Case studies relating soil characteristics and foundation types.
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THE DBS BUILDING

INTRODUCTION

The Development Bank of Singapore (DBS) Building is located between Shenton Way and Robinson Road, i.e., in the Financial District and houses the headquarters of the DBS.
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It consists of a 50-storey block and two side podiums.  The project started in 1970 and was completed in 1974.

SOIL CHARACTERISTICS

The building has been constructed on reclaimed land.  The soil encountered varied greatly from the fill material on top of soft marine clay and alternating layers of stiff clay and medium dense to dense sand. This was underlain by mudstone from the Jurong Formation. The degree of weathering of the mudstone also varied greatly.  For example it was noticed that in the West Caisson, the upper parts of the mudstone was weathered to the consistency of a “black clay’ while the deeper layers were more rocky.

Water ingress was not really a problem.  Though the rock face was wet from water dripping from higher levels, fresh rock behind the exposed surface was in a “dust-dry” condition which may indicate a low water table.
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FOUNDATION TYPE

One of the low-rise podiums is supported on 20-36 m long bored piles with the other podium being supported on driven precast concrete piles about 31 to 61 m long.  The difference in the length of piles is due to the fact that the terrain is sloping.

The Tower Block is supported on four 7.3 m diameter caissons.  The caisson length varied from 39.6m to 64.0m.  The design load is about 200MN.  The four caisson are linked to a common raft or caisson cap 3.1 m think and 30m x 35m in area. Caisson foundation may have been used partly because of the very high weight of the tower and also because of the soil conditions. Also the use of hand excavation for the construction would reduce noise and vibration which are critical factors to be considered when building in the CBD.

Excavation

Excavation was carried out by hand in the highly weathered part of the mudstone (Jurong formation) and by drilling and blasting in the rock.

Construction of the caissons

 
The upper part of the caissons was lined with contiguous bored piles down to the top of the rock.  These were braced laterally by reinforced concrete compression rings.  In the rock cast in place concrete was used a lining.


 Plate load test was carried on the West Caisson and the results indicated that no belling out or deepening was necessary.


When the required depth was achieved by excavation the bottom of the caisson was cleaned and concreting was started using a mix of 1:1.5:3. The smallest caisson was concreted continuously while the other ones were concreted in stages.


Concrete was poured up to 12.2 m below ground level.  Then the raft was built.  Prior to the construction of the caisson cap, the excess height of contiguous piling was hacked.


Conclusion

The use of that method of construction proved to be very efficient.  After 5 years the settlement of the tower was recorded as only 20 mm.

DBS Building





Mudstone





Medium to dense sand





Marine clay





Stiff clay





DBS building












