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Study of relationship between uniaxial compressive strength and electrical
resistivity of frozen soil under different temperatures

FUWei', WANG Ren', HU Ming-jian', XIANG Yan-hong?
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, Ching;
2. Wuhan Fude(Hong Kong) Road & Bridge Management Co., Ltd., Wuhan 430000, China)

Abstract: In order to study the mechanica behaviour of frozen soil under the roadbed of the Qinghai-Tibet Railway and explore a
new method to estimate the uniaxial compressive strength quickly and correctly, the stress-strain-electrical resistivity experiments for
the clay in Beilu River are done under different temperatures during the whole process of uniaxial compression. The complete testing
data for the stress -strain curve and the associated electrical resistivity -strain curve are obtained. The experimental results indicate
that the uniaxial compressive strength g, increases with decrement of the temperature T, and they follow the linear relationship. The
initial electrical resistivity p, rises while the temperature decreases;, however, initia electrical resistivity increases sharply with
increment of T whenT >—20 °C. The relationship between uniaxial compressive strength and the initial electrical resistivity can be
described as linear Semi-logarithmic equation , whose correlation coefficient is very high, so g, can be quickly and correctly
estimated by p, which can be measured more conveniently. The stress-strain curve can be separated into compression stage, elastic
stage, plastic flow stage, break-up stage corresponding to decreasing fast stage, decreasing to minimum stage, steady increasing stage,
unsteady increasing stage in resistivity-strain curve. This associated relationship indicates that the strength and displacement problem
can be effectively solved by the electrical resistivity method.

Key words: frozen soil; uniaxial compressive strength; electrical resistivity; stress-strain-electrical resistivity; temperature; Qinghai-
Tibet Railway
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Tablel Physical parameters of the soil used in thisstudy

G, W, W,

BRI xR C
/ (g/em®) | % 1%

C

W g 1 2.649 24.8 11.4 10.0 2.8

100
80
60
40 +
20 +

AN PERARUET TN %

1 0.1 0.01 0.01

Fift / mm

B2 BEERIAZAC R
Fig.2 Graindistribution of original specimen

232 RS SR

Fe RS bruE) PR T
i, MR SRR ks, KRG
RENPRIRELA, R —NER, B ORIENE LA
PLE FIKR AR A ITE TR o F A [R] -5 B 22
KAy S p (9x h) 61.8 mmx125 mmikkE. Hik
FEM U BCE R Sk o 0 T B 1k ARG R K
HAFE R TR, AU LREE TR, %
BEBNFER T, TS B KA RSS 48 h )5
B2 e, Fem e i m i Rk 24 h, 5
FEE LR B, AU R A KR TR
WS i 3APAT LA

RGN, ok css-1120 7Y 1 AR IG AL
PR O B PR IR IHEE 2 h, SR ER R4S TR
U () HRERGE R 2 R LT Sk BTG . b
IRIIRZE, WS BRI LSS S R,
DR AR F R bR 78 ik T LK

3 WIS

IR E) T FRIR SRR THE. AW
TS VR L SR Al R 4 4 e R PR R g - R AR DG R
k. & 3 & /KEN 17.8%. T34k 1.71 glom’.
WA — 10 IR FEBE - - AR G R i 2k .
2 A IRIAF RIS RS TG B3R py S it
FRSRIE q, {H . ASCLANAS & = 0 I A AG B3 p,
FBA BB R 50 o, A v i 18 4% DA 22 0] flt BHL 6
IR TR RE o

1 500
4 140 ¢
. 3
< {400 S
: 5
32 1350 =
= g3

1 300

0 ' 250

0 4 8
WAL/ %

B3 AR B - ARG R

Fig.3 Typical strain-stress-electric resistivity curve
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Table2 Resultsof electric resistivity under uniaxial
compressing at different temperatures
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under different temperatures
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