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Experiment on improvement of coastal saline soil and evaluation of bearing
capacity of nail shaped cement-soil mixed pile foundation
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Abstract:To handle the problem on foundation treatment with cement soil mixing piles in coastal saline soil
area, laboratory tests were taken to study the influence of sea salt content on physical parameters, such as
plastic index of soil, as well as on the mechanical parameters of three axis shear strength; In addition, the
strength of saline soil mixed cement, which is changed with salt content, was studied by improving tests with
different mix ratio of materials, It is indicated that the soil mixed cement has decreased strength due to
containing salt or soaking into saline water, and as the curing agents both the cement and the fly ash can
increase the strength to a certain extent, moreover, the latter effect is more obvious. On the basis of the above
tests, the bearing capacity of the single pile and the composite foundation is evaluated comprehensively by
utilizing the strength of cement-soil material, pile soil side friction and end resistance, pile P-S curves and so
on. The results show that the soft foundation containing salt can have required bearing capacity by treated with
the improved cement-soil-mixing piles. Since nail shaped pile is different from equal diameter pile, this
research need more validation by theoretical study and engineering practice for further.
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Table 1 Basic soil physical& mechanical parameters of the stratums
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+ 245 JON-m ™) B w/% LB LL e o MR/ %  WPEAREC AR FE W R4 REC E4EME
/kPa ff1/(°) /MPa ™! /MPa

©) 18.5 25.6 27.8 17.6 0.78 0.24 20.0* 18.0" 4.50¢
@, 19.1 30. 8 0. 865 35.5 20.0 0. 69 0.32 21.5 15.3 0.393 5. 14
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®, 17.5 48.4 1.33 43.7 22.9 1.22 0.42 11.5 8.7 0.93 2.63
®, 18.2 38.2 1. 06 34.0 19.5 1.29 0.38 12 12.2 0. 67 3.13
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Fig.1 The relationship of soil plastic indexes

with the salinity
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Table 3 Three-axis test on shear strength parameters of coastal saline soil
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Table 4 Soil improvement test results with different material mix propotions

R ity 15

KB AL/ % KRB

90d V- M5 Ji (R) ©

TdVHE 28 d FHR

Fe 51560 " i / o T B BlE BIAK
éﬁﬁ )\Hﬁ//b (7k7'7<H$ 0. 5) /\Lt//ﬂ EZ 074 E T34 JlJIﬁ/J( o j%;’;_/k o, 0'\/0"\
KB + i+ s 0 10. 0 0 0. 46 0.75 0.97 0.72 0.74
s1 0 10. 0 0 0. 46 0.75 0.97 0.72 0.74
01 0.3 10. 0 0 0.31 0. 66 - 0.76 -
02 1.0 10.0 0 0. 68 1.09 1.33 1.05 0.79
o 03 2.0 10. 0 0 0. 67 1.05 1.28 1.08 0. 84
KUE + iR+
04 3.0 10. 0 0 0. 40 0. 65 0.79 0.71 0. 90
05 5.0 10. 0 0 0.36 0.6 0. 81 0. 68 0. 84
06 8.0 15.0 0 0. 40 0.77 0.94 - -
07 10 15.0 0 0.32 0. 66 0.75 - -
FAME LR + T L RI 0 15.0 6.0 0.78 1.27 1.29 1.32 1.02
T 5.0 15.0 3.0 0. 68 1.32 - 1.51 -
O i) 5.0 15.0 6.0 0.79 1. 50 1.77 1.57 0. 89
A . . %) 8.0 15.0 3.0 0.57 1.15 - 1.26 -
T4 8.0 15.0 6.0 0. 69 1.48 1.67 1. 45 0.87
Al FOR R E A MPa,
MWHE 2 g6 3 4 01 FH KIRIHEEE L + k10 20r
18 F —=—90 d(F &)
SRR EEREFE PR A (7 d.28 .90 d(F P28 d F 16 |- ——90d(&h)
BLLE K e B 10% ) ) 0 T 40 . Bt 2 26 7 Bt g
; - S50
A B o i R WA G 0 (B AR R AR R T 3% A4, ’g"z
; e -, e o =101
3 4 T T LA T R R ol —
F128 d [FFHIRMIERAKE] 90 d BYSEEEAH EL 28 d 58 B 06t g 0 Rl - ﬁﬁ%
HOmIH A8 KR X 3R A —E S EM 04 " 5 3 . S ’

MIRI 28 d FHZ I ICER K (B e K ) EE 90 d Ky
5 HE T U P 3, 35000 v R K A R 95 B B LR i TE
IKHE IR 15% 7oA (R 4LREBR A1) L SR & Rk
X g B S ) — E R B 55 AL R

14 - —=—7d
—e— 28d
1.2 | —e— 90 dGRAKFEY)

—a— 90 d(B#h7K)

1.0,
£
S 08 —
6|
5 06
0.4
02
0 1 1 1 1 1 J
0 2 4 6 8 10 12

THE/%

2 KR+BHIMEBEEREHEETAXER
Fig.2 Relationship of the baysalt mixing cement

soil strength and salinity
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Table 5 The weakening coefficient table of

mechanical parameters of pile and soil with sea salt
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Fig.5 P-S curves of Piles with different sea salt content
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Table 6 Bearing capacity eigenvalues of single pile and composite foundation
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