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6. = 6. l!!, 

11.25' 22.50' 

I.D. T C C E 
(IN.) (IN.) (FT.) (FT.) (FT.) 

4,6,8 0.4 1.5 1.5 0.9 

10,12 0.5 1.5 1.5 1.2 

16,18 0.6 1.5 1.5 1.6 

20 0.7 1.5 1.5 1.8 

24 0.9 1.5 1.5 2.1 

30 2.9 1.5 1.9 2.6 

36 4.5 1.5 2.3 3.3 

42 5.0 1.8 2.6 3.8 

48 5.5 2.0 3.0 4.3 

54 6.0 2.3 3.4 4.8 

60 6.5 2.5 3.8 5.3 

66 6.8 2.8 4.1 5.7 

72 7.5 3.0 4.5 6.3 

78 7.5 3.3 4.9 6.7 

84 8.0 3.5 5.3 7.2 

90 8.5 3.8 5.6 7.7 

96 9.0 4.0 6.0 8.2 

6 = 11.25' 6 = 22.50' 

EARTH ROCK EARTH ROCK 

I.D. G THRUST A B VOL. A B VOL. I.D. G THRUST A B VOL. A B VOL. 
(IN.) (FT.) (TONS) (FT.) (FT.) (C.Y.) (FT. (FT.) (C.Y. (IN.) (FT.) (TONS) (FT.) (FT.) (C.Y.) (FT.) (FT.) (C.Y.) 

4,6,8 0.4 1.0 1.0 1.5 0.1 1.0 1.0 0.1 4,6,8 0.8 2.0 1.5 1.5 0.1 1.0 1.0 0.1 

10,12 0.6 2.2 1.5 1.5 0.1 1.0 1.5 0.1 10,12 1.1 4.4 2.0 2.5 0.3 1.5 1.5 0.1 

16,18 0.8 5.0 2.0 2.5 0.3 1.5 2.0 0.2 16,18 1.6 9.9 3.0 3.5 0.6 2.0 2.5 0.3 

20 0.9 6.2 2.0 3.5 0.4 1.5 3.0 0.3 20 1.8 12.3 3.5 3.5 0.7 2.0 3.0 0.4 

24 1.1 8.9 3.0 3.5 0.5 1.5 3.0 0.3 24 2.2 17.7 4.0 4.5 1.0 3.0 3.5 0.5 

30 1.4 10.4 3.0 3.5 0.6 2.0 3.5 0.4 30 2.7 20.7 5.0 4.5 1.5 3.0 4.0 0.8 

36 1. 7 15.0 3.5 4.5 0.9 2.0 4.0 0.5 36 3.3 29.8 5.5 5.5 2.3 4.0 4.0 1.3 

42 1.9 20.4 4.5 5.0 1.5 2.5 5.0 0.8 42 3.8 40.5 7.0 6.0 3.9 4.5 5.0 2.1 

48 2.2 26.6 4.5 6.0 2.0 2.5 6.0 1.1 48 4.4 52.9 8.0 7.0 5.7 4.5 6.0 2.8 

54 2.5 33.7 6.0 6.0 3.0 3.0 6.0 1.4 54 4.9 67.0 9.0 8.0 8.0 6.0 6.0 4.1 

60 2.7 41.6 6.0 7.0 3.8 3.0 7.0 1.8 60 5.5 82.7 9.5 9.0 10.6 6.0 7.0 5.3 

66 3.0 50.3 6.5 8.0 5.1 3.5 8.0 2.7 66 6.0 100.1 10.5 10.0 14.1 6.5 8.0 7.2 

72 3.3 59.9 7.5 8.0 6.3 4.0 8.0 3.3 72 6.6 119.1 11.0 11.0 17.6 7.5 8.0 9.1 

78 3.6 70.2 8.0 9.0 8.1 4.0 9.0 3.9 78 7.1 139.8 12.0 12.0 22.5 8.0 9.0 11.7 

84 3.8 81.5 8.5 10.0 10.3 4.5 10.0 5.3 84 7.6 162.1 13.0 12.5 27.2 8.5 10.0 14.8 

90 4.1 93.5 9.5 10.0 12.2 5.0 10.0 6.3 90 8.2 186.1 14.0 13.5 33.7 9.5 10.0 17.7 

96 4.4 106.4 10.0 11.0 15.0 5.0 11.0 7.4 96 8.7 211.7 15.0 14.5 41.2 10.0 11.0 21.8 
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6 = 30· 6 = 45· 

EARTH ROCK EARTH ROCK 

I.D. G THRUST A B VOL. A B VOL. I.D. G THRUST A B VOL. A B VOL. 
(IN.) (FT.) (TONS) (FT.) (FT.) (C.Y.) (FT. (FT.) (C.Y.) (IN.) (FT.) (TONS) (FT.) (FT.) 'C.Y.) (FT.) (FT.) (C.Y.) 

4,6,8 1.0 2.6 2.0 1.5 0.2 1.0 1.5 0.1 4,6,8 1.5 3.9 2.0 2.0 0.2 1.5 1.5 0.1 

10,12 1.5 5.9 2.5 2.5 0.3 2.0 1.5 0.2 10,12 2.2 8.7 3.5 2.5 0.5 2.0 2.5 0.3 

16,18 2.2 13.2 3.5 4.0 0.8 2.5 3.0 0.4 16,18 3.2 19.5 4.5 4.5 1.2 3.0 3.5 0.6 

20 2.4 16.3 4.5 4.0 1.0 3.0 3.0 0.5 20 3.6 24.1 5.5 4.5 1.5 3.5 3.5 0.7 

24 2.9 23.4 6.0 4.0 1.4 3.5 3.5 0.7 24 4.3 34.6 8.0 4.5 2.3 4.5 4.0 1.1 

30 3.6 27.5 6.5 5.0 1.9 3.5 4.0 0.9 30 5.4 40.6 8.5 5.0 3.2 5.5 4.0 1.6 

36 4.4 39.5 7.0 6.0 3.4 4.5 4.5 1.6 36 6.5 58.5 10.0 6.0 5.3 6.5 4.5 2.6 

42 5.1 53.8 8.0 7.0 5.1 5.5 5.0 2.5 42 7.5 79.6 11.5 7.0 8.1 8.0 5.0 4.2 

48 5.8 70.3 9.0 8.0 7.4 6.0 6.0 3.7 48 8.6 104.0 13.0 8.0 11.9 9.0 6.0 6.3 

54 6.5 89.0 10.0 9.0 10.3 7.0 6.5 5.3 54 9.7 131.5 15.0 9.0 17.1 10.5 6.5 8.9 

60 7.3 110.0 11.0 10.0 13.9 7.5 7.5 7.3 60 10.7 162.4 16.5 10.0 23.1 11.0 7.5 12.0 

66 8.0 132.9 12.5 11.0 18.9 8.5 8.0 9.6 66 11.8 196.5 18.0 11.0 30.1 12.0 8.5 16.2 

72 8.7 158.2 13.5 12.0 24.0 9.0 9.0 12.3 72 12.9 233.9 19.5 12.0 38.6 14.0 8.5 20.7 

78 9.4 185.6 14.5 13.0 30.0 10.0 9.5 15.6 78 13.9 274.5 21.5 13.0 49.8 14.5 9.5 25.9 

84 10.1 215.3 15.5 14.0 37.1 10.5 10.5 19.5 84 15.0 318.4 23.0 14.0 61.2 15.5 10.5 32.6 

90 10.9 247.1 16.5 15.0 45.0 11.5 11.0 23.9 90 16.1 365.5 24.5 15.0 74.5 17.5 10.5 39.6 

96 11.6 281.2 18.0 16.0 55.5 12.5 11.5 28.9 96 17.1 415.6 26.0 16.0 89.5 18.5 11.5 48.5 

6 = 67.50" 6 = go· 

EARTH ROCK EARTH ROCK 

I.D. G THRUST A B VOL. A B VOL. I.D. G THRUST A B VOL. A B VOL. 
(IN.) (FT.) (TONS) (FT.) (FT.) (C.Y.) (FT.) (FT.) (C.Y.) (IN.) (FT.) (TONS) (FT.) (FT.) (C.Y.) (FT.) (FT.) (C.Y.) 

4,6,8 2.1 5.6 3.0 2.0 0.3 2.0 1.5 0.2 4,6,8 2.7 7.1 5.0 1.5 0.4 2.0 2.0 0.2 

10,12 3.1 12.6 5.5 2.5 0.8 3.5 2.0 0.4 10,12 4.0 16.0 6.5 2.5 1.0 3.5 2.5 0.5 

16,18 4.7 28.3 7.5 4.0 1.9 5.5 3.0 0.9 16,18 6.0 36.0 9.0 4.0 2.4 4.5 4.0 1.0 

20 5.2 34.9 9.0 4.0 2.3 5.5 3.5 1.2 20 6.6 44.4 10.0 4.5 3.1 6.0 4.0 1.5 

24 6.2 50.3 11.5 4.5 3.5 6.5 4.0 1.6 24 7.9 64.0 14.5 4.5 5.0 8.0 4.0 2.1 

30 7.8 58.9 12.0 5.0 4.8 7.5 4.0 2.2 30 9.9 75.0 15.0 5.0 6.7 10.0 4.0 3.3 

36 9.4 84.9 14.5 6.0 8.2 9.5 4.5 3.8 36 11.9 108.0 18.0 6.0 11.4 12.0 4.5 5.3 

42 10.9 115.5 17.0 7.0 12.8 11.0 5.5 6.3 42 13.9 147.0 21.0 7.0 17.8 14.0 5.5 8.7 

48 12.5 150.9 19.0 8.0 18.4 13.0 6.0 9.2 48 15.9 192.0 24.0 8.0 26.2 16.0 6.0 12.4 

54 14.0 191.0 21.5 9.0 26.0 15.0 6.5 12.9 54 17.9 243.0 27.0 9.0 36.9 18.0 7.0 18.1 

60 15.6 235.8 24.0 10.0 35.6 16.0 7.5 17.6 60 19.9 299.8 30.0 10.0 50.3 20.0 7.5 24.0 

66 17.1 285.3 26.0 11.0 46.0 18.0 8.0 23.0 66 21.8 362.8 33.0 11.0 66.2 22.0 8.5 32.5 

72 18.7 339.5 28.5 12.0 57.8 19.0 9.0 28.4 72 23.8 431.8 36.0 12.0 85.6 24.0 9.0 41.0 

78 20.2 398.5 31.0 13.0 75.7 21.0 9.5 37.4 78 25.7 506.7 39.0 13.0 108.2 26.0 10.0 53.2 

84 21.8 462.1 33.5 14.0 94.7 22.0 10.5 46.5 84 27.7 587.7 42.0 14.0 134.4 28.0 10.5 64.8 

90 23.3 530.5 35.5 15.0 114.4 24.5 11.0 58.2 90 29.0 674.6 45.0 15.0 164.9 30.0 11.5 81.2 

96 24.9 603.6 38.0 16.0 138.9 25.5 12.0 70.0 96 31.6 767.5 48.0 16.0 199.0 32.0 12.0 95.1 
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PLAN OF TEE THRUST BLOCK 

N.T.S. 

EARTH ROCK 
I.D. THRUST C A 

( 
VOL

) 
A 

(,
VOL

)(IN.) (TONS) 'FT.' (FT.) C.Y. (FT.) C.Y. 
4 6 8 5.1 1.5 2.5 0.3 2.0 0.2 

10,12 11.3 1.5 3.5 0.6 2.5 0.3 

16,18 25.5 2.0 5.5 1.6 4.0 0.9 

20 31.5 2.0 6.0 1.9 4.0 0.9 

24 45.2 2.5 7.0 3.1 5.0 1.7 
-�11 ._.,_ n -.. n 7� 41 .... 74 

36 76.3 4.0 9.0 7.3 6.5 4.2 

42 104.0 4.5 10.5 11.0 7.5 6.2 
4R 136.0 5.0 12.0 15.6 8.5 8.7 
54 172.0 5.5 13.5 21.4 9.5 11.9 

60 212.0 6.0 15.0 28.4 10.5 15.7 

66 257.0 6.5 16.5 36.8 11.5 20.5 

72 305.0 7.5 17.5 47.2 12.5 27.2 

78 358.0 8.0 19.0 58.9 13.5 33.7 

84 416.0 8.5 20.5 72.3 14.5 41.2 
90 477.0 9.0 22.0 87.7 15.5 49.7 

96 543.0 9.5 23.5 104.8 16.5 61.0 
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"ol� FOR PIPE SIZES 
GREATER THAN 12" 

I VARIABLE
� 

REINFORCING SHALL 
, , BE AS SPECIFIED 
(APPROX. SAME BY ENGINEER. 

LENGTH AS BEND) 
B 

SECTION "A-A" 
N.T.S. 

STD. DWG. No. 4040 
FOR GENERAL NOTES. 

1::,._ 11.25" 22.50" 30" 45· 67.50" 90" ---- I::,. 

I.D. THRUST VOL. THRUST VOL. THRUST VOL. THRUST VOL. THRUST VOL. THRUST VOL. I.D.
(IN.) (TONS) (C.Y.) (TONS) (C.Y.) (TONS) (C.Y.) (TONS) (C.Y.) (TONS) (C.Y.) (TONS) (C.Y.) (IN.) 
4,6,8 1.0 0.5 2.0 1.0 2.5 1.3 3.6 1.8 4.6 2.3 5.0 2.5 4,6,8 
10,12 2.2 1.1 4.3 2.2 5.7 2.8 8.0 4.0 10.5 5.2 11.3 5.7 10,12 
16,18 5.0 2.5 9.7 4.9 12.7 6.4 18.0 9.0 23.5 11.8 25.5 12.7 16,18 

20 6.1 3.1 12.0 6.0 15.7 7.9 22.2 11.1 29.2 14.5 31.4 15.7 20 
24 8.2 4.4 17.3 8.7 22.6 11.3 32.0 16.0 41.8 20.9 45.2 22.6 24 
30 10.5 5.2 20.3 10.1 26.5 13.3 37.5 18.8 49.0 24.5 53.1 26.5 30 
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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.V, 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 BLOCKS AGAINST UNDISTURBED EARTH.

6. DIMENSIONS MAY BE VARIED AS REQUIRED BY FIELD CONDITIONS WHRE AND AS
DIRECTED BY THE ENGINEER. THE VOLUME OF CONCRETE BLOCKING SHALL NOT BE
LESS THAN SHOWN HERE.

7. THE SOIL BEARING PRESSURES ARE BASED ON 1000 LBS./S.F. IN SOIL AND 2000
LBS./S.F. IN ROCK.

8. USE POLYETHYLENE WRAP OR EQUAL BETWEEN CONCRETE AND BEND, TEE, OR PLUG
TO PREVENT THE CONCRETE FROM STICKING TO IT.

9. CONCRETE SHALL NOT EXPAND BEYOND JOINTS.

10. RESTRAINED JOINTS AND/OR THRUST BLOCKING SHALL BE USED TO RESIST THRUST
FORCES AT ALL FITTINGS. IF USED IN LIEU OF THRUST BLOCKING, RESTRAINING
LENGTH SHALL BE CALCULATED IN ACCORDANCE WITH AWWA M41 FOR DUCTILE IRON
PIPES AND AWWA M23 FOR PVC PIPES.

11. IF ADDING ADDITIONAL SACRIFICIAL ANODE DETAIL: SACRIFICIAL ANODES CAN BE
ADDED TO FITTINGS AS DIRECTED BY OWNER AND /OR ENGINEER.

THRUST BLOCK 

GENERAL NOTES 
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IN UNPAVED AREAS, INSTALL 2' x 2' x 6" CONCRETE VALVE 
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IF VALVE OPERATING NUT IS 
MORE THAN 3' BELOW PAVE
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CLASS "F " 
CONCRETE BASE ::ii 

CLASS "F " 
CONCRETE SUPPORT 
BLOCK 

1" 1.P. THD. OUTLET 
AND 1" CORP. COCK 

/::,. 

·[ N-
�::ii

INSULATING MA TERI AL 
ON BOLTS. 

1" I.P. THD. OUTLET 
AND 1" CORP. COCK 

N 

CLASS "F " 

--

/::,. 
'-! /::,. 

/::,. 

"7 
"7 

"7 

"7 

ECCENTRIC REDUCER IF REQUIRED 
(INSTALL W/ STRAIGHT SIDE UP) 

1" COPPER PIPE 

"7 

1" COPPER PIPE 

1" CURB STOP 

"7 

STANDARD PRECAST OR 
CAST-IN-PLACE M.H. 

ECCENTRIC REDUCER IF REQUIRED 
(INSTALL W/ STRAIGHT SIDE UP) 

CONCRETE SUPPORT BLOCK 

PLAN 
N.T.S. 

VAULT CONSTRUCTION 
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1. PROVIDE CORPORATION AND CURB STOPS A MAXIMUM OF 12" FROM EACH END OF GATE VALVE, AS SHOWN.
CORPORATION AND CURB STOP SIZES SHALL BE 1" FOR 16", 20", AND 24" NOMINAL PIPE DIAMETERS; 2" FOR
30" AND LARGER DIAMETERS. 2" TAPS SHALL BE MADE AS A 2" FLANGED OUTLET WITH INSULATED ADAPTOR 
KIT. COPPER RISERS SHALL BE PROVIDED BETWEEN THE CORPORATION AND CURB STOPS. CURB STOPS SHALL
BE INSTALLED AT AN ELEVATION 12" ABOVE THE TOP SURFACE OF VAULT BOTTOM SLAB.

2. POLYURETHANE CUSHION PAD.

3. STANDARD PRECAST DIMENSIONS MAY BE USED WITH APPROVAL OF THE OWNER AND MAY REQUIRE AN
INCREASE IN SIZE TO THE NEXT READILY AVAILABLE PRECAST DIMENSION. 
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