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Model tests on consolidation of soft foundation by deep cement mixing method
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Abstract: In order to determine various construction parameters of underwater deep cement mixing, the field tests needs more
time and cost. Based on the (deep cement mixing) DCM method of China Communications Group, the DCM model test devices
are developed, and a series of tests are carried out including the blade upgrading, soil layer identification and unconfined
compressive strength (UCS) tests. The tests results indicate that adding free blades can effectively prevents blade wrapping
issues in clay soils using the DCM method. The torque at the interface of different soil layers changes abruptly, and different
soil layers can be identified by the change of torque at different depths. Under the same cement content conditions, the UCS of
the cement mixing piles with different soil samples cured 14, 28, 60 d and 90 d is that silt soil < clay < sandy soil. In sandy soil,
the compressive strength of the cement soil is larger and the growth rate is faster than that of clay, and the amount of cement

grouting in sand layer can be reduced. The results of model tests may provide reference for deep cement mixing piles.
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Fig. 1 Paste drilling of silty soil and clay
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Fig. 2 Physical model test devices
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Table 1 Comparison of key parameters of model and prototype
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Fig. 3 Free blade above head
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Fig. 4 Increase of clay adding free blades after mixing
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Fig. 5 Relationship between depth and torque of silt and sand
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Fig. 6 Relationship between depth and torque of silly soil, clay and

sand

MBS BT, BEEIREENG N, AR 8. 15
0~0.4 mIPYRIRFEJE BN, B KA 8 Nem, 7 0.4~
0.6 m WPJZEE N, FRHMAN 16 Nom, HIRYEZit
AW E, fEF A R AR, EEREFE P
BYOR LI R, B shRb LA R e 75 22 v Al T AA il
o, TREFERMIGER.

M 6 AT%1, 0~0.4 m YRR LGN, &R
¥iJy 7.8 N'm. 7E 0.4~0.7 mZHEEEN, &K
58 15 Nom, HARIGHE A 48%. 7F 0.7~0.9 m b 12
JEEEN, O N 24 Nom, FHEHIEN 9N-m, &b
A KA A G R L R R 4K 50%

2.4 RRAEEREIRIE

(1) et 78 e T4 2% A

BT NABLALAES, AR Ye i . R b
+ &1t 3 FAREIKRSBE 170, 220, 270 kg/m® (K
B8 RS FRIR B OKIHEE), KK
EE4 0.9, FHMEK 4 MR ER TR ET (14, 28, 60,
90 d) XFRLZK Y LI M FRPUETREE (TR “UCS™).
TETESH: BN 30 v/min, FEEEARTHE
JE4 0.1 m/min, VEFKIEZFN 4~6 L/min. KJELHisE
FERE, RANBIGEBERE, MR ABR, ME



BT 1

IR, S DRIZZKUR R N SR B 500 it 7t 173

20+5° RIS EFFE 48 h 5B, ROKRBE. B
A5 & 6 NKYR A

FRPIAFIE KV RS LRI R HEFE L
ANFEAP R KA, KT R A RN T 20
mm. T4 5 I b IR T ds ) = IR 20+1° .
WK TR B RE R, 2 SIS [H] 84 11
TEAMBR BT 505 o 0 SR P Ao L 42 ) H A AR T g ik
SO, K F AR ) 7 UM, InEiEZh 0.03 kN/s,
Ik B 2R LSRR T . EEDP IO
#% LR QL B 7K Yo K- Rl i B 71— @ ik ®
TBIURE O 7K FH 72— DIA B BT UCS 9
R, TEM PR AT 5 R WL 7.

RIGTERRST, BEFA T 6 AMRFEDT R 38 (1) 715
{EAFE AR E R SR A .

& 7 ket UCS L
Fig. 7 UCS tests on cement soil mixing core
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Fig. 8 Compressive strengths of silty soil with different cement

contents cured at different ages
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Fig. 9 Compressive strengths of sand with different cement
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