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Research on model test of multiple underreamed anchors in sands
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Abstract: The physical dimension of multiple underreamed anchors is essentially important for the
ultimate bearing capacity of multiple underreamed anchors. In order to research the size effect on
bearing behavior of multiple underreamed anchors in sands, a series of pull-out tests are per-
formed by changing diameter and length based on the laboratory model tests with the typical load-
displacement curves obtained. Test results show that the diameter of the expanded part has more
influence on the bearing behavior, and that the length of the expanded part has less. With the in-
creasing diameter of the underreamed anchors, the increscent range of ultimate bearing capacity
of the anchor gradually reduced. By a contrastive analysis with bottomed underreamed anchors, it
is indicated that the ultimate bearing capacity of multiple underreamed anchors is 1. 2~1. 3 times
that of the bottomed underreamed anchors at the same total length.
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Fig. 3 Survey instrument
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Fig. 4 Grain size distribution curve
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Tab.1 Physical and mechanical parameters of sand

TR/ WERE/ SKE/ KR o/ WEEM X
(g/em®)  (g/cm®) %o (kKN/m®) /(") ESLE

1. 47 1. 68 14. 0 0 28 0. 61
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Fig. 5 Structure of multiple underreamed anchors
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Fig.6 Model of multiple underreamed anchors
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Tab. 2 Model test programme of multiple

underreamed anchors

H % YRkE O PRKB PRk bRskn
5 5 £ d/mm K L/mm B8 n M S/mm
1 20 100 2 100
£ 40 100 2 100
g3 60 100 2 100
4 80 100 2 100
5 20 100 3 100
o6 40 100 3 100
|7 60 100 3 100
8 80 100 3 100
9 10 50 2 100
£
= 10 10 100 2 100
21
11 10 150 2 100
12 40 100 2 0
w13 10 100 2 100
£ 14 40 100 3 0
i
g 15 40 100 3 100
16 60 100 2 0
7N
g 17 60 100 2 100
%18 60 100 3 0
+
g1 19 60 100 3 100
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Fig. 7 Q-S curves of the first group
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Tab. 3 Ultimate bearing capacity of different diameters

PRk AR WK #E T Q/kN
@/mm PRLBH =2 §RBHn=3
20 0.55 0. 65
40 0. 90 1.05
60 1. 22 1.38
80 1.35 1. 60
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Tab. 4 Ultimate bearing capacity of different lengths

PRLBIK L/mm WK Q/kN

50 0. 85
100 0. 90
150 0.92
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Tab.5 Ultimate bearing capacity of multiple and

bottomed anchors

W BR7R 2 T Q/kN

PRk ER
n=2 n=2 n=3 n=3
@/mm vals aay
ZEBEM Rk ZEA Ry
40 0. 90 0.68 1. 05 0. 88
60 1.22 1. 10 1. 38 1.12
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underreamed anchors
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