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Abstract

This research aims to study the role of soil suction and clay minerals
on volumetric changes of a collapsible soil sdlected from Hawy Al-Kanissa
area in Mosul city. The effect of low and highly plastic clayey soil as an
additive to this soil has been investigated. The main results show the optimum
clay content for soil to collapse decreases with the increase in the plasticity of
soil. Swelling percent and pressure increase with the clay content, plasticity of
soil and dry unit weight.

Sail suction was also studied for collapsible soil with different clay
contents. The results show linear relationships for all types of soil. Soil suction
also increases with plasticity. Thus soil (CH) gave more suction than soil (CL).
However, dry unit weight had little effect on soil suction, which was frequently
negligible. Addition to that, statistical models between soil suction with
collapse and swelling potential were obtained with an acceptable correlation
coefficient.

Keywords: collapsible soil, volume change, expansive soil, soil suction.
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Type of Test Type of Sail
Codllapsible Sail (CL) ail (CH) Sail
Specific Gravity (GS) Y,y Y,he Y,vy
% Liquid Limit 24 t¢e Ve
% Plastic Limit NP YA o
% Plasticity Index - \RY% o\
% Sand 43 5 10
% Silt 49 26 25
% Clay 8 69 65
Classification of Soil ML CL CH
Activity of Clay - L YER VAo
% Linear Shrinkage .,00 A Yo, v¢
% Total Soluble Salt £,0 Y, 0 \,Ye
% Organic Mater \,vA  AAY V,AYE
. . Kaolinite, lllite+ . :
*Non Clay Minerals Quartz, Dolomite Quartz Quartz, Calcite
pH v,a0 v,44 ALY
“\‘:}géﬁ'ﬁ&%@;t \Y.Vo. - R

*Found by X-Ray diffraction (XRD) analysis
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MS e Adlide Cud gl Cilaall Ao faiall 4y Al ALY al gA0) (¥)J gl

gihal) i) G (e ol

_ Natural | Natural | Natural | Natural | Natural | Natural
Type of Sail Soil Soil Soil Soil Soil Soil
Mixed Mixed Mixed Mixed Mixed Mixed
with with with with with with
Type of Test 5% of 5% of 15% of | 15% of | 30% of | 30% of
CL CH CL CH CL CH
Specific
Gravity(Gs) 2.68 2.72 2.69 2.75 2.71 2.82
o
El'g;'i‘; t:m:: 0//" 24 25 26 36 28 43
platicity Index | NP NP NP 25 17 26
e . . . 1 1 17
%
Activity of Clay - - - 0.578 0.423 0.68
L inear “;E‘“”kage 1855 | 4.00 3.96 6.79 5.89 8.68
pH 7.91 8.2 7.88 8.3 7.73 8.77
Clay % 12 13 18 19 25 25
Silt % 56 59 56 57 47 56
Sand % 32 28 26 24 28 19
C'ass”;gﬁ“o” of | ML ML ML cL cL cL
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S (e Adlide cond Lgll Ciliaall g e aiall 4l e lail) AL (¥) Jgaad

Agihal) i) G (e sl

kN | (kPa) | 0% 506 | 15% | 30% | 0% 506 | 15% | 30%
12 0.802 3.240 | 12.350 | 14.652 | 0.802 6.891 4,131 2.379
25 1.136 6.576 | 14.424 | 17.556 | 1.136 8.796 6.610 4.164
12.75 50 3.396 8.027 | 15192 | 18.720 | 3.396 | 11.204 | 9.913 | 7.700
100 4.091 9.741 | 15.975 | 19.907 | 4.091 | 13.885 | 13.241 | 11.496
200 3.769 | 11.144 | 14.746 | 20.170 | 3.769 | 13.120 | 15.735 | 15.447
400 5815 | 11.366 | 14.69 | 17.041 | 5.815 | 15912 | 17.646 | 16.924
800 0.562 | 10.850 | 11.022 | 14.252 | 0.562 | 15.036 | 16.088 | 16.015
12 0.438 1.442 5269 | 7.1922 | 0.438 | 0.262 0.615 Swell
25 0.494 4.148 7.777 | 10.655 | 0.494 1.014 0.448 Swell
14.23 50 0.856 5726 | 8945 | 12573 | 0.856 | 3.266 1.711 1.735
100 2.513 7.737 | 10.266 | 14.838 | 2.513 5777 3.619 45
200 5.828 | 10.095 | 12.021 | 17.165 | 5.828 | 8.350 7.740 10.67
400 7.860 | 12.495 | 13.629 | 19405 | 7.860 | 9.750 | 10.073 | 13.83
800 11.220 | 12.716 | 13.184 | 19.089 | 11.220 | 11.634 | 10.447 | 14.01
12 Swell Swell Swell Swell Swell Swell Swell Swell
25 - Swell - - - Swell Swell Swell
50 - - 3.132 1.721 - Swell Swell Swell
15.69 100 - - 6.013 | 4.955 - - - Swell
200 0.079 1.180 | 9.022 8.113 0.079 0.227 0.835 -
400 0.880 4280 | 11.717 | 11.005 0.88 1.654 | 4.539 2.944
800 3.056 | 7.630 | 13.885 | 13.590 | 3.056 | 3538 | 7.982 | 6.522
12 Swell Swell Swell Swell Swell Swell Swell Swell
25 Swell Swell Swell Swell Swell Swell Swell Swell
50 - - Swell Swell - Swell Swell Swell
16.68 100 - - 0.579 | 0.977 - - Swell Swell
200 0.559 0.888 | 3.335 | 3.886 | 0.559 - - Swell
400 0.791 3.574 | 5.909 6.765 0.791 - - 0.425
800 1.445 6.769 8.704 | 9.610 1.445 1.357 1.784 | 3.477
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i gl Uil g Ao ial) A Al FLEIN) b () Jga—al)
Al ) (e (e sl NS (e Adlida
g CL CH
M ethod d
KN/me | 0% | 5% | 15% |30% | 0% | 5% | 15% | 30%
12.75 , , ] ] ] \ \ 10.2
Constant 14.23 " « « . " 6.8 25 50
volume 1569 | 136 | 386 | 136 | 204 | 136 | 568 | 75 | 1125
1668 | 25 | 386|522 522 | 25 | 75 | 175 | 200
1569 | 35 | 35 | 15 - 35 | 45 | 105 | 182
Free swdl
1668 | 55 | 65 | 50 | 32 | 55 | 110 | 175 | 297




S5 el G A Ao b Aaalisa

Collapsing (%)

Collapsing (%)

YooV 0 23l (Yo dlaall L ol i 5 duigl dlas

25 25
— B
g 7d=12.75 kN/m —m— L2kpa yd=12.75 kN/mf
20 1| 34— 50kPa —4— 25kpa
e 100kPq —A—°
15 || —5— 200kPa —o—
—o— 400kPa|
—A— 800kPd
10 1 /
5 4
0 . . . . .
0 5 10 15 20 25 30 30
% 25 12kP.
12 kP - a =
—a—12kfa yd=14.23 kN/m e yd=14.23 kKN/m
20 {| —s— 50kPa 20 {|—s—50kPa
—s— 100kPg —e— 100kPg
—g— 200kP4 J—— q
15 1| 5= 200kP4] 15 1 == 400kFd
—a— 800 kP4 —o— 800kPH
N E/E\E/E 107
®1 /\0——/' %]
ol e Y o —
0 5 10 15 20 25 30 0 5 1 15 20 25 30
Clay Content (CH) Clay Content (CL)
S5 Ll dilas delaia 4 A FLEN) g i) qud (g AB) (V) Jedd)
% %
c 6.8kPa 6.8kPa
S04 Ilztpa 20 Ilztpa
25kPa 25kPa
Bis Isokra E-Isokra
— 100kPe| 100kPe|
S10{ 5~ 200k 10428~ 2oked
€ . | —a— 200kPd —a— 400kPd]
& 54— o] 54 +aookpa9-?—’—.__._\.\‘?\f
O ——% 0 — = N.\;
51 5 0 15 20 25 B0 5 5 10 0
€10/ -10
%E- -15
20 20
vd=15.69 vd=16.68
-5 -25
% %
6.8kPa 6.8kPa
5 20 IthPa 20+ IthPa
T 25kPa 25kPa
ﬁ 154 ISOkkPa 154 ISOkkpa
—_ 100kPe| 100kPe|
o 10 imkpa/ 101 izookpa/
IS 5. —— 00kPo 5. —— “00kPo
8 | —e— 800kP4| 1| —e— 800kP4|
0 0 ¢
5 5 5 1 1 D P 5 5 10 S
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