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Abstract: The disturbance depth of excavations is an important parameter for their design. Most of the existing methods for
determining the disturbed depth are laboratory tests, which cannot reflect the in-situ stress state of soils. The in-situ
multifunctional piezocone penetration tests (CPTU) are carried out before and after the excavation of three projects in Nanjing,
Wuxi and Changzhou. The influences of unloading induced by excavation on the cone resistance (g:), sleeve resistance (fs),
friction ratio (Rr) and resistivity (p) are also analyzed. Further combining with the laboratory unloading resilience tests, the
disturbance depth of excavation based on in-situ tests is proposed. The results show that the unloading effect may reduce the
values of cone resistance and sleeve resistance for silt and silty sand foundations, and the corresponding influences on the
amplitudes decrease with the increase of depth. However, the excavation has little effect on the friction ratio and resistivity. The
disturbance depth of excavation can be determined by the depth beneath the excavation bottom where the cone resistance (gt) is
reduced by 20% as compared to that prior to excavation.
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Fig. 1 Depths affected by unloading
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Table 1 Existing laboratory test methods for determination of

disturbance depth
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Table 2 Physical and mechanical properties of soils
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- B 4.6 19.1 9.58 2.65 25.0 0.723
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Fig. 2 Results of unloading rebound tests on silty sand at Nanjing

site
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Fig. 3 Results of unloading rebound tests on silty sand at Wuxi site
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Fig. 4 In-situ piezocone penetration tests
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Fig. 5 Results of piezocone penetration tests on resistivity at

Nanjing site
HERBH S QMBEEERH;  EERHLL HLBH A
+ERI4 ¢,/MPa fu/kPa Re/% pl(Q-m)
0_ 5 10 150 100 2000 S 100 100 200
Lz
5_
Bt £
%10-
B — AT _ <
ﬂaﬁ:ﬁ?;éﬁi — 8 m — ??;Zzzm
15+ -
BWRH-L
20
(a) (b) (¢) (d)

6 FTiHiAMEREZE CPTU MiX4ER
Fig. 6 Results of piezocone penetration tests on resistivity at Wuxi
site
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Fig. 7 Results of cone penetration tests at Changzhou site
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Fig. 8 Decrease of cone resistance at Nanjing site



1 OB, S BT 2 IR CPTU MRS TT T2 PLshiR B i€ 7715 185

PR B TR %
0 20 40 60 80 100
4 T T T ™ 1

o

11

12

9 FeininthiERBE R

Fig. 9 Decrease of cone resistance at Wuxi site
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Fig. 10 Decrease of cone resistance at Changzhou site
3.3 FHZENfarxt EE PR L AR PR R AR
B 5~7 Mulie g RER, T2 EIwr BERH L 1
SR/ TXFEPRDN,  EERH HE A — R FEE PO 0] B JEE B
JISHESRRIH B EEAE, T 3.2 TR E, TRz E

g o S JHL 7 RO BE BE BH 7 1) s e A AR — 3. [
i), B 5~7 1 H B R MRS, R W, FEPZE gy 6 e P
RGN o XN AR P Z E 2 B KR, B
TIREE . VORIRE, IR SR R 22230, i F 42 E A
TR LRI JEAL R PIRAS, AR EAKE, BT
WRIE WAL, RS R IR

LR VA bt al 0, Rz E e ST N RS,
51 RCYU IR A4 HESR BH 7 A BE BEBH 3808, PR Lk
I 22 S HOR AR, EERTFIZ R T, T
Z Dyfie CPTU [ AL 1 HE S B A B2 BE [H 77 e 4L
U1 R SN RS T AR B ) M R A8 Ak,
EOU TR LRt S B IRARAE TR e, x5
G A ar 2R TR e T A —E R 5
3.4 FHZENTEHENARE RFAE

H & 8~10 AT %0, T 3 ANELTNKIAH, HER
B AT IO S A — B R FURFE DL b, ki
IRPHIIZEWRR T 20%, ABREZI X s G SR L DT 4
IRPHIIZEN T 20%, FEFHMX . 45 G
PEH PN X PR EERE R, K I SRR BE LA B g g [X
SESCHRENIX, B CPTU #ESRFH J1 38 20%40 1T
FE PRS2 T (B B 3 X Yo el ] 8~10 /]
A, XT R, AIXEREE A N 1.2 ms XL
Bipih, REHXIREE A N 2.7 m; WFTE NI,
GUIHZ 115 m I, RSN IXIRIE b, 4 3 m, FEGTITHZ 18.0
m i, ENXIEE b N4 m. BAR, HBEIXIEE S5
ZIRERIEL.

SCHER[12]F8 . EIf L R AT RIS IZAT ST
JE S K SPARAY (1) B B HR AR, AR BRE T LL R, X R FRITR
FE NN X IR By« DRI, A TERUERET CPTU AL
WK FEGUIFAZ BN R FE 1 TR aE R, 0 L2y iy
2 ARG 5 57 I K P R PR 0 1 L o

XFF R H I R, AN e BT
g, 2% (6), JURH LR LA E 3R A 4
FIENfr LT SR (7). (8) Foaw, K 3 Mlzih i
BN IREE b AR (7)), (8), TS FIMLIR A
ELR, -

ai v/h,
= —]::I
2V
i=l1
ih’. = D ’
i=1

ihiZD-i-h o
i=1

R , (7

(8)

A o IR R O TR EI LG, o
MR E N, Wa= 105 D NIFHZRE: h AT



186 H O+ T OB % M

2021 4E

JRA O R LU IR L ) AR R AR R
VS Rl RN
JR AL IR 56153 B ) PR3 DR BE 5 T2 IR BE RO Ol
h,/D FIRGBREITT L R, 5 2.2 T s kg3 2010 A, /D
AR, THE LRI IR 3.
%3 ERRES R A% R EL

Table 3 Comparison of results between laboratory and in-situ tests
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