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Definitions.

« Dischar ge hose or pipe

suction hose\

| ity: | vol f liqui
Strainer Capacity: total volume of liquid slurry

— moved in a given time (gpm, yd3/hr, etc).




A Dubai excavation site on 7 February 2007. Note the lar ge diameter steel strut-braces.



Early in the morning a trash pump was placed in operation to take care of a“minor” leak.
Can you identify the pump system’s components?



Strange sounds made the superintendant evacuate the site; then a portion of wall collapsed.



Thesite during the afternoon. What would you now do astheresident Engineer?



| ntroduction.

Pumps are important pieces of equipment on the construction site, used for,
1) Dewatering excavations, tunnels, cofferdams, etc;

2) Providing high pressure water for water jetting;

3) Well-point dewatering of deep excavationsfor largejobsites,

Pumps are classified asreciprocating or centrifugal.

Reciprocating pumps use pistonsinside cylindersthat push the water in one
direction. They have the advantages of,

1) being ableto provide a uniform rate against varying heads; and

2) the pump’s capacity isincreased by simply increasing the pump speed.
The disadvantages are,

1) reciprocal pumps are heavier than other typesof pumps; and

2) their water output pulsates with the pistons.

Diaphragm pumps are also reciprocating pumps. They move the water through a
rubber diaphragm inside a lar ge chamber. Because the pumps have lar ge cavities,
diaphragm pumps can handle both clear water and water heavily laddened with
mud, wastewater sludge, corrosive materials, etc. They areideal for excavations.







Centrifugal Pumps.

The core of the centrifugal pump istherotating impeller. Theimpeller impartsa
high kinetic energy to thewater (or durry) which can be converted into potential
energy (thevelocity V istransformed into a head h). A water drop that falls 100 feet
will reach a velocity of 80.2 fps. Doubling the velocity to 160.4 fps by the pump can
raise the samedrop to 400 feet , in other words,

_v?_ (160.4fps)

h= 29 2(322ft/ &%)

=400 ft

Obvioudly, the actual height reached islimited by the frictional lossesin the pipes,
and self-priming limitations.

Thepower P required by the pump (in hp) isgiven by,
W _ wOQh
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Example. Select a self-priming centrifugal pump that will deliver a capacity of 600
gpm through 6” -diameter steel pipesfrom ariver at left toadam at right.

| tem and its equivalent lenqgth of stegl pipe (use the tables on the next dides):

- Length of 6”-diameter steel pipe (25'+24'+166'+54'+10').............. 279 feet
- One-foot valveand strainer ...........c.cooeiiii i e e 76
-Three 90 elbows (each equivalent to 16feet) ........................... 48
- Two gates valves (each equivalent to3.5feet) ... 7
-0NEChECK VaIVE ... v 63

Total equivalent length of pipe 473 feet












Now, use the dlide(s) that providesthetable for friction losses of 100-foot lengths of
different diameter steel and hose pipes.

Notice that when the steel pipeiscarrying a capacity of 600 gom thefriction lossis
equal to 3.1 feet of head for each 100 feet of equivalent pipe. Therefore, the 473 feet of
equivalent length represents a head loss of,

Head |OSS:@(473 feet) =14.7 feet
100

Thetotal head isthus 15'+54'+14.7' = 83.7 feet.

Notice that the pump sizeinitially chosen (M odel 90-M table on the next dlide) needs
the capacity to be extrapolated (a total head of 80 feet produces 490 gpm whereas a
head of 90 feet produces only 300 gpm,; therefore a total head of 83.7 feet will
produce 420 gom. Thisislessthan the desired 600 gpm, therefore, a bigger pump
must be selected.






Centrifugal Pumps used on Dredges













Diesel engine = 108,920 hp
Dimensions = 26.7m x 13.2m
Weight = 2,300 tons
Consumes 6,275 liters per hour



Centrifugal pumpsready to install at Ellicott, Baltimore.




Ellicott Dredges, Baltimore.



Ellicott Series 4170 pump casing and impéeller.






A 7-foot diameter impeller isfabricated at M obile Pulley, M obile, Alabama.



Mobile Pulley’s centrifugal pumps.






High Efficiency Cutter Pumps.

A new seriesof high efficiency dredge pumps
areideal for difficult material that rangesfrom
hard rock and cemented sandsto clays. This
has been attained by increasing the passage of
the pump and the cutter head. Asseen in the
figureat left, stoppage of the dredge pump
means a delay in the entire dredging oper ation.

The high efficiency pumps for medium sized
cutter heads combine avery large ball passage
(seetheresults on the next slide) with a low Net
Present Suction Head Required (NPSHR):

- Ball passage was designed to 50% of the
suction diameter;

- NPSHR below 30 -35 kPa at max. flow;

- Maximum efficiency above 85% around the
wor king point;

- Differential head above 550 kPa.






Dewatering:

The Wl l-point System.










Dewatering an excavation through well-pointsin downtown Miami.






Staged dewatering through well-points.

The diagram below showsthe lowering of the GWT by 7 m of a construction site, in
order to build a building’s foundationsin a dry environment. It must be done with great
caution, because it could cause lar ge settlements of the adjacent structures, and the
collapse of the perimeter embankments dueto theloss of the capillary moisture.
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