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Examination of reinforcement effect on basis of strength increment of
reinforced saline soil with wheat straw and lime
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Abstract: Inferior strength, which is caused by salt expansion, dissolution and water absorption of inshore saline soil, will be
prevented with the help of reinforcement with wheat straw and lime. First, some samples are prepared, which including saline soil,
reinforced saline soil with wheat straw, lime-saline soil, and reinforced saline soil with lime and wheat straw as the way of
reinforcement in whole, upper and lower position respectively. Then, unconfined compressive strength tests of 50 mm, 152 mm
(heavy compaction specimen) and 102 mm (lightly compaction specimen), as well as triaxial shear test of 61.8 mm in diameter are
carried out. Finally, strength increment, ratio of deviator stress, and cohesion increment are defined to evaluate the reinforcement
effect. The results show that: 1. Reinforcement raise the strength and the anti-deformation of soil. 2. Reinforced action increase
largely the cohesion of soil, and the reinforcement in lower position can contribute a more effective role. 3. Strength of reinforced soil
is contributed mostly by wheat straw and lime; the strength in water depends on chemical reaction of lime. 4. Lateral deformation of
reinforced soil is restricted by means of wheat straw within a lower confining pressure, and that is supported jointly by reinforcement
and confining pressure within a higher confining pressure. Reinforcement with wheat straw is one of the suitable means for
improving strength and anti-deformation of inshore saline soil.
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Table1 Compressive strength of saline soil, lime-soil and
reinforced lime-soil with wheat straw

g T CMRPURRE/kPa  RAKBILREL
/d ARIK =K /%
R 1 266 IR
7 654 377 57.6
14 733 411 56.1
ARE 21 755 419 55.5
28 778 422 542
7 849 453 53.4
AR i 14 912 516 56.6
FxKL 21 1110 597 53.8
28 1114 635 57.0
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R 2 ARTAINEA KL PR KR
Table 2  Strength increment of lime-soil and reinforced
lime-soil with wheat straw
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7 d AR AR E 1459
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KU A IS 5 T L JORE R IR R S, AR A A
TR T VLRI AR T d N A K L U
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Fig.1 Curves of strength increment of reinforced soil with
wheat straw vs. reinforced length of heavy
compaction specimens
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Fig.2 Curves of strength increment of reinforced soil with
wheat straw vs. reinforced length of lightly
compaction specimens

HT BRI, 30 mm I0 AR T s i B 1 R
Ko 17%H1 20% 85 7K 3 K07 - R 470 s iR B2 11 48
KRB, I R U . 22% & K i 1%
PR R KT . 14% 2 7K 2% (R g L (5%
e/, - LB LSS, TR SR I R R
1Ko F/KEIE 24%I0), BURAEAEINFIER, {HIKIH)
VEFARAR s 5, KIS T 100k A (e &, A
59577~ TR (1 B SR BB DRI, 3o 22 (7K S 350
305 L PR s e B B AR
3.4 $61.8 mm AL =RhEAEAK KRR KR

MERN S Z A

LG I L 5 Bh i 0 Py BRI AR AL (3R 3D,
AU BN A6 R P B S (R AR N o R,
PR N Iy 22 LUAR IR R D)3 2 AN abs, 1EAD
IR -



E2 R

Joo 2011 4F

1054
R 3 IR ARG 0 X A R A IS LE 45 R
Table 3 Comparison of the frictional angles of saline soil
and reinforced soil with wheat straw

NI IR R NERERMA O NEEEAINA L
R . .
/mm /% /() /C)
it 11
15 0.20 11 0
15 0.25 13 2
% 1
- 5 0.30 13 2
" 20 0.20 11 0
i 20 0.25 12 1
m 20 0.30 12 1
o :
Jr” 25 0.20 13 2
: 25 0.25 12 1
25 0.30 11 0
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Table 4 Cohesion of saline soil and cohesion increment
of reinforced soil with wheat straw

K/ mm i J1/kPa TR IBEKE/%
15 38.8 74.0
20 41.6 86.5
25 36.2 62.3
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Fig.3 Curves of ratio of deviator stressfrom saline soil and
reinforced soil with wheat straw vs. confining pressure
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Fig.4 Curves of ratio of deviator stress from lime-soil and
reinforced lime-soil with wheat straw in whole position
vs. confining pressure
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Table 5 Cohesion of lime-soil and cohesion increment
of reinforced lime-soil with wheat straw in whole position

|t DR FRYRI FERH  FEIMKE
/mm /d /kPa /%
7 140.6
14 206.4
ARE 0 21 282.1
28 290.5
7 2532 80.1
RIS s 14 2874 392
WA K+ 21 3184 12.9
28 320.8 10.4
7 2759 96.2
RIS 20 14 3103 50.3
WA K+ 21 346.9 23.0
28 368.4 26.8
RSN 25 7 2579 83.4
WA K+ 14 283.1 37.2




543 AR LSRRG KR PPN ARSI SR - (KOs R

21 3274 16.1
28 3295 13.4
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Table 6 Cohesion of lime-soil and cohesion increment of
reinforced lime-soil with wheat straw in upper position

MK FRiriell AR R

SR

/mm /d /kPa /%
7 140.6
e . 14 206.4
21 282.1
28 290.5
7 2414 73.7
Matsiis o s 14 248.9 20.6
WAkt 21 301.6 6.90
28 318.1 9.50
7 261.1 85.7
Matsiis ol " 14 306.0 48.3
WAkt 21 316.4 12.2
28 3212 10.6
7 250.8 78.4
Matsiis ol 14 275.3 33.4
WAkt = 21 315.8 12.0
28 3222 10.9
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Fig.5 Curves of ratio of deviator stress from lime-soil and
reinforced lime-soil with wheat straw in upper position
vs. confining pressure
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Table 7 Cohesion of lime-soil and cohesion increment of
reinforced lime-soil with wheat straw in lower position

e KR FRPEI FES EEIWEKE
/mm /d /kPa /%
7 140.6
e 0 14 206.4
21 282.1
28 290.5
7 285.7 103.2
BRI s 14 323.1 56.5
WA K 21 354.0 25.5
28 3745 28.9
7 2925 108.1
BRI 20 14 3477 68.5
WA K 21 362.5 28.5
28 3855 327
7 281.1 99.9
BRI 14 3173 53.7
WA K 23 21 334.6 18.6
28 351.1 20.9
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Fig.6 Curves of ratio of deviator stress from lime-soil and
reinforced lime-soil with wheat straw in lower position
vs. confining pressure
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