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Pumping Tests, Analysis & Modelling
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sharing knowledge
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building best practice

WJ Groundwater are the
authors of the industry
best practice publication
on groundwater control
design and practice
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Outline of the Presentation

» Active pumping techniques in Qatar
» Range of application of techniques
» Trenching & sump pumping

» Deepwells

» Cut-offs and dewatering

» Groundwater Control Case Studies in Qatar

» Barwa Financial District
» North East Car Park
» NDIA Metro Station Box




Photo of the state of the practice
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Bl T % 1 Diagram of the
state of the
practice in Qatar

1. Rock

2. Cavities
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Range of application of techniques
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Example of permeability tests for ‘A’ project in Qatar
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Trenching & sump Pumping
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Trenches and
sumps:

- Narrow

- Deep enough

Free draining

- Sump / well
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Typical sump pumping arrangements

1.5m diameter

45 gallon' Diesel sump Duty and concrete manhole rings

oil drum with pump standby

10-15mm holes Steel pipe with submersible 100-150mm
Submersible 10-15mm slots ~ PUMPS uPVC landdrain
pump Power
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a) Perforated b) Perforated steel pipe c¢) Concrete manhole rings
oil drum with driving point fed by French drains
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Same technique — Different out come
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Deepwells
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INTERNAL DEEPWELLS

D-WALL CUT-OFF
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Summary of techniques

Sumping Wellpoints  Deepwells

Depth m Limited to 6 Unlimited

excavator (per Stag e)
depth/stability

Flow I/s 1to 50 1 1to 50

Spacing m 10 to 100 1to3 10 to 100

Quality of Poor (initially) Very good Very good
discharge
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Cut offs and dewatering
Why install a cut off?

»inflows would be excessive
»there is no suitable discharge point
»the groundwater is contaminated and treatment prohibitively costly

»external drawdown may cause unacceptable impact on adjacent structures

Not all earth retaining structures form a hydraulic barrier

Hydraulic barrier Non-hydraulic barrier
* Diaphragm Walls  Contiguous Piles
e Secant Piles e Soldier Piles

« Sheet Piles  Battered Slopes
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Groundwater control and physical cut-off
wall toed into a low permeability strata

Impermeable
cut-off walls

Sump pump

Lowered water level
~ inside cut-off

— Very low permeability stratum —

From CIRIA C515
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Groundwater control and physical cut-off
wall toed into strata with some isotropy

Impermeable
cut-off walls

Pumped wells

L D owered
R et B S groundwater level - s e S
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Barwa Financial District, Westbay, Qatar
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0

Both the external and mternal
drawdown was the same ‘

Water Level (m QND)
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North East Car Park, Education City, Qatar
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WJ GROUNDAWATER - QIT QATAR LLC
J1763 - Northeast Carpark Project, w,’

Doha. Qatar - Dewatering
Reduced Dynamic Water Levels
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Metro Station Box, NDIA, Qatar
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Impermeable
cut-off walls

Sump pump

2

H —

Lowered water level
. inside cut-off .

=~ —Very low permeability stratum— -

Cut-Off: State of the Theory
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Cut-Off: State of the practice
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3.0 m QNHD (0 m bgl)
3.0m ]  Hydraulic Fill / Made Ground (MG / HF) 0.0 m QNHD (3.0 m bgl)

5.0m | [ - | -5.0 m QNHD (8.0 m bgl)
Uplger Distinctly Weathered Simsima Limestone
—(UDWSL) -10.0 m QNHD (13.0 m bgl)

50m

Lower Distinctly Weathered Simsima Limestone
(LDWSL)

125 m —.=22.5.m QNHD (25.5 m bgl)

Partially Weathered Simsima Limestone (PWSL)

. =3 1.0 M QNHD 233.0 m bglg
Midra Shale (MS) -33.0.m QNHD (36.0 m bagl

Upper Rus Formation (URF) -37.0.m QNHD (40.0 m bgl)

Lower Rus Formation (LRF)

-52.0 m QNHD (55.0 m bgl)
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The Current Hydrogeological thinking

Pemmeability (m/s)
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Figure 1: Groundwater Model

Elevation (mQNHD)
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The following permeabilities have been assumed.

Strata Permeability ko/kn
(m/s)

Made Ground 5x 10 1

Cap Rock 5x 107 1

Limestone 5x 107 14

Midra Shale 2x10" 1

Rus Formation 5x 107 1
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Figure 2: Model Output
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