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Development of Bidirectional Tilt Table for

Testing of Interface Shear Strength Property
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Abstract

The interface shear strength is an important parameter that
is always used in the design of most of the geotechnical
structures. Nowadays, many geotechnical engineers usually use
the approximate values instead of the real value obtained from
a relevant test. This leads to inconsistencies between the
calculated value and real field value. This research aims to study
and develop a tilt table for determining bidirectional interface
shear strength for the low normal stress condition between sand
and structural surfaces, which are mortar, plywood, and non-
woven geotextile. Then, the coefficients of friction were
compared with the values obtained for the high normal stress

condition, which were obtained by the interface direct shear

tests. The results from the tilt table tests shows that failure
envelopes were circular, with the radius increases with increasing
normal stress. However, it was found that the coefficients of
friction from the interface direct shear test are significantly higher

than the ones from the tilt table test.

Keywords: Bidirectional shear, Tilt table, Failure envelope, Low

normal stress, Interface
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Non-woven geotextile
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Interface shear stress in y-direction t
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2 11231 | 14698 | 08879
Non-woven 3 16552 | 18215 | 09495
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2 11353 | 14158 | 0.7578
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|
‘ 3 | 1.5426 [ 0.9908
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Interface shear stress in x-direction t_, (kPa)
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Interface shear stress in y-direction t
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20 a,,(kPa) ‘ r [ & “
2 1.0208 09976
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0.0 1 LA .Y £}

0.0 0.5 1.0 1.5 2.0 25 3.0
Interface shear stress in x-direction t_, (kPa)

() Mortar fiunsieg KMUTT

Interface shear stress in y-direction

(kPa)
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0,,(kPa) r R?
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C A 4 kPa
20
2 10218 0.9251
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[o,,=3kPa

3

10 L

0.0 05 1.0 15 2.0 25 3.0
Interface shear stress in x-direction <, (kPa)

(M) Wood Auns1e KMUTT

Interface shear stress in y-direction
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S P Initial normal stress r R?
(kPa)

2 1.0208 0.9976

Non-woven 3 15076 09908
geotextile 1 19922 09955
2 1.0061 0.9564

Mortar 3 1.5033 0.8429
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2 1.0218 0.9251

Wood 3 1.5366 0.9601

4 2.0471 0.9557
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KMUTT sand and
Non-woven geotextile
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o 15F .
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Normal stress at failure, o, (kPa)
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(kPa)

= 3.446 kPa, u=0.5781
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20
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—o_=1.719 kPa, u=0.5938
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Interface shear stress in x-direction ©_, (kPa)
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Material Slope method Regression analysis
interface JUTT,2D Onf UTT,2D Average

2 0.578

Non-woven 0.587 3 0.586 0.586
geotextile 4 0.594
2 0.553

Mortar 0.567 3 0.586 0.573
4 0.581
2 0.598

Wood 0.599 3 0.598 0.599
4 0.603
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1-Directional 2-Directional
Material interface OTT1D OTT 2D
(deg) MTT 1D (deg) MTT 2D
Non-woven geotextile 31.50 0.613 30.41 0.587
Mortar 29.09 0.556 29.55 0.567
Wood 31.77 0.619 30.92 0.599
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