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ABSTRACT

The shortage of crushed rocks in base construction leads to soil improvement with
cement for construction projects. In most asphalt concrete, this problem creates shrinkage cracks on
the base layer of the cement and eventually causing reflective cracks on the surface. These days,
many countries are using the process of microcracking as the appropriate solution for this problem.

This research aimed to study the improvement of construction of soil-cement base using
in-place method. Full scale test sections were conducted and soil materials were tested using
standard laboratory testing procedures. Microcracking and conventional construction method were
used in the construction of the test sections. Severity of cracks was observed periodically and the
development of stiffness of the soil-cement materials were also tested and discussed.

The results of this study found that microcracking method significantly reduced major
cracks in both length and width of the construction project. However, the stiffness of soil-cement,
which was constructed using microcracking method, only resulted to half of those in the control
section. It is, therefore, recommended in this study to have the less compaction energy in the

construction process in order to produce optimum results.

Keywords: microcracking, soil cement base, stiffness development
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a ) ¥ o
M15199 0.1 wamsnaaey LWD luuilasasiasessnuuiaman

Dia=100  P0i=0.200
No. date time P,N D, mm K-TML MN/m’  E-TML MN/m’
1 2/7/2016 19:29 4207 3.967 45 13
2 2/7/2016 19:29 4743 2.51 80 23
3 2/7/2016 19:29 4931 2.113 99 29
4 2/7/2016 19:30 5009 1.947 109 31
5 2/7/2016 19:30 5400 2.201 104 30
6 2/7/2016 19:30 5533 1.355 173 50
7 2/7/2016 19:30 5583 1.211 196 56
8 2/72016 19:31 5603 1.115 213 61
9 2/7/2016 19:31 5684 1.793 135 39
10 2/7/2016 19:31 5262 0.798 280 81
11 2/7/2016 19:31 5351 0.913 249 72
12 2/7/2016 19:31 5320 0.8 282 81
13 2/7/2016 19:32 6168 1.696 154 44
14 2/7/2016 19:32 5058 0.768 280 81
15 2/7/2016 19:32 4978 0.709 298 86
16 2/7/2016 19:32 5017 0.688 309 89
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31N 0.2 wansnagey LWD Tunasniungu

Dia=100  P0i=0.200
No. date time P,N D, mm  K-TMLMN/m’  E-TML MN/m’
1 2/7/2016 19:33 6295 1.147 233 67
2 2/7/2016 19:33 5007 0.542 392 113
3 2/7/2016 19:33 4964 0.512 411 119
4 2/7/2016 19:33 5024 0.515 414 119
5 2/7/2016 19:34 5550 0.773 305 88
6 2/7/2016 19:34 5021 0.353 604 174
7 2/7/2016 19:34 5050 0.318 674 194
8 2/7/2016 19:34 4976 0.331 638 184
9 2/7/2016 19:35 6690 1.321 215 62
10 2/7/2016 19:35 4962 0.458 460 132
11 2/7/2016 19:35 4974 0.429 492 142
12 2/7/2016 19:36 6178 1.009 260 75
13 2/7/2016 19:36 6496 1.689 163 47
14 2/7/2016 19:36 5000 0.568 374 108
15 2/7/2016 19:36 4979 0.556 380 109
16 2/7/2016 19:36 5167 0.656 334 96
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v Y
M15199 1.3 HaNINAaeU LWD FUAULAL

Dia=100  P0i=0.200
No. date time P,N D, mm K-TML MN/m’  E-TML MN/m’
1 2/7/2016 19:38 4571 3312 59 17
2 2/7/2016 19:38 5114 1.722 126 36
3 2/7/2016 19:38 5271 1.459 153 44
4 2/7/2016 19:38 5360 1.423 160 46
5 2/7/2016 19:42 5284 1.21 185 53
6 2/7/2016 19:42 4792 3.733 54 16
7 2/7/2016 19:43 5347 1.557 146 42
8 2/7/2016 19:43 5443 1.418 163 47
9 2/7/2016 19:43 5499 1.333 175 50
10 2/7/2016 19:43 5532 1.261 186 54
11 2/7/2016 19:44 4288 3.721 49 14
12 2/7/2016 19:44 4636 2.137 93 27
13 2/7/2016 19:44 4863 1.943 106 31
14 2/7/2016 19:44 4955 1.832 115 33
15 2/7/2016 19:45 5039 1.697 126 36
16 2/7/2016 19:45 4038 4.527 38 11
17 2/7/2016 19:45 4524 2.67 72 21
18 2/7/2016 19:46 4747 2.335 86 25
19 2/7/2016 19:46 4871 2.236 92 27
20 2/7/2016 19:46 4916 2.139 98 28
21 2/7/2016 19:47 5054 2.027 106 30

63



MANUIN V.

Nﬁﬂ1§3!ﬂ’i1$ﬁ‘iﬂﬂiﬂ’i!lﬂﬁu BISAR 3.0



a a 4 A W 9 9 <3
ANTINN V.1 HANITAUATIEHOTUHAINITHINITIDYINIVUIAN

Project: Tum MTS

Calculated: 13/7/2016 5:41
System: Microcracking Section
Modulus Vertical  Vertical  Horz. (She Horz. (Shear) Shear
Layer Thickness Elasticty ~ Poisson's Load Load Stress Load Stress Radius X-Coordina Y -Coordinz Angle
Number (m) (MPa) Ratio Number  (kN) (MPa) (kN) (MPa) (m) (m) (Degrees)
1 0.15  340.00 0.20 1.00 40.40 0.57 0.00 0.00 0.15 0.00 0.00 0.00
2 37.10 0.40
Stress Stress Stress Strain Strain Strain Displaceme Displaceme¢ Displaceme
Position Layer X-Coordina Y -Coordinz Depth XX YY Y24 XX YY Y24 UX uz
Number Number (m) (m) (m) (MPa) (MPa) (MPa) pstrain pstrain pstrain (um) (um) (um)
1 1 0.00 0.00 0.00 -0.87 -0.87 -0.57 -1701.00 -1701.00 -658.40 0.00 0.00 1934.00
2 1 0.00 0.00 0.03 -0.57 -0.57 -0.55 -1015.00 -1015.00 -949.30 0.00 0.00 1913.00
3 1 0.00 0.00 0.05 -0.31 -0.31 -0.49 -443.50 -443.50 -1086.00 0.00 0.00 1888.00
4 1 0.00 0.00 0.08 -0.09 -0.09 -0.41 39.91 39.92 -1108.00 0.00 0.00 1860.00
5 1 0.00 0.00 0.10 0.13 0.13 -0.32  484.90 484.90 -1083.00 0.00 0.00 1833.00
6 1 0.00 0.00 0.13 0.35 0.35 -0.24  956.50  956.50 -1103.00 0.00 0.00 1806.00
7 1 0.00 0.00 0.15 0.60 0.60 -0.19 1528.00 1528.00 -1265.00 0.00 0.00 1776.00
8 2 0.00 0.00 0.15 -0.03 -0.03 -0.19 1528.00 1528.00 -4416.00 0.00 0.00 1776.00
a a 4 A 9 9 <
ANTNN V.2 NANITAUATIEHNTUNDUNITAINIDYINIVUIAN
Project:  (untitled)
Calculated: 11/7/2016 0:40
System: Before
Modulus Vertical ~ Vertical Horz. (Shear) Horz. (Shear) Shear
Layer Thickness Elasticity ~ Poisson's Load Load Stress Load Stress Radius  X-Coordinate Y-Coordinate Angle
Number (m) (MPa) Ratio Number  (kN) (MPa) (kN) (MPa) (m) (m) (m) (Degrees)
1 0.15 5.84E+02 0.2 1 4.04E+01 5.70E-01 0.00E+00 0.00E+00 1.50E-01  0.00E+00  0.00E+00  0.00E+00
2 3.71E+01 0.4
0.211601 312.00 0.271068636
Stress Stress Stress  Strain Strain Strain Displacement Displacement Displacement
Position  Layer X-Coordina Y -Coording Depth XX YY 7z XX YY 7z Ux Uy uz
Number  Number (m) (m) (m) (MPa) (MPa) (MPa) pstrain ystrain pstrain ~ (pm) (um) (pm)
1 1 0.00 0.00 0.00 -1.03 -1.03 -0.57 -1217.00 -1217.00 -269.70 00 00 1637.00
2 1 0.00 0.00 0.03 -0.67 -0.67 -0.55 -733.10 -733.10 -475.40 0.00 0.00 1628.00
3 1 0.00 0.00 0.05 -0.36 -0.36 -0.48 -325.70 -325.70 -578.00 0.00 0.00 1614.00
4 1 0.00 0.00 0.08 -0.08 -0.08 -0.39 27.28 27.30 -608.30 0.00 0.00 1599.00
5 1 0.00 0.00 0.10 0.19 0.19 -0.28 360.50 360.50 -614.20 0.00 0.00 1584.00
6 1 0.00 0.00 0.13 0.48 0.48 -0.19 718.40 718.40 -656.40 0.00 0.00 1568.00
7 1 0.00 0.00 0.15 0.80 0.80 -0.15 1151.00 1151.00 -801.70 0.00 0.00 1550.00
8 2 0.00 0.00 0.15 -0.03 -0.03 -0.15 1151.00 1151.00 -3381.00 0.00 0.00 1550.00

65



MANHIN .

t4 a wAa
wamsnaaoulunoslfiams



@15197 A.1 Unconfined Compression Test “lgﬂglJ’J@EiNﬁ 1

kg/
Load ring Number :
Load Ring Constant : 803 div
Specimen
Diameter { cm } Area ( em” } Height { cm }
9 988 78.351 12.760
Water Content Sampel Volume : 919.10 (em’)
Wt  Of Water : 2445 g Wet Density : 2.24 g/cm3
Wwt.  Of Dry Soil : 142.9 g Dry Density : 1.9 g/cm3
Water Content : 16.96 Y% Weigth of Sample :  2062.08 g
UNCONFINED COMPRESSIVE TEST
Corrected Load Axial
Deformation Vertical Axial Strain Vertical
area Proving Load
Dial
] Deformation{mm} Y% = Ring (div} ke Stress (ksc)
Reading cm
0 0.00 0.000 78.351 0 0.00 0.00
20 0.20 0.016 78.364 11 88.33 1.13
40 0.40 0.031 78376 22 176.66 2.25
60 0.60 0.047 78.388 32 256.96 328
80 .80 0.063 78.401 45 361.35 4.61
100 1.00 0.078 78413 93 746.79 9.52
120 1.20 0.094 78425 170 1365.10 17.41
140 1.40 0.110 78.437 190 1525.70 19.45
160 1.60 0.125 78.450 215 172645 22.01
180 1.80 0.141 78462 255 2047.65 26.10
200 2.00 0.157 78.474 290 2328.70 29.67
220 2.20 0.172 78487 310 2489.30 31.72
240 2.40 0.188 78.499 310 2489.30 31.71
260 2.60 0.204 78.511 310 2489.30 31.71
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A15197 A.2 Unconfined Compression Test %ﬂﬁ?@ﬁhﬁ‘ﬁ 2

kg
8.03 / Load ring Number :
Load Ring Constant : div
Specimen
Diameter { cm } Area | em’ } Height { cm )
9937 77.553 11.960
Sampel Volume :
927.6581163 cm3
Water Content {em)
Wt Of Water : 24.56 g Wet Density : 224 g/’cm3
Wt.  Of Dry Soeil : 142.2 g Dry Density : 1.91 g/cm3
Water Content : 17.27 Y Weigth of Sample: 208555 g
UNCONFINED COMPRESSIVE TEST
Axial Corrected Load
Deformation Vertical Axial Load Vertical
Strain area Proving
Dral Stress
] Deformation(mm} Y 4 Ring (div} kg
Reading cm (ksc}
0 0.00 0.000 77.553 0 0.00 0.00
20 0.20 0.017 T7.560 18 144.54 1.86
40 0440 0.033 77579 35 281.05 3.62
60 0.60 0.050 77592 65 521.95 6.73
80 0.80 0.067 77.605 105 ¥43.15 10.86
100 1.00 0.084 T7.618 140 1124.20 14.48
120 1.20 0.100 77.631 172 1381.16 17.79
140 1.40 0.117 77.644 210 1686.30 21.72
160 1.60 0.134 T7.657 236 1895.08 24.40
180 1.80 0.151 77.670 255 2047.65 26.36
200 2.00 0.167 TT7.683 267 2144.01 27.60
220 220 0.184 T7.696 275 2208.25 28.42
240 240 0.201 77709 275 2208.25 28.42
260 2.60 0.217 77722 275 2208.25 28.41
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@131397 1.3 Unconfined Compression Test %ﬂﬁ?@fiN‘ﬁ 3

ke /
8.03 Load ring Number :
Load Ring Constant : div
Specimen
Diameter { cm ) Area { et } Height { cm )
9.972 78.101 11.897
Sampel
929.2834242  cm3
Water Content Volume :
Wet Density : 2.24
24.52 R
wt.  Of Water : g g/em
Dry Density : 191
142.9 .
wt.  Of Dry Soeil : g g/em
Water Content : 17.16 Yo Weigth of Sample:  1998.13 g
UNCONFINED COMPRESSIVE TEST
Deformatio Correcte Load Vertica
Vertical Axial Strain Axial Load
n darea Proving 1
Dial Deformation{mm Ring Stress
% 3 kg
Reading ) cm (div} (ksc)
0 0.00 0.000 78.101 0 0.00 0.00
20 0.20 0.017 78.114 18 144.54 1.85
40 0.40 0.034 78.127 35 281.05 3.60
60 0.60 0.050 78.140 65 521.95 6.68
80 0.80 0.067 78.153 105 843.15 10.79
100 1.00 0.084 78.166 140 112420 14.38
120 1.20 0.101 78.179 172 1381.16 17.67
140 1.40 0.118 78.193 210 1686.30 21.57
160 1.60 0.134 78.206 236 1895.08 24723
180 1.80 0.151 78.219 255 2047.65 26.18
200 2.00 0.168 78.232 267 2144.01 2741
220 2.20 0.185 78.245 275 2208.25 28.22
240 2.40 0.202 78.25% 275 2208.25 28.22
260 2.60 0.219 78.272 275 2208.25 28.21
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(%) Kg/cm
1 8% 16.96 32.0
2 8% 17.27 28.5
3 8% 17.16 28.2
Average UCS Kg/em’ 29.57
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A15197 A.5 Unconfined Compression Test Ggﬂﬁﬁ’é]fhﬁ‘ﬁ 4

RING INFORMATION

Load Ring Constant : §.03 kg /div Load ring Number :
Specimen
Diameter { em )} Area L-,-n1 } Height { em )
9.966 78.007 11.140
Water Content Sampel Volume  869.106795% cm3
Wt.  Of Water : 24.35 e Wet Density : 2.24 ge’cm‘
Wt Of Dry Seil : 137.8 g Dry Density : 1.91 g.-"cm3
Water Content : 17.67 Yo Weigth of Sample :  1990.3
UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Y% em Ring (div) ke Stress (kse)
0 0.00 0.000 78.007 0 0.00 0.00
20 (.20 0.018 78021 6 4818 0.62
40 0.40 0.036 TR.035 20 160.60 2.06
60 (.60 0.054 TR.049 34 273.02 3.50
80 (.80 0.072 78.063 50 401.50 5.14
100 1.00 0.0%0 78.077 70 562.10 7.20
120 1.20 0.108 TR.O091 95 762.85 9.77
140 1.40 0.126 TR.105 130 1043.90 13.37
160 1.60 0.144 78.119 160 1284.80 16.45
180 1.80 0.162 TH.133 130 1445.40 18.50
200 2.00 0.180 TR.147 187 1501.61 19.22
220 2.20 0.197 78.161 190 1525.70 19.52
240 240 0.215 TR.IAT5 190 1525.70 19.52
260 2.60 0.233 TR.18Y 190 1525.70 19.51
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A135197 A.6 Unconfined Compression Test ‘Igﬂﬁﬁ@fhﬁ‘ﬁ 5

RING INFORMATION

Load Ring Constant :

8.03

kg /div

Load ring Number :

Specimen

Diameter { cm )

a
Area {(cm )

Height {em )

9.945 77.678 11.560
Water Content Sampel Volume  898.0770501 em3

Wt Of Waler : 24.66 g Wet Density : 2.24 gr’cm-‘

Wt.  Of Dry Soil : 143.11 g Dry Density : 1.91 g.-"cm1

Water Content : 17.23 Yo Weigth of Sample :  1987.6

UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading| Deformation{mm) Y% cmq Ring {div} kg Stress (ksc)
0 0.00 0.000 77.678 0 0.00 0.00

20 0.20 0.017 77.692 12 96.36 1.24
40 040 0.035 77.705 32 256.96 3.31
60 0.60 0.052 77.719 55 441.65 5.68
80 0.80 0.069 77732 90 722.70 9.30
100 1.00 0.087 77,745 120 963.60 12.39
120 1.20 0.104 77.759 135 1084.05 13.94
140 1.40 0.121 77772 159 1276.77 1642
160 1.60 0.138 77.7%6 170 1365.10 17.55
180 1.80 0.156 17799 177 1421.31 18.27
200 2.00 0.173 77813 180 1445.40 1858
220 2.20 0.190 77.826 182 1461.46 1878
240 240 0.208 77.840 182 1461.46 18.78
260 2.60 0.225 77.853 182 1461.46 18.77
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A135197 A.7 Unconfined Compression Test “gﬂﬁ?@&hi‘ﬁ 6

RING INFORMATION

Load Ring Constant : 8.03 kg /div Load ring Number :
Specimen
Diameter { cm ) Area {ij ) Height { cm )
9.945 TT.678 11.560
Water Content Sampel Volume  £98.0770501 em3
wt.  Of Water : 24.66 g Wet Densily : 2.24 gfcm-‘
Wwt.  Of Dry Soil : 143.11 g Dry Density : 1.91 gjcm'\
Water Content : 17.23 % Weigth of Sample :  1987.6
UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Yo em’ Ring (div) kg Stress (ksc)
0 0.00 0.000 77678 0 0.00 0.00
20 0.20 0.017 77.692 10 R0.30 1.03
40 0.40 0.035 77.705 30 240.90 3.10
60 0.60 0.052 17719 60 48180 6.20
RO 0.80 .069 T7.732 X5 GR2.55 .78
100 1.00 0.087 77.745 105 843.15 10.85
120 1.20 0.104 ) 125 1003.75 1291
140 1.40 0.121 T1.772 135 1084.05 1394
160 1.60 0.138 77786 147 1150.41 1518
180 1.80 0.156 77.799 160 1284.80 16.51
200 2.00 0.173 T7.813 170 1365.10 17.54
220 2.20 0.190 77.826 180 1445.40 18.57
240 240 (L.208 77.840 180 1445.40 18.57
260 2.00 0.225 T7.853 IR0 1445.40 1R.57
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4 8% 17.67 18.77

5 8% 17.23 18.78

6 8% 17.24 18.70
Average UCS Kg/cm2 18.75
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A15197 A.9 Unconfined Compression Test “Igﬂﬁ?’e]&hi‘ﬁ 7

RING INFORMATION
Load Ring Constant : 8.03 kg /div Load ring Number :
Specimen
Diameter { em )} Area | cm"] Height { cm )
9988 78.351 12.760
Water Content Sampel Volume :  999.75 (cm1]
wt.  Of  Water : 2458 g Wel Densily : 2.11 gfcrrfi
wt.  Of Dry Soil : 164.25 g Dry Density : 1.84 g:r’crn3
Water Content : 14.96 Yo Weigth of Sample :  2115.61 2
UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Yo c:m2 Ring (div) kg Stress (ksc)
0 0.00 0.000 7R.351 0 0.00 0.00
10 0.10 0.008 T8.358 22 176.66 225
20 0.20 0.016 T8.364 32 256.96 3.28
30 0.30 0.024 78370 60 4R1.80 6.15
40 0.40 0.031 T8.376 93 746.79 9.53
50 0.50 0.039 TR.382 170 1365.10 17.42
60 0.60 0.047 78388 190 1525.70 19.46
70 0.70 0.055 78.394 215 1726.45 22.02
80 0.80 0.063 78.401 255 2047.65 26.12
90 0.90 0.071 78.407 290 2328.70 29.70
100 1.00 0.078 TRA13 310 2489.30 3145
110 1.10 0.086 78419 310 2489.30 31.74
120 1.20 0.094 78.425 310 2489.30 31.74
140 1.40 0.110 8437 302 2425.06 30.92
160 1.60 0.125 T8.450 295 2368.85 30.20
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@1519% A.10 Unconfined Compression Test “Igﬂﬁ?’e)&hiﬁ 8

UNCONFINED COMPRESSION

TEST

Description of Soil :

21gMINATDY U

Project : NA@BYU Unconfined Compression Test

mixed cement

Job: UCS Standard

Sample : 2

RING INFORMATION

Load Ring Constant :

8.03

kg / div

Load ring Number :

Specimen

Diameter (cm)

Area ( cm2 )

Height (cm)

9.930 77.444 11.960
Water Content Sampel Volume :  926.18 (cm3)

Wt.  Of Water : 23.63 g Wet Density : 2.25 g/cm3

Wt.  Of Dry Soil : 130.54 g Dry Density : 1.91 g/cm3

Water Content : 18.10 % Weigth of Sample :  2085.55 g

UNCONFINED COMPRESSIVE TEST

Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical

Dial Reading| Deformation(mm) % cm2 Ring (div) kg Stress (ksc)
0 0.00 0.000 77.444 0 0.00 0.00
10 0.10 0.008 77451 18 144.54 1.87
20 0.20 0.017 77457 35 281.05 3.63
30 0.30 0.025 77.463 65 521.95 6.74
40 0.40 0.033 77.470 105 843.15 10.88
50 0.50 0.042 77.476 140 1124.20 14.51
60 0.60 0.050 77.483 172 1381.16 17.83
70 0.70 0.059 77.489 210 1686.30 21.76
80 0.80 0.067 77.496 236 1895.08 24.45
90 0.90 0.075 77.502 255 2047.65 26.42
100 1.00 0.084 77.509 290 2328.70 30.04
110 1.10 0.092 77.515 313 2513.39 3242
120 1.20 0.100 77.522 325 2609.75 33.66
130 1.30 0.109 77.528 320 2569.60 33.14
140 1.40 0.117 77.535 300 2409.00 31.07

78




@1519% A.11 Unconfined Compression Test “Igﬂﬁ?’e]&hiﬁ 9

UNCONFINED COMPRESSION TEST

Project : NAHE il 51 551 Job: LCS Standard
Description of Soil : mixed cement Sample : 1

DYMINATOY Y

RING INFORMATION

Load Ring Constant : 8.03 kg /div Load ring Number :
Specimen
Diameter { cm ) Area { cm“ } Height (em )
10.460 85.932 11.880
Water Content Sampel Volume : 1020.87 (cm‘)
Wt Of  Water : 19.62 g Wet Density : 1.96 ge’cm\
Wt.  Of Dry Soil : 14333 g Dry Density : 173 glem'
Water Content : 13.69 Y Weigth of Sample : 199813 g
UNCONFINED COMPRESSIVE TESNT
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Yo am’ Ring (div} kg Stress (ksc)
0 (.00 0.000 N5.932 0 0.00 0.00
10 0.10 0.008 85.939 21 168.63 1.96
20 0.20 0.017 85.946 33 264.99 3.08
30 0.30 (L0235 85953 6l 48983 5.70
40 0.40 0.034 85.961 96 TT0RS 8.97
50 0.50 0.042 85.968 160 128480 14.95
60 (.60 0.051 R5.975 193 1549.79 18.03
70 0.70 0.059 85.982 216 1734.48 20.17
il (.80 (L067 R5.990 260 2087.80 2428
90 0.90 0.076 85.997 280 224R.40 26.15
100 1.00 0.084 86.004 320 2569.60 29.88
110 1.10 0.093 86.011 320 2569.60 29.88
120 1.20 0.1m 86.018 310 2489.30 2894
140 1.40 0118 R6.033 300 24009.00 28.00
160 1.60 0.135 86.047 29 2328.70 27.06
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7 8% 14.96 32
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9 8% 13.69 30.2
Average UCS Kg/cm2 32.0
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@1519% A.13 Unconfined Compression Test “Igﬂﬁ?’e]&hiﬁ 10

UNCONFINED COMPRESSION

TEST

Project : J ‘
Description of Soil :

2YMINAADY u

mixed cement

Job: UCS Standard

Sample: 4

RING INFORMATION

Load Ring Constant : 8.03 kg /div Load ring Number :
Specimen
Diameter { cm } Area ( em’ } Height { em )
9.913 77.179 12.165
Water Content Sampel Volume :  938.8% (L‘m‘)

Wt Of Water : 22.34 e Wet Density : 222 ga‘cm‘

Wwt.  Of Dry Seil : 154.25 g Dry Density : 1.94 gr’crn3

Water Content : 14.48 Yo Weigth of Sample : 208813 g

UNCONFINED COMPRESSIVE TEST

Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical

Dial Reading | Deformation{mm) Yo em’ Ring (div) kg Stress (ksc)
0 0.00 (L.a00 77179 0 0.00 0.00
10 0.10 0.008 77.185 5 40.15 0.52
20 0.20 0.016 77.192 13 104.39 1.35
30 0.30 (L025 771198 25 200.75 2.60
40 0.40 0.033 77.204 40 321.20 4.16
50 0.50 0.041 77.211 56 449,68 5.82
60 0.60 0.049 77.217 78 626.34 811
70 0.70 0.058 77.224 100 803.00 10.40
80 0.80 0.066 77.230 122 979.66 12.68
90 0.90 0.074 77.236 145 1164.35 15.08
100 1.00 0.082 77.243 170 1365.10 17.67
110 1.10 0.090 77.249 190 1525.70 19.75
120 1.20 0.099 77.255 222 1782.66 23.07
130 1.30 0.107 77.262 240 1927.20 2494
140 1.40 0.115 77.268 240 1927.20 24.94
150 1.50 (.123 77.274 235 18R7.05 2442
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@1519% A.14 Unconfined Compression Test “Igﬂﬁ?’e]&hiﬁ 11

UNCONFINED COMPRESSION TEST

Project : N@

Description of Soil :

YMINATDY M

sl

mixed cement

Job: UCS Standard

Sample : &

RING INFORMATION

Load Ring Constant :

8.03 kg /div

Load ring Number :

Specimen

Diameter { cm }

a

Area {cm )

Height ( em )

0.945 77.678 11.916
Water Content Sampel Volume:  919.10 ( cm‘)
Wt Of Water : 24 g Wet Density : 2.24 gfcnf1
Wt Of Dry Soil : 141.4 e Dry Density 191 glem
Water Content : 16.97 Yo Weigth of Sample :  2062.08 g
UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Y cm2 Ring (div} kg Stress (ksc)
0 0.00 0.000 T7.678 0 0.00 0.00
10 0.10 0.008 77.685 24 192.72 2.48
20 0.20 0.017 T7.691 60 481.80 6.20
30 0.30 0.025 T7.698 80 642.40 8.27
40 (.40 0.034 77.704 125 1003.75 12.92
50 0.50 0.042 T71.711 155 1244.65 16.02
60 0.60 0.050 77717 190 1525.70 19.63
70 0.70 0.059 77.724 210 1686.30 21.70
hit] 0.80 0.067 77.730 230 1846.90 23.76
90 0.90 0.076 77.737 240 1927.20 24.79
100 1.00 0.084 77.743 250 2007.50 25.82
110 1.10 0.092 77.750 248 1991.44 2561
120 1.20 0.101 71.756 243 1951.29 25.09
130 1.30 0.109 77.763 230 1846.90 23.75
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@1519% A.15 Unconfined Compression Test “Igﬂﬁ?’e]&hiﬁ 12

UNCONFINED COMPRESSION TEST
Project : ) ed C g5 Job: LICS Standard
Description of Soil : mixed cement Sample : 6
2WMINATOY M
RING INFORMATION
Load Ring Constant : .03 ke /div Load ring Number :
Specimen
Diameter { cm ) Area ( cmg } Height ( cm )
9.964 77.975 11.929
Water Content Sampel Volume : 930.16 {cm" }
Wt Of Water : 23.34 g Wet Density : 223 gr’cm-\
Wt.  Of Dry Soil : 150.22 2 Dry Density : 1.93 g.-"cm1
Water Content : 15.54 Y Weigth of Sample :  2075.24 g
UNCONFINED COMPRESSIVE TEST
Deformation Vertical Axial Strain Corrected area | Load Proving | Axial Load Vertical
Dial Reading | Deformation{mm} Yo cm2 Ring (div} kg Stress (ksc)
0 0.00 0.000 77975 0 0.00 0.00
10 0.10 (LO0Y 71982 23 154.69 2.37
20 0.20 0.017 77988 58 465.74 5.97
30 0.30 0.025 77995 78 626.34 8.03
40 0.40 0.034 78.001 126 1011.78 12.97
50 .50 (.042 TH.O08 158 1268.74 16.26
60 0.60 0.050 TRO15 191 1533.73 19.66
70 0.70 (L0359 78.021 213 1710.39 21.92
] 0.80 0.067 THO28 240 1927.20 24.70
90 0.90 0.075 78034 243 1951.29 25.01
100 1.00 0.084 78041 248 1991.44 25.52
110 1.10 0.092 T8.047 244 1959.32 25.10
120 1.20 0.101 78.054 241 193523 24.79
130 1.30 0.109 TR.060 229 1R38.87 2356
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A Study of Appropriate Construction Method for Soil-Cement Using In-Place Improvement
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Abstract

Shortage of crushed rock problem lead to soil improvement with cement for construction
project. Consequently, shrinkage cracks on the base layer caused the reflective cracks on the surface
layer which most made of asphalt concrete. Process of microcracking has been found the appropriate
solution in many countries. This research aimed to study the improvement of construction of soil-
cement base using in-place method. Full scale test sections have been set and the soil material are
tested with standard laboratory testing methods. Microcracking and conventional construction method
have been used in the construction of test sections. Severity of cracks are observed periodically and
the development of stiffness of the soil-cement material are tested and discussed. It has been found
that microcracking method reduces the major cracks significantly in both terms of crack length and width.

However, the stiffness of the soil-cement which is constructed by microcracking method is only half of
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those in the control section. The researcher recommend the less compaction energy in the construction

process.

Keywords: Microcracking, Soil cement base, Stiffness development
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