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3
"R

6"

NOT TO SCALE

1  3/4 "

3
"R

3
"

4
"

M
IN

ATTACHED CURB

EXIST CONC PVMT

#4 DOWELS @ 24"OC

SAWED JOINT WITH

SILICONE JOINT SEALANT

SEE JOINT DETAIL B

DRILL &

EPOXY GROUT

JOINT DETAIL B

SEAL FOR LONGITUDINAL

AND TRANSVERSE

CONSTRUCTION BUTT JOINT

JOINT DETAIL C

SEAL FOR SAWED

DUMMY JOINT

NO. 4 BARS @ 24" OCEW
NO. 4 BARS @ 24" OCEW

NO. 4 BARS @ 

24" OCEW

NO. 4 BARS 24"

OCEW

NO. 5 X 30"BARS @ 24"OC

#4 BARS @

24" OC

24" NO. 6 SMOOTH BAR @ 12" OC

CL JOINT

1
"
 M

I
N

 "
R

E
S

E
R

V
O

I
R

"

S
A

W
 C

U
T

 1/8 " MIN

NOT TO SCALE

TRANSVERSE EXPANSION JOINT

TRANSVERSE OR LONGITUDINAL

SAWED DUMMY JOINTLONGITUDINAL CONSTRUCTION BUTT JOINTTRANSVERSE CONSTRUCTION BUTT JOINT

FIRST POUR SECOND POUR

15"

NO. 4 BARS @ 24" OCEW

T
/
2

SAWED DUMMY JOINT WITH

SILICONE JOINT SEALANT

SEE JOINT DETAIL C

T
/2

NO. 4 X 36" DOWEL BARS

@ 24" OC

T T
/2

T T
/2

LONGITUDINAL CONSTRUCTION BUTT 

JOINT FORMED GROOVE ROUNDED TO

 1/4 " RADIUS WITH SILICONE JOINT

SEALANT SEE JOINT DETAIL B

TRANSVERSE CONSTRUCTION BUTT

JOINT FORMED GROOVE ROUNDED TO

 1/4 " RADIUS WITH SILICONE JOINT

SEALANT SEE JOINT DETAIL B

NO. 5 X 30" DOWEL BARS

@ 24" OC

T
/2

TRANSVERSE EXPANSION JOINT

FORMED GROOVE ROUNDED TO  1/4 "

RADIUS WITH SILICON JOINT

SEALANT AND REDWOOD EXPANSION

JOINT FILLER

SEE JOINT DETAIL A

TRANSVERSE EXPANSION JT SPACING

 

36’ & 40’

 

   38’

 

   44’

 

   48’

 

   60’

 

   76’

TRANSVERSE 

EXPANSION JOINT

TRANSVERSE

EXPANSION JOINT

SAWED DUMMY JOINTS

1.  ALL BLOCK-OUTS ARE 9" EXCEPT FOR INLETS.

 

2.  END OF EACH BLOCK-OUT TO HAVE TRANSVERSE JOINT.

TRANSVERSE CONSTRUCTION

BUTT JOINT

SAWED DUMMY JOINT 

 1/4 "R TYPICAL
SILICONE JOINT

SEALANT

SILICONE JOINT

SEALANT
 1/4 "R TYPICAL

1
"
 M

I
N

 "
R

E
S

E
R

V
O

I
R

"

FORMED JOINT FACE

LONGITUDINAL

CONSTRUCTION

BUTT JOINT

DRAWING NOTES:

1.  THE REINFORCING STEEL WILL EXTEND

    THROUGH LONGITUDINAL CONSTRUCTION BUTT, 

    SAWED DUMMY, AND TRANSVERSE CONSTRUCTION

    BUTT JOINTS.

2T

VARIES (200’ C-C MAXIMUM)

JOINT DETAIL A
SEAL FOR TRANSVERSE

EXPANSION JOINT

T
/2

6
"

22’ TO 30’

3
"

6
"

6
"

NOT TO SCALE

JOINT DETAIL FOR SIDEWALK 

ADJACENT TO CURBNOT TO SCALE

SIDEWALK CONTROL JOINT

3000 PSI 

REINFORCED CONC. 

WALK WITH NO. 3 

BARS AT 18" OCEW

NOT TO SCALE

SIDEWALK EXPANSION JOINT

1’-0" 1’-0"

%%129"

T = 5"

 

T = 6"

 

T = 7"

 

T = 5"

 

T = 6"

 

T = 7"

 

 

 

 

 

 

 

T = 8" OR 10"

 

 

 

 

 

 

T = 8" OR 10"

3
"

3
"

3" 3"

1
"

#4 BARS @ 24" OC

#4 BARS @ 24"OC

#4 BAR CONTINUOUS

#4 BAR CONTINUOUS

PAVEMENT REINFORCEMENT

PER TYPICAL SECTION

   PAVING DETAILS   
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5’ M
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5’ 

M
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CURB RAMPS AT MEDIAN ISLANDS

TYPE 2

TYPE 3

TYPE 6

TYPE 20

TYPE 1

PERPENDICULAR CURB RAMP

SHEET 1 OF 4

Slope 2%

L
andin

g

4’ 
R

am
p

W
id

th

8.3%

8.3%

Ramp

Ramp

8.3%

8.3%

DIAGONAL COMBINATION CURB RAMP 

2%

5’ M
in

5’ M
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fo
r refu
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e

5’ M
in

PED-05

DIRECTIONAL RAMP WITHIN RADIUS

PEDESTRIAN FACILITIES

ped05.dgn
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Sidewalk

CROSSWALK
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Sidewalk
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8
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V
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Landing

Maneuvering

Space 4’x 4’

TYPE 21

2
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S
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e 

fl
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Planting or other non-

walking surface if dropoff

is not protected

COMBINATION CURB RAMPS

TYPE 5

DIAGONAL CURB RAMP (RETURNED CURB)Perpendicular to the Tangent of the Curb 

Radius and Contained in Crosswalk

m
in5
’

PARALLEL CURB RAMP

Planting or other non-

walking surface if dropoff

is not protected
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non-walking surface 

if dropoff is not 

protected

Align curb parallel
with crosswalk

CURB RAMPS

5
’x

 5
’

S
h
a
re

d

L
a
n
d
in

g

R
am

p
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10’ M
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8.3%

Ramp

TYPE 22
R

am
p

ForLanding

8.3%

Ramp

8.3%

Ramp

Walking

Surface

2’ strip if cut through
is greater than 4’ in length.
Otherwise place detectable
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NOTES:
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on sheet 2 of 4 for
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SHEET 2 OF 4
PED-05

Truncated Dome Pattern Curb Ramp

Min. 4"2" Sand Cushion

Section A-A

 2"

 1/8 "

2 3/8 "

1"

1"

1"

4"  2"
AA

Expansion joint 

as required

1" mortar bed - Shall conform to

                applicable specifications

Control joint permissible

Side flare 

(Typical)

Landing

Side flare 

(Typ)

PEDESTRIAN FACILITIES

ped05.dgn

P
e
d
e
s
t
r
i
a
n

t
r
a
v

e
l
 

d
i
r
e
c
t
i
o

n

8"

Detectable Warning Paver

Detectable warning

paver with truncated

dome surface

Detectable warning paver with 

truncated dome surface

Side flare 

(Typical)

Landing

P
e
d

e
s
t
r
i
a
n

t
r
a
v
e
l
 

d
i
r
e
c
t
i
o
n

DETECTABLE WARNING PAVER (OPTION) 

�PU

GENERAL NOTES

AND

DETECTABLE WARNINGS

Typical placement of detectable

warning surface on sloping ramp run.

P
e
d

e
s
t
r
i
a
n

t
r
a
v
e
l
 

d
i
r
e
c
t
i
o
n

Landing

Detectable

warning surface

Typical placement of detectable warning

surface on landing at street edge.

Face of

curb

Pedestrian Facilities

General Notes

Face of

curb

Face of

curb

General Notes (Pavers)

General Notes for

Detectable Warnings

Detectable warning surface

(Domes to run parallel to 

pedestrian travel)

DETECTABLE WARNINGS

�PU

Class A Concrete - Shall conform to

                   applicable specifications

No. 3 rebar at

18" (max.) on-center

both ways

4" Max

and Usual

2
’
-
0

"

 

m
in

.

 6" min

10" max

2
’
-
0

"

 

m
in

.

4" Max

and Usual

 6" min

10" max

2
’
-
0

"

 

m
in

.

4" Max

and Usual

Furnish detectable warning paver units meeting all

requirements of ASTM C-936, C-33. Lay in a two by two unit

basket weave pattern or as directed.

 

Lay full-size units first followed by closure units consisting

of at least 25 percent of a full unit.  Cut detectable warning

paver units using a power saw.

1. Curb ramps must contain a detectable warning surface that 

   consists of raised truncated domes complying with Section 

   4.29 of the Texas Accessibility Standards (TAS). The 

   surface must contrast visually with adjoining surfaces, 

   including side flares. Furnish dark brown or dark red

   detectable warning surface adjacent to uncolored concrete,

   unless specified elsewhere in the plans.

 

2. Detectable warning surfaces must be slip resistant and 

   not allow water to accumulate.

 

3. Align truncated domes in the direction of pedestrian

   travel when entering the street.

 

4. Shaded areas on Sheet 1 of 4 indicate the approximate

   location for the detectable warning surface for each curb

   ramp type.

 

5. Detectable warning surfaces shall be a minimum of 24" in

   depth in the direction of pedestrian travel, and extend the 

   full width of the curb ramp or landing where the pedestrian 

   access route enters the street.

 

6. Detectable warning surfaces shall be located so that the 

   edge nearest the curb line is a minimum of 6" and a 

   maximum of 10" from the extension of the face of curb.  

   Detectable warning surfaces may be curved along the 

   corner radius.

 

7. TxDOT maintains a list of Qualified Detectable Warning

   Materials. Details are provided herein for the placement

   of landscape pavers. For other materials, refer to the

   manufacturer’s product manual for proper installation.

No. 3 rebar around paver inset

1.  All slopes are maximum allowable. The least possible slope that will

    still drain properly should be used. Adjust curb ramp length or grade

    of approach sidewalks as directed.

 

2.  The minimum sidewalk width is 5’.  Where the sidewalk is adjacent to 

    the back of curb, a 6’ sidewalk width is encouraged. Where a 5’ sidewalk

    can not be provided due to site constraints, a minimum 3’ sidewalk with

    5’x 5’ passing areas at intervals not to exceed 200’ is required.

 

3.  Landings shall be 5’x 5’ minimum with a maximum 2% slope in any direction.

 

4.  Maneuvering space at the bottom of curb ramps shall be a minimum of 4’x 4’

    wholly contained within the crosswalk and wholly outside the parallel

    vehicular travel path.

 

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

 

6.  Curb ramps with returned curbs may be used only where pedestrians would

    not normally walk across the ramp, either because the adjacent surface

    is planting or other non-walking surface or because the side approach is 

    substantially obstructed. Otherwise, provide flared sides.

 

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

    and texture may be found in the current edition of the Texas Accessibility

    Standards (TAS) and 16 TAC  68.102.

 

8.  To serve as a pedestrian refuge area, the median should be a minimum 

    of 5’ wide. Medians should be designed to provide accessible passage

    over or through them.

 

9.  Small channelization islands, which do not provide a minimum 5’x 5’ landing

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

    the street.

 

10. Crosswalk dimensions, crosswalk markings and stop bar locations shall be

    as shown elsewhere in the plans. At intersections where crosswalk markings

    are not required, curb ramps shall be aligned with theoretical crosswalks,

    or as directed by the Engineer.

 

11. Existing features that comply with TAS may remain in place unless otherwise 

    shown on the plans.

 

12. Handrails are not required on curb ramps. Provide curb ramps wherever on

    accessible route crosses (penetrates) a curb.

 

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

    Item 531 "Sidewalks".

 

14. Separate curb ramp and landings from adjacent sidewalk and any other elements

    with premold or board joint of  3/4 " unless otherwise directed by the Engineer.

 

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

 

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

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

    curb and gutter.

 

17. Flare slope shall not exceed 10% measured along curb line.

C TxDOT March 2002
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GENERAL NOTES

1.  ALL CONCRETE DRAINAGE STRUCTURES SHALL HAVE A MINIMUM COMPRESSED
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2.  ALL CRUSHED STONE SHALL BE 3/4", PASSING #4 SIEVE.

3.  ALL FIELD JOINTS WILL BE APPROVED BY THE CITY ENGINEER IF NECESSARY.

5.  ALL STORM SEWER PIPE SHALL BE CAMERA INSPECTED AFTER THE INSTALLATION

4.  RAMNECK COMPOUND OR APPROVED EQUAL SHALL BE USED FOR JOINT SEALS.

OF ALL PAVING, UTILITIES, AND PRIOR TO FINAL ACCEPTANCE OF THE PROJECT.

FIELD JOINTS SHALL BE WIPED ON THE INSIDE AND OUTSIDE TO PROVIDE
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NOTES

1.  THIS PROCEDURE/DETAIL WILL ONLY BE USED WHEN 1 PREFAB
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2.  CONCRETE FOR COLLAR WILL NOT BE PAID FOR DIRECTLY, BUT

     WILL BE CONSIDERED SUBSIDIARY TO THE VARIOUS OTHER BIDS.

3. CONCRETE SHALL BE 5 SACK 3000 PSI.



REINFORCING   STEEL   SCHEDULE
DIMENSIONS  ARE  FOR  MAXIMUM  SIZE  INLETS

INLET
LENGTH

BAR
TYPE

BAR
DIA.
(1/8")

NO.
REQ’D.

BAR DIMENSIONS

A B C CBA

BAR DIMENSIONS

REQ’D.
NO.

(1/8")
DIA.
BAR

TYPE
BAR

LENGTH
INLET

6’

7’

A 3 15 3’-2" 0’-6"
_

B 3 2 11’-6"
_ _

D 4 9 4’-8"
_ _

C 4 16 13’-4" 0’-6"
_

E 5 6 13’-4"
_ _

F 4 5 1’-2"
_ _

G 3 12 2’-0" 1’-3"
_

H 3 26 * * *

I 4 12 4’-8" 3’-2" 3’-2"

J 5 1 * * *

K 5 6 3’-2" 0’-6"
_

L 4 11 3’-2" 0’-6"
_

M 4 2 3’-0"**
_ _

N 4 2 4’-8" 3’-2" 4’-8"

4’-8"3’-2"4’-8"24N

__
3’-0"**24M

_
0’-6"3’-2"114L

_
0’-6"3’-2"65K

***15J

3’-2"3’-2"4’-8"144I

***323H

_
1’-3"2’-0"153G

__
1’-2"54F

__
15’-4"65E

_
0’-6"15’-4"164C

__
4’-8"94D

__
13’-6"23B

_
0’-6"3’-2"173A A 3 23 3’-2" 0’-6"

_

B 3 2 19’-6"
_ _

D 4 9 4’-8"
_ _

C 4 16 21’-4" 0’-6"
_

E 5 6 21’-4"
_ _

F 4 5 1’-2"
_ _

G 3 15 2’-0" 1’-3"
_

H 3 32 * * *

I 4 20 4’-8" 3’-2" 3’-2"

4’-8"3’-2"4’-8"24N

__
3’-0"**24M

_
0’-6"3’-2"114L

_
0’-6"3’-2"65K

***15J

3’-2"3’-2"4’-8"164I

***263H

_
1’-3"2’-0"123G

__
1’-2"54F

__
17’-4"65E

_
0’-6"17’-4"164C

__
4’-8"94D

__
15’-6"23B

_
0’-6"3’-2"193A

10’

8’

J 5 1 * * *

K 5 6 3’-2" 0’-6"
_

L 4 11 3’-2" 0’-6"
_

M 4 2 3’-0"**
_ _

N 4 2 4’-8" 3’-2" 4’-8"

* SEE DIAGRAM FOR DIMENSION
** FIELD CUT AS REQUIRED TO ACCOMMODATE DRAIN PIPE

BAR "A" BAR "E"

BAR "B" BAR "F"

BAR "C & L"

BAR "D"
BAR "J"

BAR "G"

BAR "H"

BAR "J"

BAR "K"

BAR "L"

BAR "M"

BAR "I & N"

BAR "N"

A

B

A

AA

A

A

A

10"

1’-7"1’-7"

BB

B

1’-3 1/4"

6 1/2"

5 1/2"
4"

3"
A

A

A

A

B

B

B

BA

A

C

C

BEND TO ALLOW A 

MINIMUM 1-1/2" 

CLEAR OF DRAIN

PIPE

BAR DIAGRAMS

NOTE :
PIPE MAY BE PLACED IN ANY

WALL, BUT SHALL NOT ENTER

ANY CORNER OR BOTTOM.

 #3 BAR 18" O.C.E.W.

INTO EXISTING CONCRETE.

IN BLOCK OUT DRILLED

5
’ 

M
A

X
.

VARIABLE HEIGHT CURB VARIABLE HEIGHT CURB

5’’

LIMITS OF BLOCKOUT’

4
2

"’

L + 1’’ 5’’5’’

LIMITS OF BLOCKOUT’

6
"’

6"’

6"’ 9"’

L + 1’’ 5’’

6
"’

3
0

"’
6

"’
3

6
"’

L’ 6"’

4
"’

1
0

"’
V

A
R

IE
S

’
6

"’
6

"’

U
S

U
A

L
 4

’-
6
"’

FACE OF CURB

EXPANSION JOINT

INLET FRAME (LOCATION ON 

END OF PIPE)

WARP TO SUIT CONDITIONS

12" MORTAR FINISH, TROWELLED

TO SMOOTH HARD SURFACE.

EXPANSION JOINT

R
E

W
E

S

M
ROTS

N.T.S.

B

A

STANDARD CURB INLET

6, 8 AND 10 FOOT

STORM DRAIN DETAILS &

GENERAL NOTES
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GENERAL NOTES

1.  ALL CONCRETE DRAINAGE STRUCTURES SHALL HAVE A MINIMUM COMPRESSED

   STRENGTH OF 3600 P.S.I.

2.  ALL CRUSHED STONE SHALL BE 3/4", PASSING #4 SIEVE.

3.  ALL FIELD JOINTS WILL BE APPROVED BY THE CITY ENGINEER IF NECESSARY.

5.  ALL STORM SEWER PIPE SHALL BE CAMERA INSPECTED AFTER THE INSTALLATION

4.  RAMNECK COMPOUND OR APPROVED EQUAL SHALL BE USED FOR JOINT SEALS.

OF ALL PAVING, UTILITIES, AND PRIOR TO FINAL ACCEPTANCE OF THE PROJECT.

FIELD JOINTS SHALL BE WIPED ON THE INSIDE AND OUTSIDE TO PROVIDE

FOR SMOOTH FLOW OF WATER.

LIGHT DUTY

INLET COVER

LOAD RATING COATING

DIPPED

MATERIAL SPECIFICATIONESTIMATED WEIGHT

DESIGNATES MACHINE SURFACE

COVER - GRAY IRON

        ASTM A48 CL35B
COVER: 60 LBS

INLET FRAME AND COVER

FRAME - GRAY IRON

        ASTM A48 CL35B

FRAME: 151 LBSNON-TRAFFIC

INLET RING

RING SECTION

M A D E IN U S A

EAST
JORDAN IRON WOKKS

B
H

1
8

4
L

1
0

2
L

351021XX

COVER SECTION

KEYED LOCK AREA

ASTM A48 CL35B

BOTTOM VIEW

MO/DAY/YR  X

102L

B H 1 8 4 L

MADE IN USA

E J IW

F
L

O
W

S
T O C R

E

E
K

D

O
NO T DU

M

P

1" LETTERING

1" LETTERING

20XX

T
H
IS

DRA IN FOR
R

A
IN

1/2" LETTERING

18 7/8"

3/4"

7/8"

3 13/16"

7/8"

18"

18 3/4"

3/8"

16 1/3"

19 1/4"

22"

5/8"

SPECIAL LOGO

1/2" LETTERING

(changed annually)

R
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OHE OHE
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26+00 27+00 28+00 29+00 30+00 31+00 32+00 33+00 34+00
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400 20 60 80
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PAVEMENT MARKING & SIGNAGE NOTES:

TYPE A=ENGINEER GRADE

TYPE B=SUPER ENGINEER GRADE

TYPE C=HIGH INTENSITY PRISMATIC

LENGTHDELTARADIUSNO

          

                                   

                  

                           

                           

                 

  

  

  

  

  

          

                  

                           

                           

  

  

  

  

                 

       CURVE DATA       

         

         

                             

SUMMARY OF SMALL SIGNS (WITHOUT REMOVABLE COPY)

SIGN

NO.

SIGN

TYPE

SIGN

TEXT

SIGN

DIMENSIONS

(INCHES)

REFLECTIVE

SHEETING

PLYWOOD

TYPE A

ALUMINUM

TYPE A

TYPE OF MOUNT QUANTITY

  

  

PAVEMENT MARKING AND SIGNAGE PLAN

MATCHLIN
E STA 26+00

M
A

T
C

H
L

IN
E

 2
6

+
0

0

BELLA LANE

V
IT

R
U

V
IA

N
 W

A
Y

BELLA LANE

VITRUVIAN PARK

E

M
F
A
R

E
R
S
 
B
R

A
N

C
H
 

C
R
E

K

STOP

FUTURE BELLA LANE

1. SIGN LOCATIONS SHOWN ON PLANS ARE DIAGRAMMATIC.  

   SIGNS WILL BE PLACED IN CONFORMANCE WITH THE 

   MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES,

   LATEST ADDITION.

 

2. REFLECTIVE SHEETING WILL BE DESIGNATED AS:

 

 

 

 

3. DO NOT REMOVE EXISTING PAVEMENT MARKINGS OR SIGNAGE PRIOR

   TO NEW ROADWAY OPENING TO TRAFFIC.

 

4. ALL PAVEMENT MARKINGS TO BE ALKYD THERMOPLASTIC WITH

   0.090 INCHES THICKNESS.

 

5. SIGN POSTS AND MOUNTING PER TOWN OF ADDISON AND

   VITRUVIAN DEVELOPMENT REQUIREMENTS.

R1-1

1 R1-1 STOP         30X30  C X A 1
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ALL STOP BARS, CROSSWALKS, & PAVEMENT MESSAGES SHALL MEET

DEVICES PER THE LATEST AMENDMENT.

AND CROSSWALKS WITH LONGITUDINAL LINES.

TWELVE INCH TAPE SHALL BE USED AT CROSSWALKS

WITH PARALLEL  LINES.  NO TAPE COMBINATIONS WILL BE ALLOWED.

FOUR INCH TAPE WILL BE USED FOR LANE LINES, IF APPLICABLE.

TAPE TO BE USED IS 3M STA-MARK, A-420 OR APPROVED EQUAL.

PREFORMED THERMOPLASTIC TAPE MAY BE USED DURING COLD

CONTACT CEMENT E-44 MUST FOLLOW MANUFACTURERS

APPLICATION INSTRUCTIONS.  ALL PAVEMENT MARKINGS SHALL

CONFORM TO THE MANUAL ON UNIFORM TRAFFIC CONTROL

TOWN OF ADDISON SPECIFICATIONS.

BEFORE INSTALLATION, CONTACT TOWN OF ADDISON

FOR SPECIFICATIONS.

WEATHER WITH PRIOR APPROVAL FROM THE TOWN OF ADDISON

NON-REFLECTIVE

LANE MARKERS

0
.6

8
5
"

4
.0

0
"

4.00"

6
5

30

4
.0

0
"

5’-9"

8’

6’ 20’

8’

8’

8’

24"

24"

9’-5"
12’-9"

0

0

TYPICAL PAVEMENT MARKINGS

1
’

1
0

’

STOP BARS, CROSSWALKS,

AND PAVEMENT MESSAGES

TYPE W-4     TYPE II-CR-4

TYPE Y-4     TYPE I-C-4     TYPE II-AA-4

(8) WHITE MARKERS PLACED SIDE BY SIDE TO FORM

    A WIDE LINE SHALL BE ADJACENT TO EACH OTHER

NOTES:

(3) MARKERS SHALL NOT BE PLACED ON SAW JOINTS OF CONCRETE

    PAVEMENTS, BUT SHALL BE TWO (2) INCHES OFF OF THE SAW

    JOINT (AS APPROVED BY SIGNS & MARKINGS DIV.).

    OF MARKERS TO BE PLACED ON PAVEMENT. ALL MARKERS

    SHALL BE IN LINE WITH NO VARIANCES OTHER THAN NECESSARY

    FOR PROPER ALIGNMENT OF TRAVEL LANES.

(4) THE SURFACES ON WHICH MARKINGS ARE TO BE APPLIED

    SHALL BE CLEAN, DRY SURFACES & FREE OF LOOSE

    PARTICLES, DIRT, ACCUMULATIONS OF TAR & GREASE

    OR OTHER DELETERIOUS MATERIALS.

(5) WHEN MARKINGS ARE TO BE PLACED ON PORTLAND CEMENT

    CONCRETE PAVEMENT LESS THAN 1 YEAR OLD, THE

    PAVEMENT SHALL BE CLEANED OF ALL RESIDUE &

    CURING COMPOUNDS PRIOR TO THE PLACEMENT OF

    THE MARKING MATERIAL.

(6) YELLOW MARKERS PLACED SIDE BY SIDE TO FORM A

    DOUBLE LINE SHALL HAVE A 4" SPACE BETWEEN MARKERS

(7) WHITE MARKERS PLACED SIDE BY SIDE TO FORM

    A DOUBLE LINE SHALL HAVE A 4" SPACE BETWEEN MARKERS

(2) A 1/16" CHALK LINE SHALL BE USED TO MARK LOCATION

AMERICAN CLAY CERAMIC OR APPROVED EQUAL

TYPE - 4

0.75" 0.062"

STIMSONITE OR APPROVED EQUAL

REFLECTIVE

TYPE I-4 TYPE II-4

BUTTON DESIGN

(e)  50

(d)  60

TYPE III & III-M

(HAND MIX)   (MACHINE MIX)

(a) 115

(b)  95

(c)  77

(a) 1

(b) 2

(c) 4

(d) 8

(e) -

^PAVEMENT TEMP., F
APPROX. SET TIME (HR)

TYPE III & III-M

C: WHITE BODY-CRYSTAL REFLECTOR

R: RED BODY-RED REFLECTOR

COLOR OF MARKERS:

REFLECTIVE FACES:

I : ONE FACE REFLECTORIZED

II: BOTH FACES REFLECTORIZED

SIZES & KINDS OF MARKERS:

4 : 4" LANE MARKER

EXAMPLES OF ROADWAY MARKERS:

TYPE II-CR-4 : 4" REFLECTORIZED

    LANE MARKER, ONE FACE REFLECTS

    CRYSTAL, ONE FACE REFLECTS RED

    LIGHT.

TYPE Y-4 : 4" NON-REFLECTIVE YELLOW

    LANE MARKER

ROADWAY MARKERS SPECIFICATIONS

ROADWAY MARKERS TO BE USED

LANE MARKERS:

W: WHITE BODY-NON REFLECTIVE

STANDARD CROSSWALKS AND STOP

BARS PAVEMENT MARKINGS

NOTE:

CROSSWALKS WITH LONGITUDINAL 

LINES SHALL BE USED AT 

MID-BLOCK CROSSINGS AND NON 

PROTECTED CROSSINGS.

NOTE:

CROSSWALKS WITH PARALLEL

LINES SHALL BE USED AT

PROTECTED CROSSINGS.

3
’

10’

A: YELLOW BODY-AMBER REFLECTOR Y: YELLOW BODY-NON REFLECTIVE

EPOXY ADHESIVE TO BE USED

    TRAFIC CONTROL DEVICE SPECS & SHALL BE APPROVED

    BY THE TOWN OF ADDISON PRIOR TO INSTALLATION.

(1) ALL ROADWAY MARKERS SHALL MEET CURRENT MANUAL ON UNIFORM

4
.5

’

5’

TWENTYFOUR INCH TAPE SHALL BE USED FOR STOP BARS,

PAVEMENT MARKING & SIGNAGE DETAILS
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DRILLED SHAFT FOUNDATIONANCHOR BOLT DETAIL

ELECTRICAL CONNECTION DETAIL

3

FOR THREE-WIRE CIRCUIT-CENTER GROUNDED

NOTES:

1

G

2

    Split Bolt or other connector.

3

1

2

3

LUMINAIRES SERVED AT 240V FOR 120/240 VOLT SERVICE

SINGLE FIXTURE

Ground Wire

3

FOR THREE-WIRE CIRCUIT-CENTER GROUNDED

G

1 2

G

2

3

LUMINAIRES SERVED AT 240V FOR 120/240 VOLT SERVICE

DOUBLE FIXTURE

Ground Wire

    Use  threaded, copper or tin-plated copper, pole bonding connector, sized 

    appropriately for conductors. 

    Double-Pole Inline fuse and connector, sized appropriately for conductors. Bussmann TRON

    HEY with 2A0660 & 2A0661 Insulating Boots and LIMITRON KTK-R fast acting fuses or equal -

    100W fixture use 1 amp fuses, 400 W fixture use 4 amp fuses.

G N G N

Ground 

10

Rod

Typical

120 Volt

Typical

120 / 240 Volt

  THREE WIRE

240

-

2

120

SCHEMATIC TYPE D

4

120/240 VOLTS

Typical

240 Volt

Branch Circuit Branch Circuit

Branch Circuit

Luminaire

3

9
8

G

15

6

12

Bonding

jumper

Two Photocell

viewing windows

not shown but

required when

photocell is

listed as

enclosure

mounted.

TYPE D SERVICE NOTES

Photocell and lighting contactor shall be located in the same UL type 3R

enclosure with load center.  There shall be a window on each side of

enclosure to allow operation of photocell. Both photocell, contactor and

breaker area shall have dead front trim. Type D load center with lighting controls

shall have power distribution blocks for a minimum of 10, #4 conductors.

5

7

11

13

ELECTRIC SERVICE

PEDESTAL SCHEMATIC

N

G

SCHEMATIC LEGEND

 

 1 - Omit

 2 - Meter

 3 - Service Assembly Enclosure

 4 - Main Disconnect Breaker

 5 - Lightning Arrestor - 

     Delta LA302 or Eq

 6 - Circuit Breakers

 7 - Lighting Contactor Feed - 

 8 - Control Station ("H-O-A" Switch)

 9 - Photo Electric Control

     (enclosure-mounted)

10 - Lighting Contactor - 

11 - Power Distribution Block Feed -

12 - Power Distribution Terminal

     Blocks - SqD LBA or Eq

13 - Neutral/Ground Bus

14 - Omit

15 - Load Center

 

 

             Control Wiring

             Equipment grounding

             conductor always required

             Neutral Conductor

             (for 120 volt loads only)

             Power Wiring

   STREET LIGHT DETAILS   
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Conduit

CONDUIT HANGER DETAIL

(Attachment to concrete surfaces)

Wing Wall

RMC 

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

STANDARD PLANS

TEXAS DEPARTMENT OF TRANSPORTATION

CK:- NEG NO.:DW:- CK:-DN:-

Traffic Operations Division

KB DNJW GC

71A

ELECTRICAL DETAILS-

CONDUIT

Conduit Strap,

malleable,

Hot-dipped galv.

Concrete

Structure

CONDUIT MOUNTING OPTIONS

(See para. II.B.2)

Conduit

Concrete

Structure

 1/2 " PVC
Grade

line

4-98
DISTRICT

STATE

COUNTY HIGHWAY

SHEETREVISIONS

6

CONTROL SECTION JOB

FEDERAL AID PROJECT
FEDERAL

REGION

C TxDOT January 1992

R.M.

Conduit

Threaded

coupling

Lock

nut

2" min.

RMC to PVC

or HDPE coupling

below grade

when PVC or

HDPE is

shown on layout.

Circuit

Conduit

RMC

Ground Rod Clamp

 5/8 " X 8’ Ground Rod

4 to

6"

2 to 4"

3’ max.

Secure at a min. of 2 places (3/8 "

x 1 1/2 " anchors typ.) to structure

or as directed by the Engineer.

Steel expansion

anchor (3/8 in. dia. typ.

1 in. min., 1 1/2 in. max.

depth)

1 in. min.

 1/2 in. min.

ED(1)-03

Steel expansion

anchor (3/8 in.

dia. typ. 1 in.

min., 1 1/2 in.

max. depth)

Conduit Mounting

Channel (B-line,

Kindorf, Unistrut

or equal) (Hot dip

galvanized)

Conduit Spacer

(mounting shoe)

3/8 " Dia. linked

eyerods welded,

Elcen Fig. 690,

Grinnel Fig. 278X,

or equal

Existing

Bridge

Slab

Adjustable

hanger Blow

Knox Fig. 9

Elcen Fig. 13,

or equal

(Attachment to horizontal surfaces)

Hangers need not be UL listed for

electrical use

ie: plumber pipe hangers

are acceptable

12-00

Strut Type

Stainless steel

or hot dipped

galvanized

Conduit Strap

#8 Ground Wire Minimum

3/8 " Dia.

x 3" long

conc. anchor

Kwikbolt,

Parabolt,

or equal.

I.   GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

     The location of all conductors, conduits, junction boxes, ground boxes, and electrical services is diagrammatic only and may be shifted

     by the Engineer to accommodate local conditions.

     Materials shall be new and unused. Materials and installation shall comply with the applicable provisions of the National Electrical Code

     (NEC), National Electrical Manufacturers Association (NEMA) standards, and shall be Underwriters Laboratories (UL) Listed unless other-

     wise shown on the plans or specifications or approved by the Engineer in writing. Faulty fabrication or poor workmanship in any material,

     equipment, or installation shall be justification for rejection. When reference is made to UL, it can be considered to mean a Nationally

     Recognized Independent Testing Lab (NRTL). Comparable standards of Canadian Standard Association, Electrical Testing Laboratories or

     Factory Mutual can be equal to the referenced UL standard. Where reference is made to NEMA listed devices, IEC listed devices shall not

     be considered to be an acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA and IEC listing.

     With the exception of high strength bolts, miscellaneous nuts, bolts and hardware may be stainless steel when plans specify galvanized,

     provided that bolts are 1/2 inch or less in diameter. The Contractor shall provide the following electrical test instruments as required

     by the Engineer to confirm compliance with the contract and the NEC. Those test instruments are voltmeter, amp probe,  megger (1000 volt

     DC) and torque wrenches. All meters shall have been properly calibrated within one year. Calibration certification shall be provided to

     the Engineer upon request. Calibration certification tag shall also be applied to the meter.  The Contractor shall operate meters during

     inspection as requested by the Engineer. Grounding shall be as shown on the plans and in accordance with the NEC. Metallic conduit,

     light poles, luminaires on bridge structures, and all metal enclosures shall be bonded to the system-grounding conductor. The ground rod

     in each ground box or junction box at the bridge ends, and in each ground box installed for underpass lighting will also be bonded to the

     system grounding conductor. The grounding conductor shall be bare or, if insulated, shall be green. Ground rods, connectors, and bonding

     jumpers will not be paid for separately, but will be subsidiary to the various bid items.

     SUBMITTALS:

     The contractor shall submit for approval six (6) copies of catalog cut sheets for each of the following three (3) categories.

     Category 1. Electrical services including photocell.

     Catagory 2. Breakaway disconnects, heat shrink tubing, heat shrink filler tape, GelCaps and ground boxes which will include

     loading capacity certification.

     Category 3. Highmast assembly kits, when applicable. See Item 614 "Highmast Illumination Assemblies". Submittals shall be legible and

     shall be marked to indicate which product on a cut sheet is to be supplied. Where manufacturers provide warranties and guarantees as a

     customary trade practice, the Contractor shall furnish to the State such warranties and guarantees.

     Any deviation from plans or specifications, including deviations due to plan error shauld be prominently displayed on the submittal.

     Any changes not prominently noted in submittal and incorporated into the work without proper authorization will constitute grounds for

     rejection of that portion of the work.

II.  CONDUIT

     A. MATERIALS

        1. Conduit and fittings shall be UL Listed for the intended use shown on plan sheets.

        2. Conduit shall be the type shown by descriptive code or shown elsewhere on the plans. Substitution of the various types of conduits

           will not be permitted. All flexible conduit in rigid metallic conduit (RMC) systems shall be Liquidtight Flexible Metal (LFMC)

           conduit. All flexible conduit in PVC systems shall be Liquidtight Flexible Non-metallic conduit (LFNC). 

        3. All exposed conduits shall be RMC, unless otherwise specifically shown on the plans. All metal conduit shall be properly grounded.

        4. Couplings, connectors, conduit bodies, grounding bushings, and offset nipples for RMC shall be electro-zinc plated steel or hot

           dipped galvanized malleable iron, threaded or threadless compression type, rain-tight and shall be UL listed for the intended use.

        5. Expansion joints for metal conduit shall be provided with an internal or external bonding jumper and shall be UL listed.

        6. Unless otherwise shown on the plans, junction box minimum sizes shall be in accordance with the following table which applies to

           the greatest number of conductors entering the box through one conduit with no more than four conduits per box. When a mixture of

           conductor sizes are present, the conductors shall be counted as if all are of the larger size. Situations not applicable to the

           table shall be sized in accordance with NEC 370-28.

             AWG        3 CONDUCTORS    5 CONDUCTORS    7 CONDUCTORS

              #1        10" x 10" x 4"  12" x 12" x 4"  16" x 16" x 4"

              #2        8" x 8" x 4"    10" x 10" x 4"  12" x 12" x 4"

              #4        8" x 8" x 4"    10" x 10" x 4"  10" x 10" x 4"

              #6        8" x 8" x 4"    8" x 8" x 4"    10" x 10" x 4"

              #8        8" x 8" x 4"    8" x 8" x 4"    8" x 8" x 4"

        7. RMC system junction boxes equal to or smaller, in any dimension, than 12 x 12 x 6 (HxWxD), surface mounted and containing

           conductors #8 or larger, shall be hot dipped galvanized cast iron with minimum wall thickness of 3/16 inch, shall have external

           mounting lugs, and shall be UL listed Crouse-Hinds Type WAB, OZ/Gedney Type YS or approved equal. Unless otherwise shown elsewhere

           on the plans, RMC system junction boxes larger than the aforementioned boxes but equal to or smaller, in any dimension, than 18 x

           18 x 6 (HxWxD) shall be 14-ga. stainless steel; RMC system junction boxes larger than 18 x 18 x 6 (HxWxD) shall be 12-ga. stainless

           steel. All metal junction boxes shall be equipped with a threaded hole or lug for grounding. Stainless steel boxes 12 x 12 x 6 and

           larger need not be UL Listed but shall meet the other requirements of the NEC and shall have ribs, stiffeners, or thicker metal and

           shall have external mounting feet. Junction boxes with an internal volume of more than 100 cu. in. may be supported by connection

           of two or more rigid metal conduits, where specifically shown on the plans or where approved by the Engineer.

        8. Junction boxes containing only #10 or #12 AWG conductors shall be Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FD, or

           similar approved cast iron box. Boxes shall be sized according to NEC Table 370-16(a).

        9. IMC and EMT conduit shall not be used unless specifically required by the plan layout sheets. Junction boxes in EMT conduit systems

           shall be made from galvanized sheeting and shall be UL listed and approved for outdoor use, unless otherwise noted on the plans.

           Sheet metal junction boxes shall be sized in accordance with the NEC. Junction boxes for IMC conduit systems shall meet the

           requirements of boxes used with RMC systems.

       10. Junction boxes in PVC conduit systems shall be PVC, intended for outdoor use, unless otherwise noted on the plans.

       11. Elbows in PVC conduit systems one inch and larger shall be rigid metal, with the exception of traffic signal systems which may have

           PVC elbows instead of rigid. If any part of the rigid metal elbow is buried less than 18 inches underground the elbow and rigid

           metal extension shall be grounded. Grounding shall be accomplished by means of a grounding bushing installed on the extension. Un-

           less specifically shown on the plans, rigid metal elbows containing, or entering ground boxes containing only communications con-

           ductors, loop detectors, or other low voltage power limited circuits need not be grounded unless a ground wire is present in the

           conduit or ground box. The rigid metal elbows located in concrete foundations may be extended with PVC conduit and need not be

           grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundation is at least 2 inches below

           the concrete. RMC elbows will not be eliminated. RMC elbows will not be paid for directly, but will be subsidiary to various

           bid items.

       12. High-Density Polyethylene (HDPE) conduit shall meet the requirements of Item 622, Duct Cable, except that the HDPE conduit, when

           bid under Item 618, Conduit, shall not contain factory installed conductors. Fittings for HDPE conduit shall be UL listed as an

           electrical conduit connector or shall be thermally fused using an electrically heated wound wire resistance welding method. HDPE

           conduit may be substituted for bored schedule 40 or schedule 80 PVC conduit. When such substitution is made, bored HDPE shall be

           schedule 40 of the size PVC being replaced. The HDPE conduit shall transition to PVC (or RMC elbow when required) at the bore pit.

           Size and schedule shall be as shown on the plans. Substituted conduit may not be extended to ground boxes or foundations; RMC

           elbows shall be installed at ground boxes and foundations. RMC elbows will not be eliminated.

       13. All conduit support hardware including straps, nuts, bolts, screws, retaining anchors and washers shall be hot dipped galvanized or

           stainless steel. Strut type conduit straps shall be stainless steel or hot dipped galvanized. Strut type straps need not be made of

           malleable type material. Stamped-cadmium plated straps will not be allowed. Straps having only one mounting hole shall not be

           allowed for use on conduits 2 inches and larger with the exception of electrical service poles where stainless steel standoff 

           straps will be allowed. Two piece conduit straps designed to be used with a mounting shoe shall be

           installed only with the correctly sized shoe.

     B. CONSTRUCTION METHODS

        1. Conduit in structures shall have expansion fittings at structure expansion joints. All straight runs of RMC conduit exposed on

           structures such as bridges shall have expansion joints installed at maximum intervals of 150 feet. Expansion joints shall be in-

           stalled so they allow for movement of the conduit. Installation of the joint in such a manner that will not allow for movement

           shall be repaired at no expense to the state. The method of determining the final setting length of the expansion joint shall be

           provided to the Engineer upon request.

        2. Conduit supports shall be spaced at maximum intervals of 5 feet. Conduit spacers shall be used with metal conduit placed on

           surfaces of concrete structures (See conduit mounting options).

        3. Conduit supports shall not be attached directly to prestressed concrete beams except as shown specifically in the plans and

           approved by the Engineer.

        4. Unless otherwise shown on the plans, conduit placed beneath existing roadways, driveways, or sidewalks, or after the base or

           surfacing operation has begun, shall be accomplished by jacking or boring. The Contractor shall back fill and compact the bore

           pits to the bottom of the conduit prior to installing connecting conduit or duct cable to prevent bending of the connection.

        5. Conduit trenched in the subgrade of new roadways shall be backfilled with excavated material, unless otherwise noted on the

           plans. Conduit trenched in the sub-base of new roadways shall be backfilled with cement-stabilized base.

        6. Open ends of all conduit and raceways shall be fitted with temporary caps or plugs to prevent entry of dirt, debris and rodents

           during construction. The temporary cap may be constructed of duct tape, but in all cases shall be tightly fixed to the conduit

           and shall be durable. The contractor shall clean out the conduit and prove it clear in accordance with Standard Specifications

           Item 618.3 prior to installing any conductors.

        7. Conduit entry into the top of enclosures such as safety switches, meter cans, service enclosures, auxiliary enclosures and

           junction boxes shall be made weatherproof using conduit sealing hubs, or threaded bosses.

        8. A bonding jumper shall be installed from each grounding bushing to the nearest grounding rod, grounding lug, and/or equipment

           grounding conductor. All jumpers shall be the same size as equipment grounding conductor. Conduit used as casing under

           roadways for duct cable need not be grounded if duct extends full length through the casing. At electrical services, grounding

           electrode conductor shall be a solid Copper #6 AWG.

        9. Metal junction boxes shall be bonded to the grounding conductor in accordance with the NEC.

       10. Conduits entering ground boxes shall be placed so that the conduit ends shall be not less than 3 inches nor more than 6 inches

           from bottom of box (See ground box detail on sheet ED(3).

       11. Conduit ends shall be sealed with heat shrink boots with waterproof sealant, urethane foam, or by other methods approved by the

           Engineer. Sealing shall be done after completion of any required pull tests. Duct tape shall not be used as a permanent conduit

           sealant. Silicone caulking shall not be used as a sealant.

       12. All strut mounting material and hardware shall be hot-dip galvanized or shall be stainless steel.  The cut ends of strut and

           non-galvanized rigid metal conduit threads shall be coated with a zinc rich paint (90% or more zinc content). Zinc rich paint

           may only be used to touch up galvanized material as allowed under item 445.6 galvanizing. The painting of non-galvanized

           material with a zinc rich paint shall not be considered as an approved alternative for galvanized materials.

       13. All PVC conduit terminations shall be fitted with bushings or bell ends. All metal conduit terminations shall be fitted with a

           grounding type bushing.
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NOTES

 

1.) Ground rod clamp to be UL listed

    for direct burial.

2.) For conduit placed in structure,

    use flush-mounted box.

3.) Bond junction box and metal

    conduits to equipment grounding

    conductor and grounding electrode

    conductor using listed connector.

4.) Seal all conduits entering the

    junction box from underground.

5.) Install bell end or bushing on

    1/2 " PVC conduit both ends.

6.) Ground rod to be driven within

    8 inches of 1/2 inch PVC conduit

    end.

1

5/03 Revision

 

Revised

notes.
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I.   ELECTRICAL CONDUCTORS

     A. MATERIALS

        1. Insulated conductors shall be NEC Type XHHW.  Insulated conductors shall be color coded in accordance with the NEC, articles 200, 250,

           and 310; i.e. Insulation of grounded conductors (neutrals) shall be white. Grounding conductors (ground wires) shall be bare or in-

           sulation shall be green.Insulation of ungrounded conductors (hots) shall be any color except green, white, or gray. Identification

           of conductors #6 American Wire Guage (AWG) and smaller shall be by continuous jacket color. Color coding of electrical conductors #4 AWG

           and larger shall be either by continuous color jacket or by colored tape. Colored tape marker shall consist of a half-lap of tape

           covering a 6-inch length of conductor.

        2. Where two or more circuits are present in one conduit or enclosure, the conductors of each circuit shall be identified by a permanent

           non-metallic tag at each accessible location. The tag shall be fastened to the conductors by two plastic straps. Each tag shall

           indicate circuit number, letter, or other identification shown in the plans. 

        3. Grounding electrode conductor #6 AWG for bonding to ground rod at electrical service, shall be solid. Connection of conductor to

           ground rod shall be made using UL Listed connectors designed for such purposes. 

        4. Heat Shrink Tape filler shall be used to seal the ends of heat shrink tubing around two or more conductors that are insulated

           with heat shrink tubing. Tape material shall have a minimum dielectric strength of 225 volts per mil and shall be cross-linked butyl

           rubber. Tape shall be supplied in rolls and shall have a backing (release paper) to prevent the tape from sticking to itself.

        5. Heat shrink tubing shall be heavy wall, UL listed for 600 volts or greater and shall have factory applied internal sealant.

        6. GelCaps shall be UL listed for 600-volt applications. GelCap shall have see-through elastomer molded cover. Cover shall be filled

           with high dielectric insulating gel silicone sealant to provide waterseal. Cover shall be held in place by snap-lock, molded clamp 

           made of UV stable polypropylene.               

        7. Splicing materials, insulating materials, breakaway disconnects, GelCaps and fuse holders will not be paid for directly but shall be

           subsidiary to various bid items.

     B. CONSTRUCTION METHODS

        1. After conductors have been installed in conduit, a pull test shall be made on conductors. When any length of conductor cannot be

           freely pulled, the Contractor shall make any needed alterations or repairs at no expense to the State.

        2. The Contractor shall perform insulation resistance tests in accordance with Item 620, "Electrical Conductors." The Contractor shall

           coordinate with the Engineer to witness the tests.

        3. A sufficient length of conductor for making up connections shall be left in ground boxes (2 feet minimum, 3 feet maximum, to point of

           splice, 3 feet minimum, 4 feet maximum, when conductor is pulled through with no splice), enclosures, weatherheads and pole bases 

           (1 foot minimum, 1.5 feet maximum).

        4. Splices shall be made only in junction boxes, ground boxes, pole bases, or electrical enclosures and shall be made with listed

           compression or screw type pressure connectors, terminal blocks, bolted lugs, or split bolt connectors. Splices shall be insulated

           with heavy wall heat shrink tubing or GelCaps and shall be made so as to provide a watertight splice. Heat shrink sleeve shall over-

           lap conductor insulation a minimum of 2 inches on both sides of the splice. Where heat shrink tubing may not shrink sufficiently to

           provide a watertight seal around the individual conductors, prior to heating the tubing, the Contractor shall increase the diameter

           of the conductors insulation using heat shrink filler tape to provide a watertight seal between the individual conductors and the

           heat shrink tubing.  Tape shall be visible after completion of all splices. Where filler tape is used but not visible, the Engineer

           shall approve each individual splice by conducting a physical inspection of each splice. When it appears the tubing has been burned, 

           or overheated the tubing shall be considered to be defective and shall be replaced.

        5. GelCaps when used in place of heat shrink method of splicing, shall be sized and installed according to manufacturer’s

           specifications. ( Raychem GelCap and GelCap SL or equal.)

        6. Wire nuts may be used for #8 AWG or smaller conductors in above-ground junction boxes, but not in pole bases or ground boxes.

           Wire nuts shall be positioned upright to prevent the accumulation of water. Wire nuts used at these locations shall have factory

           applied waterproof sealant.

        7. Conductors in illumination poles shall be supported by a J-hook in the top of the pole.

        8. All conductors bid under Item 620 "Electrical Conductors" shall have breakaway electrical disconnects installed anytime conductors 

           pass through a break-away support device.

        9. For terminating the conductors, insulation-jacketing material shall be removed in such a manner as to not nick any of the individual

           strands of the conductor. When individual conductor strands are removed, the conductor shall be considered to be damaged.

       10. When a conductor or cable has been damaged, or fails to pass an insulation resistance test, the conductor shall be replaced.

       11. Duct tape, black electrical tape, or wire nuts shall not be used in the repair of a damaged conductor.

       12. For terminations, no more than one wire may be installed under a single pressure connector, unless the device is listed for more than

           one wire.

       13. Conductors connected to break-away in line fuse holders must be installed in accordance with the specific manufacturer’s installation

           instructions. Where threaded connections are made, they shall be properly torqued. Where crimp type connections are made, crimps

           shall be made using properly sized crimping pliers. Proper conductor terminations are critical to the safe operation of break-away

           devices.

       14. Waterproofing boots shall be properly trimmed to fit snugly around the conductor so as to provide a water proof connection. No more

           than one wire may enter a single opening in any one boot. Water proofing boots must provide the correct number of openings. Where

           only one wire is to be connected to a boot, the boot may not be a two wire type.

       15. All conduits that contain circuit wiring of 50 volts or more shall contain an equipment grounding conductor (EGC). Conduit for traffic

           signals shall have an EGC, with a minimum size of #8 AWG stranded. Unless otherwise shown on the plans, the EGC for all other conduits

           shall be the same AWG size as the largest current carrying conductor contained in that conduit. The EGC shall be paid for item 620-

           Electrical Conductors.

     C. TEMPORARY WIRING

        1. Temporary conductors and electrical equipment to provide power for utilization equipment, shall be installed in accordance with

           the NEC article 305. All temporary wiring materials and methods shall comply with the standard sheets. All power outlets for

           portable electrical equipment, power tools, ice machines, ice storage bins and refrigerators located outdoors at grade, supplied

           from a utility power source, shall be provided with a ground fault circuit interrupter.

        2. Residual current protective devices (GFCI) may be any one of the following: molded cord and plug set, receptacle, or circuit

           breaker type.

        3. Where wire nuts are approved for temporary wiring, they shall be of the self-sealing type.

        4. All conductor splices must be contained within a listed enclosure, ground box or the splices will be more than ten feet above grade

           vertically and more than five feet horizontally from any metal structure. Where temporary conductors are installed in any area that

           is likely to be subjected to vehicle traffic, or mobile construction equipment, the vertical clearance to ground shall be at least 18 feet

           when measured at the lowest point. Where power conductors are to be supported by a span wire, the span wire shall be properly grounded.

        5. Existing conduit containing service conductors uncovered during the construction process shall be repaired in a timely manner in

           accordance with the NEC. Existing non-metallic conduit exposed during construction shall not be left exposed above grade, or with

           less than eighteen inches of cover, without protective methods approved by the Engineer.
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II.  GROUND RODS

     A. MATERIALS

        1. All ground rods installed at electrical services, including supplemental lightning protection ground rods specified by

           the plans in other locations such as pole bases, shall be copper clad and UL listed. Rods shall be a minimum diameter

           of 5/8 inch. The length shall be a minimum of 8 feet. Larger diameter or longer length rods may be called for in some

           specific locations, see the individual plans sheets.

        2. Ground rod clamps shall be listed to be in direct contact with the soil. Where concrete encasement is required, the clamp

           shall be listed for concrete encasement.

     B. CONSTRUCTION METHODS

        1. Ground rods installed in locations such as pole bases, to provide supplemental lightning protection need not be totally

           in contact with the soil. Where called for in the plans, rods may be encased in soil or concrete or any combination of

           soil and concrete. When concrete encased, the connection of the conductor to the rod shall be readily accessible for

           inspection or repairs. When driven into the soil the upper end shall be between 2 to 4 inches below finished grade. Ground

           rods shall not be placed in the same drilled hole as a timber pole.

        2. Ground rods shall be installed such that the end imprinted with the rod’s part number is installed as being the upper end.

        3. Non-conductive coatings such as concrete splatter shall be removed from the rod at the clamp location.

        4. Routing of lightning protection ground rod wires shall be run as short and straight as possible. Where bends are required

           they shall have a minimum radius of four inches.

        5. Unless specifically called for by the plans, conduits used for ground rod wires shall be non-metallic. Where metal conduits

           are specified, a grounding bushing and properly sized bonding jumper shall be provided and properly installed on each end.

        6. Where rocky soil or a solid rock bottom is encountered when driving a ground rod and the horizontal trench placement method

           is the only viable solution, written authorization from the Engineer must be obtained.

III. GROUND BOX

     A. MATERIALS

        1. Ground boxes 16x30x24 inches (WxLxD) or smaller shall be polymer concrete of the type required by the descriptive code

           shown elsewhere. Larger ground boxes shall be as shown elsewhere in the plans.

        2. All ground boxes and covers shall be permanently marked either by impress or by permanent ink, with manufacturer’s model

           number and manufacturer’s name or logo.

        3. Covers shall be bolted down, and bolt holes in the box shall be arranged to drain dirt.

        4. Ground box Types A, B, C, D & E shall meet the following requirements:

           a. Ground boxes and covers be manufactured from polymer concrete reinforced with continuous strands of woven or stitched

              borosilicate fiberglass cloth. The polymer concrete shall be made from catalyzed polyester resin, sand and aggregate,

              and shall have a minimum compressive strength of 11,000 psi. Polymer concrete containing chopped fiberglass or fiber-

              glass reinforced plastic is not acceptable.

           b. Minimum inside dimensions shall be as follows (width x length x depth):

              Type A shall be 11.5 inches x 21 inches x 10 inches, (122311)

              Type B shall be 11.5 inches x 21 inches x 20 inches, (122322)

              Type C shall be 15.25 inches x 28.25 inches x 10 inches, (162911)

              Type D shall be 15.25 inches x 28.25 inches x 20 inches, (162922)

              Type E shall be 11.5 inches x 21 inches x 16 inches, (122317)

           c. Bottom edge of box or extension shall be footed with a minimum 1 1/4 inch flange.

           d. Ground boxes shall withstand 600 lbs. per sq. ft. applied over the entire sidewall with less than 1/4 inch deflection

              per foot length of box. Ground boxes and covers shall withstand a test loading of 20,000 lbs. over a 10 inch by 10 inch

              area centered on the cover with less than 1/2 inch deflection. Ground boxes and covers shall meet Western Underground

              Standards 3.6. Manufacturer shall supply certification by an independent laboratory or sealed by a Texas-Licensed

              Professional Engineer.

           e. Covers shall be 2 inch (nominal) thick polymer concrete. All hardware shall be stainless steel. Cover shall be secured

              with two 1/2 inch stainless steel bolts. Bolts shall be self-retaining and shall withstand a minimum of 70 ft-lbs.

              torque and shall have a minimum 750 lbs. straight pull out strength. Nuts shall be floating and shall provide a minimum

              of 1/2 inch movement from the center of the nut. Covers shall be skid resistant, minimum 0.5 coefficient of friction.

              Covers shall be interchangeable between manufacturers and shall conform to the dimensions shown herein. Unless otherwise

              approved by the Engineer, cover shall be legibly imprinted with the following words in minimum 1 inch letters:

                  Ground Boxes containing wiring for traffic signals shall be labeled, Danger High Voltage Traffic Signal.

                  Ground boxes containing wiring for illumination systems shall be labeled, Danger High Voltage Illumination.

                  Ground boxes containing wiring for traffic management systems shall be labeled, Danger High Voltage Traffic

                  Management.

                  Ground boxes containing wiring for sign illumination systems shall be labeled, Danger High Voltage Sign

                  Illumination.

                  Ground boxes containing wiring for traffic signals that also contain illumination, powered by the signal electrical

                  service, shall be labeled, Danger High Voltage Traffic Signal.

     B. CONSTRUCTION METHODS

           place prior to setting box and conduits shall be capped. Any gravel or dirt in conduit shall be removed.

        2. When required by Item descriptive code, construction of an apron encasing a ground box including concrete and reinforcing

           steel shall not be paid for directly but shall be subsidiary to the ground box. Reinforcing steel may be field bent.

           Concrete for aprons shall be considered miscellaneous concrete for testing purposes. Aprons shall be cast in place.

        3. Conduit holes may be cut in the walls of type B & D boxes at least 18 inches beneath the cover.

        4. If, within the limits of this project, the Contractor must utilize an existing ground box equipped with a metal cover, the

           Contractor shall bond the cover to the grounding conductor with a 3 foot long flexible stranded jumper the same size as the

           grounding conductor. Connection of bonding jumper to metal ground cover shall not be paid for directly but shall be sub-

           sidIary to various bid items. The box(es) must be clearly shown on the plans with plan notes fully describing the work

           required.

        5. If there are other ground boxes with metal Covers within the project limits but not involved in the contract, the Engineer

           may direct the Contractor to ground the covers, designating and identifying the specific boxes in writing. This work will

           be paid for separately.

        6. Termination to metal ground box covers shall be made using a tank ground type lug.

(1) Final position of end of conduit shall not exceed one-half the distance to the side of box opposite the conduit entry.

(2) Place gravel "under" the box. not "in" the box.  Gravel should not encroach on the interior volume of the box.

(3) Install bushing on the upper end of all ells.

(4) Where a ground rod is present in the ground box, connect it to any and all equipment grounding conductors using a listed connector.

(5) Maintain sufficient space between all conduits so as to allow for proper installation of bushings.

(6) All conduits shall be installed in a neat and workmanlike manner.

(7) All conduits installed in the ground box shall be sealed after completion of conductor installation and any required pull tests.

    Silicone shall not be used as sealant.

No.3

Reinforcing steel

5-03

        1. Ground boxes shall be set on a 9 inch (minimum) bed of aggregate from 3/4 " up to 2" in size. Aggregate shall be in

3-031
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2.  METER SOCKET WINDOW, (when required)

3.  EQUIPMENT MOUNTING PANEL

4.  PHOTO ELECTRIC CONTROL WINDOW, (when required)

5.  HINGED DEADFRONT TRIM

6.  LOAD SIDE CONDUIT AREA
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8.  UTILITY ACCESS DOOR, with handle

9.  PEDESTAL DOOR

10. HINGED METER ACCESS

11. CONTROL STATION (H-O-A Switch)

12. MAIN DISCONNECT

13. BRANCH CIRCUIT BREAKERS

ED(8)-03

12-00

Note: Ells in foundation are rigid metal, size called for on the plans.

Extension conduits from these ells may be PVC, provided ends of rigid

metal conduits are more than 2 in. below top of concrete foundation.

Where extension conduits are metal, grounding bushing must be installed

and a bonding jumper properly terminated.

3-03

GENERAL NOTES

1.  The pedestal service shall be UL type 3R, and shall be constructed of a minimum of

    12 guage stainless steel or aluminum as required by descriptive code. Stainless steel

    shall not be painted. For aluminum, the finish shall be an electrostatic applied poly-

    urethane baked on powder, light green in color, or color as shown elsewhere and as

    approved by the Engineer. The front of the interior dead front trim shall be permanently

    labeled, "Danger High Voltage" with OSHA style label. The exterior of the pedestal service

    door shall be permanently labeled with a placard as to its use (i.e. Roadway Lighting,

    Traffic Signals, etc.). Placard shall be neat and professional in appearance. Lettering

    shall be 1" minimum height.

2.  Utility Access Door shall have stainless steel piano hinge and provisions for padlocking.

3.  Pedestal door shall have stainless steel piano hinge and stainless steel latch with

    provisions for padlocking.

4.  Meter Access shall be hinged and capable of padlocking.

5.  All mounting hardware and installation details of services shall be in accordance with

    utility company specifications. The Contractor is responsible for contacting the local

    utility company and obtaining their approval of pedestal details prior to making submittal

    to the Department and prior to constructing the electrical pedestal service. Any changes

    required by the utility company shall be noted on the submittals.

6.  Meter Socket shall be a minimum of 100 amp rating and shall comply with the local utility

    requirements.

7.  Photoelectric Control shall meet the requirements as shown on ED(5). Shield to control

    stray light is allowable.The Contractor shall be responsible for proper operation of the

    photo-electric control. The Contractor shall move and/or adjust or shield the photocell 

    from stray or ambient nighttime light or shall make any other adjustments required for

    proper operation. The photocell shall face North when practicable. Unless otherwise shown

    on the plans, the photocell shall turn on the illumination system at 1.0 +(-) 0.5 foot-

    candle and turn off the illumination system at two footcandles higher than turn on.

8.  The Control Station (H-O-A Switch) shall be as shown on ED(5) except that H-O-A Switch

    operating handle shall protrude through hinged deadfront trim and NEMA 1 enclosure will

    not be required.

9.  Concrete for pedestal service foundation shall be class A or C and shall be in accordance

    with Item 420, "CONCRETE STRUCTURES", except that concrete will not be paid for directly

    but shall be considered subsidiary to Item 628, "ELECTRICAL SERVICES".

10. Reinforcing steel shall be #4 rebar in accordance with Item 440, "REINFORCING STEEL".

11. Anchor bolts shall be A36M55 in accordance with Item 449, "ANCHOR BOLTS". Anchor bolts

    shall be 1/2 inch x 12 inches x 4 inches (dia. x length x hook length).

12. All conduit and conductors attached to the pedestal service and within 12 inches of the

    pedestal service will not be paid for directly, but shall be subsidiary to the pedestal

    service. All service conduit and conductors from the utility company transformer to a

    point 12 inches from the pedestal service shall be paid for separately. Service conduit

    shall be the size and type as shown in the Electrical Service Data.   

13. Dimensions may vary to accomodate required equipment, utility company requirements, or

    manufacturer’s standard equipment dimensions. The Contractor shall submit to the Engineer

    for approval, six (6) copies of brochures and/or drawings of the pedestal service to be

    supplied, including actual dimensions, and a paint color sample.

14. A separate enclosure as shown on ED(4) or ED(5) for photocell shall not be used for

    pedestal services. Photocell shall be installed as shown here.

15. The pedestal door shall have a mechanically attached data pocket on the inside. Pocket

    shall be either metal or thermoplastic and shall measure at least 12 inches by 12 inches.

    The Contractor shall prepare and submit a schematic drawing unique to an individual

    service. The approved drawing shall be laminated and placed in the document pocket of the

    service at the time of shipment to the job site. All applicable wiring diagrams and plan

    sheet layouts for all equipment and branch breaker circuits supplied by that service shall

    also be laminated and placed in the document pocket prior to shipping.

16. Ground rod clamp to be UL listed for direct burial. All non-conductive coating to be

    removed from ground rod at clamp lacation. Ground rod wire to be #6 AWG solid copper.

    Metal conduit ells to have grounding bushing and bonding jumpers correctly installed.

17. All conduits entering enclosures from underground must be sealed. Silicone shall not be

    allowed.

18. All conductors shall be megged and pull tested. Traffic signal cable not to be megged

    after connection, as electronics will be damaged.

19. Top of concrete foundation to be finished in a neat and workman like manner. If leveling

    washers are used, no more than 1/8 in. height shall be used at any one corner. Maximum

    dip or rise in foundation is not to exceed 1/8 in per foot. When properly installed, top

    of service enclosure shall read level front to back and side to side within 1/4 in.

    Rocking or movement of the service enclosure shall be repaired by the contractor at no

    cost to the state.

20. Liquidtight flexible metal conduit shall not be allowed on PS type services.
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2" MAX.

2" MIN.

OVERCUTTING SHALL BE FILLED 

WITH HYDRAULICALLY PLACED 

NON-SHRINK GROUT AS PER 

ASTM C476

CARRIER PIPE BELL 

OUTLINE BEYOND SECTION

ENCASEMENT PIPE: 

(SEE NOTE 1) 

NOTES:

(1)  HIGH DENSITY POLYETHYLENE SPACERS, RACI OR EQUAL, SHALL BE USED.

      WHERE NO CASING PIPE IS REQUIRED OVERCUTTING AROUND UTILITY SHALL

      BE FILLED WITH HYDRAULICALLY PLACED NON-SHRINK GROUT AS PER ASTM 

      C476.

(2)  END GROUTING FOR ALL ENCASEMENTS SHALL BE AS PER ASTM STANDARD

      C476 (1:7 GROUT WITH 5% TO 40% AIR ENTRAINMENT).  GROUT SHALL BE

      PLACED BY HYDRAULIC PUMP FROM THE LOWER END OF THE ENCASEMENT

      PIPE, THEREBY INSURING COMPLETE FILLING OF ENCASEMENT PIPE,

(3)  ENCASEMENT PIPE SHALL BE EITHER DUCTILE IRON PIPE OR HIGH DENSITY 

      STEEL PIPE.  ALL JOINTS TO BE WELDED 100%.

WATER MAIN ENCASEMENT

            

CARRIER PIPE

PRESSURE 

PIPE BLUE IN 

COLOR

SPACERS

(SEE NOTE 1)

SECTION

2’ FROM

BELL END

TWO SPACERS PLACED AT 

EACH END OF CASING 

(TYP)

RUBBER END SEAL WITH 

STAINLESS STEEL BANDS

6’-10’ TYPICAL

BETWEEN SPACERS

CASING PIPE

CARRIER PIPE

INSULATOR SPACING DETAIL

C-900 HIGH 

(MIN SLOPE = 0.20%)
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1. DESIGN, SITE REQUIREMENTS - THE GENERAL

   OPERATION, PAINTING AND DELIVERY OF ALL

   FIRE HYDRANTS SHALL BE IN ACCORDANCE WITH

   THE TOWN OF ADDISON WATER SYSTEM

   REQUIREMENTS.

2. FIRE HYDRANT SHALL BE LOCATED A MINIMUM OF 

   ONE FOOT (1’) OUTSIDE OF THE AREA BETWEEN

   THE P.C.’S OF THE CORNER TURNING RADIES AT

   INTERSECTION AND DRIVEWAY (SEE PLAN VIEW).

MIN. 7 CUBIC FEET OF

WASHED GRAVEL FILL

CLASS "B" CONCRETE

THRUST BLOCK MUST

NOT BLOCK WEEP HOLE.

PRECAST CONCRETE SLAB

NOTE:

ALL ANCHOR FITTINGS TO BE CONCRETE

THRUST BLOCKED.  ALL DUCTILE OR

CAST IRON FITTINGS AND OR PIPE TO

BE POLYWRAPPED (8 MIL.)  FIRE HYDRANT

BASE TO BE WRAPPED IN GEOTEXTILE

MATERIAL.

TYPICAL FIRE HYDRANT INSTALLATION

4 - #3 BARS

5
’ 

M
A

X
.

PLAN VIEW

4
’ 

M
IN

.

1’ MIN.

P.C.

F.H.

MIN. 3.0’ B.C.

MAX . 6.0’ B,C.

1
’-

0
"

4
"
 M

IN
.

2’-0"



          WATER DETAILS         

32

DATENO. REVISION BY

DATEDESIGN DRAWN FILE SHEET

icon
Consulting Engineers, Inc.

Civil Engineers  -  Designers  -  Planners

250 W. Southlake Blvd.,  Suite 117

Southlake, Tx 76092  (817) 552-6210

PROJECT

#PW  2010-08
FEB 01,

2011
ICEICE5029-03

RECORD DRAWINGS 06/13/12

C

1’-0"

A

G

THRUST

PIPE JOINT

T

T

I. D.

O.D.

PIPE JOINT

R = 2.5 D

X X

PLAN

O
.D

.

I.
D

.
T

T

1’-0"

C

B E

TRENCH WIDTH

120%%d

SECTION X-X

 /
2

 /
2

TYPICAL

Bd

4,6,8

10,12

16,18

20

24

30

36

42

48

54

60

66

72

78

84

90

96

0.4

0.5

0.6

0.7

0.9

2.9

4.5

5.0

5.5

6.0

6.5

6.8

7.5

7.5

8.0

8.5

9.0 4.0

3.8

3.5

3.3

3.0

2.8

2.5

2.3

2.0

1.8

1.5

1.5

1.5

1.5

1.5

1.5

1.5

6.0

5.6

5.3

4.9

4.5

4.1

3.8

3.4

3.0

2.6

2.3

1.9

1.5

1.5

1.5

1.5

1.5

8.2

7.7

7.2

6.7

6.3

5.7

5.3

4.8

4.3

3.8

3.3

2.6

2.1

1.8

1.6

1.2

0.9

I.D.

(IN.)

T

(IN.)

11.25%%d

(FT.)

22.50%%d

(FT.)

E

(FT.)

  

(FT.)

B

(FT.)

A

(TONS)

THRUST

(FT.)

G

(IN.)

I.D.

1.5

1.5

2.5

3.5

3.5

3.5

4.5

5.0

6.0

6.0

7.0

8.0

8.0

9.0

10.0

10.0

11.0

1.0

1.5

2.0

2.0

3.0

3.0

3.5

4.5

4.5

6.0

6.0

6.5

7.5

8.0

8.5

9.5

10.0

1.0

2.2

5.0

6.2

8.9

10.4

15.0

20.4

26.6

33.7

41.6

50.3

59.9

70.2

81.5

93.5

106.44.4

4.1

3.8

3.6

3.3

3.0

2.7

2.5

2.2

1.9

1.7

1.4

1.1

0.9

0.8

0.6

0.4

96

90

84

78

72

66

60

54

48

42

36

30

24

20

16,18

10,12

4,6,8 0.1

0.1

0.3

0.4

0.5

0.6

0.9

1.5

2.0

3.0

3.8

5.1

6.3

8.1

10.3

12.2

15.0 5.0

5.0

4.5

4.0

4.0

3.5

3.0

3.0

2.5

2.5

2.0

2.0

1.5

1.5

1.5

1.0

1.0

11.0

10.0

10.0

9.0

8.0

8.0

7.0

6.0

6.0

5.0

4.0

3.5

3.0

3.0

2.0

1.5

1.0

7.4

6.3

5.3

3.9

3.3

2.7

1.8

1.4

1.1

0.8

0.5

0.4

0.3

0.3

0.2

0.1

0.1

VOL.

(C.Y.)

A

(FT.)

B

(FT.)

VOL.

(C.Y.)

  

  

(C.Y.)

VOL.

(FT.)

B

(FT.)

A

(C.Y.)

VOL.

0.1

0.1

0.3

0.4

0.5

0.8

1.3

2.1

2.8

4.1

5.3

7.2

9.1

11.7

14.8

17.7

21.8

1.0

1.5

2.5

3.0

3.5

4.0

4.0

5.0

6.0

6.0

7.0

8.0

8.0

9.0

10.0

10.0

11.0

1.0

1.5

2.0

2.0

3.0

3.0

4.0

4.5

4.5

6.0

6.0

6.5

7.5

8.0

8.5

9.5

10.041.2

33.7

27.2

22.5

17.6

14.1

10.6

8.0

5.7

3.9

2.3

1.5

1.0

0.7

0.6

0.3

0.14,6,8

10,12

16,18

20

24

30

36

42

48

54

60

66

72

78

84

90

96

0.8

1.1

1.6

1.8

2.2

2.7

3.3

3.8

4.4

4.9

5.5

6.0

6.6

7.1

7.6

8.2

8.7 211.7

186.1

162.1

139.8

119.1

100.1

82.7

67.0

52.9

40.5

29.8

20.7

17.7

12.3

9.9

4.4

2.0

15.0

14.0

13.0

12.0

11.0

10.5

9.5

9.0

8.0

7.0

5.5

5.0

4.0

3.5

3.0

2.0

1.5

14.5

13.5

12.5

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.5

4.5

4.5

3.5

3.5

2.5

1.5

I.D.

(IN.)

G

(FT.)

THRUST

(TONS)

A

(FT.)

B

(FT.)

  
EARTH ROCK

  = 11.25%%d  = 22.50%%d

EARTH ROCK

 = 

  

(FT.)

B

(FT.)

A

(TONS)

THRUST

(FT.)

G

(IN.)

I.D.

2.0

2.5

4.0

4.0

4.5

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

3.0

5.5

7.5

9.0

11.5

12.0

14.5

17.0

19.0

21.5

24.0

26.0

28.5

31.0

33.5

35.5

38.0

5.6

12.6

28.3

34.9

50.3

58.9

84.9

115.5

150.9

191.0

235.8

285.3

339.5

398.5

462.1

530.5

603.624.9

23.3

21.8

20.2

18.7

17.1

15.6

14.0

12.5

10.9

9.4

7.8

6.2

5.2

4.7

3.1

2.1

96

90

84

78

72

66

60

54

48

42

36

30

24

20

16,18

10,12

4,6,8 0.3

0.8

1.9

2.3

3.5

4.8

8.2

12.8

18.4

26.0

35.6

46.0

57.8

75.7

94.7

114.4

138.9 25.5

24.5

22.0

21.0

19.0

18.0

16.0

15.0

13.0

11.0

9.5

7.5

6.5

5.5

5.5

3.5

2.0

12.0

11.0

10.5

9.5

9.0

8.0

7.5

6.5

6.0

5.5

4.5

4.0

4.0

3.5

3.0

2.0

1.5

70.0

58.2

46.5

37.4

28.4

23.0

17.6

12.9

9.2

6.3

3.8

2.2

1.6

1.2

0.9

0.4

0.2

VOL.

(C.Y.)

A

(FT.)

B

(FT.)

VOL.

(C.Y.)

  

(C.Y.)

VOL.

(FT.)

B

(FT.)

A

(C.Y.)

VOL.

0.2

0.5

1.0

1.5

2.1

3.3

5.3

8.7

12.4

18.1

24.0

32.5

41.0

53.2

64.8

81.2

95.1

2.0

2.5

4.0

4.0

4.0

4.0

4.5

5.5

6.0

7.0

7.5

8.5

9.0

10.0

10.5

11.5

12.0

2.0

3.5

4.5

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0199.0

164.9

134.4

108.2

85.6

66.2

50.3

36.9

26.2

17.8

11.4

6.7

5.0

3.1

2.4

1.0

0.44,6,8

10,12

16,18

20

24

30

36

42

48

54

60

66

72

78

84

90

96

2.7

4.0

6.0

6.6

7.9

9.9

11.9

13.9

15.9

17.9

19.9

21.8

23.8

25.7

27.7

29.0

31.6 767.5

674.6

587.7

506.7

431.8

362.8

299.8

243.0

192.0

147.0

108.0

75.0

64.0

44.4

36.0

16.0

7.1

48.0

45.0

42.0

39.0

36.0

33.0

30.0

27.0

24.0

21.0

18.0

15.0

14.5

10.0

9.0

6.5

5.0

16.0

15.0

14.0

13.0

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.0

4.5

4.5

4.0

2.5

1.5

I.D.

(IN.)

G

(FT.)

THRUST

(TONS)

A

(FT.)

B

(FT.)

  
EARTH ROCK

  = 67.50%%d   = 90%%d

EARTH ROCK

ROCKEARTH

  = 45%%d  = 30%%d

ROCKEARTH

(FT.)

B

(FT.)

A

(TONS)

THRUST

(FT.)

G

(IN.)

I.D.

2.0

2.5

4.5

4.5

4.5

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

14.0

15.0

16.0

2.0

3.5

4.5

5.5

8.0

8.5

10.0

11.5

13.0

15.0

16.5

18.0

19.5

21.5

23.0

24.5

26.0

3.9

8.7

19.5

24.1

34.6

40.6

58.5

79.6

104.0

131.5

162.4

196.5

233.9

274.5

318.4

365.5

415.617.1

16.1

15.0

13.9

12.9

11.8

10.7

9.7

8.6

7.5

6.5

5.4

4.3

3.6

3.2

2.2

1.5

96

90

84

78

72

66

60

54

48

42

36

30

24

20

16,18

10,12

4,6,8 0.2

0.5

1.2

1.5

2.3

3.2

5.3

8.1

11.9

17.1

23.1

30.1

38.6

49.8

61.2

74.5

89.5 18.5

17.5

15.5

14.5

14.0

12.0

11.0

10.5

9.0

8.0

6.5

5.5

4.5

3.5

3.0

2.0

1.5

11.5

10.5

10.5

9.5

8.5

8.5

7.5

6.5

6.0

5.0

4.5

4.0

4.0

3.5

3.5

2.5

1.5

48.5

39.6

32.6

25.9

20.7

16.2

12.0

8.9

6.3

4.2

2.6

1.6

1.1

0.7

0.6

0.3

0.1

VOL.

(C.Y.)

A

(FT.)

B

(FT.)

VOL.

(C.Y.)(C.Y.)

VOL.

(FT.)

B

(FT.)

A

(C.Y.)

VOL.

0.1

0.2

0.4

0.5

0.7

0.9

1.6

2.5

3.7

5.3

7.3

9.6

12.3

15.6

19.5

23.9

28.9

1.5

1.5

3.0

3.0

3.5

4.0

4.5

5.0

6.0

6.5

7.5

8.0

9.0

9.5

10.5

11.0

11.5

1.0

2.0

2.5

3.0

3.5

3.5

4.5

5.5

6.0

7.0

7.5

8.5

9.0

10.0

10.5

11.5

12.555.5

45.0

37.1

30.0

24.0

18.9

13.9

10.3

7.4

5.1

3.4

1.9

1.4

1.0

0.8

0.3

0.24,6,8

10,12

16,18

20

24

30

36

42

48

54

60

66

72

78

84

90

96

1.0

1.5

2.2

2.4

2.9

3.6

4.4

5.1

5.8

6.5

7.3

8.0

8.7

9.4

10.1

10.9

11.6 281.2

247.1

215.3

185.6

158.2

132.9

110.0

89.0

70.3

53.8

39.5

27.5

23.4

16.3

13.2

5.9

2.6

18.0

16.5

15.5

14.5

13.5

12.5

11.0

10.0

9.0

8.0

7.0

6.5

6.0

4.5

3.5

2.5

2.0

16.0

15.0

14.0

13.0

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.0

4.0

4.0

4.0

2.5

1.5

I.D.

(IN.)

G

(FT.)

THRUST

(TONS)

A

(FT.)

B

(FT.)

TABLES OF DIMENSIONS AND QUANTITIESTABLES OF DIMENSIONS AND QUANTITIES

HORIZONTAL THRUST BLOCK

EARTH

I.D.

(IN.)

THRUST

(TONS)

C

(FT.)

A

(FT.)

VOL.

(C.Y.)

A

(FT.)

VOL.

(C.Y.)

4,6,8

10,12

16,18

20

24

30

36

42

48

54

60

66

72

78

84

90

96

5.1

11.3

25.5

31.5

45.2

53.0

76.3

104.0

136.0

172.0

212.0

257.0

305.0

358.0

416.0

477.0

543.0

1.5

1.5

2.0

2.0

2.5

3.0

4.0

4.5

5.0

5.5

6.0

6.5

7.5

8.0

8.5

9.0

9.5

2.5

3.5

5.5

6.0

7.0

7.5

9.0

10.5

12.0

13.5

15.0

16.5

17.5

19.0

20.5

22.0

23.5

0.3

0.6

1.6

1.9

3.1

4.1

7.3

11.0

15.6

21.4

28.4

36.8

47.2

58.9

72.3

87.7

104.8

2.0

2.5

4.0

4.0

5.0

5.5

6.5

7.5

8.5

9.5

10.5

11.5

12.5

13.5

14.5

15.5

16.5

0.2

0.3

0.9

0.9

1.7

2.4

4.2

6.2

8.7

11.9

15.7

20.5

27.2

33.7

41.2

49.7

61.0

ROCK

B
A

S
E

 O
F

 B
L

O
C

K
 S

Q
U

A
R

E

1’-0"

C

THRUST

I.
D

.

0
.D

. 

CL

LC

P
IP

E
 O

.D
.

A

B
A

S
E

 O
F

 B
L

O
C

K
 S

Q
U

A
R

E

A

P
IP

E
 O

.D
.

THRUST

LCI.
D

.

0
.D

. 

1’-0"

C

PLAN OF PLUG THRUST BLOCK

PLAN OF TEE THRUST BLOCK

GENERAL NOTES FOR ALL THRUST BLOCKS:

1.  CONCRETE FOR BLOCKING SHALL BE CLASS "B".

2.  ALL CALCULATIONS ARE BASED ON INTERNAL PRESSURE OF 200 PSI FOR DUCTILE

     IRON, P.V.C., AND 150 PSI  FOR CONCRETE PIPE.

3.  VOLUMES OF THRUST BLOCKS ARE NET VOLUMES OF CONCRETE TO BE FURNISHED. 

     THE CORRESPONDING WEIGHT OF THE CONCRETE (CLASS "B") IS EQUAL TO OR

     GREATER THAN THE VERTICAL COMPONENT OF THE THRUST ON THE VERTICAL BEND.

4.  WALL THICKNESS (T) ASSUMED HERE FOR ESTIMATING PURPOSES ONLY.

5.  POUR CONCRETE FOR BLOCK AGAINST UNDISTURBED EARTH.

6.  DIMENSIONS MAY BE VARIED AS REQUIRED BY FIELD CONDITIONS WHERE AND AS

     DIRECTED BY THE ENGINEER.  THE VOLUME OF CONCRETE BLOCKING SHALL NOT

     BE LESS THAN SHOWN HERE.

     2000 LBS./S.F. IN ROCK.

7.  THE SOIL BEARING PRESSURES ARE BASED ON 1000 LBS./S.F. IN SOIL AND

8.  ALL ANCHOR FITTINGS TO BE CONCRETE THRUST BLOCKED.  ALL DUCTILE OR CAST

     IRON FITTINGS AND / OR PIPE TO BE POLY WRAPPED PRIOR TO POURING THE

     THRUST BLOCK.

9.  CONCRETE SHALL NOT EXTEND BEYOND JOINTS.
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CRUSHED STONE

(GRADE 4)
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STEEL

NOTES:

1.  THE WORDS "WASTEWATER LATERAL CLEANOUT" SHALL BE

    CAST INTO TOP OF COVER.
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4" D.
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5   4" STACK (LENGTH VARIES)
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IF NECESSARY.
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EMBEDMENT SAME

AS USED ON MAIN

NOTES:

3.  THE CLEANOUT STACK & CASTING MAY BE PLACED IN THE PARKWAY, VEHICLE TRAFFIC

AREAS, OR SIDEWALK, IF NECESSARY.

1.  CLEANOUT CASTING TO BE FURNISHED AND PLACED PER SPECIAL CONDITIONS. IN VEHICLE

TRAFFIC AREAS AND FOR COMMERCIAL MAINLINE LATERALS, WASTEWATER CLEANOUT

SHALL BE OF CAST IRON.

SANITARY SEWER LATERAL

CLEANOUT FRAME & COVER
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NOTE A:

MANHOLE DIAMETER LARGER THAN

48" I.D. PRE-CAST FLAT TOP

MANHOLE COVER AS PER ASTM C478

SHALL BE INSTALLED.  FOR HEAVY

TRAFFIC SPECIAL DESIGN REQUIRED.

SEE DETAIL.

PRECAST CONCRETE PIPE MANHOLE

ALTERNATE "A"

1. CONCRETE CLASS.

2. CONCRETE PIPE MATERIAL.

3. MANHOLE MATERIAL.

4. RUBBER GASKET JOINT.

AND REMOVED.

BE CONSTRUCTED, INSTALLED

ARE REQUIRED, THEY SHALL 

IF FALSE MANHOLE BOTTOMS

NOTE:

ALL MANHOLES SHALL PASS VACUUM TEST AS PER NCTCOG SPECIFICATIONS

REFER TO NCTCOG SPECIFICATIONS
(LATEST EDITION) FOR :

COUPLING WITH O-RING
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STUBOUTS TO PL OR ESMT.

(MIN. 5’ LONG) WITH

CONCRETE CRADLE UNDER

ENTIRE LENGTH.

1" GROUT SPACEFILL

WITH CEMENT MORTAR 

OR MASTIC MATERIAL.

CLASS "F" CONCRETE BASE

FOR PRECAST MANHOLE.

BOTTOM SECTION OF MANHOLE 

IN LENGTHS OF ONE (1), TWO (2)

OR THREE (3) FEET, TO BE SET

ON 1" OF LEVEL GROUT.

CONCENTRIC MANHOLE

CONE. SEE NOTE FOR
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TRAFFIC SPECIAL DESIGN

REQUIRED. SEE DETAIL.

6" TO 18" PRESS-SEAL OR

APPROVED EQUAL. CONN.

OVER 18".

1. CONCRETE CLASS.

2. CONCRETE PIPE MATERIAL.

3. MANHOLE MATERIAL.

4. RUBBER GASKET JOINT.

PRECAST CONCRETE MANHOLE

ALTERNATE "B"

REFER TO NCTCOG SPECIFICATION
(LATEST EDITION) FOR :

AND REMOVED.

BE CONSTRUCTED, INSTALLED

ARE REQUIRED, THEY SHALL

IF FALSE MANHOLE BOTTOMS

NOTE:

ALL MANHOLES SHALL PASS VACUUM TEST AS PER NCTCOG SPECIFICATIONS
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EQUAL. VOIDS TO BE GROUTED
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USE PRECAST CONCRETE GRADE

RINGS TO RAISE TO GRADE 1" MIN.

18" MAX, AS PER  NCTCOG SPECIFICATION

SECTION 502.1.2.1

2.  MATERIALS TO BE CAST IRON.

SANITARY SEWER LATERAL CLEANOUT

2   WYE

3   WASTEWATER LAT. (LENGTH VARIES)

7   PLUG

8   CLASS "B" CONCRETE

9   COMPACTED AS SPECIFIED,

2’ MAX. 

6"MIN

2.  SLOPE OF LATERAL TO BE 1% MIN., 2% MAX. UNLESS SHOWN OTHERWISE ON THE PLAN & PROFILE.
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CEMENT COUPLING WITH
O-RING RUBBER GASKET
FOR PIPE OTHER THAN
CLAY OR CONCRETE
KOR-N-SEAL OR APPROVED
EQUAL

CEMENT COUPLING WITH
O-RING RUBBER GASKET
FOR PIPE OTHER THAN
CLAY OR CONCRETE
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EQUAL

EXTERIOR MANHOLE DROP CONNECTION

MORTAR COATING

USE PRECAST CONCRETE GRADE

RINGS TO RAISE TO GRADE 1" MIN.

18" MAX, AS PER  NCTCOG SPECIFICATION

SECTION 502.1.2.1

CAST IRON MANHOLE FRAME AND COVER

SUITABLE FOR HEAVY TRAFFIC (SEE 

DETAIL)
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