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Abstract: The accident caused by large differential settlement between rigid and flexible piles in a grain bin is analyzed. A
reinforcement scheme is proposed. The analyses show that in the site with a large depth of silt, the rigid and flexible piles
should be embedded into the stiff bearing stratum with the same depth, and the rigid and flexible piles are not supposed to be
drilled into the stiff bearing stratum and silt, respectively. It is concluded that bored piles and beam-slab raft foundations can be
used to treat the accident of large differential settlement between rigid and flexible pile foundations. This reinforcement scheme
can significantly reduce the settlement of ground and the differential settlement between ground and main body structure of the

grain bin.
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Table 1 Physical and mechanical parameters of soil strata
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Fig. 1 Pile foundation of single grain bin
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Fig. 2 Settlement of ground of grain bin after storing grain
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Fig. 3 Settlement of ground of grain bin before storing grain
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Fig. 4 Contours of settlement after grain unloaded from grain bin
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Table 2 Core drilling test results of cement mixing piles

BE - PURSS RS ORGSR R
5 FEHOREREE/M  RBRZ/MPa SERRA R K/m
1 2.0~2.2 0.92 36
2 1.9-2.1 051 33
3 2.75~2.9 4.72 4.7
4 2.5~2.7 231 4.2
5 1.8~1.96 1.59 4.1
6 1.32~15 7.63 43
7 1.7~1.85 1.77 3.2
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KiLF] 1.5 MPa.

3.2 IREERKEHHME S EFHHINNER

7 2085 = 766 AR A T 3 NS [ ot o5
AT T2 AR PR EAT AL .. g RER, 2 4
Hh I R A IR R 2 110 kPa, i 2 E A
Hiy L AR A RRAEE A 100 kPa FrI T EESR o 1 /N Hb S )
B A I AR IR 28 90 kPa, BT8R & ih it
A TRFEIE A 100 kPa 3K .

3.3 MEFRMETERLITE

B IRV bR AE 2 B S LAl % T (DB
33/1001—2003) Pl i LA 28 Hiu T 70 B2 AT 1 BRI T
S VA ECAE T T HERR AT 3CA 35.75 kPa, FiEREAE
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Table 3 Calculated settlement of ground in different cases
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10 m KK BITHLRFEE+ IR LA Tl 226 19.7 44.7 2375 301.9
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Fig. 5 Reinforcement scheme of ground of single grain bin (unit: mm)
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Fig. 6 Section plane of reinforcement scheme of ground (Section plane 1-1; unit: mm)
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