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Experimental study on disintegration of loess improved by cement
ZHAO Xue, GU Tianfeng, FAN Nannan

(State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi’ an 710069, China)
Abstract Loess has porous metastable structure and water sensitivity, and is prone to collapse when it en-
counters water. The disintegration of loess is one of the main factors that promote soil erosion, collapse, land-
slide and other geological disasters in the Loess Plateau. As a low cost and convenient material, cement im-
proved loess ( CIL) is widely used in loess foundation and slope engineering, but there are few researches on
its anti-disintegration. The disintegration behavior of loess before and after the improvement was analyzed
through the laboratory disintegration test and scanning electron microsope (SEM) test under the condition of
CIL and different content, and the improvement effect and mechanism of cement on loess disintegration were
explored. The results show that cement can greatly improve the anti-disintegration ability of loess. At low con-
tent, CIL still has a complete disintegration process, but cement can fill the intergranular pores and hinder wa-
ter transport. Meanwhile, cement hydration and its interaction with loess particles can enhance intergranular
cementation, thus delaying the disintegration process of loess. With the increase of cement content, the anti-

disintegration effect is more obvious, and the cumulative disintegration component is almost 0. The minimum
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cement content of soil sample without disintegration is 3% . The results are of great significance to the study of

erosion resistance of loess and the design of disaster prevention engineering.

Keywords

R AT R R X R R
o, RN R o UBRIE J80Y B A s FLBR B A
KALBREAS GG o 5 A RO ], 98 A
BAKIEOU T 5 KA R o B I A R
bR UK IR A JE BN e B A AL
(L BRIy o MTAER, i TR B A AR S
P OUINZ A B B 0 A 18, 3 4 3t X AR b Al
KpeE

N T R PR AR VR 2 oA R
S PERE SR 5 AT Y T A e e i R R AR E Bt A
AR5 19 TR R B — A B R A Z5 5 4
R VP Z 2 B8O T TR 4 F R RK
R AERET o AR, KRB S T R
BHFAERE RER BN 5 PR A BB, D1
BOMERL T LRSS, H A TR R 2R
AUKPEHEAT B LB, BB e B A F R
IR FNEIF BTN RCR , BOA R 21 e ik AEE 2L
SR PR R B R 1 A 2 B
FEHp EEOEK etk B # 4 (cement improved lo-
ess, CIL) 3 BERSVE RIS T 00 SRR R
XtF CIL KRR RTS8 fEE T AT B £ I
CIL /KFVERFFE v, Wang 1SR A1 47 R0 110
IR SE T AN [R) 35 K S B A B AL 20 %t i i
(IR 5 288 0 265 1% SR P42 ) 2 B 0 0 9 o A
AL SN G S N I ) = R N S O AN L3 2
FREE) 0 AT A A 5 o IO 7 A N [ 45
CIL FEA7 i i3, 45 2R 2 W1 Bt 5 /K 8 48 4 7 e
SERERHE I, 00 R K AR R B P s AT
ARNTRERIE K PR 45 R RSP S WIA CIL 3R 4T
FR I, K Je 8 A RESAT S50 BT - ) i it
1,28 d BT BROK e B i el R B AR R K

loess; cement; the property of disintegration; improved soil; SEM

7 d X RL A ARG . X SEF S A T B
JF A 04 M R 2R A B U A R R 8 A e o A
FHABAE CIL B A fife aok A5 0 s 01 5% 5 T A7 78—
TEAN A o E1XT CIL 1 [ I 5 A B BORIC A e AL )
J5 T St i — IR AR

7 L3 Wk T % A B AR ik vt B R IR R T
JRE LA B2 N B AR 7 AR 1 17 R 18 B RS I, A SR Y
EL AT ORI Y A A T 2 N e . T A i
56 A4 L T 32 £ %85 ( scanning electron micros-
ope ,SEM) Z5 3 5 2 XF Fo JFUR AR [FIK B 8 T
B Y AR R, 0 A e R, R 9T CIL /)
PUAA R B FE FAL R, 045 5 1R o i P 110 B
AN LS B A aok A 1) A Ak R0 A o )
b, IR R K LR RIS

1 #EITTE

1.1 ##

ATIFFE R PR B2 36 B 2 G 7 44 2 2 71
SRS T A 560 mm, FLEL A 451 0 358 8 7 4
i, PRI 120 X 52 7 T, SR L 30
RS TR SIRIBIR . ZERTSE KR
FEN 3.0 ~3.5 m IR AR HE b RER , PR
S A2 ML B 5 0, /N DB B S e
MR TR B A ) (GB/T 50123—2019)
W20 5 8 IR S K R Ot ) L 570 2
BT R, S FETO FRLIE 2 A500 52 2 4
VRO B, i 45 1 SE AR B ) 2 2 8 (I
1) o ARHEELAT 54 o G T RE MR 45K J8) (GB
175—2007) FOHLGE , P47 P. 042. 5 4 50 i 4h
IKIBAE N B B

F1 RV B B AR
Tab.1 Basic physical property index of soil sample

‘ PR KR (B
WIS KR % TR/ (g em™)  HIXIHE fLEREE : : :
Wi/ % IR/ % LR R
10. 11 1.32 2.70 1.05 28. 1 17.2 10.9

1.2 THH&
K FHEIREASCHR] £5 JFOIRAE i (AR 61. 8 mm 5
40 mm (B FERER) ARG TR 5 )5 v bR vE)

(GB/T 50123—2019) 1 7k ¥ + B & kL ik it B
Y (JGI/T 233—2011) , FEWIHE & KRR Hl 4 A
[Rl/KJe s a8 4 i, BRI AR A 48 LR LA



- 20 - VUL R 2F 240 HARBRE AR

554 &

B B R ECR AR AT TR Ok B 20 Ak
o OHUTE TR AR 3B A 0% (1% |
2% 3% 4% 6% 8% (i) /K IE T HEA
12 h 5, BeE R & /KR TRy CIL, %R A 24 h
PLbo fa, ¥R R E T IEME g, TSR
96% ,AR1F RS A 61. 8 mm x 40 mm i [ AT {403
FE R DR B 5860, 22 7™ 52, A 20 °C AR IR AL
FIFRIP T do
L3 RBAE

AR AR AR DOk o T
HER DA T € BEEST , 15 25 8 0 0 il 0
AT TORE AR B RGHE . EAT, B R A R
WFRITE R A I FE M TR,
B TR 2 T R I os 0, BRI A
Bk A P X A SRAS R ) K 2 2 FEARL . (S B i
REAR i STl ) R PO s i Y AL
BORS B MELLAR AR UG 1. ARYE Wang %1 2 1
(18— 1) A e i U v, BIDSR AR A I
TR JE S | R B b AR IR - SR o B i 722 Ak ] i
WRZIRAE 14 2l 285 703 e Ao e, 9875 U 1) ok e A fie
A AT (DL IET 1) B4 i A 2 4 L o
W i A% s T e HE R KA B R R G
TR AR, R FH KA PN 7K S 18 T 1o 3 A 25 2 Y
K RN PRTIE T B ) T 7K I T8] ol 7K
TRERR o IR A b AR AR B e B AR
PUAAHGCSE Bl R A0 2L 0.5 s SRy (a1 F S i 5%
IR . ARG B RS E I, A A A ¢
o AT BRI CIL W AAEAT o B s AL AL
FAER" WA S KR T B A% 61. 8 mm, 15 40 mm
AR B - KB (i, R IA)) O 0% (1% 2% |
3% 4% 6% 8% 1) CIL HEA7 A fife il iz, S PRk ik
BARAE TR TE , B2 L AEIEAT 3 YA TSR

@3:_ E7k%

K
E“&ﬁ%@%&
g il ,
ey
47 RS : 7 BIEREXT

BT e s

Fig.1 Diagram of disintegrating device
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