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Abstract

Soft soil foundation is a bad soil foundation, which needs to be reinforced before engineering con-
struction. This paper briefly introduces the engineering characteristics of soft soil foundation of
Zhuhai China Resources gas distributed energy project and the construction process of streng-
thening it with “vacuum combined surcharge preloading and dynamic compaction method”. Based
on the analysis of Zhuhai China Resources gas distributed energy project site pretreatment engi-
neering, and according to the comparison of physical and mechanical property indexes before and
after soft foundation treatment shows that “vacuum combined surcharge preloading and dynamic
compaction” is an effective method with short construction period, good effect, no late hidden
danger, and can be used for similar projects in the future.
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Figure 1. Site plan
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Table 1. Statistical table of thickness of each soil layer
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Z5 HuJ= 2R 42 (m) S35 JEE B (m) #/E
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® TR 4.60~13.00 7.35
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Table 2. List of main physical and mechanical properties of silt layer

2. RREEEYIENFMRIER R

el FEAREL e SFEME A5 R A
RIREKE w (%) 21 55.1~98.0 73.2 0.205
FAREE y (kN/m’) 21 14.6~16.7 14.9 0.038

FLERLL e 21 1.480~2.567 1.941 0.064

IAVEFRHL L, 22 4.9~28.1 22.9 0.167
BiERE k, (cm/s) 9 6.0E—8~4 4E—7 2.3E-7 0.530
» W& T C (kPa) 10 11.0~15.0 12.3 0.225
[l sy
MEEEE S ¢ () 10 7.5~14.0 8.6 0.454
» W71 C (kPa) 6 3.8~6.0 5.0 0.255
JERILT
WEEEEF o () 6 2.8~33 24 0.231
JE4its & Es,—, (MPa) 13 0.95~2.21 1.57 0.279
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Figure 2. Construction master plan
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Figure 3. Section view of vacuum combined preloading
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Figure 4. Dynamic compaction section view
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Figure 5. Typical load-time-settlement curve

5. BARIfETEY - BfiE) - SREHRZk

LUK 2 /A5 4% (kPad

-0 < EATEY = AE

-120
2019/9/2 2019/9/17 2019/10/2 2019/10/17 2019/11/1 2019/11/16 2019/12/1 2019/12/16 2019/12/31
B

Figure 6. Typical load-time-pore water pressure curve

B 6. HBIFTRY - B[ - FLER/KE EhLk

DOI: 10.12677/hjce.2020.910120 1158 T ARTHE


https://doi.org/10.12677/hjce.2020.910120

R

120
110 M
100
y=0.905x + 11.46
9% R2=0.998
80
80 90 100 110 120

Figure 7. Typical degree of consolidation calculation
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1, FURHFEEH G HIEBOEREZE. EHAURVIRZ, Rhlh TR EERGE, B2 Rid R
W, B SLRTHINAS Al SLE O e, 1 6 2 RT3 - IFiE) - FLBK I A7 ith 2

K H Asaka AR DT R Sl i 2R 5 [ 45 5, A M B 100 [ 45 B P 3 EA 2 90.3%. P38 T 5 bk
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5.2. BRIAR
1) UG RER, S AT 5 VR R FR AR SO v L 3.

Table 3. Comparison table of physical and mechanical properties of silt layer before and after treatment

3. AEBAIERCREIE N F M RIERXT bR

A X B X CX

izt K/ BRAR R %
b FE R whEE dbERT O WEE O AEE

FrIKE W(%) 69.1 58.7 63.4 53.6 71.9 59.4 16.0
FLERLL e 1.810 1.556 1.676 1.419 1.884 1.582 15.1
RIREE p(g/em?) 1.59 1.64 1.62 1.68 1.58 1.63 3.7
JE4i i Es0.1~0.2 (MPa) 1.33 2.10 1.47 251 1.23 222 69.7
B R C(kPa) 48 48 5.1 5.6 4.6 5.1 6.6
B () 33 35 3.4 4.0 34 3.4 8.4
& C(kPa) 13.7 14.4 14.0 152 13.4 13.8 5.8
[ o(%) 9.8 12.0 11.1 11.3 10.7 1.2 9.8
TR SR g.(kPa) 17.6 20.7 15.6 22.4 18.7 21.4 252

REE St 2.0 2.1 1.9 2.4 2.1 2.1

e RNEETEIE.

M 3 haEH, HHIREEE LTS MR G, SKEMN 63.4%~71.9% F [F=2
53.6%~59.4%, “FHIFFKL) 16.0%; FLBALEM 1.676~1.884 FFZ 1.419~1.582, “FHIFFHKL) 15.1%; KIR
BRI 1.58 glem’~1.62 g/lem® K F 1.63 g/em’®~1.68 g/em?, K2 3.7%; L4t & I 1.23 MPa~1.47
MPa #2531 2.10 MPa~2.51 MPa, "33 52 69.7%; B B P BY 5 5 5 bkl 58 71 FEEBE £ M. 4.6 kPa~5.1 kPa.
3.3°~3.4°E %] 4.8 kPa~5.6 kPa. 3.4°~4.0°, “VIJHEFEZ) 6.6%H 8.4%; [hl 45 TR BY 55 5 FE ARkl 5% ) Al R 4
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fAM 13.7 kPa~14.0 kPa. 9.8°~11.1°# =% 13.8 kPa~15.2 kPa. 11.2°~12.0°, T4 &4 5.8%H1 9.8%; T
MIBR BT 585 A 15.6 kPa~18.7 kPa $& 1= £ 20.7 kPa~22.4 kPa, “F¥JHEE4) 25.2%.
FRYFIRIG L5 F, A IR 2 40 1 25 B MR T AR5 I 8 SR W 5, 45 T B ) 2 o 3 T
2) WM AR EE R SRR B A ERFE AR GO W 4, R IVENE 5, [ 8 & gAY b B
I J5 8 IRl L

Table 4. Comparison table of results of static cone penetration test of silt layer before and after treatment

3 4. AEBAIERCREEFR DMK R LR

) A X B[X CKX
Fabx — — — SRR AR %
b PR QbR b PR Ab R ) A P Ab
HESRFA A7 gc(MPa) 0.50 0.66 0.44 0.68 0.51 0.72 29.6
MEERH 77 fs(kPa) 6.6 8.3 7.2 9.8 6.7 9.3 252

WE (AT 230 A SRR, BBGEH THREMAEB AN, 275, R
SRBE I IHESL R SZ AR AI[13] 6

fo=112pS+5 Bt 0.085<ps<0.9

Table 5. The static exploration results calculate the bearing capacity of the silt layer before and after treatment
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Figure 8. Comparison of static cone penetration test before and after treatment of typical site
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Figure 9. Typical site static load test stress-strain curve diagram
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Wt = AN X 3 4 2 L Rk IS AR /N T 120 kPa. SR EhHR Bt 28 L1 10,

Table 6. The relationship between cohesive soil and silt N63.5 and bearing capacity tk
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Figure 10. Dynamic penetration curve of a typical site
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