
42" 

FINISHED GRADE 

5/8" x 3/4" METER 
TO BE OBTAINED FROM 
THE SERVICE AUTHORITY 

18" WATER METER BOX COVER, SET UP 
TO ACCOMODATE AUTOMATIC METER 
READING APPLICATIONS. 

18"�----I� 

l 
MIN COVER 30"x 18" 

METER 
BOX 

BOTH ENDS TO 
METER YOKE, FORD NO. 
500 SERIES, WITH TWO 
ANGLE VALVES OR EQUAL 

-=---=--=--=------,' 1--- -----

/,/ 4" COPPER PIPE 
TYPE "K" ASA 

CORPORATION STOP 
FORD F -600 (WITH FLARE COPPER 
OUTLET) OR APPROVED SUBSTITUTE 

NO. H23.1-1947 
(SOFT TEMPER) 

COMMON 
BRICK AT 
QUARTER 
POINTS 

-,-____ __ __,j:-:----

1. 5' Min .1 
- -/- --To be installed 

By Property 
Owner 

NOTES: 
1. ALL WATER METERS SHALL REGISTER IN GALLONS.
2. 36" OF COVER SHALL BE REQUIRED ON COPPER SERVICE FROM DISTRIBUTION MAIN

TO METER BOX.
3. METER BOX SHALL BE ONE PIECE CONSTRUCTION OF CONCRETE, PVC OR RIGID FIBERGLASS

(NOT ORANGEBURG)

Special Note: 

4. METER YOKE SHALL INCLUDE TWO 3/4" FORD ANGLE VALVES. ALL FITTINGS SHALL
BE FLARED. SOLDERED FITTINGS WILL NOT BE PERMITTED.

5. SERVICE LINE LEAVING METER BOX SHALL BE STUBBED OUT AT LEAST 5' WITH
TYPE ''K'' COPPER

The service line between the main and the 
meter will be one continuous piece of pipe. 
(No joints will be permitted) 1

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION SYSTEM 
5/8" X 3/ 4" METER 



�-- 24" WATER METER BOX COVER, SET UP TO 

.36"

MIN. 

ACCOMODATE AUTOMATIC METER 
READING APPLICATIONS. 

2 - Req'd -----'f--1---�- - - - --1---------,_ 
FORD 

AV 92-444 
ANGLE VALVE 

2" COPPER 

FORD YOKE 
Y 504 

I" BRASS PIPE 

�!r---+-+- 2" x 1" BRASS 
BUSHING 

FORD No L21- 77 

2" COPPER (5' MIN. 
OUTSIDE METER VAULT) 

CLEAN STONE (VDOT No. 57) 

NOTES: 

1. ONE PIECE BOX 24" x 30" (1" METER) MUST BE USED. 
2. INSTALLER MAY SUBSTITUTE TYPE "K" SOFT COPPER FOR 

BRASS SHOWN, PROVIDED APPROPRIATE FITTINGS AND VALVES
ARE USED. 

3. METER BOX MATERIAL. CONCRETE, PVC, OR RIGID FRP. 

Special Note: 
The service line between the main and the 
meter will be one continuous piece of pipe 
(No joints will be permitted) 

18" 

2

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION SYSTEM 
1" METER IN 2" COPPER TUBE SERVICE



36"

MIN. 

FINISH GRADE 

CONC. BLOCK 

\ 2" COPPER 

NOTES: 

� -- --L.4" WATER METER BOX COVER, SET UP TO 

ACCOMODATE AUTOMATIC METER READING 

APPLICATIONS. 

5' MIN. 
PIGTAIL 

� -�e--- --�- COMMON BRICK 

FLOW 

AT QUARTER POINTS 

90 DEGREE BEND ("L") 
OR FORM PIPE 

1. 36" x 30" ONE PIECE BOX MUST BE USED. 

Special Nate: 

2. COPPER SERVICE LINE SHALL BE TYPE "K" A.SA No H 23.11947. 

(SOFT TEMPER) 

3. LINE LEAVING BOX SHALL BE TYPE "K" COPPER AT LEAST 5' PAST BOX

4. METER BOX MATERIAL: CONCRETE, PVC, OR RIGID FRP.

The service line between the main and the 
meter will be one continuous piece of pipe. 
(No joints will be permitted) 

3

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION SYSTEM 1 
1 /2'' METER 



FINISH GRADE 

" 
, 

� -- -- 24" WATER METER BOX COVER, SET UP TO 
ACCOMODATE AUTOMATIC METER READING 
APPLICATIONS. 

2'' BRASS 
4 ' > .f , , 

<7' , • J , • 4 

CONC. BLOCK -+r---1------l-=-+-►d

. , , d 
, 

2.0' 

d , ' ,7 , • �� 

�"' , • d � • 
2.0' 

��ct=c;;;;;;�-��

BRASS PIPE (TYP.) 

COMMON BRICK� 
AT QUARTER P

:
l
�::rn JCAP (OR PLUG) DRILLED & TAPPED 

PLUG (OR CAP) DRILLED & TAPPED 

4" OR LARGER D I P. 

NOTES: 

1. 36" x 30" ONE PIECE BOX MUST BE USED.
2. INSTALLER MAY SUBSTITUTE TYPE "K" SOFT COPPER FOR

BRASS SHOWN, PROVIDED APPROPRIATE FITTINGS AND
VALVES ARE USED.

3. METER BOX MATERIAL: CONCRETE, PVC, OR RIGID FRP. 

4

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION SYSTEM 
1 /2" & 2" METER IN 0.1.P. SERVICE 



"s;-
1 

in 

i---------------7 

STD MH Frame & Cover 
Marked "WATER" 

I 

I 

I 

I 

SUMP 7
,J

SEE DETAIL 33 

L ______________ _J 

·o 
I 

18" STD METER LID 
CENTERED OVER METER DIAL 

TOP PLAN 
May Use 30"X 30" Hatch Cover 
With Locking Hosp (Bilco J4AL 
or Equal) 

FINISH GRADE 1
- I 10'-8" 

o 
I 

<.O 

,-----,;:;- -------;,<l�----:::c==cc::-re:--------z:s--71,j"='::'
=

=:saaa;;n----i [> 

V 
[> 

[> 

POURED CONC. OR BRICK MASONRY 
PIPE SUPPORT (TYP) 3'-o"± 

NOTES: 

1. DIM. "A" EQUALS 8 TIMES NOMINAL METER SIZE.
2. DIM. "B'' TO ACCOMMODATE METER & STRAINER.
3. BYPASS DIAMETER ONE SIZE SMALLER THAN METER.

c.o 0 
I I -

-- N 

MH STEPS 
16" O.C. 

4. BYPASS OF BRASS OR DUCTILE IRON PIPE W/MATCHING VALVE.
5. PIPE JOINTS SHALL BE SCREWED (UNDER 3" w) OR FLANGED (3" w AND OVER.)
6. SHOP DRAWINGS SHALL BE SUBMITTED TO CCWSA FOR APPROVAL.
7. SUMP MUST BE DRAINED TO DAYLIGHT OR PROVIDE ELECTRICITY AND A PUMP.
8. METER MUST BE READABLE BY AUTOMATIC METER READER. PROVIDE

TOUCH-READ PAD ON METER LID OR OTHER LOCATION APPROVED BY CCWSA

5

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION SYSTEM 3" 
AND LARGER METER 

mmarsh

mmarsh

mmarsh

mmarsh
SEE NOTE 9

mmarsh
 OR

mmarsh

mmarsh
PROVIDE BLIND FLANGE WITH 1" TAPPED CONNECTION AND 1" CORPORATION STOP WITH THREADED END TO FACILITATE IN PLACE TESTING OF METER.

mmarsh
9.



DISC. SIZE 

MAIN METER 4" 5" 

BY-PASS METER 1-1/2" 1-1/2"

ASSEMBLY BY-PASS 3" 3" 

LEGEND 

0 TEE rAPPED - 2 INCH - AT POSITION "G".

(2) R.W. GATE VALVE.

(j) ROCKWELL TURBO METER W/IMPULSE
CONT ACTOR. 

© DETECTOR CHECK VALVE

(B FLANGED BASE ELBOW

© BUTTERFLY VALVE 

(jJ FLANGE ADAPTER. USE DRESSER STYLE 128.

@ IRON PIPE BY NATIONAL FIRE STANDARDS
NIPPLE W /CAP 

® GATE VALVE

@) SWING CHECK VALVE

GENERAL NOTES 

A.) ACCESS DOOR = 30"X 30" 
HATCH COVER W/LOCKING 
HASP. (BILCO J4AL OR 
EQUAL) 

B.) VAULT DIM. = MIN. DIM 
10'L X 7'W X 6'D - WALL 
THICKNESS = 6" MIN. 

C.) METERS WILL BE PROVIDED 
BY THE SERVICE AUTHORITY. 

D.) ALL BY-PASS METER PIPING 
WILL BE 2" BRASS, (NO GAL V. 
STEEL) 

8" 10" 

2" 2" 

4" 6" 

F .) SUMP AREA MUST BE 
DAY LIGHTED OR PRO�DE 
A PUMP. 

® 

E.) SHOP DRAWINGS SHALL BE SUBMITTED TO 
THECCWSA FOR APPROVAL 

Town of Culpeper & 
Culpeper County

MAIN LINE 
METER VAULT

3.5'-4.0' 

6

mmarsh
5

mmarsh
5



J

o_ 
w 

0 

z 

2 

- - TO METER ---
/

\_ COPPER SERVICE TUBING
("K'' TYPE") 

CORPORATION STOP: FORD F-600 (WITH 
FLARE COPPER OUTLET) OR APPROVED SUBSTITUTE

� TAPPING SADDLE REQUIRED FOR
2'' SERVICES AND LARGER 

� EXISTING WATER MAIN

Town of Culpeper & 
Culpeper County 

WATER SERVICE 
CONNECTION DETAIL

7



FINISH GRADE

WATER MAIN
(SIZE VARIES)

1'-0" 2'-0" 

-+--- -- VALVE BOXES- - - ->----

THREADED W/2"
GALV. CAP I I

I I
I I

2" BRASS PIPE - - -----,--t I
I I
I I

2" ELL-DRILL (2) TWO 1 /8"
HOLES FOR DRAINAGE

PURPOSES.

�
2" GATE VALVE

CLEAN WASHED 
�GRAVEL 

""""''"'r-= 

\_ IAPPED PLUG 

2" BRASS PIPE

NOTES:

1. ALL 2" PIPE AND FITTINGS TO BE BRASS OR TYPE "K"
COPPER.

6" MAX

8

Town of Culpeper & 
Culpeper County 

WATER DISTRIBUTION 
SYSTEM BLOW-OFF AT END 

OF LINES

mmarsh
PROVIDE PIPE JOINT RESTRAINTS AS REQUIRED.

mmarsh
2.

mmarsh
SEE NOTE 2



ADJUSTABLE VALVE BOX. 
BUFFALO TYPE MUELLER 
10364 OR APPROVED EQUAL. 

MECHANICAL JOINT GATE OR 
BUTTERFLY VALVE, MUELLER A-238O-2O 

� -- OR APPROVED EQUAL. 

CONCRETE ANCHORAGE 
(BLOCK ACCEPTABLE) 

VALVE AND PIPE SHALL HAVE SAME NOMINAL DIAMETER 

Town of Culpeper & 
Culpeper County 

TYPICAL VALVE 
AND VAL VE BOX

9



STANDARD MH FRAME 
AND VENTED COVER 
MARKED "WATER" (SEE 
DETAIL 33) 

FINISHED 

BALL VALVE 
W/HANDLE 

COMBINATION 
AIR RELEASE VALVE -+--+--------

6" AGGREGATE 
FILL -------' 

CONNECT PIPE OR COPPER TUBING TO OUTLET 
AND EXTEND UP PLACING VALVE AS SHOWN. 
USE FITTINGS AS REQUIRED. PROVIDE 
SCREENED, DOWNWARD-FACING ELBOW 
& PIPE. 

oO 0 

o 0 o -,,,o 
9,,0 

O 0 
Oo 

MH FRAME & COVER 
2" MIN SPACER 

6" MIN. PROVIDE 
ADDITIONAL THICKNESS: 
IF REQD BY FINISHED 
GRADE OR STREET 
ELEVATION 

PRECAST CONCRETE 
BASE UNIT (FOR MH 
STEPS SEE DETAIL 
NO. 28) 

VARIES 

SADDLE (IPT) 

- �o o o 
0

l
0

1°2:J
-

-i= 4" AGGREGATE FILL 

PLACE 12"x8" CONCRETE RING FOOTING TO SUPPORT 
CHAMBER. LEAVE OPENING BELOW PIPE. 

NOTE: 
1. COMBINATION AIR RELEASE VALVES SHALL BE CONSTRUCTED WITH CAST IRON

BODIES, STAINLESS STEEL FLOATS, BRONZE TRIM, AND BUNA-N SEALS.
VALVES SHALL BE OF THE COMBINATION TYPE TO RELIEVE LARGE VOLUMES
OF AIR AS THE LINES ARE FILLED, RELIEVE VACUUM AS THE LINES ARE EMPTIED,
AND ALSO RELEASE SMALL QUANTITIES OF ENTRAINED AIR UNDER PRESSURE.
MANUFACTURERS SHALL BE '°VALVE AND PRIMER CORPORATION", "EMPIRE
SPECIALTY VALVE", OR ''vALVEMATIC VALVE & MANUFACTURING COMPANY".

2. MANHOLE MATERIALS AND FABRICATION SHALL BE IN ACCORDANCE WITH
ASTM C478. SIZE OF AIR RELEASE VALVE, GATE VALVE, FITTINGS
AND WORKING PRESSURES AS SHOWN ON THE DRAWINGS.

10
Town of Culpeper & 

Culpeper County 
WATER DISTRIBUTION SYSTEM 

COMBINATION AIR RELEASE VALVE ASSEMBLY



NOMINAL
PIPE SIZE
(INCHES) 

3 
4 
6 
8 

10 

12
16
18 
24
30
36 
42

TWIST-OFF NUT

GASKET

\ I 
� MECHANICAL JOINT BELL

\_ EBAA IRON MEGALUG
RESTRAINING DEVICE 
OR APPROVED SUBSTITUTE

NUMBER OF NUMBER OF RATED 
TWIST-OFF NUTS T-BOL TS PRESSURE

2 4 350 PSI
2 4 350 PSI 
3 6 350 PSI 
4 6 350 PSI 
6 8 350 PSI 
8 8 350 PSI 
12 12 350 PSI 
12 12 250 PSI 
16 16 250 PSI 
20 20 250 PSI
24 24 250 PSI
28 28 250 PSI

1 Make any joint deflection necessary before torquing the T-head bolts.
2. Tighten T-head bolts, bottom first, then top, sides and remainder. 
3. Repeat Note 1. until all T-bolts are properly torqued. 
4. Tighten twist-off nuts so that all wedges firmly contact pipe. 
5. Tighten twist-off nuts in alternating manner.shearing off nuts. 
6 MEGALUG may be reset or reused by assembly as described above and 

torquing wedge bolts to 90 ft-lbs.

Town of Culpeper & 
Culpeper County 

JOINT RESTRAINT 
DEVICE 

11 



r FINISHED GRADE

/ 

SECTION A-A 

CARRY CONCRETE 
TO UNDISTURBED 
EARTH OR FIRM 
SUBGRADE 

SOIL 
PROPERTIES 

"cl 
LL_ 
1/) >-
(L <I: __J 
o LO u a::: 
c::, - w 

2 II SE 
11-e-U)aJ 

1/) I-

u LL_ 

0 

0 
z 
<I: 
1/) 

0 L.() >-
II

---
� 

U) II i7i 
Ut>-w 

1/) 
0 
0 __J 

PLAN 

Concrete Block Dimensions Add To 
At 150 PSI Pressure 

w Dimension D 
N For Each Add 
vi 50 PSI P ressure 

D E F G Up To 300 PSI 

3" 4" 1' 4" 6" 2" 
4" 4" 1' 4'' 6" 2" 
5" 6" 1'-2" 5" 7" 2" 
8" 8'' 1'-4" 8" 7" 2" 
10" g" 1'-6" 8" 8" 4" 
12" 1' 1'-8" 1' g" 4" 
16" 1'-3" 2' 1' g" 5" 

20" 1'-3" 2'-6" 1' 10" 6" 

24" 1'-6" 3' 1' 1' 6" 
30" 2' 3'-6" 1'-4'' 1'-2" g" 

3" 10" 1'-6" 6" g" 2" 
4" 1' 2' 6" g" 2" 
6" 1'-6" 2' 6" 1' 2" 
8" 2'-4" 2' 8" 1' 2" 
10" 2'-6" 2'-3" 8" 1' 4" 
12" 3'-4" 2'-6" 1' 1' 4" 
16" 4'-2'' 3' 1' 1'-6" 6" 

20" 4'-6" 3'-6" 1' 1'-6" 6" 

24" 5'-8" 4' 1'-6" 1'-6" 6" 
30" 7' 5' 2' 1'-6" g" 

DIMENSION D & E SHALL BE ADJUSTED FOR REQUIRED AREA. 
DIMENSION F & G SHALL REMAIN SAME. 
DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE 
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT. 

Adjustment For Cone. 
Area For Different 

Height HC To Be Measured 
From Grade to ct Of Pipe 
Up To 8'-1" 12'-1'' 16'-1" 

8' To 12' To 16' To 20' 

<I: <I: <I: <I: 
w w w w 
0-- 0--W 0--w 0-- w 
sc,:w <I: 

X 
<I: <l'. x 

X "" x 

oo "" QO go uo 
S x 0 Sx ii5 X 

__J x m en m men 
. C::, . c--- en 

. N. c---u uro u u tO 
z- 30 zc::, 30 
0 0 u u u u 

<I: <I: <I: <I: w w w w 
0-- 0-- °" w o--w sc,:W sc,:W <l'. x 

<I: 

><: x 
X "" x ijo "" 

go go uo 
S x 0 

ii5 X ii5 X 
__JX m en (D 

. c::, . en . c--- en 

u,....: �ci un · Nu 
z 6ci zO 

0 0 0 u u u u 

IN EXCESS 

I 12 

Town of Culpeper & 
Culpeper County 

BUTTRESSES FOR 
11-1/4' HORIZONTAL BEND



SO IL 
PROPERTIES 

O'.'. 
0 

>-
0... <( • _J 
oU7oa::::: 
o --- � 
� II s�II -E)--Uj OJ 
(/) f-
u u... 

0 
(/) 

0 
:z 
<( 
(/) 

C) i:n >-
II

.--
� 

u, II vi 
U-E>-w 

(/) 
0 
0 
_J 

w 
N 
in 

3" 

4" 

6" 

8"

10" 

12" 

16" 
20" 

24" 

30" 

3" 

4" 

6" 

8"

10" 

12" 

16" 

20" 

24" 

30"

CONCRETE BLOCK DIMENSIONS 
AT 150 PSI PRESSURE

D E F G 

6" 1'-0" 6" 7" 
6" 1'-o" 6" 7" 
8" 1'-2'' 5" 5" 

1'-0" 1'-4" 8" 8"

1'-3" 1'-6" 8" 10" 

1'-6" 1'-8" 7'-0" 1'-0" 

2'-0" 2'-0" 1'-0" 1'-3" 

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

3'-o" 3'-0" 1'-0" 1'-6" 

4'-o" 3'-6" 1'-4" 1'-9" 

1'-0" 1'-6" 6" 9" 

1'-6" 2'-0" 6" 9" 

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

3'-4" 2'-o" 5" 1'-0" 

4'-2" 2'-3'' 8" 1'-0" 

4'-8" 2'-9" 1'-0" 1'-6" 

5'-9" 3'-6" 1'-o" 1'-6" 

7'-10" 4'-0" 1'-0" 2'-0" 

9'-10" 5'-0" 1'-6" 2'-0" 

11'-8" 6'-o" 2'-0" 2'-0"

DIMENSION D & E SHALL BE ADJUSTED FOR 
DIMENSION F & G SHALL REMAIN SAME. 

ADD TO 
DIMENSION D 

FOR EACH ADD 
50 PSI PRESSURE

UP TO 300 PSI

2" 
2" 

2'' 
4" 

4" 

5" 

6" 
9" 

9" 

1'-0" 

2" 

2" 
2'' 
4'' 
4" 

6" 

5" 

g" 

g" 

1'-0" 

REQUIRED AREA. 

DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE 
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.

NOTES: 

1. FC = 3000 PSI AT 28 DAYS.

Adjustment For Cone. 
Area For Different 

Height HC To Be Measured 
From Grade to ti_ Of Pipe 
Up To 8'-1" 12'-1'' 16'-1'' 

8' To 12' To 16' To 20'

II II II II 

<( ;'5w <( ;'5 w w Ww o::W 
Si X 

O'.'. Si X 
<Cx <(X 

""' o ><CO ""' o 
c o 

gx u gx 
':3 X ox 

_, lD _J _, lD mo [O r--- [O lD [ON 
. 00 

r--- . co 
(_) 

-

�ci (_) ci �ci 
:z :z 
0 0 0 0 

u u u 

II 11 II II 

<( <( ;'5 w <( w �w ww 0::W 
Si X 

O'.'. 
<( 

X 
<( X <( X 

c o c o ""' o '<'0 

gx 
':3x ':3x ox 

_, lD mo [O lD [O r---
[O lD 

u
ci . ,.,., N 

0- �ci (_) ci 
:z :z 
0 0 0 0 

u u u 

IN EXCESS 

2. cs= SOIL COHESION IN PSF AND¢= ANGLE OF INTERNAL FRICTION.
3. CARRY ALL BEARING SURF ACES TO UNDISTURBED GROUND OR FIRM SUBGRADE.

I 13 

Town of Culpeper & 
Culpeper County 

BUTTRESSES FOR 
22-1 /2' HORIZONTAL BEND



SOIL 
PROPERTIES 

QC 
0 

(/) >-
Q_ <( 
oUJdn:: 
o - w 
� II �s 
II -Er� m 

(/) I---
u LL 

0 
(/) 

0 
z 
<( 
(/) 

0 L[) >-
II .- � 

(/) 
II ifi 

u-e-w 
(/) 

0 
0 _J 

DIMENSION 
DIMENSION 
DIMENSION 
OF 150 PSI 

Concrete Block Dimensions Add To 
At 150 PSI Pressure

w Dimension D 
N For Each Add i7i 

50 PSI Pressure
D E F G Up To 300 PSI

3'' g" 1'-0" 6" 6" 4" 
4" g" 1'-0" 6" 6" 4" 

6" 1'-0" 1'-2" 6" 8" 4'' 

8" 1'-6" 1'-4" 8" g" 6" 

10" 2'-0" 1'-6" 8" 10" 6" 

12" 2'-6" 1'-8" 1'-0" 1'-0" g" 

16" 3'-6" 2'-6" 1'-0" 1'-3'' g" 

20" 4'-8" 2'-6" 1'-0" 1'-4" 1'-4"

24" 5'-0" 3'-0" 1'-0" 1'-9" 2'-0" 

30" 6'-o" 4'-o" 1'-4'' 2'-3'' 2'-0" 

3" 1'-6" 1'-6" 6" 1'-o" 4'' 
4" 2'-0" 2'-0" 6" 1'-0" 4'' 

6" 3'-0" 2'-0" 6" 1'-0" 4" 

8" 4'-0" 2'-6" 8" 1'-0" 6" 

10" 6'-o" 2'-6" 8" 1'-0" 6" 

12" 7'-0" 3'-0" 1'-0" 1'-6" g" 

16" 11'-0" 4'-0" 1'-0" 1'-6" g" 

20" 11'-8" 5'-0" 1'-0" 2'-0" 1'-4" 

24" 12'-6" 6'-o" 1'-6" 2'-0" 2'-0" 

30" 20·-o" 6'-o" 2'-0" 2'-6" 2'-0" 

D & E SHALL BE ADJUSTED FOR REQUIRED AREA. 
F & G SHALL REMAIN SAME. 
D SHALL BE ADJUSTED FOR REQUIRED PRESSURE 
BEFORE MAKING ADJUSTMENT FOR HEIGHT. 

Adjustment For Cone. 
Area For Different 

Height HC To Be Measured 
From Grade to � Of Pipe 

Up To 8'-1" 12'-1'' 16'-1" 
8' To 12' To 16' To 20·

<( <( <( <( w w w w 
QC QCW QCw QCW 
<( w <( X <( <( X 
:x:X X 

c.50 :x'. ti o 
250 uo 

gx 0 '3x 
(6 X _JX 

(D LD (D CD LD 
.o . ,....._ LD .N 

u UCO 
. ,....._ 

UCD u 
z-

6ci zO 
6ci 0 0 

u u u u 

<( <( <( <( 
w w w w 
0:: O'.'. o::W o::w <( w <Cw <( X <( 

:x:X X "" x 
i"§o :x'. 

250 250 uo 
'3x 0 

(6 X [6X _J X 
COLD (D 

0 . LD . ,....._ LD 

u ·N 
-

u un u 
z z o 

50 zO 
0 0 0 
u u u u 

IN EXCESS 

I 
Town of Culpeper & 

Culpeper County 
BUTTRESSES FOR 
45" HORIZONTAL 

BEND 

14 



PLAN 

Concrete Block Dimensions Add to 
w At 150 PSI Pressure Dimension "D"
N For Each Add'I 
vi 50 PSI Pressure

D E F G Up To 300 PSI 

3" 2'-6" 2'-0" 8" 1'-0" 6"

4" 3'-4" 2'-0" 8" 1'-0" 6"
6" 5'-2" 2·-0" 1'-0" 1'-6" 6" 

8" 6'-8" 2'-6" 1'-0" 1'-6" g" 

10" 10·-o" 3'-0" 1'-6" 1'-6"
g" 

12" 10'-o" 4'-o" 1'-6" 2'-o" 1'-o" 

16" 12'-6" 5'-0" 2'-o" 2'-0" 1'-0" 

20" 15'-10" 6'-0" 2'-0" 2·-0" 2'-0" 

DIMENSION D & E SHALL BE ADJUSTED FOR REQUIRED AREA. 
DIMENSION F & G SHALL REMAIN SAME. 

FINISH GRADE 

w 

\_ CARRY CONCRETE 
TO UNDISTURBED 
EARTH. 

SECTION A-A 

Adjustment for Cone. 
Area For Different 
Height (HC) To Be Measured 
From Grade To C of Pipe 
Up To 8'-1'' 12'-1'' 16'-1''
8'-0" To 12' To 16' To 20·

w 
0:: w 
<( w 

X X Y'. X <( X 
<( 0 <( 

250 .o 
0 

ai X 
m mx a:ix X 
U 

lD 

. lD ULD 
. o

U
r--- N u � ci n 

ci z c:i 

DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE IN EXCESS 
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.
SPECIAL DESIGN REQUIRED FOR LINES 24" OR GREATER IN DIAMETER.

Town of Culpeper & 
Culpeper County 

BUTTRESSES FOR 
90' HORIZONTAL BEND 

15 



---j 4" r REINFORCING FOR --j4"r
r-:-;·-- 16" & LONGER ,--,---- -,--

[ j, 0 I � il 0 ' 
w w 

---1 :I --1
0 -

--;1 
- N �� - � M
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�.....___:::::_Carry Concrete w�Carry Concrete 
To Undisturbed To Undisturbed 

PLAN Earth Or Firm ELEVATION Earth Or Firm 
Subgrade. Subgrade 

BUTTRESS FOR PLUGS & CAPS 
SIZE 

3'' 4" 5" 5" 10" 12" 16" 20" 24" 30" 

M * * * 2'-6" 2'-8" 3'-6" 4'-8" 6'-o" 6'-8" 8'-0" 

N * * * 1'-6" 2'-2" 2'-6" 3'-4" 4'-o" s·-o" 6'-8" 

0 * * * 10" 1'-0" 1'-2" 1'-4" 1'-6" 1'-8" 2'-0" 

REINFORCE WITH 66" EW 

Al AA 
-- � 

Lflf �G
" 

I: ) } A K ' 
., 

[) 

�-j- 3-_j 
l 

0+ B J il H 

� �O 
., 

i1 

l 
t 

� 
} K 

' 
" 

. , 4'' MIN .
' 

=b u
=

Carry Concrete � 
To Undisturbed 
Earth Or Firm SECTION A-A 

PLAN Subgrade. 

BUTTRESS FOR TEES 
SIZE OF BRANCH 

3" 4" 5" 8" 10" 12" 16" 20" 24" 30" 

J 6" 6" 8" g" 1'-1" 1'-3" 1'-8" 2·-0" 2'-6" 3'-4" 
K 6" 8" 10" 1'-3" 1'-4" 1'-9" 2'-4" 3'-0" 3'-4" 4'-0" 
L 6" 6" 8" g" 10" 12" 1'-2" 1'-6" 1'-8" 2·-0" 
H 4" 4" 6" 6" 6" 6" 8" 1'-0" 1'-0" 1·-0" 

AREA OF BLOCK = 2J X 2K NOTE: T APPi NG ASSEMBLIES & SLEEVES 
TO BE CONCRETE BLOCKED AS 

NOTES: COMPARABLE SIZED TEES 
1. Fe = 3000 PSI AT 28 DAYS.
2. THE BUTTRESS DIMENSIONS ARE BASED ON THE WATER PRESSURE OF 150 PSI WHERE

THE PRESSURE IS DIFFERENT, THE AREA OF BLOCK SHALL BE PROPORTIONED TO REQUIRED PRESSURE
3. CARRY ALL BEARING SURFACES TO UNDISTURBED GROUND OR FIRM SUBGRADE
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Town of Culpeper & 
Culpeper County 

BUTTRESSES FOR TEES, 
PLUGS & CAPS 



EQ EQ 

M 

SECTION 
ELEVATION 

BUTTRESS FOR LOWER VERTICLE BENDS 

SIZE 
BEND 4'' 5" 8" 10" 12" 16" 20" 24" 30" 

L 6" 6" 6" 8" 8" 8" 1'-1" 1'-5" 1'-10" 2'-8"

11-1/4' M 1'-0" 1'-0" 1'-2" 1'-4" 1'-6" 2'-o" 2'-4" 2'-8" 3'-0" 3'-4" 

N 8" 8" 8" 8" 8" 8" g" 10" 12" 1'-2" 

L 5" 5" 10" 11" 1'-3" 1'-4" 2'-1'' 2'-9" 3'-7" 3'-3" 

22-1/2' M 1'-o" 1'-0" 1'-2" 1'-4" 1'-6" 2'-0" 2'-4" 2'-8" 3'-o" 3'-2" 

N 8" 8" 8" 8" 9" 9" 12" 1'-2'' 1'-4" 1'-6" 

L 10" 1'-0" 1'-2" 1'-9" 2'-5" 2'-8" 4'-o" 5'-6" 6'-0" 8'-2"

45· M 1'-0" 1'-0" 1'-2" 1'-4" 1'-6" 2'-0" 2'-4" 2'-8" 3'-6" 4'-0" 

N 8" 8" 8'' 8
'' 12" 1'-2" 1'-6" 2'-0" 2'-6" 3'-0" 

1. F c = 3000 PSI AT 28 DAYS.

2. CARRY ALL BEARING SURF ACES TO UNDISTURBED EARTH OR FIRM
SUBGRADE.

3. THE BUTTRESS DIMENSIONS ARE BASED ON THE WATER PRESSURE
OF 150 PSI AND SOIL BEARING PRESSURE OF 2500 PSI. WHERE THE
WATER PRESSURE AND SOIL BEARING PRESSURE ARE DIFFERENT, THE
AREA OF CONCRETE BLOCK (I E L & M) SHALL BE PROPORTIONED
ACCORDINGLY. AREA ADJUSTMENT FOR REQUIRED PRESSURE SHALL
BE MADE FIRST BEFORE MAKING ADJUSTMENT FOR SOIL BEARING
PRESSURE.
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BUTTRESS FOR 
11�1/4', 22�1/2', & 45 LOWER 

VERTICAL BENDS 



Double Acting Steel Wedges ______IL:]_ 

8" MIN
6"MIN�

- ------- - -- +t
� 

Embed Reinforcing Bars Minimum 
36" Diameters Including The Hook 
Paint Exposed Bars With Two Coats 
Of Bituminous Paint. 

1· 
L 

·1
12" MIN
CLEARANCE 

_t =; ,, 

�), </ 
·. 1iilt 

J, (87) 
d z 

+ �:·�i�Jrli�r
', 

Reinforcing Bars 
, 

1-

<� � 
� 

� 
,? 

L -I

ELEVATION 

BEND 
3" 

L 1'-6" 

11-1/4" 
w 1'-6" 

D 1'-6" 
Rein/ Bars 3 #5 No & Size 

L 1'-6"

22-1/2"
w 1'-6"

D 1'-6" 
Rein/ Bars 3 #5 No & Size 

L 2'-0" 

w 2'-0" 
45" D 1'-6" 

Rein f Bars 3 #5 No & Size 

4" 

1'-6" 

1'-6" 

1'-6" 

3 #5 
2'-0" 

2'-0" 

1'-6" 

3 #5 
2'-6" 

2'-6" 

2'-0" 

3 #5 

Where 4 Reinforcing 
Bars Used, Place 2 
Symmetrically Placed 
Rein/ Bars At Bends And 
Other 2 Bars As Shown In 
Detail. 

SIZE 
6" 8" 10" 12" 

2'-0" 2'-0" 2'-3" 2'-6" 

2'-0" 2'-0" 2'-3" 2'-6" 

1'-6" 2'-0" 2'-0" 2'-3" 

3 #5 3 #6 3 #6 3 #6 

2'-6" 2'-9" 3'-6" 4'-0" 

2'-6" 2'-9" 3'-6" 4'-0" 

2'-0" 2'-3" 2'-3" 2'-6" 

3 #5 3 #6 3 #6 4 #6 

3'-0" 3'-6" 4'-0" 4'-6" 

3'-0" 3'-6" 4'-0" 4'-6" 

2'-0" 2'-6" 2'-9" 3'-0" 

3 #5 3 #6 4 #6 4 #6 

NOTES: 1. F c= 3000 PSI AT 28 DAYS.

PLAN 

16" 20" 24" 

3'-3" 4'-0" 4'-6" 

3'-3" 4'-o" 4'-6" 

2'-6" 2'-6" 3'-o" 

3 #6 3 #8 3 #8 
4'-6" 5'-6" 6'-0" 

4'-6" 5'-6" 6'-o" 

3'-0" 3'-6" 4'-o" 

4 #6 3 #8 4 #8 
6'-0" 7'-6" 8'-6"

6'-0" 7'-6" 8'-6" 

3'-6" 4'-0" 4'-6" 

4 #8 4 #8 4 #8 

2. Carry All Bearing Surfaces To Undisturbed Earth Or Firm Subgrade.

30" 

5'-0" 

5'-0" 

3'-o" 

3 #8 
7'-0" 

7'-0" 

4'-6" 

4 #8 

10·-o"

10'-o" 

5'-0" 

4 #9

3. The Anchorage Dimensions Are Based On The Water Pressure Of 150 PSI.
Where The Pressure Is Different, The Volume Of The Concrete (I.E. L x W x D) 
Shall Be Proportioned To Required Pressure.
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ANCHORAGE FOR 11-1/4 °, 22-1/2° Town of Culpeper & 
Culpeper County 

° 

45 UPPER VERTICAL BENDS 

and 



Use C3x4.1 
�Use C4x5.4 

Use C5x6. 7 
Use C6x13.0 

4'-6" Long 
2 Req'd 

When 3" & 4" Plug Are To Be--� -tj-

Tapped, Rotate Bells So That 
Bolt Is On Vertical (i;_ Of Bell ;.,, 'ro 

O:'. O:'. oo 
LL LL 

6 -,
<.D 

FOR .3" 4" & 6" 15 MIN 
18'' MIN 

TAP 
FOR 8" 15" 

Carry To Firm Sub grade 

30" TRENCH 

ELEVATION 
WELD 1 /2" STEEL BARS 
TO CHANNEL FLANGES 

CHANNELS TO BE PLACED 
BACK-TO-BACK AGAINST 
NIPPLE WITH FLANGES 
BEARING ON PLUG. PLUG 

<1 -6 r,. 4 t, [> <I r;,, 

F--��-�=l====='.;;=,;l;c;c=¢.=====l====-==7
� b�=�-=��- �=

9
=;==£\d q 

!> ,'.J <1 6. 6" r, ., <:J 4 

NIPPLE 
(BRASS) 

1 /2" COPPER PIPE 

Carry To Firm Subgrade 15" 

30" TRENCH 
ALL CONCRETE TO BE 
MIN. F c= 3000 PSI AT 
28 DAYS 

PLAN 

PAINT EXPOSED PARTS OF CHANNELS WITH TWO COATS OF 
BITUMINOUS PAINT. 

Town of Culpeper & 
Culpeper County 
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METHOD OF BLOCKING 
PLUGS WHICH WILL BE TAPPED 



--ri 
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N 
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NOTES: 

MUELLER CENTURION 
KENNEDY MODEL K-81-A 
OR APPROVED EQUAL 

1. FIRE HYDRANT MUST BE PLUMB.

RESTRAIN ALL 
JOINTS WITH 
MEGA-LUGS 

a 
/DUCTILE IRON 

TEE 

42"

MIN COVER 

6" GATE VALVE 
AND BOX 

ELEVATION 

�[ 
�-'1/)''1/,V/'3/Y/ 
�,,"<'.-<"-:1/-.'X/,"<,
,::; 
�--
� -:-.:.-; 
Y/ 

HYDRANT 
DRAIN 

NOTE: 
AMPLE GRAVEL SHALL 
BE PLACED AROUND 
HYDRANT DRAIN TO 
ALLOW PROPER 
DRAINAGE 

d
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faasd
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36" max. 

18" min. NOTE:
HYDRANT SHALL CONFORM IN ALL
RESPECTS TO TYPICAL FIRE
HYDRANT DETAIL.

Existing ground or 
finished grade 2-112·T��

/_">I!.-=--=--

TYPICAL SECTION 

CURB & GUTTER STREET 

-- -- -- --- 6'-4" - --- ---.i.->---- VARIES

SHOULDER

DITCH LINE
�

EDGE OF SHOULDER
ELEVATION

TYPICAL SECTION 

STREET WITHOUT CURB & GUTTER 

,,// 
/ / 

/ / 

/

/ 
/ 

/ 

/ 

/ 

/ 

See Gravel 
Drain Detail 
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Town of Culpeper & 
Culpeper County  

TYPICAL FIRE HYDRANT LOCATION WITH 
CURB & GUTTER OR DITCH LINE 
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Town of Culpeper & 
Culpeper County  

g' g' 

/PARKING\ 
_/ 

SPACE \.

36" max. 

18" min. 
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TYPICAL FIRE HYDRANT 
LOCATION IN ISLAND & PARKING AREA 



5' 

;

-- 4" ; STEEL POSTS, PAINTED YELLOW 
6' LONG, FILLED WITH CONCRETE 
SET IN 3' OF CONCRETE 

-- --0 

2.5' 

5' -- ----- -- ---'-t@1 
9 

2.5' 
2.5" I 2.5" I 

I I 

I 5' 

··· ·- - --(])

THIS AREA TO BE 
DESIGNATED FIRE LANE 
AS REQUIRED BY THE 

FIRE MARSHAL 

I 

30' 

Town of Culpeper & 
Culpeper County  

0 

I 
I 

I 

0) 

I 
TYPICAL FIRE HYDRANT 

POST PROTECTION 
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BEDDING DEPTH SHALL BE A MI� OF 4' CRUSHED 

AGGREGATE < 1' DR #57 STONE. 

WATER DISTRIBUTION SYSTEM WATER 
LINE 

BEDDING AND BACKFILL 

Town of Culpeper & 
Culpeper County

24

AutoCAD SHX Text
W-34 REV-2018

AutoCAD SHX Text
WATER LINE BEDDING AND BACKFILL N.T.S.

AutoCAD SHX Text
%%UBEDDING AND BACKFILL FOR ALL C-900 AND POLY-WRAPPED DIP

AutoCAD SHX Text
BACKFILL AND 4" MIN SIDEWALL SHALL BE CRUSHED AGGREGATE (LESS THAN 1") OR #57 STONE A MIN. OF 24"  ABOVE CROWN OF PIPE.

AutoCAD SHX Text
BEDDING DEPTH SHALL BE A MIN. OF 4" CRUSHED AGGREGATE < 1" OR #57 STONE.

AutoCAD SHX Text
#12 SOLID COPPER TRACER WIRE FOR ALL NON METALLIC PIPE. 

AutoCAD SHX Text
NOTES:

AutoCAD SHX Text
1. WHEN USING C-900 PIPE, MARKER BALLS TO BE PLACED AT ALL BENDS

AutoCAD SHX Text
WITH A MAXIMUM DISTANCE OF 100'.

AutoCAD SHX Text
2. 6" WIDE DETECTABLE MARKING TAPE TO BE PLACED 2' ABOVE PIPE.



/i9400 AUTOMATIC FLUSHING DEVICE

#9400 Automatic Flushing device shall be 
installed in the following locations: ITEM ITEM / DESCRIPTION OPTIONAL BY OTHERS 

DATE 

1 2" WATER FLOW RESTRICTOR 
2 SAMPLING POINT 
3 2" PVC PIPE 
4 UV RESISTANT LOCKABLE DOME ENCLOSURE 
5 LOCKING POINT 
6 REMOVABLE ACCESS PLATE 
7 CONTROLLER 
8 AUTOMATIC DRAIN 
9 2" AUTOMATIC VALVE 

10 SDR 35 SEWER PIPE 
11 2" SS MIP INLET 
12 2" MIP x COMPRESSION ADAPTER 
13 0-RING CONNECTOR 
14 1 " CLEAN ROCK 
15 DEBRIS PLATE 

Automatic flushing device shall have a 2" Stainless Steel MIP inlet, that will lead vertically to the bottom into a 2" automatic flushing valve. The flushing valve shall 
control the flow of water through the hydrant and its diaphragm with the extension and retraction of a DC latching solenoid and have a 220 PSI rating. Each unit shall 
be furnished with a stand-alone valve controller. Valve controller will not require a second hand-held device for programming. Controller must have minimum of 12 
possible flushing cycles per day. Shall be submersible to 12 feet, operate with a 9 volt battery and have resin-seated electrical components. Solenoid shall have no loose 
parts when removed from valve. Removal of 2" solenoid valve shall be possible via an o-ring connector located under the valve after removal of stainless steel access 
plate. Valve assembly shall be contained within a UV-resistant locking cover. 

Unit model# shall be 9400 as manufactured by Kupferle Foundry Company. Model #9400 St. Louis, MO. 1-800-231-3990, or approved equal. 

X X 
X 

X 

NOTE: Flush water lines free of debris before installation 2511 NORTH 9TH STREET 

ST. LOUIS, MO 63102 

1-800-231-3990

SHEET OF I SCALE: 1/2"=1' DRAWN 

STATUS / REVISION /19400 SPEC SHEET 
APPROVED 
MODIFIED 

INITIALS 
SMS 
DCL 

FAX 314-231-2820 

www.hydrants.com 25
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