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Reduction of Interface Friction between Press—-in

Caisson and Soil deposits by NF method

Student : Chen-Shao Weng Advisor : Dr. Yung-Show Fang

Department of Civil Engineering

National Chiae-Tung University

Abstract

This thesis investigated the reduction of interface friction between the pressed-in
caisson and the soil by the air-jet direct shear tests. A special air jet direct shear
experiment was designed.and constructed at the National Chiao Tung University soil
mechanics laboratory to simulate no-friction method(NF) method and air jet method
for the construction of a pressed-in caisson. Direct shear tests were used to study the
interface friction between concrete sample and Ottawa sand, and the reduction of
interface friction angle by the thin steal of NF sheet: The relation between the applied
air pressure and the interface friction angle was studied by varying the air pressure
ratio(APR). The APR is defined as the ratio of applied air pressure (c,) and the
interface normal stress (6,), during the air-jet direct shear test. Test results indicated
that the residual internal friction of the medium dense Ottawa sand(Dr=55%) was
31.3°. By using the NF sheet, the interface fiction angle between the concrete sample
and Ottawa sand was reduced to 22°. By place of the NF sheet between the sand and
the concrete sample, the interface angle was reduced to 16.7°. Test results of the
air-jet direct shear test indicated that the interface friction angle between NF sheet and
the concrete sample was reduced to 12.7°, 9.6°, and 8.8°, corresponding to an APR

ratio of 1, 2, and 3 respectively. However, the interface friction angle remain a

il



constant after the ratio exceeded 3. In other words, an increase of APR beyond 3 has
no effect on the friction angle between the concrete sample and the NF plate. The
ultimate interface angle was 8.8°. Test results of press-in caisson indicated that the air-
jet method could effectively reduce the friction between caisson and soil up to 7.9°.

However, pumping compressed air into the ground might have adverse effects to the

deposits surrounding the caisson.

od, Direct shear test, Interface frictio
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_| Direct shear test
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Shear stress, T ( kKN/m?)
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Shear Stress, t (kN/m?)
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Shear stress, t ( kN/m?)

Direct Shear Test

Concrete + NF + Ottawa Sand
Dr= 55%

120 — » 0,=45.4 kN/m?
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Shear Stress, T (kN/m?)
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Shear stress, T ( kKN/m?)

/A ARP=]

-1 Direct Shear Test .. APR=1.5
Concrete + Air +NF +Sand & Apr=2
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Shear stress, T ( kN/m?)
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Shear stress, T ( kN/m?)

25

. A ARP=1
| Direct Shear Test ) APR=2
Concrete + Air +NF +Sand APR=3
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Shear displacement (mm)
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Shear Stress, t (kN/m?)

100
Direct Shear Test Sand( ¢=32°)
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Concrete + NF + Sand( 8.,s=16.7°)
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