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LOAD SHARING RATIO AND COEFFICIENT OF GROUP EFFECT OF PILES
SUPPORTING THE CAISSON FOUNDATION
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By Setma KOTSUBO, Teruhiko TAKANISHI and Masaru NARITOMI

By using the three-dimensional theory of elasticity, analytical solutions were deduced

to obtain load sharing ratios and coefficient of group effects of piles supporting the

caisson foundation. The results by the numerical calculations are as follows. The

coefficients of group effects of piles in the horizontal direction are generally smaller

than those in the vertical direction. In ordinary circumstances, the latter is two to

three times as large as the former, The ratios (R,) of the maximum load sharing ratio
of the pile to the average one in the horizontal direction are R;=1.2~2. On the other
hand, ratios (R,) in the vertical direction are R,=1.02~1.1. In rational design of the
caisson foundation supported by pile-group, the results mentioned above should be taken

into consideration.
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Fig.2 Coefficient of group effect of piles (9 piles).
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Fig.3 Coefficient of group effect of piles (6 piles).
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Fig.4 Load sharing ratio (9 piles).
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Fig.5 Load sharing ratio (6 piles).
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Fig.6 Arrangement of piles supporting

the caisson foundation,

Table 1 Coefficients of group effects of piles

supporting the caisson foundation.

Coefficient of
group effect of piles

X-direction 0.240
Horizental

y-direction 0.271

Vertical 0.772
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Fig.7 Load sharing ratios of piles supporting the caisson foundation (v=0.4, H=17.75m,
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Table2 External forces at the top of piles supporting
the caisson foundation.

Horizontal force | Vertical force | Moment force
(GN) (6N) (GN-m)

Load in x-direction 0.236 0.808 7.16

Load in y-direction 0.213 0.795 5,61

Table 3 Displacements and axial forces at the top of piles

supporting the caisson foundation.

Horizontal
displacement (mm)

Vertical
displacement {mm)

Axtal force of
pile (MN)

maximum { minimum | maximum [ minimum
-0.013* §7.7

-0.126* 59.4

Load in x-direction 3.25 3.09 =1.32%

Load in y direction 2.82 3.5 ~3.85%*

* Extensfon, ** Tension
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