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Abstract

Freezing and thawing is a serious natural phenomenon that affects the

characteristics of reinforced concrete and foundation soils.

These phenomena occurred if the void spaces between solid particles of
concrete and compacted soils are filled partially with water. During
cooled wesathers, when the temperatures went below zero centigrade the
void water will freeze and therefore increase in size. The increase in size
will impose stresses on particles and will cause disintegration of concrete
and soils. During summer, the frozen water between voids will start to
melt and escape out of the concrete and soil voids causing leaching of
fine contents which has been disintegrated due to stresses from ice lenses.
In the next cooled season the same process will repeat it self but with

larger void spaces, bigger ice lenses and more stresses on solid particle.

The cyclic freezing and thawing between summer and winter seasons will
cause continuous disintegration of concrete and soils particles and

eventually complete failure of the structural system.

This research is an attempt to investigate the actual effect of cyclic
freezing and thawing on some characteristics of hardened concrete
(compressive strength and absorption), and foundations soils (such as soil
gradation, shear strength, permeability, liquid limit, plastic limit and
shrinkage limit).
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Lokl A8l milial) Hedat Cus ¢ 3 i sl Ay il adll Slga) il (4-€) Jsaa
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BioAll 4y ll pall) dgal ¢ (9-) Jssa

T (Kg / cm?) on(Kg/cm?)
0.57 0.62
0.81 0.90
0.975 1.18

128 A e ¢ (0p) @aseddl Jaally (1) uadll dga) G ARl () 2 -8) JSA

Juaill oS3 2,5 LS (@)l S A5l 55 (C) ulaill Laf day 3 JSA
)

T &o‘n O Z@M\

T (Kg / cm?)

on. (kg /cm?)

BIe Al LAl T & 0, O le ABMal) (V0 t) J8&

C=0.15 Kg/cm?
® =tan” Ay /AX
® =tan { (0.975-0.57) /(1.18-0.625) } = 36°.

Aea) lats c.a\lﬂ\ el e a5 3aal 3y yaall 4 yill yadl) dlga) au (\ ~_i) Jgan
(CoD) i i 5 ke i) il Al i 5205l 2l ol
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po el B dall 4 Al allll dlga) s (M +-£) Jya

T (Kg / cm?) on(Kg/cm?)
0.567 0.62
0.73 0.90
0.88 1.18

oo 3aal ) dall 4y il il algal A83e (au (11-2) JSAl

T &g, O 4Bl

~

o

e

v
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252 bal 338N Ay il 1 & 6, O Le A8Vl 1(11-4)JS

C=0.22Kg/cm?
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7 (Kg / cm?) o,(Kg/cm?)
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N
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e 3 _dall 4yl g 88 Q9% (1) Al da gl A3 jBa s (Y E28) Jgaa
(6,=3.0 kg/cm?)

ol da glia 7 &) gall aas

(kg/cm?) (p.33) AL
2.32 0
1.91 1
1.63 2
1.54 3

Gt (pa A8Mal) 038 5 ¢ Gl dlga) 5 a0 g0 23 ule A8l AN A
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SR AGY g 4l Adall JAUIL Julatl) il 0 (AL) Jsta

0
Weight W/gi O];n
Seive | retained 9 Cumulative :
: . retained percent finer

Seivett Size on each on each per cent (%)

(mm) sieve dave retained ¢

r
(gr) (ar)

4 4.750 150.3 15.03 15.03 78.17
10 2.000 148 14.88 29.83 58.75
20 0.850 155.11 15.511 45.341 39.97
40 0.425 247.83 24.783 70.124 19.69
60 0.250 186.4 18.64 88.764 6.73

140 0.106 80.99 8.099 96.863 1.77
200 0.075 23 2.3 99.163 0.84
pan 7.36
D10=0.30mm
D30= 0.60mm
D60=1.2mm
Cu=4.0
Cc=1
L pga bl J il aay Ay Al Alall JAUL Jalail) il (A2) Jyta
weight | 2.Of
Seive retained We|_ght Cumulative :
: . retained per cent finer
Seivett Size on each on each per cent Y
(mm) Seve Save retained 0
r
(ar) (ar)

4 4.750 218.27 21.827 21.827 78.97
10 2.000 194.28 19.4428 41.255 70.17
20 0.850 187.74 18.774 60.034 54.66
40 0.425 202.8 20.28 80.314 29.88
60 0.250 129.6 12.96 93.274 11.24

140 0.106 49.58 4.958 08.232 3.14
200 0.075 8.85 0.885 99.117 0.88
pan 7.86
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D10= 0.25mm
D30= 0.41mm
D60=1.1mm
Cu=44
Cc=0.61

okl dag ) Baal ) any Ay Al Alall JAlially Jladl) il (A3) Jge

Seivett Seive Weight % of Cumulative | percent finer
Size retained Weight per cent %
(mm) on each retained retained
Seve on each
(ar) Sieve
(9r)

4 4.750 169.11 16. 911 16.911 83.09
10 2.000 123.86 12.386 29.297 74.70
20 0.850 143.05 14.305 43.602 56.40
40 0.425 245.86 24.586 68.188 31.81
60 0.250 191.23 19.123 87.311 12.64

140 0.106 84.6 8.46 95.771 4.23
200 0.075 30.45 3.045 08.816 1.18
Pan 114
D10=0.21mm
D30= 0.35mm
D60= 0.98mm
Cu=4.67

Cc=0.59
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Al dass Baad Gy AN day 4 3 Al JALLIL Judatl)) miliS : (A4) o2

Use Seive Weight % of Cumulative | percent finer
Seivett Size retained Weight per cent
(mm) on each retained retained
Seve on each
(ar) Sieve
(ar)

4 4.750 169.44 16.944 16.944 83.30
10 2.000 129.85 12.985 29.929 78.07
20 0.850 146.48 14.648 44.613 57.39
40 0.425 266.38 26.638 71.251 38.75
60 0.250 166.06 16.606 87.857 14.14
140 0.106 97.96 9.796 97.653 6.35
200 0.075 11.01 1.101 98.754 1.25
pan 10.25
D10=0.19 mm
D30=0.31 mm
D60=0.92 mm
Cu=4.84

Cc=0.55
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L oA 08 Adall A gacd) a8 il ; (B1) Joa

Can NO | Weight of | Weight of | Weight of | Moisture | NO. of
can cantwet | can+dry | content bolws
W1(gm) soil soil Wi%
W2(gm) | W3(gm)
All 29.16 56.2 50.60 16.119 12
E1l 31.7 57.3 52.10 25.49 38
E17 32.82 57.9 52.9 24.9 55
19.5 =48 )l 25 J Jiaall 2 sda )l (5 simall () 58 Al spall 2a
35 9 a gy el Al day Alall A gand) aa milii s (BY) Jgta
Can NO | Weight of | Weight of | Weight of | Moisture | NO. of
can can+wet | can+dry | content bolws
W1(gm) soil soil Wi%
W2(gm) | W3(gm)
E1l 31.7 57.70 55.80 VA £ 33
E1l7 32.82 60 59.30 24.1 20
A7 31.50 71.40 64.80 26.8 27

25.81 = 48,k 25 J Jiaall sk )l (s simall 5S04 gad) aa

 plal daf Baad G A0 amy Bagand) Adall A gaad) 2a il 1 (B3) Jsia

Can NO | Weight of | Weight of | Weight of | Moisture NO.of
can can+wet | can+dry | content bolws
W1(gm) soil soil Wi%
W2(gm) | W3(gm)
E1l 31.7 55.80 50.90 25.52 33
E17 32.82 59.30 53.80 26.22 30
All 29.16 47.40 43.70 25.95 25

25.95 = 48 )k 25 J Jall (o2 sda )l (5 simall () 585 Al ) 2
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L) dapes Baal ) any Al A gpad) 2a il (B4) Joa

Can NO | Weight of | Weight of | Weight of | Moisture NO. of
can can+wet | can+dry | content bolws
W1(gm) soil soil Wi%
W2(gm) | W3(gm)
Ell 31.7 59.37 53.60 26 50
E1l7 32.82 68.25 60.40 28 30
All 29.16 60.40 53.30 29 10

27 =48,k 25 J JiGall sk )l (5 sinall (5585 A spud) aa
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C cald

Q5 gall) aa LA guils
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SpAR g8 Adall & 5all) as milii ; (C1) Jot»

Can No. Weight of Weight of Weight of PL
can can+wet can+dry
W1(gm) soil soil
W2(gm) W3(gm)
E7 31.40 49.70 47.20 15.823
PL=15.823
PI=19.5- 15.823 = 3.68
Aa) g ag Baad Gl day Adall 43 gall) aa milld : (C2) Jgia
Can No. Weight of Weight of Weight of PL
can can+wet can+dry
W1(gm) soil soil
W2(gm) W3(gm)
A8 20.1 33.7 31.6 18.26
PL=18.26
PI=7.55
Akl Aa )l Baad 3 31 ay Adall 40 gall) aa gilii ; (C3) Jgia
Can No. Weight of Weight of Weight of PL
can can+wet can+dry
W1(gm) soil soil
W2(gm) W3(gm)
A8 20.10 51.50 47.30 19.44
PL=19.44
Pl=6.50
ol dmps Baal il dry ddpall &5 gall) aa il 1 (C4) Jg>
Can No. Weight of Weight of Weight of PL
can can+wet can+dry
W1(gm) soil soil
W2(gm) W3(gm)
A8 20.10 335 31.50 21.54
pL =21.54

PI=27-2154=5.5
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D salall

CELaSEY) aa LA il
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JroARl J ddall (SLaiY) @il ; (D) g

Noof dish | Weight of | W1+wet | W1+dry Wi %
dish soil soil
W1(gm) W2(gm) W3(gm)
3 8.33 4151 38.4 10.37
W4=253.60 gm
W5=227.02 gm
SL=3.87
aa g a g3 el A0l day Adall (ELSHY) as (D2) J gt
Noof dish| Weightof| W1l+wet| W1+dry Wi %
dish soil soil
W1(gm) W2(gm) W3(gm)
4 8.1 40.50 32.60 32.13
W4=253.90 gm
W5=182.40 gm
SL=11.13%
pbl day ) Baad Gy Al ey Adall LELSN) 2a 1(D3) Jo>
Noof dish | Weight of | W1+wet | W1+dry Wi %
dish soil soil
W1(gm) W?2(gm) W 3(gm)
4 8.10 43.30 35.10 30.31
W4=256.20 gm
W5=189.90 gm

SL=12.31%
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pll daaw Baal il ary Adall JilasiY) 2a 3(D4) Jg2>

No of dish Weight of Wl+wet | W1l+dry Wi %
dish soil soil
W1i(gm) W2(gm) | W3(gm)
4 8.10 46.10 34.3 45
W4=264.70 gm
W5=170.30 gm

SL=18.14%
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