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Influence of water cement ratio on the compressive bearing capacity of
helix stiffened cement mixing pile

DING Wenlong, ZONG Zhongling", HUANG Yunhan, ZHUANG Xiaoxuan, FAN Yimin
(School of Civil and Ocean Engineering, Jiangsu Ocean University, Lianyungang 222005, Jiangsu, China)

Abstract: As a new type of composite pile, helix stiffened cement mixing pile (HSCMP) is a combination of rigid spiral
pile and flexible cement-soil pile, with both types of piles constructed simultaneously in a one-step process. In order to
explore the influence of grouting water cement ratio (w/c) on the compressive bearing capacity and pile-forming effect,
pile loading test and pin penetration test were carried out on HSCMP with different grouting water cement ratios. The
results show that the ultimate bearing capacity and pile diameter of HSCMP increase with the decrease of w/c, and the
growth trend slows down when w/c is less than 0.7. The fluctuation range of cement soil strength in HSCMP pile
decreases with the decrease of w/c, and the uniformity of cement soil strength in pile body increases. The decrease of w/c
can significantly improve the cement soil strength of the pile body. When w/c decreases from 0.9 to 0.6, the strength of
cement soil increases by 98.9%.
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Fig. 2 Relationship curve between cone penetration depth and
water content
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Table 2 Physical performance index table

X% 5 PR/ % TARR/% LPETER
2.536 40.36 26.79 13.57
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Fig. 3 Aggregate distribution curve of kaolin
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Fig. 4 Undrained shear strength of the soil
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Fig. 6 Structural diagram of steel pipe spiral pile
13 g S1REH

(D RITTH

NIRFLKIK LK HSCMP (R B A2 A 5K
Yo SR P L R AU AR B R RE I, AT
T HAFKK IR B G, St 4 AR Y A
HARRIG 7 W3 3 From. 4 ALY 46 ] o b 2
BEATE T LA, BB TP 350 mm,
PR AE 2 A 160 (0 R BB A2 3 AR, TR
B30 AR T e SR PR ) 2 B R K L
2 TR S R R AT .

*3 ABEAR

Table 3 Experimental scheme
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(cm/min)  (cm/min) MPa
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WC-0.6
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20 25 0.3
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