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Field monitoring analysis of damage of buildings due to large deformations
caused by adjacent deep excavations
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Abstract: Deep excavation has an important impact on the deformation and safety of its adjacent buildings. However, very
limited case histories on damage of adjacent buildings caused by a safely constructed deep excavation are available. Field
monitoring is carried out during the construction of a 12 m-deep excavation for the foundation of a luxury complex building.
The settlement deformations of 11 adjacent buildings caused by the deep excavation are analyzed. Also investigated are the
settlement-related ground conditions, construction process of the deep excavation, lateral displacements of retaining structures,
and foundation types of the adjacent buildings. It is shown that the ground conditions, namely a thick mucky silty clay
containing silty sand, and dewatering are the underlying causes leading to damage of 6 buildings with settlements over 100 mm.
An effective water-resisting curtain and dewatering measures are the key to control the influence of deep excavation on the
adjacent buildings.
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Fig. 1 Plan layout of retaining system and instrumentations of foundation excavation
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Fig. 2 Vertical layout of retaining system of foundation excavation

in zones B and C
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Table 1 Situations of buildings adjacent to deep excavation
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Table 2 Physical and mechanical properties of soils in foundation excavation site
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Table 3 Schedule of field monitoring and construction
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Fig. 3 Settlement of buildings caused by adjacent deep excavation
KFALH /mm IKEAY B /mm FKFALH /mm IR A B /mm
-20 .0 20 40 60 80 20 0 20 40 60 80 -20 0 20 40 60 80 -20 .0 20 40 60 80
-------------- — g D e @ S 7
@
________ — op @ s SR ! B
g
PRRCICL S S B i 5 gk 12804 Y e
g
g , N e 55 SN S
? e 2008-05-27 ® 20050828 ©i2 = 2008-09-27 4 = 2008-09-27
— 2008-09-25 —0—2008-11-17 —0—2008-11-17 —0—2008-11-17
----2009-05-21 @ ——2008-12-24 —%—2008-12-24 @ —%—2008-12-24
124 --2009-05-21 @1 1 ----2009-05-21 1 ----2009-05-21
(a) CX3{UR MR E (b) CXAfLRL 2R & (c) CX5HEBS MLk @, (d) CX7H B 2R B

[ 4 2L ST IPE AR R 45

Fig. 4 Monitored inclinometer results for retaining structure adjacent to buildings
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Fig. 5 Monitored inclinometer results for soil adjacent to buildings during the final stage of construction
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