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Abstract: To disclose the variation of meso-structure of intact Qs loess during loading and collapse, a series of CT
scanning-triaxial collapsible tests with controlled suction are done using triaxial apparatus for collapsible soils combined with
computer tomography. Not only the macro response curves but also the corresponding images of CT scanning are obtained. It is
indicated that the intact collapsible loess has apparent fabric; bigger holes expand, then close; smaller holes gradually close
during loading; most of holes gradually close and the distribution of density of scanning section becomes homogeneous in the
process of collapse; and whether the bigger holes close or not is decided by the stress condition of immersion. On the basis of
analysis of macro and meso experimental materials, the yielding stress of fabric of the intact collapsible loess is determined, a
structural parameter is developed based on the mean of CT values, structural damage variables in the process of loading and
collapsing are individually defined, the changing law of variables is studied and equations of structural damage evolution are
established.

Key words: intact collapsible loess; triaxial apparatus for collapsible soils; CT scanning; meso-structure; structure parameter;

structural damage variable; equation of structural damage evolution
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Fig. 1 CT-triaxial experimental research work station of Logistic
Engineering University of PLA
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Table 1 Initial physical parameters and stress states of samples before soaking

i FE T py TR FLBELE VRN ST Sy {15 1) BRI AR
i /(g * em?) wl% e (o3—1,)/kPa s/kPa g/kPa /kPa

| 1.31 11.0 1.08 100 150 0 4

o] 1.31 11.0 1.08 200 150 0 12

#3 1.32 11.0 1.04 100 150 200 14

*4 1.32 11.0 1.05 100 250 0 12

#s 1.31 11.0 1.06 100 150 100 14

6 1.30 11.0 1.08 100 150 250 14
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Fig. 3 Stress-strain curves during shearing of the third sample
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Table 2 CT scanning status and CT data of the third sample at

different distortional stresses

WFE B §2 ) #5 )

Rk KT H W H W

Wik a 863.29  67.57 821.10 4940
[ &5 & o b 89538  63.02 85466 44.75
=25 kPa c 896.54 6392 856.54 4474
¢=50 kPa d 888.94  67.31 85275  41.40
=75 kPa e 896.89  62.28  854.11  42.59
=100 kPa f 905.68  60.99  854.01 41.70
g=150 kPa g 932.64 5794  887.05 4591
¢=200 kPa h 969.47 5036  927.18 4342
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Fig. 4 Mean of CT values versus stress of the third sample during

shearing
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Fig. 5 Mean of CT values versus strain during shearing of the third

sample
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Fig. 9 Images of CT scanning of the second layer of the third

sample at different distortional stresses
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Fig. 10 Images of CT scanning of the fifth layer of the third

sample at different distortional stresses
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Fig. 11 Images of CT scanning of the first layer of the first sample

during collapse
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Table 3 CT scanning status and CT data of the first sample

BB FHF 1A 6% TR /% SR wi% }f*'“ -

EAL a 0.0 0.0 11.00

[i5] &5 4 o b 1.0 0.0 10.03 825.72 68.40
=K 5275¢ c 0.4 0.0 14.20 973.76 66.07
#7K 10,005 g d 0.8 0.0 18.00 1032.04 60.27
Bk 15.117 ¢ e 1.7 0.0 22.10 1068.92 59.11
K 21171 g f 3.1 0.0 26.90 1196.73 46.38
K 25753 ¢ g 39 0.0 30.50 1230.86 44.94
%7K 26.645 g h 43 0.0 31.20 1240.71 42.65
¢=50 kPa i 5.6 2.1 1262.22 38.43
¢=200 kPa i 12.2 142 1374.33 33.98
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sample during collapse
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Fig. 18 Structural damage variable D, versus strain of the third sample during shearing
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Fig. 19 Structural damage variable versus collapsible volumetric strain of sample during collapse
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Fig. 20 Structural damage variable versus collapsible distortional strain during collapse



981 RICHF, A% UK QB A AR Bl R b A A5 R Bh A A 1 CT - =8t sewr s 1227
0.8 07y
06 S :
05 o 05} .
g'_: - B 04} .
0.2 . 03}
Olfw , 02f =

00.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.
(60-a.)1(0.~ 8,)

(a) *1idFE

08

07+

06
05 .
T 04t

03}

02 "

oap
0.1 02 03 04 05 06 07 08
(9-a)1(6,- 6,)

(e) "3idHE

~ 051

03 04 05 06 07 08
(G=-a)(6,-8,)
0kr (b) *2id#¥

07} -
06}

03F
02} o
ol . . . .
0.2 03 04 05 06 0.7 0.8 0.9
(@-a) e, a,)
(d) "l

B 21 W ERRIEPERRHGEESPE—HERESKENXR

Fig. 21 Structural damage variable versus normalized volumetric water content during collapse of samples
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