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Discussion on relationship between structural
strength and collapsibility of loess
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Abstract: The concepts, testing measures and changing rules about the structural strength of loess are described respectively.
According to the relationship of power function between structural strength of loess and water content, as well as the collapsibility
coefficient and water content, a linearly fitting formula between structural strength and collapsibility coefficient is found out.
Furthermore, the impacts of structural strength on the collapsibility coefficient of loess are analyzed. The results show that the value
of structural strength and collapsibility coefficient will be smaller when the value of initial water content is bigger. But when the
initial water content is same or near, the collapsibility of loess will diminish with the structural strength increasing.
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Fig.1 Shear stress-shear stress-displacement curve of
undisturbed loess
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Fig.2 Shear stress-shear stress-displacement curve
of loess by recasting
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Fig.3 Stress difference- displacement curve between
undisturbed loess and loess by recasting
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Table 1 The results of direct shear test on Q; loess
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/% /g-em®  c¢/kPa /() c/kPa  @/(°) /kPa
15.8 1.52 52.6 16.6 33.6 19.1 35
17.7 1.51 37.8 16.3 229 18.7 25
19.8 1.50 28.9 15.8 21.2 18.4 14
21.7 1.49 21.8 15.5 19.5 17.8 8
23.8 1.51 17.0 15.5 11.3 17.5 4

4 ARMORT BT L gl R i (Y A2 Ak KA

4.1 SMBREERI AR

JEUIR B 1 PR B N 5 - BT OIS fih 2 A7 — WA 1
Fedfrnd (&L D, BEEIHC i T AR RoR, It
BN J7-B U004 e 55 JsUIR B 1 (AR LE W] AN ),
RIS (] 2)0 JFoREE T A 1)
BYR J3-BIOIE RS AL AS M R AR e 3T i 2T, 2
BE, N EMRIA EREMIRR, NRERIMEE
SOL IR AP L Z NS

Pl 3 o IR B L AR I 1 T R B L ) 22 B
BT A2 1A h 2, RIARALAN 1 1 45 40224k il £
S T A (R G5 R AR I8 g - WA 5 2R R ) R A
HRERE . Gtk tErA e thZnl Lo B 7
T i 5 JEUIR B 1B N 5 - BT U R i £ (¥ 5 3 AR
XN RGP TR T, N ) 22 WA T AR (K 48 K
SURIEE R, 2RI ARANT S - P 4 g o B TR A A
H, BIE IS Ft R AL I IR B AR A R
¥ ) Z2 Bt BY VLA B K TZ A AR, RWIAE
VORNBE - (R IR G RSB IR , S5 K5 P M2 K o
CIRYS VS Wb EoT RS R E e I A e g Pk e
P RIR G R AR B e UK — ) F i Atk
JITR I 8 I 2 A AR RN B ) R iR
4.2  HRRERIARL AR

WIS P AN FERIR S KRR Qs 3a L4 #



724 Fer +

b 2008 4

SRIE g, v BKE w LA FATE RES, WAk 2. HsK
DN &5 R 5t B 55 06 N AT UG 25 K 3 2 T LA Ak s &R
CE 4D, n] WL ARV - (10 4 g 5 B 75 7K 6 1) 1
KB H AT, EARE KR T I BRI I K11
T K N BRCIEE . WA 57K E A 15.8 %I
Bl AR 12.0 %Ik #] 17.7 %, Hgh
P B2 FAIK 10 KPas THIAR F 7K F A 19.8 %13 1,
M KRN 20.0 %IAF] 23.8 %l , FLaftyut g
FA% 10 kPa iAo IX 53 LR S AR & /K% 52
Yo LT ORI w7 &) s - A AN P e
—8 RS AKET, AREREE A K e Ak
NI AR S, 4R 2 HOK 5 WRAE T4l /N fok:
PIFLBR T o SCHR[41WFR I MR MRI 3 L ) &
IKFRAZA T Yolbf s 4l /INTRL I FLBR 3 KR AT 5 %
KATARA, BRI, TEARES KRR, KRN
AR o} AL B AT A 24K Y SR D ) U
TR, 3 b BAT DR Rk 32 A
BRI R AR G, RDRRL [R) 2 S A TR T s SR A B 1 2
P A i B B VR, i T 82 s A R
SERIE o (EUREDR R R a4 1R AT ¥ 6 A TR IR R A
aACIRAS, LW EE T, Rk, g
XPARARBIURG, B KB RI,  AIE SR s ik
TER L) 0= FERA BT, 059 T IR 459 I 2t fig
77, GRS R R PR .

K2 QHEITHBRESHER
Table 2 The strength parameter of Q; loess

w Pd qs c
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/% /g-cm /kPa /kPa
15.8 1.52 35 52.6 0.063 0
17.7 1.51 25 37.8 0.052 4
19.8 1.50 14 28.9 0.047 0
21.7 1.49 8 21.8 0.031 4
23.8 1.51 4 17.0 0.0149
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Fig. 4 Relationship between structural strength ¢, of Q;
loess and water content curve
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Fig.5 Relationship between water content matching
structural strength and collapsibility coefficient curve
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Fig.6 Electron microscope photogrph
of undisturbed loess sample
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Fig.7 Electron microscope photogrph
of loess sample after collapsed
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Table 3 Structural strength and collapsibility coefficient
with the same water content of Q3 loess

w/ %
152 149 15.1 14.8 153 159 149 152 154 153
gs/kPa 259 264 224 199 32.0 23.0 22.0 29.7 30.0 31.0
S5 0051 0.034 0043 0.067 0.011 0.038 0.059 0.017 0.018 0.012
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Fig.8 Relationship between structural strength and
collapsibility coefficient curve
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