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NOTES:

1. CONTRACTOR TO PROVIDE 3 SIGNS.

NO SEPARATE PAY.

2. SIGNS TO BE INSTALLED AT

LOCATIONS AS DIRECTED BY

ENGINEER.
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t

NOTES:

1. ALL BUTT STRAP JOINTS SHALL BE WELDED ON THE EXTERIOR AND INTERIOR BOTH ENDS.

2. BUTT STRAPS TO BE FURNISHED IN TWO PIECES AND SHIPPED LOOSE FOR FIELD WELDING.

BUTT STRAPS TO INCLUDE TABS TO ACCEPT ALL-THREAD FOR BOLTED CONNECTION TO

FACILITATE FIELD LINE-UP AND WELDING.

3. 12" MAXIMUM LENGTH OF TYPICAL BUTT STRAP FOR FIELD CLOSING SECTION. (SEE

SPECIFICATIONS).

4. SEE JOINT DETAILS FOR TYPICAL LAP WELD ON POLYURETHANE COATED STEEL PIPE AND FOR

ADDITIONAL INFORMATION ON COATINGS, LININGS AND OTHER REQUIREMENTS.

5. "t" INDICATES THE THICKNESS OF THE STEEL PIPE AT THE SECTION WHERE USED.

6. DRILL AND TAP 4- 

1

4

" DIA. HOLES EQUALLY SPACED FOR AIR-SOAP TEST. BEFORE  WELDING,

DRILL AND TAP HOLES. PLUG WELD HOLES AFTER SUCCESSFUL COMPLETION OF JOINT TEST.

7. FIELD APPLY HEAT SHRINK SLEEVE WITH A MINIMUM OVERLAP OF 4" OVER POLYURETHANE

COATING.

1 

1

4

" TYP

2" MIN

7" MAX
3" MIN

WF 2" x 4" NO. 13 GAUGE

Scale: NTS.

 POLYURETHANE COATED STEEL PIPE

4

Scale: NTS.

LOOSE BUTT STRAP

5

Scale: NTS.

LONGITUDINAL WELD - BUTT STRAP
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BUTT STRAP

"

T

"

 

T

H

K

 

O

F

P

I

P

E

 

W

A

L

L

SHOP APPLIED

MORTAR LINING

MORTAR FILL

WITH WIRE FABRIC

TAP BOTH PIPE ENDS FOR AIR

TEST. SEE NOTE 6

HEAT SHRINK SLEEVE

t

t

BUTT STRAP JOINTS (4 LOCATIONS)

BACKGOUGE

t

Scale: NTS.

POLYURETHANE COATED STEEL PIPE

2

DOUBLE WELD LAP JOINT DETAIL

6" MIN.

FLAT BELL

2" MIN. LAP

NOTES:

1. 2" MIN FROM BELL TANGENT TO WELD.

2. HOLD BACK SHOP APPLIED MORTAR LINING MIN. 6 INCHES ON BELL  END AND 2 INCHES ON

SPIGOT END.

3. HOLD BACK SHOP APPLIED POLYURETHANE COATING MIN. 5 INCHES ON BELL END AND 4 INCHES

ON SPIGOT END.

4. DRILL AND TAP 4- 

1

4

" DIA. HOLES EQUALLY SPACED FOR AIR-SOAP TEST. BEFORE  WELDING,

DRILL AND TAP HOLES. PLUG WELD HOLES AFTER SUCCESSFUL COMPLETION OF JOINT TEST.

5. FIELD APPLY HEAT SHRINK SLEEVE WITH A MINIMUM OVERLAP OF 4" OVER POLYURETHANE

COATING.

6. "t" INDICATES THE THICKNESS OF THE STEEL PIPE AT THE SECTION WHERE USED.

10" MAX

SHOP APPLIED

MORTAR LINING

(SEE NOTE 2)

SHOP APPLIED

POLYURETHANE

COATING AS

SPECIFIED

(SEE NOTE 3)

HEAT SHRINK SLEEVE

(SEE NOTE 5)

1/16" CHAMFER, TYP

MOTAR IN FIELD

AFTER COMPLETION

OF BACKFILL

SHOP APPLIED

MORTAR LINING

(SEE NOTE 2)

SHOP APPLIED

POLYURETHANE

COATING AS SPECIFIED

(SEE NOTE 3)

SACRIFICIAL HEAT SHRINK SLEEVE

(IF REQUIRED BY SLEEVE SYSTEM

MANUFACTURER)

t

t

t

Scale: NTS.

POLYURETHANE COATED STEEL PIPE

1

SINGLE WELD LAP JOINT DETAIL

6" MIN.

FLAT BELL

2" MIN. LAP

NOTES:

1. 2" MIN FROM BELL TANGENT TO WELD.

2. HOLD BACK SHOP APPLIED MORTAR LINING MIN. 6 INCHES ON BELL  END AND 2 INCHES ON SPIGOT

END.

3. HOLD BACK SHOP APPLIED POLYURETHANE COATING MIN. 5 INCHES ON BELL END AND 4 INCHES ON

SPIGOT END.

4. FIELD APPLY HEAT SHRINK SLEEVE WITH A MINIMUM OVERLAP OF 4" OVER POLYURETHANE COATING.

5. "t" INDICATES THE THICKNESS OF THE STEEL PIPE AT THE SECTION WHERE USED.

10" MAX

SHOP APPLIED

MORTAR LINING

(SEE NOTE 2)

SHOP APPLIED

POLYURETHANE

COATING AS

SPECIFIED

(SEE NOTE 3)

HEAT SHRINK SLEEVE

(SEE NOTE 4)

MOTAR IN FIELD

AFTER COMPLETION

OF BACKFILL

SHOP APPLIED

MORTAR LINING

(SEE NOTE 2)

SHOP APPLIED

POLYURETHANE

COATING AS SPECIFIED

(SEE NOTE 3)

SACRIFICIAL HEAT SHRINK SLEEVE

(IF REQUIRED  BY SLEEVE SYSTEM

MANUFACTURER)

t

t

2" MIN

1/4"

1/4" x 2" BACKING PLATE

SHOP APPLIED

MORTAR LINING

FIELD WELD PER

SPECIFICATIONS

PIPE I.D.

MORTAR IN FIELD AFTER

COMPLETION OF BACKFILL

Scale: NTS.

POLYURETHANE COATED STEEL PIPE

3

TAP FOR AIR TEST

(SEE NOTE 4)

PIPE WALL

FILL MATERIAL

AS SPECIFIED

PER

AWWA L200

PER

AWWA L200

HEAT SHRINK SLEEVE

WELDED BUTT STRAP JOINT DETAIL

t

t

SHOP APPLIED

POLYURETHANE

COATING AS

SPECIFIED

t

BUTT WELD JOINT DETAIL

SACRIFICIAL HEAT SHRINK

SLEEVE (IF REQUIRED BY

SLEEVE SYSTEM

MANUFACTURER)

SACRIFICIAL HEAT SHRINK SLEEVE

(IF REQUIRED BY SLEEVE SYSTEM

MANUFACTURER)
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Scale: N.T.S

INTERNAL ELLIPTICAL DISHED HEAD PLUG REMOVAL

2

Scale: N.T.S

POLYURETHANE COATED STEEL PIPE

1

COATING PER SPECIFICATIONS

6" FLG. OUTLET W/ AWWA C207

RING AND GATE VALVE

CEMENT MORTAR LINING

PER SPECIFICATIONS

SEE VIEW "A"

Scale: N.T.S

VIEW A

-

CEMENT MORTAR LINING

PER SPECIFICATIONS

t

t

t

t

t

t

CEMENT MORTAR LINING

PER SPECIFICATIONS

INTERNAL ELLIPTICAL

DISHED HEAD PLUG

(CUT AND REMOVE

AFTER TEST)

1
/
4
"
 
M

A
X

FLAME CUT IN FIELD

PLACE 2"x4" No. 13 GAUGE WIRE

FABRIC IN OPENING AND PACK WITH

NON-SHRINK GROUT AFTER TEST

PLUG IS REMOVED

NOTES:

1. DISHED HEAD PLUG TO BE INSTALLED AT

LOCATION WHERE AIR CAN BE EXPELLED

THROUGH AIR VALVE OR ACCESS MANHOLE

DURING FILLING.

2. DISHED HEAD PLUGS SHALL BE CAPABLE OF

WITHSTANDING THE HYDROSTATIC TEST

PRESSURE FROM EITHER SIDE, WITH THE

OPPOSITE SIDE EMPTY OF WATER

3. t = STEEL PIPE WALL THICKNESS AND SIZE OF

FILLET ATTACHMENT WELD.

NOTE: USE CAUTION WHEN REMOVING BULK HEADS. ALL GOUGES AND SURFACE

DEFECTS SHALL BE REPAIRED AS DIRECTED BY ENGINEER.

NOTES:

1. PASS THROUGH FOR WELD LEADS MAY BE SPACED NO CLOSER THAN 500' AND NO

CLOSER THAN 500' FROM AIR VALVE OR ACCESS MANHOLE OUTLETS.

2. PASS-THROUGH TO BE DESIGNED PER AWWA M-11.

3. ROLLED PLATE SHALL BE CENTERED OVER PASS-THROUGH OUTLET AND BE A MINIMUM

OF 

1

2

" THICK OR EQUAL TO PIPE WALL THICKNESS, WHICHEVER IS GREATER.

t = 0.1875"

OUTLET ID = 7.00" (STEEL)

OUTLET OD = 7.25" (STEEL)

SHOP APPLIED

MORTAR LINING

t

8"X8" ROLLED PLATE

TO MATCH PIPE O.D.

Scale: NTS.

6" PASS-THROUGH FOR WELD LEADS

3

6"Ø

 OPENING

POLYURETHANE COATING

AS SPECIFIED

STEEL PIPE
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24" x 24"
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TRENCH WIDTH = W

TYPICAL TRENCH SECTION OPTION A

1

SCALE: NTS.

C
O

V
E

R
 
V

A
R

I
E

S

P

I

P

E

 

O

.

D

.

6
"

TOP OF  NATURAL GROUND

5
'
-
0
"
 
M

I
N

.

24" MIN

30" MAX

24" MIN

30" MAX

EMBEDMENT MATERIAL COMPACTED

TO 95% STD PROCTOR DENSITY

(SEE SPECIFICATIONS)

TRENCH WIDTH = W

FLOWABLE FILL ENCASEMENT OPTION B

2

SCALE: NTS.
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TOP OF  NATURAL GROUND
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E

5
'
-
0
"
 
M

I
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.

12" MIN

24" MAX

12" MIN

24" MAX

SANDBAGS,

SEE NOTE 8

FLOWABLE FILL ENCASEMENT

FILL FROM DRY BOTTOM

EXCAVATION TO 0.7X  OD OF PIPE

1
2
"

M
I
N

EXCAVATION & BACKFILL DETAIL 

3

SCALE: NTS.

FILTER FABRIC (FOR WET CONDITIONS,

MIN. LAP 12")

BEDDING MATERIAL - DO NOT COMPACT

WET BOTTOM EXCAVATION GRADE

(USE 12" CRUSHED STONE FOR WET

CONDITIONS BELOW BOTTOM OF PIPE.

COMPACT LOWER 6" LAYER ONLY.  NO

SAND BELOW PIPE REQUIRED.)

ALTERNATIVE TRENCH SECTION

℄
HALF - SECTION

UNDER PAVEMENTS

HALF - SECTION

UNDER OPEN AREAS

       BACKFILL

SEE SPEC 02317

TRENCH BOX

S
E

E
 
N

O
T

E
 
7

FILTER

FABRIC,

SEE NOTE 6

      BACKFILL

SEE SPEC 02317

TRENCH BOX

ALTERNATIVE TRENCH SECTION

PAVEMENT REPAIR

(SEE PAVEMENT

REPAIR NOTES)

1

GENERAL NOTE:

1. BACKFILL TO NATURAL GROUND SURFACE UNLESS OTHERWISE SHOWN

ON PLAN AND PROFILE DRAWINGS

2. SEE TRENCH SAFETY SYSTEM SPECIFICATION FOR MAXIMUM

ALLOWABLE SLOPES AND TRENCH BOX REQUIREMENTS.

3. FOR WET BOTTOM EXCAVATION LIMITS OF CRUSHED STONE, EXTEND AS

SHOWN. PROVIDE FILTER FABRIC AROUND CRUSHED STONE.

4. PIPE EMBEDMENT ZONE MUST BE FILLED AND RECOMPACTED TO

PROPER DENSITIES AFTER MOVING SUPPORT SYSTEM FORWARD

(APPLIES TO DETAILS 1 AND 3) .

5. USE FILTER FABRIC OR POLYETHYLENE WRAP AS A BOND BREAKER

BETWEEN CEMENT STABILIZED SAND AND PIPE.

6. REFER TO SPEC 02317 FOR GEOTEXTILE REQUIREMENTS AROUND

EMBEDMENT.

7. ADJUST HEIGHT OF UNSUPPORTED TRENCH AS NEEDED  FOR SAFE

CONDITIONS.

8. PROVIDE SANDBAGS FOR FLOWABLE FILL ENCASEMENT TO SUPPORT

PIPE TO CORRECT GRADE ABOVE TRENCH BOTTOM. USE ONE SUPPORT

5 FEET FROM EACH END AND AT 10 FEET O.C. FOR THE MIDDLE. FOR

PIPE FURNISHED IN 12 FOOT LENGTHS, USE ONE SUPPORT 3 FEET FROM

EACH END.

9. IN WETLAND AREAS WITH OPEN-CUT CONSTRUCTION, STRIP AND

STOCKPILE 6" OF TOPSOIL. RESTORE TOPSOIL AFTER BACKFILLING TO

MATCH PRE-CONSTRUCTION GRADE. SEE PLAN AND PROFILE SHEETS

FOR AREAS WITH DELINEATED WETLANDS.

S
E

E
 
N

O
T

E
 
7

℄
HALF - SECTION

UNDER PAVEMENTS

HALF - SECTION

UNDER OPEN AREAS

PAVEMENT REPAIR

(SEE PAVEMENT REPAIR NOTES)

6
"

6
"

1' MIN.

EXCAVATION MAY BE

WIDENED ABOVE THE PIPE

ZONE AT THE CONTRACTOR'S

EXPENSE, SEE NOTE 2

EXCAVATION MAY BE

WIDENED ABOVE THE PIPE

ZONE AT THE CONTRACTOR'S

EXPENSE, SEE NOTE 2

1

PAVEMENT REPAIR

(SEE PAVEMENT REPAIR NOTES)

COMPACT TO 95% STD.

FILTER FABRIC (FOR

WET CONDITIONS, MIN. LAP 12")

HALF - SECTION

UNDER PAVEMENTS

HALF - SECTION

UNDER OPEN AREAS

1' MIN.

(TYP.)

BEDDING MATERIAL - DO NOT COMPACT

WET BOTTOM EXCAVATION GRADE

(USE 12" CRUSHED STONE FOR WET

CONDITIONS BELOW BOTTOM OF PIPE.

COMPACT LOWER 6" LAYER ONLY. NO

SAND BELOW PIPE REQUIRED.).

FILTER

FABRIC,

SEE NOTE 6

6" TOP SOIL

(OPEN AREAS)

SPRING LINE
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      BACKFILL

SEE SPEC 02317
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DRY BOTTOM EXCAVATION
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TRENCH BOX

S
E

E
 
N

O
T

E
 
7

24" MIN.

30" MAX.

24" MIN.

30" MAX.

EXCAVATION MAY BE

WIDENED ABOVE THE PIPE

ZONE AT THE CONTRACTOR'S

EXPENSE, SEE NOTE 2

ALTERNATIVE TRENCH SECTION

   DETAIL 3 APPLICABLE IN THE FOLLOWING AREAS:

- WATER MAIN WITH HEIGHT OF COVER GREATER THAN 16'

- TUNNEL SHAFT LIMITS

- PPCA LIMITS

PAVEMENT REPAIR NOTES:

1. REMOVE AND REPLACE PAVEMENT AS SHOWN IN DRAWINGS.

2. PAVEMENT REPLACEMENT TO BE DONE IN ACCORDANCE WITH COUNTY

       OR CITY STANDARDS.

3. NEW CONCRETE PAVEMENTS TO BE SAME THICKNESS AS EXISTING,

UNLESS OTHERWISE DIRECTED BY THE WHCRWA.

4. STREETS OR DRIVEWAYS SHALL BE REPAIRED OR REPLACED USING

HIGH EARLY STRENGTH CONCRETE AS INDICATED ON DRAWINGS,

ACCORDING TO PAVEMENT REPLACEMENT SCHEDULE WHERE

PROVIDED, OR AS DIRECTED BY WHCRWA.

5. ANY REMOVAL AND REPLACEMENT OF PAVEMENT NOT IDENTIFIED ON

THE DRAWINGS SHALL BE  COORDINATED WITH THE ENGINEER AND THE

WHCRWA.

6. WHEN CURB IS REMOVED AND REPLACED, INSTALL 1 FOOT STRIP OF

SOD GRASS BEHIND CURB TO PREVENT EROSION UNTIL GRASS IS

ESTABLISHED.

7. ROADWAY EXCAVATION, SITE GRADING, AND HYDROMULCH SEEDING OR

SODDING WITHIN R.O.W. AND/OR LIMITS OF CONSTRUCTION SHALL BE IN

ACCORDANCE WITH CONSTRUCTION SPECIFICATIONS.
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1' MIN

1' MIN

6" TOP SOIL

(OPEN AREAS)

(FOR WATER MAIN WITH HEIGHT OF COVER GREATER THAN 16')

6" TOP SOIL

(OPEN AREAS)
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UNDISTURBED

NATURAL GRADE

CEMENT STABILIZED

SAND TRENCH DAM

PIPE EMBEDMENT

SEE SPECS

2
'

2' TYP.

WATER LINE PIPE

TRENCH DAM DETAIL

1

SCALE: NTS.

SEE PAVEMENT

REPAIR NOTES, D-04

TOP OF TRENCH DAM

UNDISTURBED

NATURAL GROUND

FILTER FABRIC OR

POLYETHYLENE

WRAP PER SPECS

2
'
 
M

I
N

℄
HALF - SECTION

UNDER PAVEMENTS

HALF - SECTION

UNDER OPEN AREAS

6" TOP SOIL

(OPEN AREAS)

1
'
 
M

I
N

6
'
 
M

I
N

NORMAL

TRENCH EXCAVATION

LIMITS

CEMENT STABILIZED

SAND TRENCH DAM

BOTTOM OF

TRENCH DAM

SECTION A-A

2

SCALE: NTS.

W

A

T

E

R

L

I

N

E

 

O

.

D

.

AA

NO.

TRENCH DAM LOCATION

BASE LINE NO.

GENERAL NOTES:

1. REFER TO SPEC 02317 FOR INSTALLATION REQUIREMENTS.

2. KEY CONCRETE TRENCH DAM MINIMUM OF 2-FT INTO TRENCH BOTTOM AND WALLS.

3. TRENCH DAM MAY BE FORMED OR UNFORMED. ACTUAL SHAPE OF CONCRETE

TRENCH DAM CROSS SECTION MAY BE DETERMINED BY CONTRACTOR IN FIELD,

MEETING 2-FT MINIMUM THICKNESS AND 2-FT KEY DEPTH REQUIREMENTS.

4. TRENCH DAM SHALL BE PLACED AT LEAST 5-FT AWAY FROM ANY PIPELINE

STRUCTURE (EACH SIDE). SEE SECTION 02317 FOR OTHER REQUIREMENTS.

5. USE FILTER FABRIC OR POLYETHYLENE WRAP AS A BOND BREAKER BETWEEN

CEMENT STABILIZED SAND AND PIPE.

6. EXTEND TRENCH DAM 6-FT MIN. ABOVE TOP OF SURROUNDING GRANULAR SOIL

LAYERS OR TOP OF GRANULAR EMBEDMENT MATERIAL, WHICHEVER IS HIGHEST.
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BACKFILL SEE SPEC 02317

1' MIN.

2' MIN2' MIN

D-05

TRENCH DAM

DETAILS
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INSECT SCREEN #16 MESH,

#316 S.S. w/INSULATING

GASKET BETWEEN FLANGES.

1'-6" DIAMETER CONCRETE

(NON-REINF)

PVC VENT

(UV PROTECTED)

(6"Ø)

C

C

P
 
R

O
W

15-GAL. CREPE MYRTLE (TYP)

2

---

BREAKWAY VENT PIPE DETAIL

(VENT PIPES WITHIN HARRIS COUNTY ROW)

SCH 80 GALV STEEL SCREWED

COUPLING (6" Ø)

TOP OF CONCRETE

NAT. GROUND

6" SCH 80 GALV

STEEL PIPE

6" - 90° BEND GALV.

STEEL, N.P.T.

FOR SIZE REQUIREMENTS,

STATION AND OFFSET SEE

PLAN & PROFILE

L VENT

PIPE

L VENT

PIPE

6" VENT PIPE

4'-0" MIN.

4" MAX.

3'-0"

1'-0"

MIN.

3'-0"

(
S

E
E

 
G

E
N

E
R

A
L

 
N

O
T

E
 
3

)

L

SEE GENERAL NOTE 4

3'-0" MIN.

6" - 90° BEND, GALV STEEL, N.P.T.

BOLLARD

6" -180° RETURN, GALV

STEEL FLANGES

INSECT SCREEN #16

MESH, #316 S.S. w/

INSULATING GASKET

BETWEEN FLANGES

CROWN

CONCRETE

2-1 1/2" WIDE x 3/16" THICK GALVANIZED STEEL

STRAPS SECURED w/5/8" DIA S.S. BOLTS.

4'-0" MIN.

6" VENT

PIPE

SEE PLAN & PROFILE FOR

SIZE REQUIREMENTS,

STATION AND OFFSET

C VENT

PIPE

L

C VENT PIPE

L

3

---

VENT PIPE W/

BOLLARD DETAIL

(
S

E
E

 
G

E
N

E
R

A
L
 
N

O
T

E
 
3
)

3'-0"

1'-0"

P
 
R

O
W

L

MIN.

E
D

G
E

 
O

F
 
P

V
M

T
.

O
R

 
B

A
C

K
 
O

F
 
C

U
R

B

SEE GENERAL

NOTE 4

4" CONCRETE PAD

SEE GENERAL NOTE 2

SEE NOTE 2

6" SCH 80 GALV STEEL

VENT PIPE

SEE DETAIL 2, DWG D-14

117.9678

V
A

R
I
E

S

GENERAL NOTE:

1. DETAILS 2 & 3 SHOULD ONLY BE USED WITH ALTERNATE

VENT PIPE CONFIGUARTION WHEN VENT PIPE MUST BE

BROUGHT OUTSIDE MANHOLE FOOTPRINT AS INDICATED

ON PLAN AND PROFILE DRAWINGS. FOR ALL OTHER

CASES, REFER TO DWG D-07 AS NORMAL.

2. PROVIDE 3'x3'x4" WWM CONCRETE PAD CENTERED ON

VENT PIPE FOR ALTERNATE VENT PIPE LOCATIONS

OUTSIDE MANHOLE FOOTPRINT.

3. VERIFY THAT LOCATION OF VENT PIPE SCREEN IS 1

FOOT ABOVE 100-YEAR FLOOD PLAIN ELEVATION OR 4

FEET ABOVE NATURAL GROUND,  WHICHEVER IS

HIGHER.

4. FOR VENT PIPE IN HCFCD ROW, INSTALL VENT PIPE NO

MORE THAN 1 FOOT FROM ROW LINE.

5. FOR VENT PIPE IN HCFCD ROW, DO NOT USE DETAIL 2

ON THIS SHEET. TREES NOT TO BE PLANTED IN HCFCD

ROW.
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2'  MIN

1

---

COMBINATION AIR VALVE ASSEMBLY IN ACCESS MANHOLE & PIPING PLAN

SCALE: NTS.

CEMENT STABILIZED SAND

(C.S.S.) FROM BOTTOM OF

TRENCH TO ROADWAY BASE OR

WITHIN 12" OF NATURAL

GROUND, AS APPLICABLE. LIMITS

OF CEMENT STABILIZED SAND TO

EXTEND 2' BEYOND OUTSIDE

WALL OF MANHOLE. USE

POLYETHYLENE WRAP AS A

BOND BREAKER BETWEEN PIPE

AND CEMENT STABILIZED SAND.

ENSURE PROPER COMPACTION

AND FILLING OF C.S.S. IN PIPE

HAUNCHES.

96" PRECAST MANHOLE SECTIONS

SEE SPECIFICATION SECTION 02082

"PRECAST CONCRETE MANHOLES"

STEEL PIPELINE

DIA. VARIES

1

2

48" HEAVY DUTY

ECCENTRIC MANHOLE

RING & COVER, SEE

DETAIL 1, DWG D-14

PRECAST MANHOLE BASE

SECTION SEE SPECIFICATION

SECTION 02082 "PRECAST

CONCRETE MANHOLES"

D-07

D
-
0
7

ALTERNATE

VENT PIPE LOCATION

SEE NOTE 6, DWG D-07

(FOR WATER LINES 72" & LARGER IN DIAMETER)

1
'
-
0
"

D-06

AIR VALVE DETAILS

(SHEET 1 OF 2)

XX

NTS.

NTS.
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CONTRACT KM "X"

AIR VALVE DETAILS

(SHEET 2 OF 2)

XX

NTS.

NTS.

D-07

2'  MIN

V
A

R
I
E

S

8
"

30" ACCESS MANWAY

WITH 30" OUTLET

BLIND FLANGE W/

HOLE FOR 6" PIPE

SEE DETAIL 4, D-13

COMBINATION AIR VALVE ASSEMBLY IN ACCESS MANHOLE 

1

SCALE: NTS.

2'  MIN

6
"

1
2
"

2'  MIN

6
"
 
M

I
N

.

12" MIN.

(TYP)

3
"
 
C

L
R

.

T
Y

P
.

12" MIN.

(TYP)

1
2
"

96" PRECAST MANHOLE

SECTIONS SEE

SPECIFICATION

SECTION 02082

"PRECAST CONCRETE

MANHOLES"

SEAL w/ MANHOLE

SEALANT (TYP)

SEE NOTE 2

6
"

6
"

(FOR WATER LINES 72" & LARGER IN DIAMETER)

COMBINATION AIR VALVE ASSEMBLY IN ACCESS MANHOLE 

2

SCALE: NTS.

(FOR WATER LINES 72" & LARGER IN DIAMETER)

1
0
"

VAULT PENETRATION

SEE DETAIL 2, D-15

GENERAL NOTES:

1. SEE AWWA C207 FOR METHOD OF ATTACHMENT FOR RING TO OUTLET PIPE.

2. PROVIDE RAM-NEK OR APPROVED EQUAL BETWEEN PRECAST SEGMENTS OF

THE MANHOLE.

3. PROVIDE AN APPROVED PETROLATUM BASED TAPE ENCAPSULATING ALL BOLTS

IN ACCESS MANHOLE.

4. COATING FOR EXPOSED DUCTILE IRON AND STEEL PIPE AND FITTING IN VAULT

SHALL CONFORM TO SPECIFICATION 02518.

5. VERIFY THAT LOCATION OF VENT PIPE SCREEN  IS 1 FOOT ABOVE 100-YEAR

FLOOD PLAIN ELEVATION OR 4 FEET ABOVE NATURAL GROUND ELEVATION,

WHICHEVER IS HIGHER.

6. ALTERNATE VENT PIPE CONFIGURATION SHOULD ONLY BE USED AS INDICATED

ON PLANS.

7. FOR MANHOLES GREATER THAN OR EQUAL TO 8 FEET DEEP, PROVIDE FIXED

LADDER WITH FALL PROTECTION SYSTEM: MILLER SAF-T-CLIMB OR APPROVED

EQUAL. SEE DETAIL 4, SHEET D-14.

10

1

NATURAL GROUND

6" FLANGED NRS GATE VALVE

WITH BEVEL/ MITER GEAR AND

2" OPERATION NUT AS PER

AWWA (C515, 250PSI.)

CEMENT STABILIZED SAND (C.S.S.)

FROM BOTTOM OF TRENCH TO

ROADWAY BASE OR WITHIN 12" OF

NATURAL GROUND, AS APPLICABLE.

LIMITS OF CEMENT STABILIZED

SAND TO EXTEND 2' BEYOND

OUTSIDE WALL OF MANHOLE. USE

FILTER FABRIC OR POLYETHYLENE

WRAP AS A BOND BREAKER

BETWEEN PIPE AND CEMENT

STABILIZED SAND. ENSURE PROPER

COMPACTION AND FILLING OF C.S.S.

IN PIPE HAUNCHES.

HYDROPHILIC WATERSTOPS,

SIKA HYDROTITE CJ, OR

APPROVED EQUAL

6" VENT-O-MAT RBXb OR

APPROVED EQUAL

PRECAST MANHOLE BASE

SECTION SEE SPECIFICATION

SECTION 02082 "PRECAST

CONCRETE MANHOLES"

SEAL WATERTIGHT WITH

NON-SHRINK GROUT (TYP.)

48" HEAVY DUTY ECCENTRIC MANHOLE

RING AND COVER.  SEE DETAIL 1, D-14

48" HEAVY DUTY ECCENTRIC MANHOLE

RING AND COVER.  SEE DETAIL 1, D-14

4
'
 
M

I
N

.

6" GROOVED

COUPLING

6" GROOVED

COUPLING

S
E

E
 
N

O
T

E
 
5

INSECT SCREEN #16 MESH,

TYPE 316 S.S. WITH INSULATING

GASKET BETWEEN FLANGES.

4'-0" 4'-0"

℄

℄

3'-0" 5'-0"

V
A

R
I
E

S

3
"

6
"

2'-6"

10

1

6
"
 
M

I
N

.

EXTEND CONC.

COLLAR AS REQ'D.

ALTERNATE VENT

 PIPE LOCATION.

SEE NOTE 6

6" FLG X PE SPOOL

CONC. COLLAR

SEE DETAIL 3, D-14

INSULATING FLANGE KIT, SEE

CATHODIC PROTECTION

DETAILS

6" -180° RETURN,

GALV STEEL FLANGES

6" -180° RETURN,

GALV STEEL FLANGES

6" SCH 80 GALV

STEEL VENT PIPE

6" SCH 80 GALV

STEEL VENT PIPE

3
"

12"

12"

12" MIN

2'-6"

12" MIN
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NATURAL GROUND

V

A

R

I

E

S

S

T

E

E

L

 

P

I

P

E

L

I

N

E

DUCTILE IRON PIPE

RISER. SEE NOTE 3

TOP OF

STEEL PIPELINE

GENERAL NOTES:

1. REFER TO PROFILE FOR SPECIFIC DEPTHS.

2. SEE PLAN AND PROFILE SHEETS FOR VALVE SIZE AND STATION

LOCATIONS.

3. PIPE RISER SHALL BE INSTALLED PLUMB UNLESS OTHERWISE

SPECIFIED.  REFER TO PLAN AND PROFILE SHEETS TO DETERMINE

PROPER INSTALLATION.

4. D.I. RISERS SHALL BE WRAPPED IN POLYETHYLENE BELOW GROUND,

AND PAINTED ABOVE GROUND. PROVIDE AN APPROVED PETROLATUM

BASED TAPE TO ENCAPSULATE ALL BOLTS.

5. INSULATE FLANGE WITH FULL FACE PHENOLIC GASKET, SLEEVES AND

WASHERS.

6. ALTERNATE CAV LOCATION TO BE USED AS SHOWN ON PLAN AND

PROFILE DRAWINGS AS NECESSARY. ENCLOSURE, CONCRETE PAD

AND OTHER ITEMS SHOWN IN DETAIL FOR STANDARD CAV LOCATION

ARE NOT SHOWN FOR ALTERNATE CAV ALIGNMENT FOR

SIMPLIFICATION PURPOSES.

6" FLANGED NRS GATE

VALVE W/ 2"

OPERATION NUT AS PER

AWWA C515, 250 PSI

6" ISOLATION

FLANGE ASSEMBLY

V
A

R
I
E

S

FABRICATED NOZZLE

SEE NOTE 5

VALVE ENCLOSURE

SEE D-09

6" VENT-O-MAT

SERIES RBXb

OR APPROVED EQUAL.

6" THICK

CONCRETE PAD

SEE DETAIL 3, DWG. D-15

4
'
-
0
"
 
M

I
N

.

VALVE BOX COVER

SEE DETAIL 4,

D-15
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ALTERNATE CAV

LOCATION. SEE NOTE 6

8" THICK

CONCRETE PAD

2
"
 
M

I
N

.

6" MIN. SEE RBXb SHEET

4'-0"

3
'
-
0
"

1'-6"

6"

MIN.

1
'
-
6
"

SCALE: N.T.S.

CAV-COMBINATION AIR VALVE

1

--

(FOR WATER LINES 72" & LARGER IN DIAMETER)

SCALE: N.T.S.

CONCRETE PAD DETAIL

2

--

FLANGE ISOLATION KIT SEE

CATHODIC PROTECTION

DETAIL 6, DWG CP5

FLANGE ISOLATION KIT SEE

CATHODIC PROTECTION

DETAIL 6, DWG CP5

I.J. LOCATION

D-08

ABOVE GRADE AIR VALVE 

DETAILS

(SHEET 1 OF 2)

XX

NTS.

NTS.
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6" VENT-O-MAT SERIES RBXb

OR APPROVED EQUAL

CAV ASSEMBLY & ENCLOSURE

1

TOP OF CONCRETE

PEDESTAL, FLUSH

WITH GRADE

10 GA. STEEL

TOP WELD TO PIPE

1" DIA. STEEL LIFTING EYE

SEE SECTIONS A & B FOR

STEEL ANGLE SUPPORTS

6" VENT PIPE

1" DIA. STEEL LIFTING EYE

10 GA. STEEL PIPE

TOP OF CONCRETE

PEDESTAL, FLUSH WITH

GRADE AT SIDEWALK

1
2
 
R

O
W

S
 
@

 
3
"
 
O

C

S
P

A
C

I
N

G

A

AIR VALVE

ENCLOSURE

℄

SECTION
A

10 GA. STEEL PIPE

NOTES:

1. VALVE ENCLOSURE ASSEMBLY SHALL BE GALVANIZED.

2. PROVIDE 2" MINIMUM CLEARANCE BETWEEN TOP OF

AIR RELEASE VALE AND INSIDE OF ENCLOSURE.

3. VERIFY THAT VENT OPENING IS 1 FOOT ABOVE

100-YEAR FLOOD PLAIN ELEVATION OR 4 FEET ABOVE

NATURAL GROUND ELEVATION, WHICHEVER IS HIGHER.

4. TACK WELD INSECT SCREEN #16 MESH TO INTERIOR OF

ENCLOSURE. CONTRACTOR TO ENSURE WIRE MESH IS

SECURE.

TYP @ EA ANGLE

SUPPORT

ENCLOSURE

& AIR VALVE

℄

10 GA. STEEL PIPE

STEEL ANGLE 2 

1

2

" x 2 

1

2

" x 

1

4

"

THK.  WITH 5/8" DIA. HOLE,

WELD TO OUTSIDE OF

ENCLOSURE. (TYP  FOR 4)

1/2" DIA. X 2 3/4" LONG WEDGE ANCHORS

(TYP. @ EA. ANGLE SUPPORT)

VALVE ENCLOSURE

SEE DETAIL 2,

THIS SHEET

STEEL VALVE ENCLOSURE

2

SCALE: NTS

SCALE: NTS

SCALE: NTS
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(96) 1" VENT HOLES

STAGGERED @ 45°.

6" MIN.
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.

6" MIN.
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°

(
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6"

MIN.

INSECT SCREEN,

SEE NOTE 4.

ENCLOSURE

& AIR VALVE

℄

8
"

#5 @ 12" C/C,

EACH WAY

SECTION
B

SCALE: NTS

B

1

4

"

1

4

"

1

4

"

TYP

1

2

" DIA. x 2 

3

4

" CONC. WEDGE

ANCHORS

2 

1

2

" x 2 

1

2

" x 

1

2

" THK. STEEL

ANGLE w/ 

5

8

" DIA. HOLE, WELD

TO ENCLOSURE

1

4

"

TYP

D-09

ABOVE GRADE AIR VALVE 
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SCALE: 3/8" = 1'-0"
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E

RUBBER SEATED

FLANGED BUTTERFLY VALVE

WITH GEAR ACTUATOR

VALVE

VAULT
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-
6
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16'-6"

ELECTRIC

ACTUATOR

9'-8"

1'-0"

VALVE VAULT

REMOVABLE COVER

2
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-
2
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R
E

F

8
'
-
6
"

C

1
'
-
6
"

℄

1
'
-
4
"

1
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'
-
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11'-8"

REMOVABLE COVER

1
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-
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"
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V
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B
L
E

 
C
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E
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VALVE VAULT

1
"

G
A

P

1"

GAP

1
'
-
4
"

D

FLOW

1
'
-
6
"

℄

FOOTING

3'-0" X 3-0" OPENING

SINGLE LEAF

ALUMINUM

ACCESS HATCH WITH

FALL-THROUGH

PROTECTION

FOOTING

CONCRETE

SPLASH PAD

SEE SITE PLAN

FOR LOCATION

3" SUMP PUMP

DISCHARGE

PIPING

PLAN VIEW

SCALE: 3/8" = 1'-0"

SECTION

SCALE: 3/8" = 1'-0"

F

SUMP

SCALE: 1" = 1'-0"

10

J

℄

SECTION

SCALE: 3" = 1'-0"

J

CABLE TRAY

SEE DETAIL 10

THIS SHEET

DETAIL

SCALE: 1" = 1'-0"

11

3" SUBMERSIBLE

SOLIDS

HANDLING

SUMP PUMPS

GRATING NOTES:

1. BEARING BARS: 1" X 3/16"

       ON 1 3/16" CENTERS

2. CROSSBARS: 5/16Ø ROUND

        ON 4" CENTERS

3. BAND BARS: 3/4" X 3/16"

        FLAT BAR TRIM BANDED

4. WALKING SURFACE:

       SERRATED

5. GRATING MATERIAL:

       ALUMINUM

3
'
-
1
 
1
/
2
"

G
R

A
T

I
N

G

3'-1 1/2"

GRATING

SPLIT

BEARING

BAR

CROSSBAR

BAND BAR

3'-2 1/2"

FRAME

3'-0" X 3'-0"

SUMP

2'-7 1/2"

GRATING

1/4"

TYP

℄

SEE DETAIL 11

THIS SHEET

BEARING

BAR

CROSSBAR

3" SUMP PUMP

DISCHARGE PIPE
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E
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H

SEE DETAIL 12
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DETAIL

SCALE: 1" = 1'-0"

12

℄
TRANSMISSION

PIPELINE

CONCRETE PIPE

SUPPORT

SEE DETAIL 5
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BAND

BAR

REMOVABLE COVER WITH

DAYTON SUPERIOR UTILITY

ANCHOR LIFTING EYE TYPICAL (4)

OR APPROVED EQUAL

VALVE VAULT

REMOVABLE COVER

1/2" THICK

NEOPRENE

PAD

GREYFLEX

EXPANDING

FOAM SEALANT

SOLID SYNTHETIC RUBBER

INTERLOCKING MODULAR

LINKS w/STAINLESS STEEL

BOLTS AND NUTS,

INNERLYNX, LINK SEAL,

OR APPROVED EQUAL

WALL SLEEVE WITH

ANCHOR COLLAR

AND 2” WATER STOP

CONTINUOUSLY WELDED

ON BOTH SIDES

L1 1/4 X 1 1/4 X 1/4

HOT DIP GALVANIZED

GRATING FRAME

(TYP 4 EDGES)

EMBED ENCHOR

(TYP)

SEAL NOTE:

1. COORDINATE PIPE O.D.,

WALL SLEEVE AND SEAL

DIMENSIONS TO

DETERMINE DIAMETER

OF OPENING.

D
I
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M
E
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E

R
 
O

.
D

.

S
E

E
 
S

E
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L
 
N
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E
 
1

3'-0" X 3-0" OPENING

SINGLE LEAF ALUMINUM

ACCESS HATCH WITH

FALL-THROUGH PROTECTION

HATCH

HINGE

HATCH HINGE

ACCESS HATCH

FALL-THROUGH

PROTECTION

GRATING SYSTEM

3'-0" X 3-0" OPENING

SINGLE LEAF ALUMINUM

ACCESS HATCH

ACCESS HATCH OPEN

SCALE: 3/8" = 1'-0"
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VALVE VAULT
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BUTT STRAP JOINT

FIXED LADDER

W/ SAF-T-RAIL

AND POST

3'-2 1/2"

FRAME

3
'
-
2
 
1
/
2
"

F
R

A
M

E

4-1/2"Ø

NOTES:

1. "REF" DIMENSIONS ARE SHOWING

CLEARANCES AND ARE FOR

REFERENCE ONLY DURING THE

        DESIGN PHASE.

2. CONFIRM "REF" DIMENSIONS ON

SUBMITTAL DRAWINGS FOR

CONSTRUCTION.

3. FITTINGS AND SPECIALS IN

        ISOLATION ZONE SHALL HAVE

        MINIMUM WALL THICKNESS 

3

4

" AND

        INTERIOR LINING 20 MILS EPOXY,

        NSF61 PER AWWA C210.

OMIT FRAME

AT CABLE TRAY

SPLIT

D

R

A

I

N

3

4

" WALL

SEE NOTE 3

MATCH PUP I.D.

TO TRANSMISSION

PIPELINE I.D.

IN THIS ZONE

F

5'-6"

REF

BAND BAR

1/4"

TYP

6"

REF

2" SS PIPE

GUIDE RAILS

2" BRACKET W/SS

ANGLE SUPPORT

7-1/4"

REF

6'-10 1/2"

REF

5'-6"

REF

7'-5 1/2"

REF

VALVE VAULT

WALL BLOCK W/

WATERSTOP

D-10

BUTTERFLY VALVE VAULT
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5'-4"

CABLE TRAY

SECTION

SCALE: 3/8" = 1'-0"

C

A

B

DETAIL

1

DETAIL

SCALE: NTS

3

DETAIL

SCALE: NTS

4

1"

GAP

11'-8"

1
0
 
1
/
2
"

1
0
"

8"

VALVE

VAULT

VALVE VAULT

REMOVABLE

COVER

1/2" THICK

NEOPRENE

PAD

BACKER ROD

POLYSULFIDE

CROSS LINKING SEALANT

SCALE: 1" = 1'-0"

VALVE VAULT

REMOVABLE

COVER

1"

GAP

11'-8"

1
0
 
1
/
2
"

1
0
"

1/2" THICK

NEOPRENE

PAD

1
'
-
1
0
"

1'-10"

1'-2"

DETAIL

2

SCALE: 1" = 1'-0"

10'-6"

10'-6"

EXTENSION

STEM

EXTENSION

STEM GUIDE

SLEEVE

VALVE

VAULT

GREYFLEX EXPANDING

FOAM SEALANT

BACKER ROD

POLYSULFIDE

CROSS LINKING

SEALANT

GREYFLEX

EXPANDING

FOAM SEALANT

BACKER ROD

POLYSULFIDE

CROSS LINKING

SEALANT

GREYFLEX

EXPANDING

FOAM SEALANT

1
'
-
1
0
"

SECTION

SCALE: 3/8" = 1'-0"

B

FIXED LADDER

FLOW℄
NOMINAL

DIAMETER

TRANSMISSION

PIPELINE

3'-5"

1
0
"

T
H

K

CONCRETE PIPE

SUPPORT

SEE DETAIL 5

SHEET 3

5'-0"
5'-1"

3'-0" X 3-0" OPENING

SINGLE LEAF ALUMINUM

ACCESS HATCH WITH

FALL-THROUGH PROTECTION

FF. 03.50

CL. 10.00

TOC. 22.50

 01.50

FIXED LADDER W/

FALL PROTECTION

VALVE VAULT

REMOVABLE COVER

RUBBER SEATED

FLANGED BUTTERFLY VALVE

WITH WORM GEAR ACTUATOR

8
'
-
0
"

C
O

V
E

R

VALVE VAULT

SEE DETAIL 1

THIS SHEET

SEE

DETAIL 4

THIS SHEET

SEE DETAIL 2

THIS SHEET
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FOOTING

5'-1"

SUMP

1'-4"

BOC. 00.00

FG. 22.00

℄

SLOPE TO DRAIN

IN ALL DIRECTIONS

AROUND VAULT

8"

3'-0" X 3-0" OPENING

SINGLE LEAF ALUMINUM

ACCESS HATCH WITH

FALL-THROUGH PROTECTION

SEE DETAIL 3

THIS SHEET

VALVE VAULT
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EXTENSION
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MUD MAT AND

CHAIR SUPPORTS OR

APPROVED EQUAL

CLASS 1, 3" WELL GRADED CRUSHED

STONE FOUNDATION BASE ON GEOTEXTILE

SEPARATOR, DENSIFIED W/ VIBRATORY

COMPACTION, MIN. 4 PASSES

FLOWABLE FILL

IN PIPE ZONE,

SEE SPECS.

BRONZE BUSHING

GREASE NIPPLE

TOC. 22.50

ALIGNMENT BEARING

4'-6"

PUMP

3'-5"

9'-5"

1'-4"

THICK

MONOLITHIC

ISOLATION JOINT (TYP)

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

TEST LEADS SEE CATHODIC

PROTECTION DETAIL (TYP)

FLOWABLE FILL

ENCASEMENT

FILL FROM DRY BOTTOM

EXCAVATION TO 0.7X

OD OF PIPE

SEE SITE PLAN

FOR STRUCTURE

ELEVATIONS

1

1

1

1

TORQUE TUBE

2" OPERATING NUT

THRUST COLLAR

BRONZE BUSHING

TORQUE TUBE

GREASE NIPPLE

EXTENSION

STEM

EXTENSION

STEM GUIDE

2" OPERATING NUT

THRUST COLLAR

D-11

BUTTERFLY VALVE VAULT
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SECTION

SCALE: 3/8" = 1'-0"

E

SECTION

SCALE: 3/8" = 1'-0"

D

CONCRETE PIPE SUPPORT

SCALE: 3/8" = 1'-0"

5

CONCRETE SPLASH PAD

SCALE: 3/8" = 1'-0"

6

SLOPE TO DRAIN

IN ALL DIRECTIONS

AROUND VAULT

CONCRETE

SPLASH PAD

SEE DETAIL 6

THIS SHEET

DETAIL

SCALE: 1" = 1'-0"
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CLEAR
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3'-0" X 3-0" OPENING

SINGLE LEAF ALUMINUM

ACCESS HATCH WITH

FALL-THROUGH PROTECTION

8'-6"

DUCTILE IRON

3" SUMP PUMP

DISCHARGE

PIPING

FOOTING

SUMP

SEE

DETAIL 8

THIS SHEET
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3" GATE VALVE

3" SWING

CHECK VALVE

SUMP PUMP

2 HP CAST IRON SUBMERSIBLE

NON-CLOG ON SLIDE RAIL

185 GPM AT 30 FT TDH

GOULDS 3888D3 OR EQUAL

3'-0"

SUMP

1'-0"

CONSTRUCTION

JOINT

6" DUMBBELL PVC

WATERSTOP
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SUPPORT

SEE DETAIL 5
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SECTION

SCALE: 3/8" = 1'-0"
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INSTALL PLUMB

11/2" MUD MAT AND

CHAIR SUPPORTS OR

APPROVED EQUAL

CLASS 1, 3" WELL GRADED CRUSHED

STONE FOUNDATION BASE ON GEOTEXTILE

SEPARATOR, DENSIFIED W/ VIBRATORY

 COMPACTION, MIN. 4 PASSES

NOTES:

1. "REF" DIMENSIONS ARE SHOWING

CLEARANCES AND ARE FOR

REFERENCE ONLY DURING THE DESIGN

PHASE.

2. CONFIRM "REF" DIMENSIONS ON

SUBMITTAL DRAWINGS FOR

CONSTRUCTION.

3. THE TOP SURFACE OF THE CONCRETE

PIPE    SUPPORT BENEATH THE PIPE

SHALL BE FORMED OR TROWELED

SMOOTH TO A DIMENSIONAL RADIUS

EQUAL TO ONE HALF THE ACTUAL PIPE

O.D. PLUS 3/16 INCH WITHIN +/- 1/8 INCH

TOLERANCE.

FLOWABLE FILL

TO UNDISTURBED

SOIL,

SEE SPECS.

FF. 03.50

CL. 10.00

FG. 22.00

TOC. 22.50

 01.50

BOC. 00.00

HATCH DRAIN (TYP)

FLOWABLE FILL

TO UNDISTURBED

SOIL,

SEE SPECS.

SEAL

CABLE TRAY

SEE ELECTRICAL
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TO SPLASH PAD

SEE SITE PLAN
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SEE SITE PLAN
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DETAIL 1, D-10
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ON SHEET D-04.
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03315-CONCRETE FOR UTILITY CONSTRUCTION.
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PIPE FILLED WITH CONC.,

CROWN TOP.

PROVIDE 2-2" WIDE STRIPS OF

REFLECTORIZED TAPE ON BOLLARD (TYP.)
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NOTES:

1. CONSTRUCT THE FINAL 2 FEET OF THE MANHOLE AND PLACE

CONCRETE WITHIN  BLOCKOUT AFTER STREET PAVEMENT HAS BEEN

INSTALLED OR NATURAL GROUND HAS BEEN RE-ESTABLISHED.

2. ALL MANHOLE COVERS WITHIN HCFCD ROW SHALL BE FLUSH WITH

NATURAL GROUND, SEALED, AND BOLTED.

3. FOR HEAVY DUTY MANHOLE RING, SEE DETAIL 1, THIS DWG.

4. REINFORCEMENT DEPICTED IN DETAIL IS FOR STANDARD CONCRETE

COLLAR CONFIGURATION. EXTEND REINFORCEMENT PER

SPECIFICATIONS IF ALTERNATE OPTION IS USED.

5. FOR BUTTERFLY VALVE MANHOLES ON WATER MAINS 30-INCHES TO

78-INCHES, CENTER MANHOLE IN CONCRETE COLLAR.

6. INSTALL SQUARE COLLAR w/ BOLLARDS AT CORNERS WITHIN

CENTERPOINT ENERGY CORRIDOR. SEE DETAIL 2, THIS SHEET.
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OR APPROVED EQUAL

PVC WATERSTOP

OR APPROVED EQUAL

2 - #5 BARS

L PIPE

C

CONCRETE

GROUND LEVEL

C

L

WATER MAIN

CARSONITE FLATTOP

LINEMARKER ENHANCER

MODEL #CRFE01608

12"

D
E

P
T

H

1
8
"

4
8
"

2
"

3" DIA, WHITE,  SCHEDULE

40 PVC (UV PROTECTED)

V
A

R
I
E

S

DIA

NOTES:

VARIES

WHCRWA

BEFORE

DIGGING

CALL

281-398-8211

PIPELIN
E

W
ATER

W
AR

N
IN
G

WATER LINE MARKER1

--

TYPICAL WALL PENETRATION DETAIL2

--

C900 PVC OR C.I. OR D.I. PIPE

2" OPERATING NUT

WATER MAIN

VALVE BOX DETAIL

3

--

VALVE BOX COVER DETAIL

5

--

PREMOLDED JOINT

SEALER ALL AROUND

ADJUST TO

NATURAL GROUND

VALVE BOX RISER

(EJIW OR EQUAL)

UNLESS OTHERWISE

NOTED, INSTALL VALVE

STEM EXTENSION WITH

CENTERING DEVICE TO

WITHIN 4' OF FINISH

GRADE

10"

MIN.

8
"

4
'
-
0
"
 
M

A
X

.

1
 

1

2

"

5

8

"

7 

3

8

" DIA.

3

8

" DIA.

5

8

" DIA.

6 

7

8

" DIA.

2
 

1

2

"

3

4

"

7

1
6

"

7

8

"

WEST HARRIS

COUNTY

REGIONAL WATER

AUTHORITY

(EAST JORDAN IRON WORKS (EJIW) OR EQUAL)

VALVE BOX COVER (EJIW OR EQUAL)

(DETAIL 4, THIS DWG.)

WHEN VALVES ARE

LOCATED IN ROADS,

DRIVEWAYS, OR SIDEWALKS

CONCRETE PAD AROUND

TOP OF VALVE BOXES TO BE

30 SQUARE INCH, 8-INCH

THICK, REINFORCE W/ #3

REINF., BARS 08" C-C BOTH

WAYS, TWO LAYERS

BELL END OF PIPE

NOTES:

1. ~ WEIGHTS FRAME - 45 LBS, COVER - 10 LBS

2. MATERIAL - GRAY IRON ASTM A48 CL35B

NOTES:

1. WATER LINE MAKER TO BE INSTALLED AT THE FOLLOWING

LOCATIONS. NO SEPARATE PAY

- STREET ROW ON BOTH SIDES 1FT INSIDE ROW.

- HARRIS COUNTY FLOOD CONTROL DRAINAGE EASEMENTS

ON BOTH SIDES 1FT INSIDE ROW.

- CROSSING PIPELINE CORRIDORS ON BOTH SIDES.

- CHANGES IN WATERLINE HORIZONTAL DIRECTION GREATER

THAN 20 DEGREES.

- OTHER LOCATIONS AS INDICATED ON DRAWINGS

P
R

E
C

A
S

T

C
O

N
C

R
E

T
E

S
T

R
U

C
T

U
R

E

C
A

S
T

-
I
N

-
P

L
A

C
E

C
O

N
C

R
E

T
E

S
T

R
U

C
T

U
R

E

2 - #5 BARS

L PIPE

C

VARIES

RESILIENT VAULT/MANHOLE CONNECTOR

W/ STAINLESS STEEL HARDWARE, PRESS-SEAL

PSX: DIRECT DRIVE OR APPROVED EQUAL

STAINLESS STEEL PIPE CLAMP

1. POLYSULFIDE SEALANT EXTERIOR SIDE ONLY.

2. SOLID SYNTHETIC RUBBER INTERLOCKING MODULAR LINKS

w/STAINLESS STEEL BOLTS AND NUTS, THUNDERLINE LINK SEAL, OR

APPROVED EQUAL.

3. IF MANHOLE IS CAST IN PLACE CONSTRUCTION, PROVIDE DETAIL(S)

FOR WALL PENETRATION INCLUDING EXTRA REINFORCING.  DETAILS

TO BE SEALED BY A PROFESSIONAL ENGINEER LICENSED IN TEXAS.

4. CAST OR CORE PENETRATION W/IN MANUFACTURER'S SPECIFIED

TOLERANCES FOR THE PRODUCT. INSTALL CONNECTOR PER

MANUFACTURER RECOMMENDATIONS.

5. COORDINATE WITH SEAL MANUFACTURER FOR SIZE OF STEEL

SLEEVE.

STEEL SLEEVE w/SEEP RING

TIGHT COLLAR.

SEE DETAIL 4 HIS SHEET

STEEL SLEEVE w/SEEP RING

TIGHT COLLAR.

SEE DETAIL 4 THIS SHEET

STAINLESS STEEL EXPANSION RING

FILL VOID BEHIND PIPE

SLEEVE w/NON-SHRINK

GROUT

PVC WATERSTOP

OR APPROVED EQUAL

SCALE: NTS.

SCALE: NTS.

VARIES

2
"

3

8

"

V
A

R
I
E

S

STEEL SLEEVE W/SEEP RING4

--
SCALE: NTS.

SCALE: NTS.

SCALE: NTS.
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"C" RAIL 1.65 x 1.250

4" DIAMETER TERMINAL POST

TENSION BAND

BRACE BAND & RAIL END

N.T.S.

PERIMETER SECURITY FENCE TERMINAL POST CONNECTION

BRACKET & TIE WIRE

ATTACHMENT TO RAIL 12" O.C.

USING TAMPER PROOF ATTACHMENTS, SECURE TENSION

BANDS TO TENSION BARS APPROXIMATELY 24" O.C.  FOR

GALVANIZED FINISHES TACK WELDING ACCEPTABLE

TYPICAL TERMINAL POST INSTALLATION FOR

WELDED MESH FABRIC COMBINATIONS

BRACKET SPACING NOT

TO EXCEED 15" O.C.

5

-

N.T.S.

DOUBLE SWING GATE

16"

4
'
 
(
T

Y
P

.
)

(TYP.)

16'-0" DOUBLE SWING GATE

6
"

8
'
-
0

"
1

'
-
0

"
4

'
-
0

"

GATE POST

(AS REQUIRED

BY FENCE OPTION)

RAZOR WIRE (TYP)

BARBED WIRE,

3-STRANDS (TYP.)

0.5" x 3" x 10.5 GAGE

WELDED WIRE MESH

HOT DIP GALVANIZED

1
2

"

GATE FRAME

6" CONTINOUS REINF. CONC.

PAVEMENT MOW STRIP

2

-

1
'
-
0

"

8' MAX.

(TYP)

16"

4
'
 
(
T

Y
P

.
)

(TYP.)

14" O.C. (TYP.)

NOT TO EXCEED

BRACKET SPACING

CHROMATE CONVERSION COATED,

HOT-DIPPED GALVANIZED

TERMINAL POST

4" DIAMETER

BOLT SPACING NOT TO

EXCEED 14" O.C.

3.25"X2.50" "C" POST WITH

ATTACHING  HARDWARE &

CONTINUOUS BAR. BAR

MAY BE IN TWO PIECES.

TOP RAIL, (TYP.)

8
'
-
0

"
4

'
-
0

"

6
"

4000 PSI CONCRETE

BASE FOR POSTS, (TYP.)

HAVE A 45° PROJECTION OUT

ALL EXTENSION ARMS SHALLLOOP CAP

RAZOR WIRE (TYP.)

BARBED WIRE,

3-STRANDS (TYP.)

2" MESH

OVERLAP (TYP.)

GENERAL SITE FENCING 1

1.625 x 1.25" ROLL FORMED TOP,

MIDDLE AND BOTTOM RAIL

-

0.5" X 3" X 10.5 GAGE

WELDED WIRE MESH

HOT DIP GALVANIZED

N.T.S.

6
"

3 STRANDS OF 4 POINT

CLASS 3 BARBED WIRE

GALV. STEEL CAP AND

45° ARM

1'-4"

2'-0"

FENCE POST BEYOND

(PER PLAN)

CONTINUOUS

CONCRETE MOW STRIP

FINISH GRADE

2 - #4 REBAR CONTINUOUS

#4 REBAR AT 2'-0" O.C.

CONCRETE FOOTING

FOR FENCE POSTS

BEYOND

N.T.S.

CONCRETE MOW STRIP DETAIL 3

-

3 STRANDS OF 4 POINT

CLASS 3 BARBED WIRE

GALV. STEEL CAP AND

45° ARM

N.T.S.

4

-

3 WIRE 45°

BARBED WIRE ARM

BOULEVARD CLAMP

BOULEVARD CLAMP

NOTES:

1. TWO-INCH NOMINAL SPACE BETWEEN

BOTTOM OF FENCE AND CONCRETE MOW STRIP
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NOTES:

1. MANUFACTURED FROM 60,000# MIN YIELD

    STEEL PER ASTM A-470 AND COATED

    WITH MINIMUM 2OZ ZINC PER SQ. FOOT

    PER SIDE CONFORMING TO ASTM 1043

2. WALL THICKNESS AVAILABLE IN 0.150

    AND 0.130

RO.25

(TYP.)

2

'

-

6

"

1

'

1

'

3

'

-

3

"

(TYP.)

0.150"

HOLE LOCATION

14" MAXIMUM

SPACING

14" MAXIMUM SPACING

TERMINAL POST

CONNECTIONS

TERMINAL POST

CONNECTION

LINE POST

CONNECTION

4" ROUND TERMINAL POST

TIE WIRE

SPACING

12"

WELDED WIRE CORNER GUARDS:

SHALL BE FABRICATED FROM LOW CARBON STEEL WIRE

AND ELECTRONICALLY CONTROL WELDED, FORMING A

SPECIFIED MESH SIZE. THE WIRE SHALL CONFORM TO

ASTM A 853 GRADE AISI 1008, HAVING A NOMINAL

TENSILE STRENGTH OF 83,000 PSI.  AFTER WELDING, THE

FABRIC SHALL BE HOT-DIPPED GALVANIZED IN

ACORDANCE WITH ASTM A 123.

1
/
2

"

3
"

10.5 GAGE

HOLE LOCATION

14" MAXIMUM

SPACING

"C" RAIL 1.625" X 1.25"

TOP RAIL AND FLAT BAR

CONNECTION FOR LINE

POST

WELDED MESH

10.5 GAGE

RAIL CAP (TYP.)

0.5" X 3" MESH

3/8" DIA.

CARRIAGE BOLTS

3
'
-
3

"

1' 1'

2'-6"

0.150"

N.T.S.

FENCE POST CONNECTION w/CONTINUOUS BAR

N.T.S.

1/2 IN. x 10.5 GA. WIRE MESH

N.T.S.

"C" POST CONNECTION DETAIL

1/2" x 3" x 10.5 Gage

6

-

8

-

7

-

R0.25

N.T.S.

BOULEVARD CLAMP
9

-

"C" POST

3

8

" DIA. CARRIAGE

BOLTS

MIDDLE OR BOTTOM

"C" RAIL
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NAT. GND.

(TYP)

W

A

T

E

R

M

A

I

N

M
I
N

PLAN

M
A

X

C VALVE

4
'
-
0

"
 
O

.
C

.

M
A

X

SEE NOTE 7

M
I
N

L MANHOLE RISER

MIN

PROVIDE ISOLATION FLANGES  AND

ELECTRICAL BONDING ACROSS

VALVE FROM PIPE TO PIPE, SEE

CATHODIC PROTECTION DETAILS

NOTE:

SHOULD CONTRACTOR DESIRE TO USE

VALVES IN A THROTTLED POSITION FOR

FILLING OF LINE SEGMENTS, OBSERVE

RECOMMENDATIONS OF VALVE

MANUFACTURER TO PRECLUDE DAMAGE

ASSOCIATED WITH THROTTLING MODE OF

OPERATION.

C

L

C

HEAVY DUTY ECCENTRIC  MANHOLE RING

& COVER  (SEE DETAIL 1, DWG D14)

48" PRECAST MANHOLE SECTION SEE

SPECIFICATION SECTION 02082 "MANHOLES"

PROVIDE CONC. COLLAR (6' DIA. OR SQ. x 12" THICK)

WITH 1- #3 BAR CONTINUOUS FOR OPEN AREAS

MAXIMUM TWO 12" STD PRECAST CONC

SECTIONS (SEE NOTE 1)

CONCRETE COLLAR

(SEE DETAIL 3, DWG D14)

L VALVE OPERATOR

SEE NOTE 5

USE TRUMBALL MFG OR

APPROVED EQUAL WITH A

BEARING FOR HIGH SPEED

POWER STEM OPERATOR

SEE DETAIL 3, THIS SHEET

WALL PENETRATION

(SEE DETAIL 2, DWG. D15)

(SEE NOTES 8, 9, & 10)

PROVIDE OPENING IN

PRECAST MANHOLE =

OUTSIDE DIAMETER OF

PACKING GLAND PLUS 4"

C

L

HALF SECTION FOR

MANHOLE IN OPEN AREA

HALF SECTION FOR

MANHOLE IN PAVEMENT

12" MIN

2'-7"

3
'
-
0

"

24"

48"

51"

4
'
-
0

"

V
A

R
I
E

S
 
(
S

E
E

 
N

O
T

E
 
1

1
)

7
'
-
6

"
1

2
"

3

---

VALVE OPERATOR SUPPORT

#6 @ 12" O.C.E.W.

CONCRETE ACTUATOR SUPPORT,

PROVIDE A MINIMUM CLEARANCE OF

6" BETWEEN THE FOUNDATION OF

ACTUATOR AND THE FLANGE OF

THE WATER MAIN

60" DIA

3
0

"

GENERAL NOTES:

1. PROVIDE RAMNEK OR APPROVED EQUAL BETWEEN

PRECAST SEGMENTS OF THE MANHOLE.

2. PROVIDE AN APPROVED PETROLEUM BASED TAPE

ENCAPSULATING ALL BOLTS IN MANHOLES & VAULTS.

3. ALL JOINTS SHALL BE BONDED, BONDING DETAILS AT

    ISOLATION/ BUTTERFLY VALVES. SEE THE CATHODIC

    PROTECTION DETAILS.

4. FIELD COAT ALL FLANGE BOLTS, FLANGE COUPLING,

FLANGE COUPLING ADAPTER AND  THRUST TIE 

ASSEMBLIES AFTER ASSEMBLY TO 35 MDFT W/2 

COATS OF COAL TAR EXPOXY.

5. 2" OPERATING NUT ON LARGE DIAMETER BUTTERFLY

 VALVES SHALL TURN CLOCKWISE TO OPEN  VALVE 

ABOVE - GROUND & PLANT VALVES SHALL OPEN 

COUNTER CLOCKWISE.

6. PLACE MANHOLE ON COMPACTED (95% SPD) BOTTOM.

7. FOR PAVEMENT REPAIR, SEE PAVEMENT REPAIR

NOTES ON DWG D-04.

8. POLYSULFIDE SEALANT EXTERIOR SIDE OF WALL

PENETRATION ONLY.

9" MIN.

FLOWABLE FILL

BEDDING LAYER (GRANULAR

EMBEDMENT NOT COMPACTED)

FILTER FABRICGRAVEL EMBED

BUTTERFLY

VALVE

BUTTERFLY VALVE

PLAN

C VALVE

C MANHOLE RISER

PROVIDE ISOLATION FLANGES  AND

ELECTRICAL BONDING ACROSS

VALVE FROM PIPE TO PIPE, SEE

CATHODIC PROTECTION DETAILS

L

BUTTERFLY

VALVE

NAT. GND.

(TYP)

W

A

T

E

R

M

A

I

N

M
I
N

M
I
N

ELEVATION

M
A

X

4
'
-
0

"
 
O

.
C

.

M
A

X

#6 @ 12" O.C.E.W.

SEE NOTE 7

M
I
N

MIN

60" DIA

C

HEAVY DUTY ECCENTRIC  MANHOLE RING

& COVER  (SEE DETAIL 1, DWG D14)

PROVIDE CONC. COLLAR (6' DIA. OR SQ. x 12" THICK)

WITH 1- #3 BAR CONTINUOUS FOR OPEN AREAS

BUTTERFLY VALVE

MAXIMUM TWO 12" STD PRECAST CONC

SECTIONS (SEE NOTE 1)

CONCRETE COLLAR

(SEE DETAIL 3, DWG. D14)

2

---

BUTTERFLY VALVE w/ OPERATOR MANHOLE

(FOR WATER LINES 30-INCHES TO 54-INCHES )

L VALVE OPERATOR

SEE NOTE 5

CONCRETE ACTUATOR SUPPORT, PROVIDE A

MINIMUM CLEARANCE OF 6" BETWEEN THE

FOUNDATION OF ACTUATOR AND THE

FLANGE OF THE WATER MAIN

WALL PENETRATION

(SEE DETAIL 2, DWG. D15)

(SEE NOTES 8, 9, & 10)

PROVIDE OPENING IN

PRECAST MANHOLE =

OUTSIDE DIAMETER OF

PACKING GLAND PLUS 4"

C

L

HALF SECTION FOR

MANHOLE IN OPEN AREA

HALF SECTION FOR

MANHOLE IN PAVEMENT

1
2

"

12" MIN

2'-7"

3
'
-
0

"

24"

48"

51"

4
'
-
0

"

V
A

R
I
E

S
 
(
S

E
E

 
N

O
T

E
 
1

1
)

7
'
-
6

"
1

2
"

L

STIFFENING RING (TYP)

SEE NOTE 13

(2) #2 AWG

HMWPE

1

---

BUTTERFLY VALVE w/ OPERATOR MANHOLE

(FOR WATER LINES 54-INCHES AND LARGER )

USE TRUMBALL MFG OR

APPROVED EQUAL WITH A

BEARING FOR HIGH SPEED

POWER STEM OPERATOR

SEE DETAIL 3, THIS SHEET

NOTES:

1. MATCH ANCHOR BOLT

MATERIAL TO TRUMBULL

STEM GUIDE.

MANHOLE WALL

VALVE OPERATOR

USE TRUMBULL STEM GUIDE

OR APPROVED EQUAL. SEE

SPEC 15180.

BRONZE BUSHING

3/4" x 2" ANCHOR

BOLTS (TYP FOR 2)

SEE NOTE 16

9. SOLID SYNTHETIC RUBBER INTERLOCKING

MODULAR LINKS W/STAINLESS STEEL BOLTS AND

NUTS, THUNDERLINE LINK SEAL, OR APPROVED

EQUAL.

10. IF MANHOLE IS CAST IN PLACE CONSTRUCTION,

PROVIDE DETAIL(S) FOR WALL PENETRATION

INCLUDING EXTRA REINFORCING.  DETAILS TO BE

SEALED BY PROFESSIONAL ENGINEER LICENSED IN

TEXAS.

11. FOR MANHOLES DEEPER THAN 8 FEET, INCREASE

SIZE OF ACCESS MANHOLES TO 72-INCH OR 84-INCH

DIAMETER & PROVIDE FIXED LADDER WITH

SAF-T-CLIMB OR APPROVED EQUAL. SEE DETAIL 4,

DWG D-10

12. FOR CONCRETE COLLAR SEE DETAIL 3, DWG D-10.

13. ON STEEL PIPE, MANUFACTURERS SHALL SUPPLY

PIPE OR FITTING/ADAPTORS CONNECTED TO THE

BUTTERFLY VALVE WITH MINIMUM 

5

8

" THICK X 6"

TALL STIFFENING RINGS UPSTREAM AND

DOWNSTREAM OF BUTTERFLY VALVE. THESE RINGS

SHALL BE PLACED 4' FROM THE CENTERLINE OF THE

BUTTERFLY VALVE AND SHALL BE DESIGNED SUCH

THAT THE PIPE ADJACENT TO VALVE IS LIMITED TO

NO MORE THAN 0.25% DEFLECTION AT THE DEPTH

OF COVER SHOWN ON THE PLANS.

14. THE CONTRACTOR SHALL ENSURE ALL STULLING IN

PIPE ADJACENT TO VALVES REMAINS IN PLACE

UNTIL FLOWABLE FILL HAS BEEN PLACED AND

CURED.

15. CONTRACTOR  SHALL PLACE FLOWABLE FILL IN

EQUAL LIFTS ON EITHER SIDE OF PIPE AND VALVE

AND ENSURE THE PIPE AND VALVE REMAIN ROUND

WITHOUT DEFLECTION UNTIL FLOWABLE FILL

          CURES.

16. MATCH ANCHOR BOLT  MATERIAL TO TRUMBULL 

STEM GUIDE.
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