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Abstract: To study the ultimate bearing capacity of the double-layer foundation formed by soft soil stabilization, a
calculation formula was derived for the bearing capacity of foundations with varying thicknesses and cohesions under
different treatment widths based on the limit equilibrium theory. The calculation results were compared with those
obtained from the Terzaghi formula for homogeneous foundations, experiments of double-layer foundations, and
three-dimensional numerical simulations. The closure errors were all within 20% , proving the feasibility of the
proposed formula. Additionally. the effects of treatment width, varying cohesion. the thickness and strength of the
artificial crust layer, the strength of the underlying layer, and non-uniform cross-sections on the bearing capacity of
double-layer foundations were investigated. A sensitivity analysis of the influencing factors was also conducted by
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using the method of dominance analysis. The study finds that compared to the bearing capacity of homogeneous
foundations, the bearing capacity of double-layer foundations formed after stabilization treatment is significantly
improved. The bearing capacity increases with the thickness and strength of the artificial crust layer and the strength
of the underlying layer. The thickness of the artificial crust layer has the most significant enhancement effect on the
bearing capacity, followed by the strength of the underlying layer. The growth rate of the bearing capacity of
double-layer foundations increases with the strength of the artificial crust layer but decreases with the strength of the
underlying layer.
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Fig. 1 Diagram of slip line of double-layer foundation
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Fig. 2 Calculation diagram of foundation bearing capacity caused by self-weight
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Fig. 3 Calculation diagram of double-layer foundation after deepening treatment
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Table 1 Comparison of the calculation results between the formula in this study and the Terzaghi formula

PEGE S CIE
q,/kPa q.x/kPa A% q,r/kPa A,/ %
¢, /kPa 0./ () y./(kN/m®)

20.0 22.0 19.5 613.5 536.4 14.4 531.1 15.5
25.0 22.0 19.5 697.9 620. 8 12.4 615.5 13.4
20.0 22.0 18.5 599.4 526.2 13.9 521.2 15.0
20.0 25.0 19.5 824.2 702. 1 17.4 730.7 12.8
20.0 30.0 19.5 1402.2 1151.7 21. 8 1 308.1 7.2
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Table 2 Comparison between theoretical calculation and test results

¢/kPa ¢/ y/(kN/m*)  ¢/kPa ¢,/()  y,/(kN/m®) H/m B/m q.,./kPa ¢y /kPa A%
42.1 25.0 18.1 7.0 3.0 16. 4 0.03 0.06 153.0 18047 15.0
3.0 28.0 17.0 1.0 1.5 16.0 0.04 0.11 13. 4 11. 3411 18.4
10.0 30. 0 17.0 1.0 1.5 16.0 0. 04 0.11 21.3 21. 05112 1.1
20. 0 20.5 19.1 3.5 12.2 14.9 0. 04 0.06 114.5 12003 4.6
4.5 28. 1 12.7 3.9 3.5 18.8 0.01 1.40 26.6  28.7~32. 4" 13.0
4.5 28.1 12.7 3.9 3.5 18.8 0.03 1.40 27.4  28.7~32. 4 10.2
4.5 28.1 12.7 3.9 3.5 18.8 0.06 1.40 28.8  32.4~36. 11 15.8
7.0 19.5 19.0 5.0 10.0 17.0 0.75 2.00 95.5 80! 19.4
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Table 3 Main physical and mechanical index of the soil layer
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Fig. 5 Computational results diagram of 3D model
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Table 4 Ultimate bearing capacity of double-layer foundation with different parameters
4 c/kPa gD/(°> cy/kPa ‘/’0/(0) H/m qul/kpa (1u3/kPa Am/% L/%
1 42 20 22 17 2.0 531.8 520 2.27 29.0
2 62 20 22 17 2.0 573.9 620 7. 44 39. 2
3 82 20 22 17 2.0 616.0 650 5.23 49.4
4 42 22 22 17 2.0 588. 4 580 1.45 42.7
5 42 24 22 17 2.0 648.9 600 8.15 57.4
6 42 20 13 17 2.0 426.5 440 3.07 41.6
7 42 20 16 17 2.0 461.6 490 5. 80 36. 4
8 42 20 19 17 2.0 496. 7 510 2.16 32.3
9 42 20 22 18 2.0 547.2 590 7.25 21.7
10 42 20 22 19 2.0 563.4 640 11.97 14.6
11 42 20 22 17 1.2 450. 8 510 11.61 13.9
12 42 20 22 17 0.4 392.1 460 14.76 3.4

TE:A, O T E TS = A B 0 A 5 2% L L S UL b R 4 T A L 7R 3 0 B TR B L g, S U R A B R 2 T
TEBEUZE R

3 MEREHSHYMAETR

R T I FE AN () A 5 X 25 R ) 5 e R B, a5 R 1 Ak A 3 B R R 5 R R R S5 BE LT Kb 2 0 R A S ) b
AR T 1) RSB, o BT AN ) 2 06 WU 1 36 7K 2 7 10 52 i B A
3.1 EABEEEMNFME
SR FE 5 Ak B S L) b 3 A A T A RS R L BROAL A R . Q A AN H B E P S R E S AT T
CRPIRLELE STPNE N
T

BEFRBENE R Q AU I Heot (T — £) 3 P st 035 R AR I Ry A1 IR 1 00 52 T LUK 42 7O

JEVLEE 5, BEE 50 )2 o6 B MR BE B 100, A B RE XoF s Bk R 8 g B 4R T R RE 0 s BEE R B R 5 R A 4R
Th o Ak B B2 B R 2 ) B R R L . LAk AR PRGN = PO R 30 R Z R T L A
Sebr TRE AL B ZE PR



WA A 45 B AL T] U2 Ml AR PR A 48T BF 5

¢« (5

x5 AEIATAEEELE P Sttt EREHWIRFIEE

Table 5 Increase of foundation bearing capacity with the width increased to point P under different working conditions
q,/kPa
A2 ¢/kPa /() ¢, /kPa @,/ H/m HETHIR 1/ %
AEQH WEP A
1 42 20 22 17 2.0 491.9 531.8 8.1
2 62 20 22 17 2.0 505.7 573.9 13.5
3 82 20 22 17 2.0 519.5 616.0 18.6
4 42 22 22 17 2.0 537.8 588. 4 9.4
5 42 24 22 17 2.0 585.9 648.9 10. 8
6 42 20 13 17 2.0 374.5 426.5 13.9
7 42 20 16 17 2.0 413.6 461. 6 11.6
8 42 20 19 17 2.0 452.7 496.7 9.7
9 42 20 22 18 2.0 510.7 547. 2 7.3
10 42 20 22 19 2.0 530.7 563. 4 6.1
11 42 20 22 17 1.2 434.3 450. 8 3.8
12 42 20 22 17 0.4 389.1 392.1 0.8
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Fig. 7 Influence of crust layer strength on foundation bearing capacity
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Fig. 8 Influence of crust layer thickness on foundation bearing capacity
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Fig. 9 Influence of underlying soil layer strength on foundation bearing capacity
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Fig. 10 Influence of non-equal-thickness sections on foundation bearing capacity
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Fig. 11 Overall average contribution of each influencing factor on foundation bearing capacity
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