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Study on Influencing Factors of Bearing Capacity of Cement
Mixing Piles in Yasi Highway Subgrade

ZHANG Hongxiang, WANG Jie
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : Cement mixing pile can improve the foundation strength and the bearing capacity of soft foundation in the process of soft
foundation treatment. In order to study the influencing factors of single pile bearing capacity of cement mixing pile, and to provide guid-
ance for further optimization of soft soil foundation reinforcement design and treatment, based on the Yakeshi—Siping highway New Sta-
tion to Da ’ an Nenjiang Bridge project, finite element modeling analysis was used, combined with the results based on load test and
unconfined compression test, the influence of soil type, curing age and cement content on the bearing capacity of single cement mixing
pile was studied. The results showed that the strength of fine sand was slightly higher than that of black soil and better than that of silt
and fine sand. When the equivalent proportion was between 55 kg and 65 kg, the bearing capacity increased with the increase of the
proportion. When the curing age was 3—-28 days, the variation of bearing capacity was proportional to the curing age. Finite element
simulation verified the above results, which can provide theoretical support for practical engineering construction.
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Fig. 1 Test rig and sample
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Fig. 2 Unconfined compression test
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Tab. 1 55 kg of equivalent mix ratio test block test data summary table

% 7 d FIUE{E/KN 28 d J7U(E/kN
Soil type 7 days peak force 28 days peak force
5.216 10. 092
Bt
Black soil 3.333 11.930
6.233 12. 840
3.031 9. 840
4iiwb
Fine sand 2.883 9- 087
3.215 9. 684
5.434 12.220
*ﬁi 5.774 12. 540
Silt
6.214 12. 863
7. 808 18.313
WA
*]I.LHJ@ 8.983 18. 820
Silty sand
8.021 18. 690
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Tab. 2 60 kg of equivalent mix ratio test block test data summary table

£33 HEERAA 65 kg iIXBHAREIBIC AR

Tab. 3 65 kg of equivalent mix ratio block test data summary table

+2% 7 d J1VAH/kN 28 d JIUE{E/kN 2% 7 d J7fE/kN 28 d FJUAE/kN
Soil type 7 days peak force 28 days peak force Soil type 7 days peak force 28 days peak force
R s 1656 Rt .55 o c0
Black soil ’ ’ Black soil ' ’

7.834 15.170 9.788 23.730
i 5.978 9.745 b 5.793 12.052
ol 5.621 9.773 alid 5.682 12. 655
Fine sand Fine sand

5.876 10. 752 5.674 12.188

5.599 14.290 6.495 18.490
¥ B
&i 5.182 15.760 )H.jj: 7.558 18.590
Silt Silt

7.574 15.180 7.281 17. 840

8. 821 16. 560 7.552 26. 000
AT W anm
+}.}(Hi6,/ 8.031 16. 190 H?’HW/ 7.908 25.100
Silty sand Silty sand

8. 442 16. 990 7.244 25.080
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Fig. 3 Cross—sectional diagram
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Tab. 4 Summary of on—site test results
; ZE S .- B A IR S1/k
g R RN IRERIT LR Q-+ M2 LEIDERTIAN
. Corresponding settlement at the . Bearing capacity of composite
Pile no Test date The largest load . Q-s curve description .
end of loading foundation
1-1 2021.6.15 400 12.18 BT 400
1-2 2021.6.25 400 16.76 HEA 400
1-3 2021.6.5 400 9.96 EZR T 400
(a) PIZE (b) KA

(a) Arrow diagram
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(b) Tlustration of moolel
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Fig. 5 Model drawing of foundation reinforced by cement mixing pile
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Tab. 5 Model parameters

PR B Gom?)  ERm BEEEP R BEAPa BEEA(e)/()
Material Density Thick Young’ s modulus Poisson’ s ratio Cohesion Friction Angle
ESI NN

Grain filling 1.6 8 40 0.2 20 28

P

’f"d: 1.8 7 60 0.22 35 39

Clay

ﬁ 2.5 8 20 000 0.30 - -

Pile
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Fig. 6 Results of ground stress balance
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