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Structural index of loess and its testing method
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Abstract: Loess structure is an important physical property, which influences mechanical properties of loess with its particle size,
density and humidity. Based on the structure potential of loess released by loading, remolding and saturating, the unconfined
compressive strength of intact, remolded and saturated loess were measured by uniaxial compression test; and the structural index of
loess was defined by comparing the stability and changeability of loess structure which determined respectively by the ratio of
confined compression strength of loess and remolding soil and the ratio of confined compressive strength of saturating loess and loess.
Through the unconfined uniaxial compression test of four kinds of loess adopted from different sites, the unconfined uniaxial
compression stress-strain curves of intact, remolded and saturated loesses with different water contents were tested to reflect the
uniaxial compression stress-strain property, as well as the law of unconfined compressive strength and loess structural index changing
with the water content was analyzed for different kinds of loesses. When the particle size, density and humidity of loess being similar,
the greater the structure index of loess, the smaller the compressibility and the greater the shear strength of loess. So the structure
Index structure together with the particle size, density and humidity can be used to describe reasonably the fundamental
physico-mechanical properties of intact soils.

Key words: loess; structure; structure index; uniaxial compressive strength

| B SRR R, KILIOR, 6T LS AR B 5
o AURIBRT- MRS . 258 B A FEE = D7 TR Rk, 290

ERBREAR . RAT R FLBRTEIR, BAKR T MR EE R RS, Mgt D
A WY DOBIAEE S N T 5 LA AN, A fEhe PRI SR A AR R, AT
HEAAFRB LY, RIGRA AR 20 i HAsoR e R AR L R 47428 . 8 UI1E
Jito R EAVE RN LORFE IR PR AR F BLBUERSE, O T RgiNA (R
SRIREST, DA RS RIBIR a0 2 MR W A 2 HPESEE. SLBLLAITESEL, N aiftES
LRSS TER T TR RO AR R, B, b U SRRSO g L g Ry 2
LR PEMIES AR B 21 A L0 DRSNS S, o, R4 R

Wk HH: 2009-09-21
FEETH: HRK ARBEIESH (No. 50779054, No. 10872161); Beph44 s+ 1245 TR NS0 S H4H  (No. 220533).
W—EHRA: WA, Y, 1964 4, 2%, e, WFH L35 1% 05T, E-mail: sjshao@xaut.edu.cn



16 E2

b 2010 4F

SRR R T LA I BUR S ER], A
REM s LA PR BUBT DI s BTV J12R S 4k
fif [ I ek - SR PRI BT AR . HUBT DI I 280,
HAERIOPONE: BIHESI NS TESHU R T 1
SR E BT HE BTN IO IR o i —2Raik i 2
B g T LA A E R S R R AR A AR T B e
SR W T ARV E TR 2 BAL S e 2R
SR Z B i o L A R PRI g K BT A
870 7P AR BTN JEE Gl A 2 0T U 5 S i 1
FIPER bR, T ARES SR IE K R L 45
YRR, DIERT BLREZX SRS H0E SCh L4t
R REFEAR (ISR 5D, 9 AR CROREZ 1K
B0 FE S W AR bR R T s A B
PR, SR, [BHE DY BEAEAE 52 LR i A R AN
SITEREM AR, BTl € (AL B AR bR LE A
e ASCH BIAE TSR EE ST M FESR BRI 2 1R B ik
72, IR IR B

2 MRS

2.1 HERREX
H B 2 g i S 50K 2 e b AR
TR SR AR, a0 R 4R T I RE I 454
P, =5 S RET U R R S5 R S
CATME T2 it B rh LS5 M ARl . I BEAT
S H AN R LT GREE A IR I B R bR, DA
FIFERLEE 3 PRV s bk — 20 L 3
AT . RENS S WL 25 R 1 (B B D) 25
JPAEIR A R, AT SR A gty JEA, il R
MR A TR FNRN L T BE PO B RS, R
JErR: A R 3 - 1) TE AN PR R i o A e e - i &
FrTREPE, RN 5 ORI o0 PR P s i L
R WS R TER TR AR, T R R R b
_my (@), (@) (0

T @) @) (@0)(a0),
Kot (0,)0n (@0),~ (q,), AP ER 1o T8 1
JEPRARLURT L R T PR T B RE s m, SR WL T 45 R T AR
PEs m, R T S5Rn A8 e, X (D LG H,
T SRR I & ki, AN T ST s RO,
BN IO PR T BB, B, BOK, Al ARk
K LRHEP AT E, RAKEEDTER T 45
PRI BROR, 75 216 TC O B 0 H it BE N, B ey B
AN, AT AR OR, R LSRR R RS S m (1)
KANE BFNREECR . X T gt R
1, M E AR (BT SR,
WK I N — g be A iR l, B m, =1, BERT,

my=m =q,[q, » WAZE LM R br 5 H R B
FEFRAR B0 1% FE bR 5 I (1 R HE BN 854
PESHURPR LU, € A - B TR S P 11 72 00 e b
DRI B HAT A E
2.2 TGfUFR E48iR5% 45 R

IRFES> SER 622 (R L Bk PG i) 38R v
LRIARER 4 DASFEHL, B e HIFRZ ik
+@O. #1O®, ¥® 1O, ®1®@, & -OR AT
WA, BCERE 4~45m, J& Qi it @M
B 3, BCEIRE 10~12 m, J8 Q ¥t t; 7%
T O H VG 2 AR B b, BRI
4~5m, J& Qs 1 I; W L@WH A FY, Wt
KIEHR 3~4m, J& Qs o 1. 4 Pk L I hs W
* 1,

R1 EHYEERRR

Table 1 Physical properties for test loesses

s X PEE ORBEKE S R R BN
MK EE /(gem) /% /% /% fEH
Wt 27 1.35 18.0 420 260 16
wt@ 27 1.58 2.80 330 210 12
wt® 27 1.36 220 390 250 14
W@ 27 1.33 10.8 355 235 12

Bl 1~3 205 RT 3 Bl AR S KR Uk
I 1 AR R JC O B Bl R 4R (B D)
4 0.386 mm/min) FrfHIIRY Jj-NAR 4k . MIE 1~
3 ALAEH, EARFGAEELME T, AR 8%
U BRI AR AR P, AT IR, 8
FHEVERIR, N -NAR AN pEE ETHEE, -
gskafans, RN, LRz A mEE, L
TCRFEAR b R ARTE B . 2 LSS A 2
B i 712 T DA i = A P w0 <5 el 38 N N T (B
FHN 7 BLA, ki (A PR B B AR T,
3 JEURL A 2 e 5 s HH PR, i o5 il ) A 1
Ko VERIN S FFEEIN, i 4 ep o IR e i gk
SRR . IR AL SRR R gk S 1 K i, R
PR K FLBR 25 /I 30, (HBT D) IE =4, &
TR INBY RIS . MBI DI e, Ak
WHIVE R EE TR . S BRI, BEA
PASHER,  LERITIRE A B 3R, RIS,
FLHUBY o A B /KR JRUIR A (1) 5 8 S AR . 3
1O, # 1@, HLTOMAFEG/KRER R L HE
PR SR T R T g8, JLHTBY R B RN T
JER R R, HLAR S AR It B A A AR ik
Fio IR L OEBAR S /KRN LT 0 2 AR
e, TE BN fF R P, ERAEHR, M



513 HSAE AR A S KR AR b S AR i 7 ik 17
FE15 % 1 8% 21 % 25 % & /AR T, S Gy 2R PARIRZ KRR L E?’jﬁ

L BEAR A g AR,

PR RTAID I Il

AR TG 05 2 RN (Rl i 192 ) 2 A B 47T s 588

FI L@ E RN, A
o HRIH L@ HILFUR L
%%f“?é#iﬁcd\, LRy J)-Ag

01 AR ek ) B AR Y
B P I TEI R BT

1000

800
- - JFURTE 12 %
£ 600 — <
] —o—HHI 2% £
_75 400 —a— iR .E
200 =
0
0246810121416
N/ %
(a)
—m— ORI+ 18 %
120 —o— W+ 18 %
100 —A— RN
£ 80
= 60
R
240
20
0_ 1 1 1 1 1 ]
02 4 6 810121416
NAR /%
(e)
B 1
Fig.1
1200 —m— J5OREE+ 2%
1000 4 —o— ERH L 2%
—A— i+
< 800
&
< 600
Ay
=400
200

0246 810121416

A2/ %
(a)
—m— R E 18 %

—o— W+ 18 %
—A— Hyfigs+

<
= 150
’§ 100
50
0- 1 1 1 1 J
0246 810121416
NAE/ %
(e)

& 2

IKFRZAE R KN

—n— JFURTE + 5 %
—e— T+ 5%
—A— R+

0
0246 810121416
N/ %

(b)

70 —m— JFURHE 1 21 %
60 —o— T 121 %
5 —A— Y1+
£ 40
<
R 30
& 20
10
0_ 1 1 1 1 1 1 1 J
0246 810121416
NAR /%
€9)

—m— JURHE 1 5 %
—o— T T 5%
—A— Y fI#E+

A

NAE/ %
(b)

—m— JFUREE 21 %
—o— W+ 21 %

160 #—‘—/ﬁﬂiﬂl}i&f
£ 120 \'-..
= ——
80
£l
40 Lond
0 L
02 46 810121416
NAZ/ %
(V)

LIHJKE%F?&TW%K&%% JEUIR L 1R S e

VR, Pzl 5 e o B A R AOK i%ﬂb’ﬂﬂ‘ﬁ

(7] WA 21 T L (K 1 1 ) WA TR

JER KR A A R ANREE IR KA I 458

(A AT =2 1) A, e R () JE O R T T

- URE L 15%
—o— T+ 15%
—A— HIFN3E A+

—m— R 10 %
—o— T 1 10%
—a— YR

0 0
0246 810121416 0246 810121416
AT /% AR /%
(c) (d
60 —m— ORI+ 25 %
—o— W+ 25 % 20 F
50 —A— { g+ MR 4
151
_ 40 s
o) iv]
2 30 ;i 10 f
:5 20 '—..- 'ﬁ s
10
0 1 1 1 ] 0 1 1 1 1 1 1 1 J
0246 810121416 0246 810121416
IAZ /% A /%
(g) (h)

BTORRAGKEFRE . E R AAFAR N - 3R 2R

The stress-strain curves of intact, remolded and saturated loesses Mwith different humidities
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Fig.2 The stress-strain curves of intact, remolded and saturated loesses @with different humidities
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Fig.4 The relationship between unconfined compressive strength and water content of loess
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Table 2 Comparison between structure index and
compression modulus
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