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Effects of drilling disturbance and unloading lag on in-situ mechanical
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Abstract: The granite residual soil is a kind of special structural soil with both engineering and fabric characteristics of clay and
coarse grained soil. Its engineering performance is generally susceptible to disturbance damage and excavation unloading,
which may lead to engineering disasters. Through the comparison tests of SBPT and PMT in different predrilling unloading lag
time in a typical layer of granite residual soil, the response characteristics of in-situ stiffness attenuation characteristics, strength
indexes and bearing capacity of granite residual soil are analyzed. The results show that the weakening effect of drilling
disturbance on the strength, bearing capacity and stiffness of granite residual soil is obvious, and the weakening degree
increases with the increase of stress release time during unloading period. The order of influence degree of drilling disturbance
and unloading delay on each parameter is evaluated by disturbance factor R(u): the effect on stiffness parameter G is the largest,
followed by undrained shear strength C, and bearing capacity f,.. The in-situ G - y curves of SBPT and PMT tests are obtained
by nonlinear stiffness analysis and effectively fitted by the equation proposed by Ken Stokoe. The research results may provide
the reference for engineering design and construction in the granite residual soil area.
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Table 1 Elementary characteristics of layers of test sites
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Fig. 1 Grain-size distribution curves of granite residual soil
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Table 2 Elementary physical and mechanical properties of granite residual soil
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Fig. 2 The P-V curve of PMTs
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Fig. 5 Inversion curves of calculating stiffness parameters

(2) AHEK BTV 52 E 1SR 7 1%

Gibson 5P AL L AL TR AR AL N 55 KR 56
AR TT R ) - BIRAE (z-p) KRR

T=dPC/d(ln}/) 0 (6)

Palmer > WUNTER ALY T AR AL pr, Lok T3

AR BON, BTN ) 5 ANHEK BT 8 B R 9% 2105 2

T'=c, o @)
Kb o AR T IR BURI BTN ), e AR
AHEKGTT IR -

AT BB VAR TR BE I A, AR ) P 5 B
[ AR H Iy 6 2

P=R+c,Iny (8)
[, PONIRIRIE T, PO I BT RAR =1,

H SBPT 2 PMT 156 il £ 75 55 S 1 AR T B BESR X
1P 5 Iny 26l TARFR R, W& 6 Fron. HIfiZgx
A RIAHKBIVIRIE ¢y, B & BB K
BRI B, R NAHEKBT VIR ¢

L
1200 |
; 800
O
400 o 0°
OO
o) Q ° 1 1 N
0g 6 -4 ) 0

Iny
6 HMZRRRBSIHOKE TR E REE
Fig. 6 Inversion curves of calculating ¢,

(3) RSV M7 i

AR 7845 RAEWIR ] PMT A1 SBPT ik 56 15 £
WG 281577 p, SHIRIETT po 2 77T ARAEHI I A& 3K
TR e85 RV BT R SR A (1 AR B RS AL (L
TRFFBAF ) — ST, 4 BRI 98 77123 s A
FHIEAE fox:



51 %R, S AER R BRI AR I B PR B 5 D I RO 113

Ju=pPi—Dy )
K, fa N AR R IR EE,  p, M p, N AR
IR 4E K S A Y8 77
ST PMT iR56, WIRE S p,~ IGEEIETT p, 43 )
XN P -V M2 R WIIaRY Br S R B S B S
380 0 P o B 2 1) 23 A (A IS B P8 6 T SBPT iR,
PLP - BHZRrPRIGE I B S BB By o 5t i (R 048
NVIUEIE ST py s CABRTERY B AR 26 SR I BE 23 S s
(6 SE ISR IR 7 p, e SR B3R 05 k20 i 3R B
SBPT Al PMT I MG 71 p FAVIGE K ) por F
RN (9 TR AL R E TR AR R foxo

3 HERph5ITL
3.1 RADMKAEER

AR ST ANFRR K4 4 T SBPT M PMT iR 560 45 it
17508, 33 T IRBIET) p « RERIETT py« AR IHE
A fuc FORHEK B D) SR S5 e, By =10 %L1
BB E NS E T YINE G, IS4 Rk 3 fE 7
Fizn. T LAE AR % TR SR BE IR 2% A 1L
ﬁﬁiﬁﬁ%fe‘r’ EEI PMT iﬁ%ﬁ%ﬁlﬁ‘] P Do fak’ Cy
A Gy B A X T SBPT RIGEE R 3 T
27.9%, 36.1%, 33.7%, 35.5%F152.0%, FPEERIL
B0 A M BUE R TAAR R 5. 4k, i
PMT 12056 30 HI ) 25 T A4 2 B0 I o0 i i B 48 T 2 52
TEEASY, R UTEI RN AR g S BT ) S e R
W58 7 3 R TSR T 8 T8 7 7 1

x3 RUKBNNFSH
Table 3 Basic mechanical parameters from in-situ tests
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Table 4 Fitting parameters of G-y curves
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