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5.3 Chambers for Valve and Tap Connections 

Valves are used to control the flow of water. They should 
be located in a special chamber, which is referred to as 
a “valve box”. They will be installed at intervals along 
a pipe line and at branches in it. 

. 

. 

Look at the diagram on page 60 for drawings of a valve 
chamber. The details on pages 61 and 62 show how pipe- 
line connections are constructed, using valve boxes. 

Stand pipes are connected to the main distribution pipe- 
line by small diameter pipe called a “service pipe”. 
(See page 63). A stopcock should be fitted to the service 
pipe to allow the water to be controlled at the stand pipe. 
This stopcock should be installed directly after the 
connection from the distribution main. 

This stopcock and the connection fittings are protected 
in a valve box which is referred to as “tap connection 
chamberl’ . (See page 63). 
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MAIN FLOW CONTROL VALVE INSTALLATION DETAIL 
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PIPE LINE MAIN CONNECTION INSTALLATION DETAIL 
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5.4 Pipeline Passing Through Walls 

Whex?pipe passes through a wall as in the installations 
shown, stress may affect and da;age the pipe. The 
construction details given below show how to fix the Pipe, 
so that the chances of this hapening are minimized. 

HDP pipes can only be used through the walls if there is 
no water behind the walls. For example: 

- Valve chamber walls 
- Tap connection chamber walls 
- Operation room outside wslls. 

Special attention should be paid to avoiding leakages 
where pipes are inside a wall and are connected under the 
water level, 

Cleaning Pipe and Overflow Pipe - The pipe used is steel. 
It is fixed rigidly in the wall. The part of pipe in the wall 
should be scraped before insertion, Diagram A. 

Outlet and Inlet Pipes 
steel, 

- The pipe used in the wall is 
It is fixed rigidly in the wall as above. The HDP 

pipe after the joint will take.all the stress because of 
its flexibility. Diagram B, 

Sedimentation’ tank - As in Diagram A and B. 

Pressure reducing pipe - Identical to the inlet and outl%t 
shown in Diagram B. 

Break pressure tank - As in diagram A and B. 

Valve Chamber - HDP pipe will be fixed directly inside 
the chamber walls for all diameters of pipe. 
63) q, 

(See page 

. 

. 
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5.5 Velocity of Water and Pressure Loss 

The velocity of water in a supply main should not be more 
than 2.5m. per second. The velocity in a distribution 
main should not be more than l.Sm, per second, If the 
velocity is too high it will damage pipes, taps and valves. 

Whenever water flows in a pipe there is continuous loss of 
pressure along the pipe in the direction of the flow. 
This loss is due to friction between the water and the 
inside surface of the pipe. A pipeline should therefore 
always be laid on a downward slope to carry water to its 
destination. This “head losstl, as it is called, is a 
function of the diameter of the pipe, its quality and the 
quantity of the water flowing in it, 

5.6 Laying HDP Pipe, Trenching and Embankment 

Laying pipe - Before laying HDP pipe it is important to 
remove from the trench all rocks and stones. The pipe 
should be layed on a bed of good inorganic soil. Here are 
some important points to watch for. 

- The coil of HDP pipe should be put into the trench 
and unrolled in the direction of the water flow. 
Care should be taken that the pipe does not become 
buck-bended as it unrolls, because this will make 
weak points in it and later it will break under pressure. 

0 When the pipe bends or turns make sure a good long 
line is allowed with a radius big enough to prevent 
the pipe being bent and weakened. 

0 If the trench is on a slope the coil should be unrolled 
very slowly. There should be enough people to hold 
the coil as this is being done, so that it does not get 
damaged in the process. 

Trenching - The minimum width of the trench should be SOcm. 
for HDP pipeline with a diameter under 100m. A trench 
which is too wide will increase the earthload on the pipe. 
Pipe should be buried in the ground at a suitable depth 
(approx. 90cm.) in order to protect it from erosion, 
action dama e 
weathering % 

from traffic above it, chemical action, 
y the sun, rain or frost, and to prevent vandalism. 

The depth for a pipeline under a road should be 150cm. 
The pipeline should be laid along the straightest possible 
course. Road crossing should be done at right angles to 
the road and avoided wherever possible. Lengths of pipeline 
should be laid with a gradual rise to high points of about 
28 to 5% so that air can be released through air valves 
(pages 56 and 57)) and with a gradual fall to low points. 
Cleaning-valve outlets should be fixed at these low points 
for emptying that portion of the line. Flat lengths of 
pipeline - those laid parallel to the hydraulic gradient - 
should be avoided since they will give air lock problems. 
The bottom of the trench should be straight and rocks and 
stones should be cleared away. 



Embankment - Where soil cannot be excavated or only excavated 
to a small depth, pipe should be protected iy an embankment 
of earth instead of by burying it, The outside base of the 
embankment should be fixed into the original ground stone. 
These stones have the effect of lining up the new edge with 
the ordinary ground and preventing erosion. 
the pipe should be well compacted. 

The earth around 
The top and sides of the I 4 smbankment should be planted with grass to stabilise the soil 

or other ground cover. (See below) 

A - Pipe 
B - Soil free of sharp pebbles, stones and organic matter. 

c - 
Well compacted 
Soil free of stones and organic matter,’ compacted in 

E D - 
layers of IOcm. 

! 1 
New grass cover or other stabilization, 
Stones fixed into the original ground - to provide 
continuity with it. 

CROSS SECTION 

I 25 1 25 I 
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5.7 Backfilling and Tamping 

Backfilling and tamping have a big influence on the life 
of the pipeline, so this should be done very carefully, 
The first backfilling materials must be soft, inorganic 
and free of stones, lumps or rocks. Backfill should be 
laid in layers of 10cm. each, Layers should be laid until 
a level 30cm. above the top of the pipe has been reached. 
After this bulk backfulling of the remaining part of the 
trench may take place, using excavated materials which are 
free of rocks and stones. Since some settling will occur, 
the trench when filled should be made into a mound large 
enough to avoid it becoming a conduit for rain water or 
surface run off. Look at the diagrams on pages 68 and 
69 for step by step illustrations of backfilling. 

The diagram on page 70 shows how to proceed when the 
pipe is laid beneath a road. 

a. Where pipe is laid at a depth of 1.20 metres or more, 
i;r;;d as with normal backfilling shown on pages 68 

* 
b. Where pipe is laid at depths of 1 metre to 1.20 metres, 

the pipe should be laid on a sand bed and be covered 
with at least 30cm. of sand. The remaining backfilling 
is done as normal, 

c. Where 
ph 

ipe is laid at a depth of less than 1 metre, the 
$p;a;dould be laid on a sand bed and covered by 20cm: 

In addition a concrete slab should be laid, 
as in the diagram, to disperse the load above the pipe 
caused by traffic. The backfilling above the slab 
should be done as normal. 
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5.8 Pipeline Testing 

After laying pipe, but before backfilling, the pipeline 
should be tested. Here are some points to remember about 
this. 

- All HDP pipe joints should be checked when cool, after 
butt -welding, by hand testing i.e. bending gently and 
looking at them closely. 

- All service pipes and fixed fittings should be checked 
with a hand-pump pressure test, before beginning 
construction of masonry standpipes. 

w After completing storage tank pipelines and stand 
pipes the system should be put under water pressure. 
Each welded joint, fitting and pipeline connection 
through a wall should be carefully checked by hand 
as above. 

‘_ 

- Repairs should be done as necessary. After the first 
test there should be a second test, carried out with 
the same attention as for the first, to check that all 
repairs are satisfactory. Trenches should not be 
filled until both tests have been successfully completed. 
They should be filled only if the whole system has 
been shown to contain no leakages. 

3 5.9 Marking The Pipeline 

Immediately after backfilling, the pipeline should be marked 
with permanent signs otherwise, it might be difficult to find 
the pipeline later by relying on memory alone. It may 
necessary to know the route in order to do maintenance or 
repair work. 

Marks should be placed at the following points: 

2 
At branches 
At changes in direction 

cd: 
At changes of size 
At valve boxes, 

e. At every 200 meters in straight runs in good 
terrain, and 

f. At every 50 meters’in straight runs in bad 
terrain. 

Note that diagram B (page 72) shows a small piece of pipe 
buried in the mark, This is used to indicate the diameter 

P of the pipeline at that point. Notches should be cut into 
:Ki piece of pipe to indicate the direction of the pipe- 

Marks are usually burried on one side of the pipe 
l ’ axis’ (diagram A, page 723. If the marks were directly 
‘. _; over the pipe two things could occur: they might be removed, :, I i,: ~‘&,’ lost or not correctly replaced when repair work was done; ‘,,I,. I) ,: ,;. the backfill might sink, taking the mark with it and 

i’r . covering it up. ‘;,‘: 1. 5 ll’% f L//J_“‘,!:-; / 
$‘,: :’ ::I ;,,,p:,; ,f- ,,,,.; b’;, ,, ’ ,T< ?- 3: ,?,, ), ,, .‘_ .$: ‘L *‘7::(‘, /’ ,> ,::‘; L, Q ,’ :,‘- ‘,.Q .: <I 8 ,,,-, ,’ ; ‘<,., i’ , ,“., :, ,, ,_, 1,” ,- l,i!(i ;:‘, :$u‘ ? .,,, ;.r”. ,.:;.;>:” G _,_ ,“‘I’ ‘I,) “J,-‘i.j:” ~~~,‘r”‘,,,r.~ 1 ‘i,, />!. y ii, $J ‘;‘i;;~<>,27:ir,, 8, ,, ;, .’ !:_, : : ‘, : 
B,:~,-!~;kk”:;,.~“l, &J : ,{;,,,y$: ,A ; ” ‘. ,I.?,, ,.” %. 
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All marks from source to storage tank to village should be 
numbered in sequence. This is very important. A small 
stone masonry construction with a concrete top is recommended 
This should rise at least 15cm. above the ground and be 
well fixed in place. These points are illustrated in 
diagrams A and B below. 

.---- -s-----m --- -v- 

EXAMPLE 

0 Mark 
-- 29 

-- Pipe line axis 
-: 

‘y& ?u$” 
\ 

\ 

---- B--B -B-B-- --- 

. 

’ I 

I . 



5.10 Finishing and First Chlorination 

It is as important to finish the trench properly as it is 
to correctly lay the pipe. Ground surface over a new 
trench should be restored ‘to its original condition or 
improved if possible. This will minimise erosion of the 
fresh soil and it is especially important for steep slopes 
which will present greater problems of erosion. Alter- 
natively one can pave the disturbed area with stones. 
To do this place long flat stones across the path of 
the pipe. This will break the flow of the surface water. 

After completing the project, the tank and the pipeline 
must be cleaned and disinfected with a chlorine solution 
in order to prevent pollution of the drinking water. 

Chlorine should be mixed with water from the storage 
tank and should stay in the pipeline for at least three 
hours . The strength of the chlorine solution, that is, 
the quantity of chorine put into the water, will be worked 
out by the engineer in charge of the project. 

&URE 543 - CLEANlt$Z OUT INSTALLATION DETAIL 

, $I- MAIN PIPE LINE 
HDP 

Two GI NIPPLES 
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6, STAND PIPES, TAPSTANDS AND PUBLIC FOUNTAINS 

6.1 General Points 

Stand pipes should be built wherever it is most convenient 
for the villagers to collect water. 
be remembered when building them. 

Two considerations should 

The first are technical considerations such as the need 
for cleaning valves in the pipeline, or air valves. The 
second is the concentration of population in the village. 
One tapstand should be built for every 150-250 persons. 

The design should also take account of the following 
points all of which apply to the local situation in 
Nepal, 

a. There should be a hole under the tap through which 
water can drain. 

b. Waste water should be used for cattle or small gardens. 
There should be a waste pipe to bring the water to 
a pond. This pond should be at least 50m. from the 
stand pipe to prevent pollution. It should be 
constructed at the same time as the stand pipe itself. 

C, There should be enough space around the drainage hole 
to allow people to wash clothes on the tap stand floor. 

d. The tap stand floor should be built with big, flat 
stones pointed at the joints. 

e. The sides of the stand pipe pillar should be built 
in such a way that there will be a flat surface on 
which baskets, loads or gagros can be placed. These 
surfaces should be dnne in dry masonry. 

f. The tap should be at a height of about 1.20 meters. 

g* The faucet (tap) should be at 25mm. from the pillar, 
to allow a wide-rimmed gagro to be filled with water. 



Designs for stand pipes and details of fittings are 
shown on the following pages. These conform to the 
general points mentioned earlier. 

There are three designs shown: 

- Public tapstand (pages 76, 77 and 78) 
- Bazar tap stand (pages 79, 80 and 81). These are 

built in areas where there is not enough space to 
build a public tapstand. 

- Public fountains, (Pages 82, 83 and 84). These are 
erected in areas of high population density. Water 
distribution is from two taps located one on either 
side of the post. 

Details of required fittings are given on pages 85, 
86 and 87, 
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BAZAR TAPfTAijD DETAIL 
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‘BAZAR TAPSTAND DETAIL 
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BAZAR TAPSTAND DETAIL 
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PUBLIC FOUNTAIN DETAIL 
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JAF’ STAND INSTALLATIION DETA3L 
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-Ic FOUNTMN INStaLLATlON DETAIL . 

G -T.PIPE 9 112” I 

W : 
N w 

I- F= 

6 l-4 

6 

L= i5CM 

G &PIPE 9 f/2” 

L= 185 CM 




