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0.00 5.000 0.000 0.7595 -
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o) daaly 4y 53 Qi) Jew A s Ulaja 4 kg/cm? algay)
0.8539 0.7585 0.7595 0.00
0.8331 0.7328 0.7411 0.25
0.8078 0.7062 0.7185 0.50
0.7758 0.6700 0.6888 1.00
0.7292 0.6266 0.6500 2.00
0.7016 0.5646 0.6272 4.00
0.6756 0.5300 0.6060 8.00
0.6701 0.5209 0.5969 10.00
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: Lloya
Uloa 435 b Ahaall cililgay) dal 0p a3l aa (CM) B Ll s (2-12)Jsaad)
( kg/em?) dadaal) cilalgay)
a3l
(ady) | 0.25 0.5 1 2 4 8 10
0 128.0 | 128.0 | 128.0 | 128.0 | 128.0 | 128.0 | 128.0
1 125.1 | 126.0 | 126.3 | 126.5 | 126.8 | 127.1 127.7
2 122.1 | 123.2 | 125.0 | 126.0 | 126.5 | 126.8 | 127.5
3 118.4 | 120.0 | 123.3 | 125.0 | 126.0 | 126.5 | 127.4
6 113.6 | 114.8 | 120.5 | 123.2 | 125.5 | 126.0 | 127.3
30 95.4 | 102.0 | 110.3 | 120.9 | 124.0 | 125.2 | 127.1
60 85.8 97.1 | 104.7 | 118.0 | 122.0 | 124.5 | 126.9
90 80.2 94.0 | 101.2 | 116.3 | 120.4 | 124.0 | 126.7
120 75.7 91.0 | 99.6 | 114.0 | 118.8 | 123.5 | 126.5
150 72.1 88.6 | 98.3 | 112.3 | 118.3 | 123.0 | 126.3
180 70.4 86.8 | 97.8 | 111.3 | 118.0 | 122.6 | 126.1
240 67.0 83.0 | 95.6 | 109.0 | 117.3 | 122.1 125.9
350 64.9 80.0 | 94.3 | 108.0 | 116.8 | 121.5 | 125.7
1440 64.0 76.9 | 92.9 | 105.0 | 116.0 | 121.0 | 125.3
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dgay) | seld Sl | Bilal | BElal | e e
(kg/em?) | sgdal) i)l RN PR (=) | (cm/sec)
(mm) (cm) (cm)
0.00 5.000 | 20.0 128 13.3 24 1.1E-06
0.25 4.791 19.8 128 64.0 24 | 3.2E-07
0.50 4.535 19.5 128 76.9 24 | 2.3E-07
1.00 4.197 19.2 128 92.9 24 1.4E-07
2.00 3.756 18.8 128 105.0 24 | 8.7E-08
4.00 3.496 18.5 128 116.0 24 | 4.3E-08
8.00 3.255 18.3 128 121.0 24 | 2.4E-08
10.00 3.152 18.2 128 125.3 24 | 9.1E-09
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kg/cm? didaall cialgay)

a3l
(Aa8y) 0.25 0.5 1 2 4 8 10

128.0 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00

125.5 126.30 | 126.90 | 127.20 | 127.43 | 127.7 | 127.90

121.7 124.50 | 125.56 | 126.17 | 126.86 | 127.39 | 127.85

0
1
2 123.6 125.30 | 126.21 | 126.67 | 127.05 | 127.5 | 127.85
3
6

117.7 122.30 | 124.80 | 125.60 | 126.40 | 127.36 | 127.74

30 98.0 110.60 | 120.80 | 124.00 | 126.10 | 127.13 | 127.55
60 92.2 105.60 | 115.20 | 122.50 | 125.20 | 126.9 | 127.47
90 88.6 103.10 | 112.60 | 120.80 | 124.30 | 126.86 | 127.36
120 85.6 100.80 | 110.30 | 119.50 | 123.70 | 126.67 | 127.32
150 84.0 99.50 108.70 | 117.60 | 123.20 | 126.55 | 127.16
180 82.6 97.80 106.80 | 116.70 | 123.10 | 126.3 | 127.05
240 81.7 96.30 104.80 | 114.90 | 122.10 | 126.17 | 126.82
350 81.0 95.00 104.00 | 114.30 | 121.40 | 125.9 | 126.63

1440 80.3 94.70 | 103.40 | 113.10 | 120.20 | 125.8 | 126.60
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sea¥) | sel e Le Ll Le Ll ool aaal)
kg/cm? | ol =l Al Sl (A=) cm/sec
mm (cm) (cm)

0.00 | 5.000 20.0 128 43.6 24 5.1E-07
0.25 | 4.708 19.7 128 80.3 24 2.2E-07
0.50 | 4.405 19.4 128 94.7 24 1.4E-07
1.00 | 3.994 19.0 128 103.4 24 9.5E-08
2.00 | 3.500 18.5 128 113.1 24 5.4E-08
4.00 | 2.795 17.8 128 120.2 24 2.6E-08
8.00 [ 2.401 17.4 128 125.8 24 7.1E-09
10.00 | 2.298 17.3 128 126.6 24 4.5E-09
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Gl daaly 435 8 Adaall cililga¥) dal Oa a3l aa (CM) B L&) i3 (2-16) Jsaad)

kg/cm 2 dddaall cialgay)
a3l
(Aady) 0.25 0.5 1 2 4 8 10
0 128.0 128.0 128.0 | 128.0 | 128.0 | 128.0 128.0
1 125.5 126.3 126.6 | 126.8 | 127.1 | 127.7 127.9
2 122.6 124.0 125.9 | 126.4 | 126.8 | 127.5 127.6
3 119.0 120.3 124.1 | 125.5 | 126.4 | 127.1 127.3
6 114.2 115.7 121.4 | 123.9 | 126.1 | 126.9 127.1
30 96.7 103.1 116.7 | 121.0 | 125.5 | 126.6 126.9
60 86.0 98.2 112.5 | 118.7 | 124.0 | 126.3 126.6
90 81.1 94.8 108.3 | 116.8 | 123.0 | 126.2 | 126.4
120 78.3 92.0 106.5 | 115.5 | 122.2 | 125.9 126.5
150 76.1 89.4 104.8 | 113.7 | 121.5 | 125.4 126.3
180 74.2 87.8 103.3 | 112.8 | 120.8 | 124.8 126.1
240 72.0 85.7 101.2 | 110.2 | 120.0 | 124.2 | 125.9
350 71.1 84.3 99.8 109.0 | 119.2 | 123.8 125.7
1440 70.3 83.5 98.7 108.2 | 118.4 | 123.4 125.8
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G dnala 45 B (Gadaal) AgaY) ge LA s (2-17) el

slgay) 5ol e Lélal) Ralal | o 4
kg/cm? 0 guliil) ol RN PRl (A=) cm/sec
(mm) (cm) (cm)

0.00 5.000 20.0 128 35.8 24 6.0E-07
0.25 4.776 19.8 128 70.3 24 2.8E-07
0.50 4.502 19.5 128 83.5 24 2.0E-07
1.00 4.157 19.2 128 98.7 24 1.2E-07
2.00 3.655 18.7 128 108.2 24 7.4E-08
4.00 3.357 18.4 128 118.4 24 3.4E-08
8.00 3.076 18.1 128 123.4 24 1.6E-08
10.00 3.018 18.0 128 125.8 24 7.3E-09
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cm/sec A0 Jalaa
Gyl daala 43 Qi) Jeuw A Ulap 45 kg/cm? algay)
6.0E-07 5.1E-07 1.1E-06 0.00
2.8E-07 2.2E-07 3.2E-07 0.25
2.0E-07 1.4E-07 2.3E-07 0.50
1.2E-07 9.5E-08 1.4E-07 1.00
7.4E-08 5.4E-08 8.7E-08 2.00
3.4E-08 2.6E-08 4.3E-08 4.00
1.6E-08 7.1E-09 2.4E-08 8.00
7.3E-09 4.5E-09 9.1E-09 10.00
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Ulajs 4l Al Jalicasy) oL culd 403 Jalaa L) (3-1) Jgaad

041 Jalea aaal) hlaaly) Jalea ™)) blaaly) Jalaa
cm/sec mv cv(cm?/sec)
4.63E-09 0.022 0.00021
- A e 4 Jales i) Al 8 el e Jagagll lion Jal (a5 -
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Lgladia cllae ¥ Ulays 430 Ayl Jalidady) s (3-2) gl

Glaal) SleaYU Uloya 450 oad )l Tlad) Jalaas 23l Jalaa s

: (3-2) Jsaall a5 2kg/em?

Ulays 480 oyl Jalicady) o L1 pdda 40030 Jalea jlds) (3-2) Jgaad)

Sl oA Blaaiy) Jales LA Jalaa
(4ay) Cvi(cm?/sec) Ki(cm/sec)
2 0.00028 6.1E-09
10 0.00023 5.1 E-09
60 0.00019 4.2E-09

1440 0.00016 3.5E-09




to bl Ay siasi¥) At (e Al dppaill el e dasigll ad G A s -
(3-3 ) Jstall b il maiagiiy ¢ iy i L) Jalaa pallall 3 dabiad) (o)l
2 (3-3) Jsadl

Ulas A b bipsgll Alasally s sadl o) (9 A506a1(3-3) Jpaad)

il A ) baggl i) Bagsgl) (ibal) hgagl)
(454) Sy (el AL Jalaa) (e A3 Jalas)
(mm) (mm) (mm)
0.00 0.000 0.000 0.000
0.08 0.026 0.023 0.024
0.17 0.036 0.027 0.030
0.33 0.050 0.035 0.040
0.67 0.066 0.049 0.055
1.00 0.077 0.059 0.068
1.25 0.084 0.066 0.076
1.50 0.089 0.073 0.083
2.00 0.099 0.084 0.096
2.50 0.109 0.094 0.097
3.00 0.120 0.103 0.107
6.00 0.155 0.145 0.151
10.00 0.189 0.187 0.195
15.00 0.225 0.229 0.218
30.00 0.297 0.316 0.302
60.00 0.357 0.397 0.369
90.00 0.383 0.426 0.408
120.00 0.396 0.436 0.426
150.00 0.403 0.439 0.435
180.00 0.407 0.441 0.438
240.00 0.413 0.441 0.441
360.00 0.418 0.441 0.441
1440.00 0.441 0.441 0.441
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Glal) Jgow Al i)l Blizaiy) o L cyls LAY Jalaa jlis) (3-4) Jand

LA Jalaa axal) blizaiy) Jales sl blady) Jalaa
cm /sec mv Cv(cmz/sec)
1.71E-09 0.018 0.000097
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Agladia ¥l 2l Gl Jgow Al Al Baliialy) asuds (3-6) Jsdll

Gl e Ayl iyl Lalaty) o W sl Jalecady) Jaleay 3lail) Jalea 5 —
: (3-5) Jsaall a5 4kg/em? Gaadl slea¥) Jal o

Gl Jgow Al Al Blizaiy) oW e LAY Jalaa jliie) (3-5) Jsaad

Sl A iy Jalaa L Jalaa
(4a)) Cvi(cm?/sec) Ki(cm/sec)
2 0.00015 2.7E-09
10 0.00012 2.2E-09
60 0.00010 1.8E-09

1440 0.00008 1.4E-09




Jal e Gl Jews 45 ia sV 8 Zam il el ae dagagl) adl ( A3laa) s
ot Al Jales ) Jaf (e dabad) ) ae Lasigl) s 4kg/em2 sleay)
:(3-7) JRally (3-6)dsaal) (8 mnge s WS yaiiag

A Jaros T B Lagugll Alasaly sl o) o A0G11(3-6) Jpaa

Gl | gl g (al) gl (ibal) Jagag)
(4ay) Sagt¥) A | (el N Jalaa Jlisl) | (e B3I Jalaa jltel)
(mm) (mm) (mm)
0.00 0.000 0.000 0.000
0.08 0.028 0.032 0.034
0.17 0.045 0.036 0.040
0.33 0.058 0.043 0.050
0.67 0.073 0.056 0.067
1.00 0.090 0.067 0.081
1.25 0.096 0.074 0.091
1.50 0.101 0.081 0.100
2.00 0.122 0.093 0.104
2.50 0.140 0.104 0.116
3.00 0.150 0.114 0.127
6.00 0.187 0.161 0.180
10.00 0.225 0.208 0.214
15.00 0.270 0.255 0.262
30.00 0.352 0.360 0.370
60.00 0.460 0.497 0.461
90.00 0.517 0.577 0.545
120.00 0.563 0.625 0.598
150.00 0.586 0.654 0.633
180.00 0.615 0.670 0.655
240.00 0.643 0.686 0.678
360.00 0.670 0.694 0.692
1440.00 0.695 0.695 0.695
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(3-7) Jsaall 8 LS el Jalaay anal) blecaty) Jalaay oad)l) Jalaary)

Gad) daaly 40 Al blidady) o WS cull LA Jalaa jLis) (3-7) Jseall

LA Jalaa eaall bliaiy) Jales >dl) Byl Jalaa
cm /sec mv cv(cmz/sec)
2.75E-09 0.025 0.00011
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Abstract

The theory of Terzaghi of primary consolidation depend on a
constant coefficient of permeability , and we suppose in this
research that the coefficient of permeability decrease with time
during primary Consolidation , we study the change of
permeability during primary Consolidation and the influence
of that on the calculated settlement with time using Differential
equation of primary consolidation , and this research include the
next steps:

- Experimental study for three types of clay soils

(Jermana soil, Sahel Alaab soil, Baath university soil)
making of physical proporties and classificated parameters, and
consolidation tests , the permeability was studied by attaching a
bezomter to consolidation cell, and recording the change

of head during consolidation tests.

- Calculate development settlement with time for studied soils
with application Differential equation of primary consolidation
in the total range of primary Consolidation (the coefficient of
permeability is constant) , then we divide primary Consolidation
to equal partial ranges and applied the Differential equation of
primary consolidation to the partial ranges (the coefficient of
permeability is variable) .

- Compare between the experimental results of settlement from
consolidation test in oedometer and the mathematical results of
settlement from application Differential equation of primary
consolidation in tow cases (coefficient of permeability is

constant,and variable) .
- Numerical modeling of primary consolidation to the studied
soils and we compared the results with the experimental
results .
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