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Application of micro-piles in foundation reinforcement of a coal storage

WEI Huan-wei’, LI Yan?, SUN Jian-ping*, SHAO Guang-biao*
(School of Civil Engineering of Shandong Jianzhu University, Ji’nan 250101, China)

Abstract: With regard to the phenomenon of large settlement of a coal storage warehouse, by analyzing its foundation
settlement variation rules at three different stages of the structural construction, initial coal storage and local empty warehouse,
the causes leading to structural foundation settlement and the overall tilt are given, namely three causes of bad bearing stratum
at end of micro-piles, improper service load and poor quality of cement deep mixing piles. Considering settlement control, a
design concept of using the ultimate vertical bearing capacity of micro-piles and appropriately reducing the bearing capacity of
the original composite foundation, reducing the number of reinforced piles by 50%, is proposed. By using the secondary
grouting micro-piles, the dual requirements of coal storage warehouse foundation on strength and deformation are met, while
the top micro-piles and the original caps, by adding cap and dowel-bar reinforcement, ensures the load on the upper part being
transferred to the micro-piles. The comparison of settlement observation data before and after reinforcement shows that the
proposed design method for the settlement control using the ultimate vertical bearing capacity of micro piles is safe, reasonable
and practicable.
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Fig. 1 Layout of settlement observation points
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Table 1 Physical and mechanical properties of soils

Y 1grpe

% iy J 5 7% &« ¢ E
5l /m  /(kNm”) kPa /(°) [/MPa
2 Lyl i 1.28 187 27 127 6.46
3 #wt 2.6 19.1 32 286 94
4 WREE L 49 17.1 13 48 238
5 Lyl 6.7 194 28 69 46
6 g 2 — - = 12
7 WmER L 4.7 20 29 152 52
8 HotE R 3.9 — -  — 92
9 TR+ 2 19.1 — — 47
10 WmER L 2.2 — -  — 92
11 MR L 5 19.3 53 11 57
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Fig. 2 Settlement curves during construction
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Fig. 3 Settlement curves during operation
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Fig. 4 Settlement curves during part operation
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Table 2 Comparison of mechanical indices between 5" and 6"
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Fig. 5 Layout of micro-piles
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Fig. 6 Section of reinforcement foundation by micro-piles
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Table 3 Comparison of settlement observation data before and

after reinforcement
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