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Research on Key Construction Technology of Rotary Excavation
Pile in Deep Sand Layer in Shanghai

JIA Baorong, SHAO Zzhili, ZHU Qikai, FANG Hua
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Abstract ; The geological conditions of Shanghai East Railway Station of Eastern Hub located are special.
The deep sand layer is below 30m on the surface. The 7th and 9th layers are connected. When the
conventional rotary excavation construction technology is adopted, the rotary excavation pile construction
is prone to shrink and collapse, and the thickness of the sediment at the bottom of the hole is as deep as
several meters, hence, the construction quality is difficult to guarantee. The construction parameters are
determined by a field test. The research was carried out on the aspects of wall mud mix ratio, hole-
forming stability of deep sand layers, construction technology and equipment transformation. The main
problems of rotary drilling piles in deep sand layers, which are surface orifice collapse, suction negative
pressure effect, and deep sand soil shrinkage, were analyzed. The targeted optimization measures of
casing length optimization, drilling bit form transformation and mud parameter control can ensure the
hole-forming quality of rotary drilling piles in deep sand layers. The key technology of rotary drilling pile
construction under special geological conditions of deep sand layers in soft soil is further summarized and
formed.
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Fig. 1 Pile foundation distribution
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Fig.2 Section of soil layers
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Fig.3 The ground surface collapsed
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Fig.4 The transformation design of drilling tools section
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Fig.5 The cross-section transformation of drilling tools

[5VHENE 7l S 4 T 3R R U T FR YOG R R 45
T B RS TR I SRR R 25X
vm%=g%_ikvé[1-ﬁj HWFZZgh (1)
XDy, D, d 530 LA Bl BAME B F AR
P15y TN PEI S FE K 5 g T IR s H
Sk b BRI AT: R RE 5 b A YR SR T R E K Sk
TR 2E 1A
i Sk AR 3~ G T R 148 T 7 e O 2, 2 R
T X 7 [0 F1 43 310°h 30°,45°,60° 3 Flli Sk, 15
B PR AN 1 o, Horp 4 IR TR S PR
TR, Rk B LB D, D, , d 4302 1. 15,
1.1,0.35m;p, ,p, 775K 1. 06g/cm® Fl 1. 0g/cm’ ; H
B 80m;h Ky 1m, Horp D, WO [R] A 1m0 =k B 1Y
R RSME
1 HAEAEE
Table 1 Lifting speed of drill bits
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Fig. 6 Measured curve of the hole diameter
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