
9.5 PIPE NETWORKS 

City water supply distribution systems are constructed in the fom of many loops branches and junctions, more or less complicated in arrangement. Such a system is called a network. The methods we have so far considered are not suitable for solving complicated pipe network problems. An important advance in the solution of pipe network problems was made by Hardy Cross, who developed a method of successive approximations by which the distribution of flow in a pipe network can be determined. 
Consider an elementary loop A in a general network of pipes, as illustrated in Fig. 94 The arrowheads indicate direction of flow. The 

following two conditions must be satisfied for the 
solution of pipe network problems. 

1. At any junction the total inflow must be 
equal to the total outflow. 

2. The loss of head due to flow in a clockwise 
direction around a loop must be equal to the loss of 
head due to flow in a counterclockwise direction. Thus 

d 

in Fig. 9.4, the loss of head in pipes ab and bc must be 
equal to the loss of head in pipes ad, de and ec. 

Fig. 9.4 Pipe network 
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Har dy Cross Method: 
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Loop B 
Pr ASsum2d 0 

2|knOs 

be A 50 4x50 
10000 

4X 
2X56 = 400 

c 
2x 

2x 
5= 

j00 

25 
2x-1250) 

5x25- 3125 

5x 2x25 250 

25 

ed 

Ax2A/6 %0 

A 10 Ax/0 400 30 

O000+1250 -(3125+409 

7725 

40, = 1125 

830 
93 2 

After hinst Cortrecti on, 

50-9 3/= 409 

2 5 

t3=G82 
25-9 31+ 15'9 

40-182 
+9'31 2113 

3613 
25 

50 
25+9:31 34:31 

Loop A kn. n 

Assumed a 

Pipe 

1x26l'32 123 1, 
l 32 3821 71 

4x(113) 
-795 91 

ab 

A 215 
Ax2 2I13 

- 1C9 09 (t) 

38 13 
22 3SIZ 229 0g) 

3X3818) 
4373 14) 

3821 71+1735 91 
- 437314 

2 34 48 
-123148 - 2 1G 



Loop 8 
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