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Analysis of shear strength characteristics of saturated soft soil under

self-weight preload consolidation load conditions
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[ Abstract] In the Ningbo coastal plain area, the thickness of shallow saturated soft soil is generally 30~40 meters, the self-
weight stress of soil at different depths has certain differences. Using a unified standard consolidation preload in the indoor consolid-
ated quick shear test would inevitably lead to a mismatch between the consolidation and the self-weight pressure, thus affecting the
shear strength of the samples due to different degrees of consolidation. Focusing on the actual stress conditions of saturated soft soil, in-
door comparison tests under standard method and self-weight preload were carried out in this research. The results show that compared
to the standard method, the cohesion of saturated soil increased by 48% and the internal friction angle decreased by 13% after consolid-
ation with self-weight preload. When the pre-consolidation load is less than its self-weight stress, the sample is not fully consolidated.
The cementation between particles and the friction, interlocking and biting action are weakened, leading to a decrease in cohesion and
internal friction angle. When the preloading consolidation load is greater than the self-weight stress of the soil, the drainage of pore wa-
ter causes the sample to undergo greater consolidation, and the soil particles are rearranged. The cohesive force generated by the ce-
mentation effect is reduced, and the internal friction angle generated by the interlocking effect increased correspondingly. The shear
strength characteristics of saturated soft soil under self-weight preload show an increase in cohesion and a decrease in the internal fric-
tion angle.

[ Key words] saturated soft soil; consolidated quick direct shear test; self-weight preloading consolidation; consolidation deform-

ation
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Tab.1 Distribution of shallow soil layers and their physical and mechanical properties

Hs W= SARE/mM  BE(gem®)  EKEM%  fLBRE WR/%  WRFIEE/%  BEPERERC O WEPERERC EIZRRE
@, Fit 0~1.2 1.79 38.4 1.09 475 95.2 21.6 0.71
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Tab.2 Indoor test plan

AL A TEAE BURES
R /m JES1/kPa  fai#k/kPa

By g

IR 2 5 #kPa

15.85
16.85

17.85

18.85

K1:150

19.85 50, 100,
£J150  K2: 50, 100, 200. 300

20.85 200, 300 ’

K1, K2

21.85
22.85

O 0 N N W R~ W N =

23.85

—
(=]

24.85

3 RMER
3.1 T RAET A% R oM

BT E PRI IR, LA SRR, 7R AN
() 9 H #1245 1 268 7 73 [ 25 A 3L, HC (W] — B U] 2 L
TIVEFRT 40 1A 5 7 07 5 85 U8 OC R it Zedn
B 1R . BB L ATLUE e Y1 R /T
TREEFISS R 7 (A T 7 ) I, R 3 0 i 8 I 52
IR 5 [ 235 950 e ar 2800 ) M A a3, RIVAH )i B
TERF, R H EBUE R S5k nial i e s ok
YBT3 BE AT 7 >4 35 YD B ) K TR A 45 s
JICHERN 7B, XF LA 2 APt 5 e 2 i Ze A
— A, R ARR A REAE, BRSBTS
FHF A [ 45 P H A 4 A G R . IR, 1
TRLRIAR 28 P 25 DR a6, M 1 435 g 280 1) o 42 )

AR BT i B R A — R 52
32 WHBELEAENKXEZNN

HFENX TR, B 244 T RH
150 kPa( H 5 JE /1) 1 50, 100, 200, 300 kPa Tl JE fif
R [E 25 A0 B S Y 4 AR RN ER 1 B BT 5 R B
KR 2 WoR, 7EAH R Y 8 U e 1 1EH
F, SR FH A R T [ 245 A B - AR BB R R AR
RS TFRE R, IR BXT e R BT LR H,
PIARERA 2250, (B A EFUEMEH T i Zep R aik
RSN RREYR, AEPTUBY o B L ) R 2 S AR )
K, AE BRI NS LR THE, BIR
A 22 VRO N, B 1 22 SRR O . AR
BRAy [ EE R R [ 4 Ak B BT A5 ) B fR A
AR A N RS R/IN TR, T RE SR 1 R TR
AR BN EE
33 fefesk LIRS ARBULS AT

P RSB B 5 HE, X ) 14 0 i 28k Ak
J B4 P 2 0 A 1 T AT 23— 59 i B2 it 2R H B/
TIHERE R, A B AR S BB IR e bR e L ofH,
UL 3 FIE 3,

AN [R) 361 45 iy 280/ R i g 45 SR R . SR H
H T 25 TURASF R A 35 J13491H 21.1 kPa, S5#L
JEILTAMH 14.2 kPa Z LUk 1.48, $& SR B 200 48%;
NS AR H4MH 7.3, SHLVETRIAME 8.4°2 [l 0.87,
FEARZY 13%. B SRS g, Sk A A 35 100 s[5 45
I, P FNER - A 2 SR A B 2 (R BG Jn, TN EE4
A T REA, (R AR BE AR X A/
4 HERHW

AR A AR R, e A R AR R, T
N IR B AR, BB YRRk, A4 & A — e Ay Il 5
AN, HARGER e A R AR o 7R 2 P [ 45 HR B R 5
R A0SR R 7 v A T [ 25 90 e A B, Y T [ 4
far /N H: A FE N s, R R R Ry 4, R
IR 25 A RRIE, T R, HBURE [a] Y e 45
FHFIEESE | e AR A VE IS, S BOLRR 1 S EE



ZE LA [ U 45 A BT AR AR B0 Y 58 B R 6 20 B 433

35 40
30+ 35r
st m 30
Z gl g5
= R 20}
= L b = —o— [H|45EF7 150 kPa (K1-5
gR 15 —e— [HZ5E ST 150 kPa (K1-5) E 15+ _._IE]QT-‘HE)'] 100 kP: EKz-S;
10+ —=— [H45 K77 50 kPa (K2-5) 0 4
5 5
0 i 1 1 1 0 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
BP0 %/ mm BP0/ mm
(a) T H KT 50 kPa (b) A B % J1 100 kPa
60 80
sol 70
60 |
g 401 £ 50t
-§ -§ 40
30+ - 2 T )
= —o— [FIZ5TE S 150 kPa (K1-5) in — BB 150kPa (K1-5)
R pirge 2 30} —=—[H]45% 77 300 kPa (K2-5)
20 F —=— [ 45 [ 200 kPa (K2-5)
20 |
10 10
0 1 1 1 1 0 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
By Y157 #8/mm BFYIFS /mm
(c) FH K1 200 kPa (d) S 300 kPa

B 1 ARESENESELHERREEENER TR S-SRI i 2k

Fig. 1 Shear stress—displacement curves under different vertical pressures for soil samples consolidated at different pressures
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Fig.2 Curve of the relationship between sample shear strength and vertical pressure



434 -

+ TR K R

2026 455 3

®3 IEHHREEERERRE

Tab.3 Values of shear strength parameters for soil

samples
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Fig.3 Comparison curves of shear strength parameters for
saturated soft soils
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