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Q1(i)  

 

Q1 (ii)  
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Q2(a)  

 

Q2(b)(i) (ii)  

Main considerations in designing excavation support system:  

• Heave Gauge: To check the factor of safety against basal heave, caused by failure of 

the soil surrounding the excavation/retaining walls  

• Piezometer: To check if the de-watering is sufficient to prevent uplift failure caused 

by the upward water pressure 

• Strain Gauges, Thermostats: To check the excavation support structural 

components, namely the struts and the walers, such that the fore taken by these 

components are within capacity 

• Inclinometers: Check for potential settlement surrounding the basement which can 

be done by checking the horizontal wall movements 
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Q3(a) 

 

Q3(b)(i) 

∆𝐻 =
ℎ

8
=

5.6

8
= 0.7𝑚

𝐴𝑡 𝑝𝑜𝑖𝑛𝑡 𝑀, 𝑡𝑜𝑡𝑎𝑙 ℎ𝑒𝑎𝑑 = 5.6 − 2(0.7) = 4.2𝑚

𝐸𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 ℎ𝑒𝑎𝑑 =
5.6

2
= 2.8𝑚

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 ℎ𝑒𝑎𝑑 = 4.2 − 2.8 = 1.4𝑚
𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 1.4(10) = 14𝑘𝑃𝑎
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Q3(b)(ii)  

  

Q3(b)(iii)  

 

  

 

Q3(c) 

If front and back is flooded with water, water pressure will cancel out each other 

Therefore, horizontal thrust = 32.928kN/m 
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Q3(d) Compaction-Induced Lateral Earth Pressure 
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Q4(b) 

 

Q4(c) 

Distance of resultant active horizontal force to the toe = 1.8m 

 

Where Resisting Moment = 252.72 + 46.08 + 52.49 + 3.456 = 354.75 kNm/m 

Overturning Moment = 133.69 kNm/m 

Vertical Force = 46.08 + 38.88 + 8.64 + 129.6 = 223.2 kN/m 

Q4(d) 

Eccentricity = 0.134 m 
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Q4(e) 

Row 1 = 122.6kN 

Row 2 = 99.75kN 

Row 3 = 73kN  

Q4(f)  

It could be difficult and challenging to construct as piling is required to be performed before 

constructing the retaining wall. This also means that it could be costly as compared to 

cheaper alternatives such as sheet-pile walls.  

 

- END - 

 


