4 lock washers, and clamp that attach the luminaire to the arm may be

           when installing. 

        2. Do not paint reflectors, except that, when approved by the Engineer, some surfaces may be painted with 92%

           reflective white paint.

        3. Reflectors may be one piece or segmented as follows.

           a.  One piece reflectors:

               1. Seal photometric compartment by the use of a seamless or vulcanized seam, closed-cell silicone gasket,

                  or other method approved by the Department.

               2. Provide a non-adjustable lamp socket mounting method so the lamp center is consistent with the
                  reflector.
           b.  Segmented reflectors:

               1. Attach segments at both ends (or opposite sides if segments are square) of the segment to a rigid

                  aluminum base plate and side wall support assembly. Seal glass lens to lens frame with a one piece

                  seamless silicone gasket.

        1. Polished aluminum reflectors with Alzak or equal coating.

    I. Provide optical assemblies which meet the following:

     K. Meet the following ballast requirements and pass tests in accordance with Test Method Tex-1130-T, "Ballasts of

        3. Use a copper wound magnetic regulating three isolated coil ballast.

        4. Provide ballast factor between 0.95 and 1.0.

        5. When the circuit voltage indicated on the plans is applied, the ballast input wattage during fluctuations of

           the test voltage of plus 10 percent and minus 10 percent, do not exceed the following:

           a.  220 Watts for 150 watt nominal lamp rating

           b.  440 Watts for 250 watt nominal lamp rating

           c.  552 Watts for 400 watt nominal lamp rating

        6. During fluctuation of the test voltage of plus 10 percent and minus 10 percent, ensure the lamp wattage

           fluctuation does not exceed a total of 20 percent and ballast maintains lamp wattage within the following

           limits.

           a.  110 Watts minimum and 180 Watts maximum for 150 Watt nominal lamp rating

           b.  175 Watts minimum and 370 Watts maximum for 250 Watt nominal lamp rating

           c.  280 Watts minimum and 475 Watts maximum for 400 Watt nominal lamp rating

        7. Ensure the ballast power factor, when tested at circuit voltage indicated on the plans, is not less than

           90%.

        4. Equip the optical assembly with a lamp support in addition to the lamp socket to ensure the outer envelope is

           positioned as intended.

        8. Permanently and clearly mark ballast or fixture to indicate following:

           a.  Lamp type

           b.  Catalog number

           c.  Voltage rating

           d.  Connection diagram

           e.  Manufacturer

           f.  *UL listing

    L. Meet the following electronic starting aid requirements and pass tests in accordance with Test Method Tex-1140-T,

       1. Provide a starting pulse with an amplitude of 2500 volts minimum, 4000 volts maximum.

       2. Ensure the pulse width is a minimum of 0.8 microseconds at 2250 volts.

       3. Ensure the pulse occurs when the open circuit voltage is equal to or greater than 90 percent of peak open

          circuit voltage.

       4. Ensure pulse repetition rate is a minimum of one per cycle.

       5. Provide a pulse current of 0.18 amperes (min.).

       6. Discontinue to pulse when, either,

          a.  the lamp starts, or

          b.  after a minimum of 3 minutes and a maximum of 10 minutes if the lamp fails to start.

        1. Mount electrical components on a removable stainless steel or aluminum tray of adequate thickness.

    M. Do not place fuses inside pole mounted luminaires. For wall mount or underpass mounted luminaires, provide

       internal 10 amp time-delay fuses.

    N. Provide a two position terminal block for connecting supply wires which meet the following requirements:

       1. Insulate using nylon, porcelain, or phenolic material. Ensure phenolic terminal block is of adequate

          construction as approved by the Department.

       2. Fabricate terminals from nickel, tin plated brass, or aluminum.

    O. Equip fixture with MOV surge protection in accordance with IEEE recommendations.

       1. Connect MOV from line to neutral or from line to line.

       2. Install MOV on the terminal block.

       requirements. Use porcelain-insulated lamp sockets with nickel plated copper alloy screw shells. Equip socket

       shell with a spring tensioned contact. Use nickel-plated copper alloy or stainless steel for the spring and contact.

       1. Use pre-qualified high pressure sodium (HPS) lamps from TxDOT's material producers list of the wattages

          shown on the plans. No alternatives allowed.

       2. Average rated lamp life 30,000 hours.

       3. Fully extinguish at end of usable lamp life and remain extinguished without cycling.

       4. Do not provide lamps that burn at reduced output at end of life.

       5. Meet the Federal Toxic Characteristic Leachate Procedure (TCLP) limits.

       sampled fixtures.

    R. Meet the following photometric requirements using published photometric data and photometric data obtained by testing

           Do not exceed 50:1 maximum to minimum horizontal illuminance uniformity ratio within the rectangular area.

           on the properly mounted fixture level bubble 20.0 ft. above the midpoint of either long side of the surface area.

           foot-candle in a rectangular area measuring 110.0 ft. by 30.0 ft., when mounted in a level position as indicated

        1. 150 Watt mast arm (underpass) mounted luminaire. Meet IESNA Cutoff requirements. Provide a minimum intensity of 0.20

       3. Fixture efficiency within 10% of published efficiency.

       2. Maximum candela within 20% of published maximum candela.

       1. Point of maximum candela within 5 degrees horizontally and vertically.

       as follows:

       reports submitted during the prequalification process as the typical photometric output instead of published data)

    S. Ensure photometric data is consistent from fixture to fixture. Match published photometric data (or approved photometric

      equal to the referenced UL standard.

      Comperable standards of Canadian Standard Association, Electrical Testing Laboratories or Factory Mutual can be

    * When reference is made to UL, it can be considered to mean a Nationally Recognized Independent Testing Lab (NRTL).

     J. Provide 5/32 in. thick (min.) clear heat tempered or borosilicate glass.

ROADWAY ILLUMINATION LIGHT FIXTURES

    Q. Supply and secure lamps inside the fixture that meet the following: 

 

 

           illuminance uniformity ratio within the rectangular area.

           intensity of 0.30 foot-candles at any point along the line.Do not exceed 20:1 maximum-to-minimum horizontal

           in any 5.0 ft. interval along the line from 10.0 ft. to 90.0 ft. on both sides of the luminaire and provide a minimum

           parallel to and 20.0 ft. in from the long side of this rectangular area do not decrease by more than 0.50 foot-candles

           level bubble 40.0 ft. above the midpoint either long side of the surface area. Ensure light intensities along a line

           in a rectangular area measuring 190.0 ft. by 45.0 ft., when mounted properly in a level position as indicated on the

        2. 250-watt mast arm mounted luminaire. Meet IESNA Cutoff requirements. Provide a minimum intensity of 0.20 foot-candle

           illuminance uniformity ratio within the rectangular area.

           intensity of 0.30 foot-candle at any point along the line. Do not exceed 20:1 maximum-to-minimum horizontal

           in any 10.0 ft. interval along the line from 10.0 ft. to 90.0 ft. on both sides of the luminaire and provide a minimum

           parallel to and 30.0 ft. in from the long side of this rectangular area do not decrease by more than 0.75 foot-candle

           level bubble 50.0 ft. above the midpoint of either long side of the surface area. Ensure light intensities along a line

           in a rectanglular area measuring 220.0 ft. by 60.0 ft. when mounted properly in a level position as indicated on the

        3. 400-watt mast arm mounted luminaire. Meet IESNA Cutoff requirements. Provide a minimum intensity of 0.20 foot-candle

(RDWY ILLUM LIGHT FIXTURES)

           galvanized in accordance with ASTM A123, A153 or B633. Provide means to ensure clamp is in the open position

RID(LUM1)-07

Sheet 1 of 2

        Lighting Assemblies."

       "Electronic Starting Aids of High Pressure Sodium Vapor Lighting Assembies."

    P. Provide *UL listed mogul base lamp sockets rated for 600 V, 1500 W that can withstand a 5000 V pulse. Meet *UL 496

Fixture Housing:  

Electrical Components:  

Lamp & Socket:  

Performance:  

Texas Department of Transportation
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FOR THREE-WIRE CIRCUIT-CENTER GROUNDED

LUMINAIRES SERVED AT 480V ON 240 480 VOLT

SERVICE OR LUMINAIRES SERVED AT 240V FOR

FOR 120 240 VOLT SERVICE.

NOTES:

G

1

FOUR-WIRE CIRCUIT-CENTER GROUNDED

Ground Rod

2

G

2
2 23 31

Ground Rod

5

N
G

N

LUMINAIRES SERVED AT 240V

(240/480 VOLT SERVICE)

/

/

4

                1. Standard averaged format for asymmetric fixtures.

                   are assigned to,

                2. a unique fixture test number per fixture,

                3. date of manufacture, and

    W. Conduct electrical testing required in the Ballast section. Provide photometric testing of fixtures. Test fixtures

        at the following rates.

                   the Department.

                1. TxDOT's Control-Section-Job number, maintenance contract number, or purchase order number the fixtures

            a. Submit a sample of each type of luminaire and all pertinent data, including published photometric data and

                     118 East Riverside Dr.

    T. Use only pre-qualified fixtures. No alternates will be considered.

           producers list of approved producer product codes or designations. Use the following website to view this list:

        d. Prequalification samples, if approved, will not be returned to the manufacturer but will be retained by the 

           the Department for comparison testing. Once a fixture has been approved, do not change any material or 

           b. Demonstrate a commitment to quality.

        3. To have a fixture listed as pre-qualified:

           Use of prequalified material does not relieve the contractor of the responsibility to provide materials that

           inspected and tested at any time and may be rejected if not in compliance with the specifications.

           meet the specifications. All materials, including those shown on the prequalified material list, may be

           supplied on each project.

        2. Notify the Department in writing as to which fixture from the prequalified list of approved fixtures will be

           of the fixture.

           manufacturing method without prior approval of the Department. Unapproved changes will result in rejection

        e. In addition, luminaires will be tested for compliance with this specification. Luminaires that inconsistently

           pre-qualified list at the discretion of the Department.

           pass testing or that are inconsistent with published photometric information will be removed from the 

                test lab retains the results for 5 years. Provide the Department access to documentation.

                   recently tested photometric data (IES format, both "averaged" and both sides of "un-averaged" data) to:

           a. Provide IES photometric report in two formats:

           c. Provide the following information on test reports:

           d. Write the unique lab report number on the top of the fixture housing with permanent marker. Ensure the

           e. Retain records of manufacturing lots, test reports, lot quantities, and other pertinent details. Submit

        2. Departmental Test Reporting. Departmental test reports will be issued in accordance with Tex 1110-T.

                and records of fixture testing and tracking.

                of fixtures for use on Department projects, inventories of fixtures produced to Department specifications,

           f. Submit to TRF-TE a daily shipment report for shipments to each job.

           g. Make available to TxDOT inspectors upon request, all manufacturing facilities involved in the production

                2. Un-averaged format showing both sides. Un-averaged data may be supplied in two files or as approved by

          From each lot or manufacturing run, select one completed fixture of each 25, with a minimum of 2 and a maximum

        1. Manufactuer Testing. Before fixtures are shipped from the manufacturer, test fixtures as follows. 

           b. Provide electrical and photometric test data directly to TRF-TE electronically for evaluation prior to

                shipping fixtures to the project. Do not ship fixtures until test data for each lot is approved by TRF-TE.

ROADWAY

ILLUMINATION

DETAILS

(RDWY ILLUM LIGHT FIXTURES)

    Split Bolt or other connector.

    installations.

    Use pre-qualified Breakaway Connectors for both T-Base and Shoe-Base

    (i.e. concrete, direct burial...)

4

1

2 3

4

5

    U. Sample in accordance with Test Method Tex-1110-T, "Sampling Lighting Assemblies."

        1. Only materials with approved product codes or designations from prequalified producers are accepted on bids. 

list.htm http://www.dot.state.tx.us/business/producer

       of their respective manufacturers.

       with a fixture that passes all testing, delivered to the project location. Lamps and photocells are subject to the warranties

    V. Replace failed fixtures, when non-operable due to defects in materials or workmanship within five years of installation

    Use Ground Rod Clamp listed for its intended purpose

    bonding connector, sized appropriately for conductors. 

    Use 1/2 in.-13 UNC threaded, copper or tin-plated copper, pole

 
           of 5. Test photometrics at an independent test lab inspected and approved by TxDOT. Electrical testing may be

           performed at manufacturer's facility.

Sheet 2 of 2

           c. Submit the following documentation:

                1. QA/QC program documentation with the following minimum requirements;

                   a. Written statement of the companies QA/QC policy.

                   b. QA/QC person employed that has special QA/QC training and has QA/QC as their primary job responsibility.

                   c. A written procedure specifically for handling orders for fixtures built to TxDOT specifications.

                   d. A written procedure for keeping track of fixtures built, certified, and tested for TxDOT orders.

                   e. A check list of features for TxDOT fixtures with QA/QC person signature.

                10. Lamp data

                9. Photometric data

                8. Ballast electrical data

                7. Stainless steel and aluminum bracket data

                6. Socket, MOV, and shutoff ignitor data

                5. Aluminum casting and paint analysis

                4. 3G certification

                3. IP 65 certification

                2. Fixture UL certification

           The Construction Division (CST) of the Texas Department of Transportation (TxDOT) maintains the material 

                     TXDOT- TRF                      Austin, TX 78704

                4. quantities supplied and lot number per fixture type.

                records to the Department upon request.

Prequalification:  

Sampling:  

Manufacturer Warranty:  

Testing:                

RID(LUM2)-07

Texas Department of Transportation
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CONDUIT

     

 A. MATERIALS

 

B. CONSTRUCTION METHODS

CONDUITS & NOTES

ELECTRICAL DETAILS

                      

GENERAL NOTES FOR ALL ELECTRICAL WORK

AWG

16" x 16" x 4"

12" x 12" x 4"

10" x 10" x 4"

10" x 10" x 4"

#1

#2

#4

#6

#8

3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS

 4" x 12" x12"

 4" x 8" x 8"  4" x 10" x10"

 4" x 8" x8"  4" x 10" x10"

 4" x 8" x8"    4" x 8" x8"

 4" x 8" x8"  4" x 8" x8"  4" x 8" x8"

10" x 10" x 4"

   No substitutions will be allowed for materials on this list.

   listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies." 

   Material Producers List (MPL) intended for use on each project. Prequalified materials are 

6. When required by the Engineer, notify the Department in writing of materials from the 

   connectors, and bonding jumpers are subsidiary to the various bid items.

   conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 

   conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding 

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic 

   request. Operate test equipment during inspection as requested by the Engineer.

   calibrated within the last year. Provide calibration certification to the Engineer upon 

   tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly 

   the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance 

4. Provide the following test equipment as required by the Engineer to confirm compliance with 

   steel when plans specify galvanized, provided the bolt size is • in. or less in diameter. 

3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, may be stainless 

   additional cost to the Department.

   is justification for rejection. Replace or reinstall rejected material or equipment at no 

   listing. Faulty fabrication or poor workmanship in any material, equipment, or installation 

   acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA and IEC 

   International Electrotechnical Commission (IEC) listed devices will not be considered an

   LLC can be considered equivalent to UL. Where reference is made to NEMA listed devices, 

   as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals 

   Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such 

   specifications, National Electrical Manufacturers Association (NEMA), and are listed by 

   the applicable articles of the National Electrical Code (NEC), TxDOT standards and 

2. Provide new and unused materials. Ensure that all materials and installations comply with

   diagrammatic and may be shifted to accommodate field conditions.

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 

October 2014

   not applicable to the table, size junction boxes in accordance with NEC.

   sizes is present, count the conductors as if all are of the larger size. For situations 

   through one conduit with no more than four conduits per box. When a mixture of conductor 

   the following table, which applies to the greatest number of conductors entering the box 

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in 

   Properly bond all metal conduits.

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans.

   called for on polyvinyl chloride (PVC) systems.

   systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is 

   (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) 

   substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 

   Provide conduit types according to the descriptive code or as shown on the plans. Do not 

   conduits listed under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies." 

   For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 

   Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications 

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material 

 

 

   otherwise noted on the plans.

7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless 

   the same requirements for junction boxes used with RMC systems.

   in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet 

   use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 

   junction boxes made from galvanized steel sheeting, listed and approved for outdoor

   unless specifically required by the plan sheets. When EMT is called for, provide 

6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) 

   aluminum boxes. Size outlet boxes according to the NEC.

   junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast 

5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for 

   an internal volume greater than 100 cu. inches.

   conduit entries are on the same side. Mechanically secure all junction boxes with 

   conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all 

   purpose and supported by connection of two or more rigid metal conduits. Secure 

   entering raceways must have threaded entries or hubs identified for the intended 

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by 

 

  

 

    paint as an alternative for materials required to be galvanized.

    as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich 

    more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material 

    cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or 

14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field

    conduit sealant.

    tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a 

    the Engineer. Seal conduit immediately after completion of conductor installation and pull 

13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by 

    from the bottom of the box. See the ground box detail on sheet ED(4).

12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in. 

11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor.

    required, if the duct extends the full length through the casing. 

    grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not 

    or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment 

10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug, 

    install a grounding type bushing on all metal conduit terminations.

 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and 

    tight sealing hubs are not required. 

    cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water

    hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter 

 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing 

    conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

    durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the 

    after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of 

 7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately 

 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

    Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring." 

    Items 110 "Excavation", 400 "Excavation and Backfill for Structures", 401 "Flowable 

    new roadways, backfill all trenches with cement-stabilized base as per requirements of 

    material unless otherwise noted on the plans. When placing conduit in the sub-base of 

 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated 

    or Box" prior to installing conduit or duct cable to prevent bending of the connections.

    compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe 

    driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and 

 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways, 

    specifically in the plans or as approved by the Engineer.

 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown 

    on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.

    attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"

 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when 

 

    for the required expansion conduit fittings.

    amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute 

    movement at no additional cost to the Department. Provide the method of determining the 

    joint conduit fittings. Repair or replace expansion joint fittings that do not allow for 

    requested by the project Engineer, supply manufacturer's specification sheet for expansion 

    externally exposed on structures such as bridges at maximum intervals of 150 ft. When 

    and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit 

    the structure's expansion joints to allow for movement of the conduit. In addition, provide 

 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at 

 

    the service riser conduit. 

    properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on 

10. Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles, 

    foundations. 

    foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and  

    and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or 

    the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size

    except that the conduit is supplied without factory-installed conductors. Make the transition of 

    size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622, 

    conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same 

    the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC 

    conductors according to Item 622 "Duct Cable." At the Contractor's request and with approval by 

 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal

    PVC elbows are subsidiary to various bid items.

    concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or 

    metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of 

    elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid 

    the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC 

    the PVC conduit system. When galvanized steel RMC elbows are specifically called for in 

    a flat, high tensile strength polyester fiber pull tape for pulling conductors through 

 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only 
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ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

CONDUIT MOUNTING OPTIONS

71B

ED(2)-14
ed2-14.dgn

CONDUIT SUPPORTS

ELECTRICAL DETAILS

 

 

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

 

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

See ED(1)B.2

Attachment to concrete surfaces

h  

h  

   introduced after conduit installation. 

   at the required minimum embedment depth ( ef). No lateral loads shall be 

   breakout, and concrete pullout strengths as determined by ACI 318 Appendix D) 

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete 

   thread length for proper torqueing and tightening of anchors. 

   embedment depth, ( ef), as shown. Increase ( ef)as needed to ensure sufficient 

   deck strands or reinforcement. Install anchors to ensure a minimum effective 

5. Prior to hole drilling, use rebar locator to ensure clearing of existing 

   the structure. 

   be witnessed and approved by the Engineer prior to furnishing anchors on 

   demonstration test to evaluate the procedures and tools. The test shall 

   manufacturer's published installation instructions. Arrange a field 

4. Install anchors as shown on the plans and in accordance with the anchor 

   wedge shall be stainless steel. 

   application in marine environment, both the anchor body and expansion 

   bodies can be either zinc-plated carbon steel or stainless steel. For 

   manufactured with carbon steel expansion wedges are not allowed. Anchor 

3. Use anchors manufactured with stainless steel expansion wedges. Anchors 

   uncracked concrete.  

   list; and do not use expansion anchors that are only approved for use in 

   do not use expansion anchors that are not included in the ICC-ES approval

2. Unless otherwise approved by the Engineer: do not use adhesive anchors; 

   Anchors. 

   maintained on the ICC-ES website under Division 031600 for Concrete 

   ICC-ES Evaluation Report number, and its approval status shall be 

   Service (ICC-ES). The chosen anchor product shall have a designated 

   use in cracked concrete by the International Code Council, Evaluation 

1. Use torque controlled mechanical expansion anchors that are approved for 

h  

HANGER ASSEMBLY DETAIL

1"

ƒ"

Bridge Deck

Hex Nut

Hex Nut

efh  

Threaded Coupler Nut

Washer & Flat Washer

Hex Nut, Split Lock 

Washer & Flat Washer

Hex Nut, Split Lock 

Oversized Cut Washer

Washer & Square or 

Hex Nut, Split Lock 

Channel

Mounting

Conduit 

Min.

=2 •"

Anchor 

Expansion 

…" Dia. 

Rod

Threaded 

…" Dia. 

"SPAN"

less than 2'

2'-0" to 2'-6"

>2'-6" to 3'-0"

1 †" x 1 …"

"H"

"W"

12 Ga.

1 †" x 1 †"

1 †" x 2 ‹"

12 Ga.

12 Ga.

"W" x "H"

CONDUIT MOUNTING CHANNEL

"T"

"T"

capacity is not reduced by more than 15%.

patterns are allowed, if the load carrying 

Channels with round or short slotted hole 

Conduit (RMC)

Rigid Metal

Channel

Mounting

Conduit 

CONDUIT HANGING DETAIL

1
'-

3
"

6" 

[ Girder [ Girder
Deck

Bridge

Min

1" 

Min

ASSEMBLY DETAIL"

See "HANGER M
a
x

Varies

Channel

Conduit Mounting

"SPAN"

Clamp

Conduit

Conduit (RMC)

Rigid Metal

[ …" Diameter

& Threaded Rods

Expansion Anchors

PVC

Conduit

Wing Wall

3' max.

RMC

Fitting

Expansion

Conduit

galvanized)

or equal) (Hot dip

Kindorf, Unistrut

Channel (B-line,

Conduit Mounting

Structure

Concrete

Conduit Strap

galvanized

or hot dipped

Stainless steel

Strut Type
(mounting shoe)

Conduit Spacer

Structure

Concrete

Conduit

m
i
n
.

1
" 

conduit strap

malleable 

galvanized

Hot-dipped 

1 •" max.

depth 1" min., 

anchor.  Anchor

to 2" use …" dia. 

For conduits 1 •" 

‚" dia. anchor. 

up to 1 ‚" use 

for conduit •" 

expansion anchor:

Stainless steel 

M
i
n
.

 
•

"

1 •" max.

depth 1" min.,

anchor. Anchor

steel expansion

…" Stainless 

October 2014
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ED(3)-14

71C

ed3-14.dgn

CONDUCTORS

ELECTRICAL DETAILS

tape

adhesive 

Hot melt 

A. MATERIAL INFORMATION

ELECTRICAL CONDUCTORS

B. CONSTRUCTION METHODS

Tube

Shrink

Heat

type connector

"C" clamp

cover

insulating splice 

with gel-filled 

Listed Screw Type 

molded cover

See through molded clamp

Snap-lock, 

SPLICE OPTION 3

overlap

2" Min.

„" to ‚"

of tubing by 

extend past end 

tape. Tape to 

hot melt adhesive

conductors with

Seal between

Compression Type

SPLICE OPTION 1

Split Bolt Type

SPLICE OPTION 2

overlap

2" Min.

tape

adhesive 

Hot melt 

„" to ‚"

of tubing by

extend past end

tape. Tape to 

hot melt adhesive

conductors with

Seal between

sharp edges

heat shrink from 

tape to protect 

hot melt adhesive

connector with 

Wrap split bolt 

Tube

Shrink

Heat

overlap

2" Min.

Split bolt 

overlap

2" Min.

„" to ‚"

tubing by 

past end of

Tape to extend

adhesive tape.

hot melt

diameter with

insulation

Increase 

„" to ‚"

tubing by 

past end of 

Tape to extend

adhesive tape.

hot melt 

diameter with 

insulation

Increase 

connections

for making 

Set Screw/Lug

C. TEMPORARY WIRING

GROUND RODS & GROUNDING ELECTRODES

A. MATERIAL INFORMATION

B. CONSTRUCTION METHODS

    the NEC.  

    during the construction process in a timely manner and in conformance with 

 5. Protect and when necessary repair any existing electrical conduits uncovered 

    conformance with the NEC.

    lowest point. Ground messenger wires that support power conductors in 

    the vertical clearance to ground is at least 18 ft. when measured at the 

    in areas subject to vehicle traffic or mobile construction equipment, ensure 

    horizontally from any metal structure. Where installing temporary conductors 

    the splices are more than 10 ft. above grade vertically and more than 5 ft. 

 4. Enclose conductor splices within a listed enclosure or ground box, or ensure 

 

    where approved. 

 3. Use listed wire nuts with factory applied sealant for temporary wiring 

    following: molded cord and plug set, receptacle, or circuit breaker type.

    and refrigerators located outdoors at grade. GFCI may be any one of the 

    portable electrical equipment, power tools, ice machines, ice storage bins 

 2. Provide a ground fault circuit interrupter (GFCI) for power outlets for 

    the NEC article "Temporary Installations" and Department standard sheets. 

 1. Install temporary conductors and electrical equipment in accordance with 

Listed Screw Type

    horizontal trench for rocky soil or a solid rock bottom.

 7. Written authorization is required before installing a ground rod in a 

    and properly sized bonding jumper on each end of the metal conduit.

    conductors with metal conduit, provide and install a grounding type bushing 

    conductors with non-metallic conduit. When protecting grounding electrode 

 6. Unless otherwise called for in the plans, protect grounding electrode 

    radius bend of four inches for these conductors.

    lightning protection ground rods. When a bend is required, ensure a minimum 

 5. Route all conductors as short and straight as possible for connection to 

    at the clamp location.

 4. Remove all non-conductive coatings such as concrete splatter from the rod 

 

    the rod.

 3. Install ground rods so the imprinted part number is at the upper end of 

 2. Do not place ground rods in the same drilled hole as a timber pole.

    soil, ensure that the upper end is between 2 to  4 in. below finished grade.

    readily accessible for inspection or repairs. For ground rods installed in 

    in concrete, ensure the connection of the conductor to the ground rod is 

    concrete, or both, as called for in the plans. For ground rods installed 

 1. Furnish auxiliary ground rods for lightning protection and install in soil, 

    under Item 620.

    installations, provide a minimum size 8 AWG EGC. The EGC is paid for 

    are bonded together at every accessible location. For traffic signal 

    current carrying conductor contained in the conduit. Ensure all EGCs 

    Unless shown elsewhere, size the EGC to be the same size as the largest 

    (EGC) in all conduits that contain circuit wiring of 50 volts or more. 

12. Provide and install a separate stranded equipment grounding conductor 

October 2014C TxDOT

    subsidiary to various bid items. 

    materials, breakaway disconnects, splice covers, and fuse holders are 

    UL listed gel-filled insulating splice covers. Splicing materials, insulating

    adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 

    split bolt connectors for splicing as specified in DMS 11040. Use hot melt 

 4. Use listed compression or screw type pressure connectors, terminal blocks, or 

    with a permanent marker.

    identification as shown in the plans. Print circuit identification on the tag 

    two straps, large enough to indicate circuit number, letter, or other 

    around both circuit conductors at each accessible location. Provide tags with 

    identify the conductors of each branch circuit by attaching a non-metallic tag 

 3. Where two or more circuits are present in one conduit or enclosure, permanently 

    plans.

    electrode conductor to the concrete encased grounding electrode as shown in the

    with a UL listed connector in accordance with DMS 11040. Connect the grounding 

    the service location. Connect the grounding electrode conductor to the ground rod 

    service equipment to the concrete encased grounding electrode or the ground rod at 

 2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 

    least 6 in. of the conductor's insulation with half laps of tape.  

    jacket or by colored tape. When identifying conductors with colored tape, mark at 

    color jacket. Identify electrical conductors 4 AWG and larger by continuous color 

    system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous 

    except green, white, or gray. Keep color scheme consistent throughout the wiring 

    or bare conductors. Identify ungrounded (hot) conductors with any color insulation 

    white insulation. Identify grounding conductors (ground wires) with green insulation 

    conductors in conformance with the NEC. Identify grounded (neutral) conductors with 

    under "Roadway Illumination and Electrical Supplies" Item 620. Color code insulated 

    conductors as listed on the Material Producers List (MPL) on the Department web site 

    Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide 

 1. Provide Type XHHW insulated conductors in accordance with Departmental Material 

    as shown on the MPL.  

    openings. Leave unused openings factory sealed. Use prequalified breakaway connectors

    a single opening in a boot. Provide waterproof boots with the correct number of 

    around the conductor to ensure waterproof connection. Only one conductor may enter 

    breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly 

    threaded connections. Proper terminations are critical to the safe operation of 

    instructions when terminating conductors to breakaway connectors. Properly torque 

    conductors pass through a breakaway support device. Follow manufacturer's 

11. Install breakaway connectors on conductors bid under Item 620 whenever those 

    listing for maximum number and size of conductors allowed.

    connector is rated for multiple conductors. Do not exceed the pressure connector's 

10. Do not terminate more than one conductor under a single connector, unless the 

    Use only approved splicing methods.

 9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts. 

    insulation resistance test at no additional cost to the department.

 8. Replace conductors and cables that are damaged beyond repair or that fail an 

    conductor strands or removed strands will be considered damaged.

    nicking the individual strands of the conductor. Conductors with nicked individual

 7. When terminating conductors, remove the insulation and jacketing material without

 6. Support conductors in illumination poles with a J-hook at the top of the pole.

    accumulation of water. 

    ground boxes. Install wire nuts in an upright position to prevent the 

    smaller conductors in above ground junction boxes, but not in pole bases or 

 5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 

    manufacturer's specifications when used in place of heat shrink tubing.

 4. Size and install gel-filled insulating splice covers according to 

    been burned, or overheated, is considered defective and must be replaced.

    seal the ends of heat shrink tubing. Heat shrink tubing that appears to have 

    past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 

    the individual conductors and the heat shrink tubing. Ensure the tape extends 

    insulation using hot melt adhesive tape to provide a watertight seal between 

    conductors, prior to heating the tubing, increase the diameter of the conductor 

    may not shrink sufficiently to provide a watertight seal around the individual 

    minimum of 2 in. past both sides of the splice. Where heat shrink tubing 

    watertight splice. Overlap conductor insulation with heat shrink tubing a 

    heat shrink tubing or gel-filled insulating splice covers to provide a 

    terminal blocks, or split bolt connectors. Insulate splices with heavy wall 

    enclosures and use only listed compression or screw type pressure connectors, 

 3. Make splices only in junction boxes, ground boxes, pole bases, or electrical

    length of conductor at enclosures, weatherheads and pole bases.

    boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum 

    ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground 

 2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in 

    Engineer to witness the tests.

    insulation resistance tests in accordance with Item 620. Coordinate with the 

    needed alterations or repairs at no additional cost to the department. Perform 

    perform conductor pull test. If a conductor cannot be freely pulled, make any 

    conductors through the conduit system. After installing conductors in conduit, 

 1. Use only a flat, high tensile strength polyester fiber pull tape for pulling 

    specific locations including electrical service, see individual plan sheets.

    plans sheets. Concrete encased grounding electrodes may be called for in 

    length rods may be called for in some specific locations, see the individual 

    ground rods according to DMS 11040 and the plans. Larger diameter or longer 

 1. Provide and install a grounding electrode at electrical services. Provide
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ED(4)-14

71D

ed4-14.dgn

GROUND BOXES

ELECTRICAL DETAILS

GROUND BOXES

APRON FOR GROUND BOX

PLAN VIEW

AA

(1)

SECTION A - A

3" to 6"

2"
2"

10"(typ)

box 

Ground

steel

Reinforcing

No. 3

duct cable

Conduit or

steel

Reinforcing 

No.3

box 

Ground

(typ)

10" Depth of box

Apron-Full

(typ)

10"

ell

Conduit

(when required)

Concrete Apron 

Class A

PVC (4)

fitting for 

RMC. Bell end

bushing for

Grounding

(2)

fill (3)

9" Aggregate

B. CONSTRUCTION METHODS

4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans. 

3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.

   and Electrical Supplies," Item 624. 

   the Material Producers List (MPL) on the Department web site under "Roadway Illumination 

2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as listed on 

   Item 624 "Ground Boxes." 

   accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and 

1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in 

GROUND BOX COVER

L

J K

H

I

P

PLAN VIEW SIDEEND

M

Nfor head

recess

bolt with 

Hole for •"

See DMS 11070

requirements.

and labeling

For cover logo

    

GROUND BOX DIMENSIONS

TYPE

A

B

C 

D

E

GROUND BOX COVER DIMENSIONS

DIMENSIONS  (INCHES)

H I N PJ K L M

23 13 ƒ 13 •

30 • 30 ‚ 17 • 13 ‚17 ‚

2

2

23 ‚ 9 ‡ 5 „

6 ƒ

1 …

1 …

A, B & E

C & D

TYPE

October 2014

OUTSIDE DIMENSIONS (INCHES) 

12 X 23 X 11

12 X 23 X 22

(Width x Length X Depth) 

16 X 29 X 11

16 X 29 X 22

12 X 23 X 17

    conduits terminating in a ground box.

    the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC

    Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of 

(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 

    interior volume of the box.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the 

(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 

    or bell end fittings.

    that ground box walls do not interfere with the installation of grounding bushings 

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so 

A. MATERIALS

11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.

    identifying the specific boxes in writing. This work will be paid for separately.

    of the contract, the Engineer may direct the Contractor to bond the metal covers, 

10. If other ground boxes with metal covers are within the project limits but are not part 

    fully describing the work required.

    Verify existing ground boxes with metal covers are shown on the plans, with notes 

    as the grounding conductor. The bonding jumper is subsidiary to various bid items. 

    equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size 

 9. If an existing ground box in the contract has a metal cover, bond the cover to the 

    below grade.

    to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches 

 8. When a type B or D ground box is stacked to meet volume requirements, it is allowable 

 

    together and to the ground rod with listed connectors.

 7. When a ground rod is present in a ground box, bond all equipment grounding conductors 

    Do not use silicone caulk as a sealant.

    foam, or other method as approved. Do not use duct tape as a permanent conduit sealant. 

    and pull tests. Permanently seal the ends of all conduits with duct seal, expandable 

 6. Permanently seal conduits immediately after the completion of conductor installation 

 5. Temporarily seal all conduits in the ground box until conductors are installed.

    conduits so grounding bushings and bell end fittings can easily be installed.

 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space 

    boxes. 

 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground 

    subsidiary to ground boxes when called for by descriptive code. 

    under the box. Ground box aprons, including concrete and reinforcing steel, are 

    of concrete for the apron extends from finished grade to the top of the aggregate bed 

 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth 

    aggregate. 

    least 9 inches deep, prior to setting the ground box. Install ground box on top of 

    Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at 

    and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of 

 1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate 
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ELECTRICAL SERVICES NOTES

SERVICE NOTES & DATA

ELECTRICAL DETAILS

TOP MOUNTED PHOTOCELL

or equal)

Kindorf, B-line

channel(Unistrut,

Conduit mounting

6"

and photocell

receptacle

photocell

Standard 3-prong

cell and pole.

between photo-

to 1" clearance

to provide •"

Conduit, bend

•" RM

utility company.

as allowed by

by Engineer, and

or as directed 

finished grade

to 20 feet above 

the pole or 18 

from the top of 

6" to 8" measured 

Mount Photocell 

Support

Service

  of pole photocells as shown on Top Mounted Photocell Detail. 

  operation. Mount photocell facing north when practical. Mount top 

  photocell from stray or ambient night time light to ensure proper 

1.Provide photocell as listed on the MPL. Move, adjust, or shield the

3/#2 2P/100 28.1N/A

ID

Service

Elec.

SB 183

Number

Sheet

Plan

No./Size

Conductors

Service

Amps

Switch

Safety

Pole/Amps

Ckt. Bkr.

Main

Amps

Contractor

Two-Pole

Amp Rating

Loadcenter

Panelbd/

ID

Circuit

Branch

Pole/Amps

Ckt. Bkr.

Branch

Amps

Circuit 

Branch

Load

KVA

262P/40Lighting NB

Lighting SB

Underpass

Sig. Controller

Luminaires

Flashing Beacon 1

Flashing Beacon 2

252P/40

151P/20

231P/30

1P/20

1P/20

100

70

100

N/A

30

2P/60N/A

N/A

3/#6

3/#6

1 ‚"

1 ‚"

289

30

58

NB Access

2nd & Main N/A

ELECTRICAL SERVICE DATA

5.3

ELC SRV TY A 240/480 100(SS)AL(E)SF(U)

ELC SRV TY D 120/240 060(NS)SS(E)TS(O)

ELC SRV TY T 120/240 000(NS)GS(N)SP(O)

* 

* 

Electrical Service Description

  documentation from the electric utility provider to the Engineer. 

  breaker's ampere interrupting capacity (AIC) rating and provide

  verify that the available fault current is less than the circuit 

2.When the utility company provides a transformer larger than 50 KVA, 

  ensure handle is lockable in both the "On" and "Off" positions. 

1.Field drill flange-mounted remote operator handle if needed, to 

* * 

*   Size

Conduit

Service

* 
2" 100

CCTV

2P/20

1P/20

9

3

4

4

October 2014

   with a conduit sealing hub or threaded boss, such as a meter base hub. 

   Grounding bushings are not required when the end of the metal conduit is fitted 

   bushings on all metal conduits, and terminate bonding jumpers to grounding bus. 

   penetrate the equipment mounting panel inside the enclosure. Provide grounding 

15.Do not install conduit in the back wall of a service enclosure where it would 

   enclosure that has no door pocket.

   drawings before completion of the work to the Engineer, instead of placing in 

   11 in. x 17 in. plan sheets to 8 • in. x 11 in before laminating. Deliver these 

   sheets detailing equipment and branch circuits supplied by that service. Reduce 

14.When providing an "Off The Shelf" Type D or Type T service, provide laminated plan 

   sheets, the installing contractor is to redline plan sheets before laminating.

   8 • in. x 11 in. before laminating. If the installation differs from the plan 

   in the service enclosure's document pocket. Reduce 11 in. x 17 in. plan sheets to 

   branch circuits supplied by that service. The laminated plan sheets are to be placed

   will copy and laminate the actual project plan sheets detailing all equipment and 

   used to build the enclosure in the enclosure's data pocket. The installing contractor

   drawings and the laminated plan sheet showing the electrical service data chart 

   service. Before shipment to the job site, place the applicable laminated schematic 

   enclosure manufacturers will prepare and submit a schematic drawing unique to each 

13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 

   company specifications.

12.Ensure all mounting hardware and installation details of services conform to utility 

   movement demonstrated to the satisfaction of the Engineer.

   required on all installed conductors, with at least six inches of free conductor 

   conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is 

   terminated with a grounding fitting. The LFMC must contain a grounded (neutral) 

   need not be strapped. Each end of LFMC must have a grounding bushing or be 

   length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length 

   LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 

   service enclosure when they are mounted 90 to 180 degrees to each other. Size the 

11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and 

   grounding bushing on the RMC where it terminates in the service enclosure.

   the conduit shown on the layout for that particular branch circuit. Install a 

   a minimum of 6 inches underground and then couple to the type and schedule of 

   on the layout sheets for branch circuit conduit. Extend all rigid metal conduits 

   conduit for branch circuit entry to enclosure is the same size as that shown 

   conductor. Size the service entrance conduit as shown in the plans. Ensure 

   • in. PVC conduit containing the electrical service grounding electrode 

10.Provide rigid metal conduit (RMC) for all conduits on service, except for the

   when furnished by the Contractor, will be paid for separately. 

   the elbow, including service conduit and conductors for the utility pole riser 

   service. For an underground utility feed, all service conduit and conductors after

   including the riser or the elbow below ground are subsidiary to the electrical 

 9.All electrical service conduit and conductors attached to the electrical service 

 

   12 inches minimum, 18 inches maximum, or as required by utility.

   weatherhead. The lengths of the conductors outside the weatherhead are to be 

   entrance conductor exits through a separately bushed non-metallic opening in the 

   with half laps of colored tape, when identifying conductors. Ensure each service 

   jacket or by colored tape. Mark at least 6 inches of the conductor's insulation 

   Identify electrical conductors sized 4 AWG and larger by continuous color 

   Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. 

   and white colored XHHW service entrance conductors of minimum size 6 American 

 8.Provide wiring and electrical components rated for 75°C. Provide red, black, 

   stainless steel may be used.

 7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 

   incidental contact as required by the NEC.

   enclosure do not need a dead front trim. Protect incoming line terminations from 

 6.Enclosures with external disconnects that de-energize all equipment inside the 

   locks are installed.

   Unless otherwise approved, do not energize electrical service equipment until 

   enclosures. Master Lock #2195 keys and locks become property of the State. 

   provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" 

   keyed #2195 for all custom electrical enclosures. Installing Contractor is to 

 5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers 

   work as approved. 

   with the utility provider to determine costs and requirements, and coordinate the 

   with these charges prior to engaging the utility company to do the work. Consult 

   are paid for in accordance with Item 628. Get approval for the costs associated 

   charges, and other charges by the utility company to provide power to the location 

   with utility requirements. Primary line extensions, connection charges, meter 

 4.Coordinate with the Engineer and the utility provider for metering and compliance 

   complete electrical service as specified in the plans. 

 3.Provide all work, materials, services, and any incidentals needed to install a 

   detailed on the plans.

   Illumination and Electrical Supplies," Item 628. Provide other service types as 

   on the Material Producers List (MPL) on the Department web site under "Roadway 

   Standard Specifications. Provide electrical service types A, C, and D, as listed 

   "Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the 

   "Electrical Services-Type D,"  DMS 11084 "Electrical Services-Type T," DMS 11085 

   "Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 

   Departmental Material Specification (DMS) 11080 "Electrical Services,"DMS 11081 

 2.Provide electrical services in accordance with Electrical Details standard sheets, 

   and guarantees as a customary trade practice, furnish these to the State.

   or installation is justification for rejection. Where manufacturers provide warranties 

   Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment, 

   circuit breaker panels, and branch circuit breakers as shown on the Electrical Service 

   Provide and install electrical service conduits, conductors, disconnects, contactors, 

   Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) listed. 

   provisions of the National Electrical Code (NEC) and National Electrical Manufacturers 

 1.Provide new materials. Ensure installation and materials comply with the applicable 

  in the PS descriptive code, provide an AL enclosure. 

  DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown 

4.Provide pedestal service (PS) enclosures in accordance with ED(9) and 

  not paint stainless steel.

  and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do 

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C, 

  DMS 11080, 11082, 11083, and 11084.

  photocell or lighting contactor. Provide GS enclosures in accordance with

  and for Type D and T services that do not use an enclosure mounted 

2.Type galvanized steel (GS) enclosures may be used for Type C panelboards 

 

1.Provide threaded hub for all conduit entries into the top of enclosure.

1.0

requirements. Ensure conduit size meets the National ELectrical Code. 

Verify service conduit size with utility. Size may change due to utility meter

electrical service data chart specific to that service as shown in the plans.

Example only, not for construction.  All new electrical services must have 

box with cover.  

aluminum outlet 

or sand cast 

cast iron, 

galvanized, 

Hot dipped 

Schematic Type

Enclosure Type

Photocell Mounting Location

Service Support Type

Service Voltage V / V

ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X)

EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE

Typically Type T

000 indicates main lug only/

Disconnect Amp Rating

      Meter-Check with Utility

(NS)= No safety Switch Ahead of

      Meter-Check with Utility

(SS)= Safety Switch Ahead of 

AL= Aluminum (Custom Enclosure)See MPL

SS= Stainless steel(Custom Enclosure)See MPL

GS= Galvanized steel("off the shelf")

      Lighting Contactor Required

(N)=  None/No Photocell or 

(L)=  Luminaire mounted

(T)=  Top of pole

      Mounted 

(E)=  Inside Service/Enclosure 

    from Utility

U=  Underground Service Feed

    from Utility

O=  Overhead Service Feed 

PS= Pedestal Service 

    signal pole

TS= Service on traffic

EX= Existing pole

    for separately

OT= Pole by others or paid

SF= Steel frame

SP= Steel pole

TP= Timber pole

OC= Other concrete

GC= Granite concrete

between straps supporting conduit.

from box. 5 foot maximum spacing 

Install conduit strap maximum 3 feet 

SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

PHOTOELECTRIC CONTROL

289
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AND NOTES

SERVICE ENCLOSURE

ELECTRICAL DETAILS

ed6-14.dgn            

71F

ED(6)-14

1

Service Assembly Enclosure

2

3

4

5

6

7

8

9

10

11

Control Station ("H-O-A" Switch)

mounted shown)

Photo Electric Control (enclosure-

Lighting Contactor

(See Electrical Service Data)

Branch Circuit Breaker
12

13

14 Load Center

Power Distribution Terminal Blocks

Neutral Bus

SCHEMATIC LEGEND

N

G

              Power Wiring

              Control Wiring

              required

              Equipment grounding conductor-always 

WIRING LEGEND

Safety Switch (when required)

utility provider)

Meter (when required-verify with electric 

Service Data)

Main Disconnect Breaker (See Electrical

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure 

15 Ground Bus

240

2

120

4

jumper

Bonding

3

12

8
7

9

1010

G N

Typical

120 / 240 Volt

Typical

240 Volt

Branch Circuit

Branch Circuit

Luminaire

G

120/240 VOLTS - THREE WIRE

G N

Typical

120 Volt

Branch Circuit

SCHEMATIC TYPE D - CUSTOM

15

weatherhead.

conductor exits the

with red tape where 

conductors' insulation

of Line 1 or Line 2

color code 6" length 

Red insulation or

exits the weatherhead.

tape where conductor

insulation with white 

of neutral conductors'

color code 6" length 

White insulation or

SCHEMATIC TYPE T

Typical

120 Volt

Branch Circuit

120/240 VOLTS - THREE WIRE

no lighting contractor will be installed. 

top of the pole or on luminaire only, 

only. When required install photocell 

Galvanized steel-"Buy Off The Shelf" 

G N G N

2

120

12

240

14

1115

Typical

120 / 240 Volt

Branch Circuit

SCHEMATIC TYPE A

 THREE WIRE

 Typical Branch

Circuits

G G

1

2

8

3

5

4

11 10

12

V V1 2

7

N N

15

Typical Branch

Circuit

13
12

5

9

11

SCHEMATIC TYPE C

 THREE WIRE

V

6

7

G

2

1

4

V1 2

8

N

15

11
15

9

mounted.

is listed as pole top

required when photocell 

mounted. Windows not 

is listed as enclosure

required when photocell 

windows not shown but 

Two Photocell viewing 8

Do not bond

this bus to

the enclosure

exits the weatherhead.

tape where conductor

insulation with white 

of neutral conductors'

color code 6" length 

White insulation or

weatherhead.

conductor exits the

with red tape where 

conductors' insulation

of Line 1 or Line 2

color code 6" length 

Red insulation or

10

Electrode

Grounding

Electrode

Grounding

Electrode

Grounding

Electrode

Grounding

     

           

October 2014

              Neutral Conductor 

Separate Circuit Breaker Panelboard
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PEDESTAL SERVICE TYPE PS

ELECTRICAL SERVICE SUPPORT

ELECTRICAL DETAILS

6" 6"16"

min. min.

LINE

LOAD
1
4
"

6"

min.

6"

min.

Leveling Washers

2
"

LOAD

1

10

7

8

6

9

3

5

4

Studs (as required)

Equipment Mounting

11 12

13

Studs (as required)

Equipment Mounting

1
2
"

Reinforcing Steel

1
7
 
‚

"

2

5

LOAD SIDE CONDUIT

LOAD SIDE CONDUIT

LOAD SIDE CONDUIT

16"

2

SECTION A-A ANCHOR BOLT DETAIL

FRONT VIEW

SIDE VIEW

LINE SIDE CONDUIT

Hex Nut

Lock Washer

Flat Washer

2
0
"

1

2

3

4

5

6

7

8

9

10

11

12

13

LEGEND

Meter Socket, (when required)

Meter Socket Window, (when required)

Equipment Mounting Panel

Photo Electric Control Window, (When required)

Hinged Deadfront Trim

Load Side Conduit Trim

Line Side Conduit Area

Utility Access Door, with handle

Pedestal Door

Hinged Meter Access

Control Station (H-O-A Switch)

Branch Circuit Breakers

Main Disconnect

71J

PEDESTAL SERVICE NOTES

5
"

14

Steel

Reinforcing 

14 Copper Clad Ground Rod - 5/8" X 10'

4
8
"
 

m
in
.

m
a
x
. 

3
"

1
8
"
 

m
in
.

14

14

AA

bolt detial

See anchor 

Bushings

or Grounding 

Bell End Fittings

plan details

determined by 

of conduits 

Size and number 

panel.  CB Handles shall protrude through hinged deadfront trim. 

individual circuit breakers (CB) mounted on an equipment mounting 

TYPE C shown, TYPE A similar except that TYPE A shall have 

            

October 2014

17" min.

   properly terminated.

   extension conduits are metal, grounding bushings must be installed with a bonding jumper 

   rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where 

   for underground conduit and feeders. PVC extensions may be installed provided the ends of the

8. Ensure all elbows in the foundation are sized as per utility provider's conduit requirements

7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.

   rocking or movement of the service enclosure at no additional cost to the department.

   the service enclosure is level front to back and side to side within ‚ in. Repair

   rise in the foundation of „ in. per foot. When properly installed, ensure the top of

   are used, ensure no more than „ in. gap at any corner. Do not exceed a maximum dip or

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers

   bolt, a properly sized locknut and a flat washer. 

   the anchors in the foundation with a • in. galvanized or stainless steel machine thread

   each corner of enclosure. Secure each of the four corners of the pedestal enclosure to

   mounting pedestal enclosure to foundation. Anchor location to match mounting holes in

5. Install • in. X 2 ˆ in. minimum length concrete single expansion type anchors for

  

   for Concrete."

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement

   but is considered subsidiary to Item 628.

   Item 420, "Concrete Substructures," except that concrete will not be paid for directly 

3. Provide Class A or C concrete for pedestal service foundations in accordance with 

   complies with local utility requirements.

2. When a meter socket is required, provide a socket with a minimum 100 amp rating that

   utility company prior to manufacturing the pedestal enclosure.

   installing the electrical pedestal service. Submit any changes required by the 

   Contact the local utility company for approval of pedestal details prior to 

   hardware and installation details of services meet utility company specifications. 

   "Roadway Illumination and Electrical Supplies," Item 628. Ensure all mounting 

   listed on the Material Producers list (MPL) on the Department's web site under 

   (PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as 

   Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal 

1. Manufacture pedestal electrical services in accordance with Departmental Material 

291
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T
W

Z

C
F

B

C
F

B

GROUND ROD

PROVIDE NEW 

PVC TO RGS ADAPTER

1-PHASE, 3-WIRE

DROP 120/240V, 

UTILITY CO SERVICE 
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