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TABLE 23.6.5.A
DUCTILE IRON WATER MAIN PIPE

THRUST RESTRAINT LENGTH FOR HORIZONTAL BENDS

IPE DIAMETER (inch:

a" " " 10" 12" 14" 16” 18" 20" 24" 30" 36" 42"

BEND ANGLES
(degrees)

Unit (ubs)| 124 | 151 | 217 | 284 | aa9 | a5 | a8 | a7 | 618 | 679 | w11 | 1005 | 1208 | 1ses |
Unit Bearing Resistance (ftlbs)] 152 185 268 | 354 | 437 | ses | 611 | 698 789 879 1,064 1,344 1,639 1.939
Assumptions: Cover = 6.0 feet :] ~ Not Permitted (for 60° , use two 30" bends; for 90", use two 45" bends)

Design Pressure = 150 psi
Safety Factor = 1.5
Laying Condition = Type 3
Soil Designation = Clay 1
Non-Polywrapped Pipe

* Data Table acquied fromthe Ductie kon Ppe Research Association (DIPRA)

TABLE 23.6.5.B
DUCTILE IRON WATER MAIN PIPE

THRUST RESTRAINT LENGTH FOR VERTICAL UP BENDS
PE DIAMETER (inche

14" 16"

BEND ANGLES
(degrees)

i Fricional Fores (b2 |51 | 2 [ 2 [ ae [ a5 [ @ [ s [ en [ e [ e [ o [ e |
Tt Boaring Resistance (bg)] 152 |78 | zes | o | s | s | e | s | e | s | Twer | o | vew | vem
Assumptions: Cover = 6.0 feet |:] = Not Permitted (for 60°, use two 30° bends; for 90°, use two 45" bends)

Design Pressure = 150 psi
Safety Factor = 1.5

Laying Conditior
Soil Designation = Clay 1
Non-Polywrapped Pipe *Dala Ducte fon P oFRA)

= v [ e [ = [ » | » | o[ = [ 5 [ @ % [ &[] @] w
| ® = [ o [ & | 5 | e | s

TABLE 23.6.5.C
DUCTILE IRON WATER MAIN PIPE
THRUST RESTRAINT LENGTH FOR VERTICAL DOWN BENDS
IPE DIAMETER (inch
14" 16"
N o 3 4 5 6 7 8 10 1" 12 14 18 21 25
@ 25| 4 5 8 10 12 15 17 19 22 24 29 36 4 50
g § il 7 10 14 17 20 23 2 29 33 39 48 58 67
2§ s 9 11 16 21 2 31 36 4 45 50 60 75 89 104
&
o

| m [ e |

Unit Frictional Force (ft/1bs)[

Unit Bearing Resistance (ft/lbs)|

Assumptions:

24 T w51 T a7 T 264 [ ass [ a5 [ asr [ o3 T e [ s [ 1oos [ 1208 [ 198 |
152 185 2 | e | ey | s | en | [ 7e | & | voee | 1as | iew | vew |
Cover = 6.0 feet [ 7] - Not Permitted (for 60", use two 30° bends: for 90', use two 45" bends)

Design Pressure = 150 psi
Safety Factor = 1.5
Laying Condition = Type 3
Soil Designation = Clay 1
Non-Polywrapped Pipe

* Data Table acquired fromthe Ductie Fon Ppe Research Association (DIPRA)

TABLE 23.6.5.D
DUCTILE IRON WATER MAIN PIPE
THRUST RESTRAINT LENGTH FOR TEES

PIPE DIAMETER OF MAIN PIPE RUN
El r & R 0" 12 14" 16" 20 20" 30 36" 2
B g 7 5 7 B 1 0 0 0
Z " 10 9 8 6 5 3 2 0
: 16 15 14 13 12 11 10
o 22 22 21 20 19 19 18 16 14 11 8
é " 28 27 27 26 26 25 24 22 19 17
5 _| d 34 33 33 32 32 30 29 27 %
58 3 20 39 39 3 37 36 35 33
E g 3 46 45 45 44 43 41 40
5= 5 51 51 ) % a7
H 58 57 56 5 54
a " 9 8 68 67
w g 87 8 8%
z i 704 704
122
Unit Frictional Force (fUlbs)] 249 | 302 | 434 | 569 | 697 | 29 | o961 | 1098 | 125 | 1357 | 1eel | 2011 | 2406 | 27%
Unit Bearing Resistance (fUlbs)| 152 a5 2o | o | e | 5w | e | e | 7es | 9 | toes | e | tea | e

Assumptions: Cover = 6.0 feet
Design Pressure = 150 psi
Safety Factor = 1.5
Laying Gondtion = Type 3
Soil Designation = Clay 1
Non-Polywrapped Pipe

[ = Not Applicable

* Data Table acquired from the Ductie Iron Fipe Research Association (DIPRA)

3 T & £l 0 7 7 B 20 0 36"
0 7 13 21 57 z3 ) % 53 il 07
5 10 18 25 32 39 45 52 70 106
G i 19 7 34 a1 48 67 104
oy i 20 29 37 5 50 o4 702
& 7 20 29 37 45 59 79 99
5 i 21 30 38 54 75 95
2 3 1 21 30 a7 69 of
2 3 i 21 40 63 85
o i il 31 57 80
S i E o 73
5 o 31 59
% i 33
H 2

it Frictional Force (1bs)] [ | o [ se | e | o | s | woes | ves | vaw | e | zon | eaw [ e

Assumptions: Cover = 6.0 feet [227] = Not Applicable
esign Pressure = 150 psi
Safety Factor = 1.5 [ = Not Probable
Laying Condition = Type 3
Soil Designation = Clay 1
Non-Polywrapped Pipe *Dala Ductle ¥on Fpe Research

TABLE 23.6.5.F
DUCTILE IRON WATER MAIN PIPE

THRUST RESTRAINT LENGTH FOR DEAD ENDS
8"

Pipe Diameter (inches)[ 3" a " 14" 16" 18" 20" 24" 30" 36" | 42" |
[ Restraint Length (feet)| 11 | 14 | 19 | 25 | 31 | 37 | 43 | 49 | 55 | 1 | 73 | 90 | 108 125
Unit Frictional Force (flbs)] 240 | a02 | a4 | 560 | o7 | w20 51 Tos5 | 225 | ow | ieer | 2ot1 | 2406 | 27%

Assumptions: Cover = 6.0 feet
Design Pressure = 150 psi
Safety Factor = 1.5
Laying Condition = Type 3
Soil Designation = Clay 1
Non-Polywrapped Pipe

* Data Table acquired from the Ductie fon Ppe Research Association (DIPRA)
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TRANGFLANTER MATERIAL & GUIDELINES:

L ALL COLLECTED TREES SHALL BE FROH ON-GITE AND INSFECTED BY THE CITT. TREES MAY
BE REJECTED FOR REABCNG OF INBECT INFEBTATION, DIBEABE OR STANDARDE BET FORTH
N THI3 ORDINANCE. 8ULCH PLANT MATERIAL MAT BE REJECTED EITHER IN FULL OR N PART.

2ALL TRANSFELANTED TREES BHALL CONFORM TO STANDARDS BET FORTH IN SECTION 3C.

ATHE ROOT BALL OF ANT TRANSPLANTED TREE SHALL MEASURE | FOOT FOR EACH NCH OF
TRUNK DIAMETER MEASURED 12" ABOVE THE GROUND.

4IF TREES ARE TO BE oTORED, THEY 8HALL BE BURLAPFPED AP HEELEDR IN WITH MULcH N
A PRE-DETERMNEDR AREA APPROVED BY THE CITY.

5THE TREEB SHALL BE PROVIDED WITH A UORKING IRRIGATION SYSTEM AFFROVEDR BY THE
ZITT TO MSURE THEIR YIABILITY PLRING STORASE.

TRANSFLANTEDR ¢T) FLANT LIST

RRRRRRRRRRRARRARRRRRRARY
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2 (=) ACER P. 'COLUMNARE" COLUTMARE NOFWAY MAPLE 22" §PADE /ﬁﬂ
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