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ABSTRACTS

The objective of this study is to find the cause of the cracks which occurred at SUT. The
building that are selected for the study are : Suranivet Dormitories no. 4 , The center for scientific
and technological equipment building no.5 , Suranivet Dormitories Office no.7 and 9. The subjects
of investigation are: behavior and propagation of the cracks, differential settlements of the
foundation, field testing of the soil, and checking of the building design.

Finally, the main causes of the cracks are analyzed and procedures for repair and adjustment

are recommended
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AN
0.00-0.50 m 200-250m 3.00-350m
Grain Size Digtribution
mm, % 4.00 15.16 2.25
4.750-0.075 mm, % 20.78 23.73 14.64
0.075-0.005 mm, % 49.08 26.14 44.09
mm, % 15.00 34.97 39.02
2.749 2.728 2.773
Liquid Lumit {L..L.) Y 51.33 53.56 52.29
Plastic Limit {P.L.) % 29.78 3137 14.61
Plasticity Index (P.1.) Y% 21.55 2219 37.68
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0.00-0.50m 2.00-2.50m 3.00-350m

in Size Distributi
Gravel >473 mm, % 2.07 471 8.54
Sand 4.750-0.075 mm, % 26.30 13.76 15.10
Silt 0.075-0.005 mm, % 6.67 12.93 7.86
Clay <0.003 mm, % 64.96 68.60 68.50
ific Gravi
G, 2.710 2.768 2.748

Atterberg's Limi
Liguid Limit (L.L.) % 51.45 53.43 47.86

Plastic Limit (P.L.} %o 324 32.56 26.17

Plasticity Index (P.1.) % 19.05 20.78 21.69
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Awan
0.00-0.50m 200-250m| 3.00-3350m
in Size Distribution
Gravel >4.75 mm, % 2.08 20,73 29.85
Sand 4.750-0.075 mm, % 50.49 47.74 41.43
Silt 0.075-0,005 mm, % 1.35 5.73 2.58
Clay <0.005 mm, % 46.08 25.80 26.14
Specific Gravity
Gy 2.704 2.675 2.663
Afterberg's Limit
Liguid Limit {L.L.) % 22.52 27.190 24,96
Plastic Limit (P.L.) % 12.89 19.03 19.05
Plasticity Index (P.1.) Y% 9.63 8.07 591
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NMTNAADL N15O8IA 11BN I(Cosolidation Test)

Project : #ry1n1371AYe481M1S 1M wna.  Location: GRLYFLAT finseedlo 5
Boring No. 2 Sample No. 1

Depth : 1 m Specific Gravity, Gg 2.748
Soil Description : CL

Pressure | Final Dial | Accum. Sample

Reading | ial Chang| Height oid Heigh| Void Ratio

t/m  |(x.002mm)| {(mm) {cm) (cm.) e

0 971.0 -0.058 2.0742 1.1192 1.172
0.900 §977.0 -0.046 2.0754 1.1204 1.173
1.605 954.0 -0.092 2.0708 1.1158 1.168
3.211 904.0 -0.192 2.0608 1.1058 1.158
6.422 £37.0 -0.326 2.0474 1.0924 1.144
12.845 725.0 -0.5500 2.0250 1.0700 1.120

25.690 593.0 -0.8140 1.9986 1.0436 1.093

51.380 388.0 -1.2240 19576 1.0026 1.050

102.761 587.0 -0.8260 1.9974 1.0424 1.091

25.690 620.0 -0.7600 2.0040 1.0490 1.098

6.422 730.0 -0.5400 2.0260 1.0710 1.121

0 1630.0 1.3180 2.2060 1.3263 1.508




Void Ratio, ¢
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1.200

1.150

1.100

1.050

1.660

0.1

1 10 160

Effective Axial Pressure, p', kN/m2

1000
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mafl 4.5 prm@assmssadimothemsgudiniesiia s@3ot1eh 2)

i) L% ol L=
amInendomaluladgsns
g
vieinaavalginamans

N15NARDY AT0ARINIMNHI(Cosalidation Test)

Project: ANWINT31AY0991A13 1U UMd. Location: awnTguiniesile s
Boring N 2 Sample No. 2

Depth : 3 m Specific Gravity, Gy 2.748
Soil Description : CL

Pressure | Final Dial| Accum. | Sample

Reading | ial Chang| Height |Void Height]Void Ratio

t/m x.002 mm| (mm) {cm) (cm.) e

1.066 1999.0 -0.002 2.0742 [.IES2 [.163

2.515 2029.0 0.058 2.0754 1.1164 1.164

5.030 2018.0 0.036 2.0708 [.IT118 [.159

10.600 1992.0 -0.016 2.0606 1.1016 1.149

21.200 1953.0 -(.094 2.0474 1.0884 1.135

42.400 1881.0 -0.2380 | 2.0250 1.0660 1112

84.800 1779.0 -0.4420 | 1.9986 1.03%6 1.G84

21.200 1854.0 -0.2920 | 2.0090 1.0500 1.095

0.000 1927.0 -0.1460 } 20270 1.0680 1.114




Void Ratio. e
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1.200

.—_‘\\ 1.150

0\
I 1.100

N

1.050

0.1 | 1 10 100 1000

Effective Axial Pressure.p’, KN/m2
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NITNAADUANY A HATTHIVBIAU(Collapse Potential Test)

Project : dnwin1sItavessmsluuna.  Location: mmsquﬁ’m?aaﬁa 5
Boring No. 2 Sample No. 3
Depth : 3 m Specific Gravity, Gg 2 748
Soil Description : CL
BEFORE WETTING
Pressure | Final Dial | ccumulate| Sample
Reading | ial Chang| Height | oid Heigh|Void Ratio
kN/ rn2 {x.002 mm)| (mm) {cm} (cm.) e
19.9 2026.0 0 2.0350 1.1553 1.313
39.9 1974.0 -0.104 2.0246 1.1449 1.301
59.9 1908.0 -0.236 2.0114 1.1317 1.286
100 1882.0 -(.288 2.0062 1.1265 1.280
200 1771.0 -0.51 1.9840 1.1043 1.255
AFTER WETTING
Pressure | FinalDial | Accum. | Sample
Reading | ial Chang{ Height | oid Heigh|Void Ratio
kN { i~ (x 002 mm)l  {rar) (cm) (cm.) e
200 1543.0 -0.9660 1.9384 1.0587 1.203
400 1405.0 -1.2420 1.9108 1.0311 1.172
800 1289.0 -1.4740 1.8876 1.0079 1.146
1600 1080.0 -1.8920 1.8458 0.9661 1.098
400 1295.0 -1.4620 1.8388 1.00591 1.147
100 1450.0 | -1.1520 | 19198 | 10401 | 1.i82
0 - 1630.0 -0.7920 1.9558 1.0761 1.223
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NINATDUANH NINNT1IHIVBIAU(Collapse Potential Test)

LAAIHANTI NATDUMNEATHNTHIYDIAY AIBG 1IN 3 (F5)

1.350
1.300 \e\\*
1.250 —

[+ ‘\
£ 1.200
E 1.150
1.100 \
1.050
1.000
10 100 1000 10000
Effective Axial Pressure, p*, KN/m2
il Index Calculation
Pressure | Sample Height
2
(kN/m ) {cm)
Before wetting : 200 1.9840
After Wetting : 200 1.9384
Collapse Index (1) = Ah
P e X 100
h{)
_  1.9840 — 1.9384 —
= X100 = 2.24%
2.035

Classify (ASTM D5333-92) : Moderate Collapsible Soil
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NMINATBUANE AN SNIVDIAU(Collapse Potential Test)

Project:  AnwintidtAveseinsiuuma.  Location: gIsgudininaile s
Boring No. 2 Sample No. 4
Depth : 7 m Specific Gravity, Gg 7 748
Soil Description : CL
BEFORE WETTING
Pressure | Final Dial | ccumulate| Sample
Reading | ial Chang| Height | oid Heigh|Void Ratio
kN / rl'l2 (x.002 mm)] {(mm) (em) (cm.) e
19.9 1947.0 0 1.9750 1.0025 1.031
39.9 1902.0 ~0.09 1.9660 0.9935 1.022
59.9 1827.0 -0.24 1.9510 0.9785 1.006
100 1798.0 -0.298 1.9452 0.9727 1.000
200 1690.0 -0.514 1.9236 0.9511 0.978
AFTER WETTING
Pressure | Final Dial | ccumulate| Sample
Reading | 1al Chang| Height oid Heigh| Void Ratio
KN/m' {(x.002mm) (mm) | (em) | {om) e
200 1423.0 -1.0480 1.8702 0.8977 0.923
400 1315.0 -1.2640 1.8486 0.8761 0.901
800 1147.0 -1.6000 1.8150 0.8425 0.866
1600 1051.0 -1.7920 1.7958 (1.8233 0.847
400 1242.0 -1.4100 1.8340 0.8615 0.886
100 1497.0 -0.9000 1.8850 0.9125 0.938
0 1589.0 -0.7160 1.9034 0.9309 0.957
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N19MAE2UANENTNNITAITBIRU(Coliapse Potential Test)

el et g - L) A
ATINHANTNAKAVNIERARAIATLUIBIINEI NN 4 (£5)

1.100

i
o\ i
11
1.000

© 0500 :
g \;\.\
& e
D
§ 0.800
0.700
0.600
i 10 100 1000 10000
Effective Axial Pressure, p*, kN/m2
Il Index Calculation
Pressure |Sample Height
(kN/m") (cm)
Before wetting : 200 1.9236
After Wetting : 200 1.8702
= 4h
Collapse Index (I,) Ah o 00
hO
1.9236 — 1.8702 wiog = 270%
1.875

Classify (ASTM D5333-92) : Moderate Collapsible Soil
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MINATBUARsHYsAULTZINN Collapsible Soil

Sample 1 Sample 2 Sample 3

DLL DLL DLL
Weight of Wet Soil+Container g 15102 3305 7729  3163|  10s32] 3575
Weight of Dry Soil+Container g 276.36 7354 20187 89.52] 23493 71.62
Weight of Water g 253.17) 5998  176.68 70290  21022| 5967
Weight of Container g 102.15|  2693]  99.39] 3866 104.9 23.92
Weight of Dry Soil g 23.19 13.56]  25.19 19.23 2471 11.95
Water Content, w % 270 - 5035 2534  4974|  23.56 49.96
Diameter of Container ~ cm 6.28 345 6.33 3.45 631 3.45
Hight of Container em 2.03 1.55 1.92 1.55 .95 1.55
Volume of Container ~ cm 62.86 1249  60.49 14.49 60.98 14.49
Weight of Wet Soil g 12534 2421] 12458 2453 1223 2421
Total Uit Weight gfem’ 1.994 1.671 2.060 1.693 2.004 1.671
Dry Unit Weight glom’ 1625| 1859 L643] 2668 1720 1.651

DD, ratio 0.874 0.616 1.042
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= 1 ol ‘: = J H'i ; - .
4.1 Auiinniaddendelinawduiudu 91nns IMianinan 15MATBY Consolidation
test
4.2 AndiangmwlunisAanatedio TautiCollapsible soil) Yunand ( 2.4-2.7%) 910
N3 Collapsible Potential test
4.2 HRAITNATBUADINA TN UM TINIMTNUSTNNYBIAU(Plate bearing test) 7
4? [ a W <y . - ar 4 : s a
AWFUINAMBUAIVENAU (Satwration) AuaNseFuANbMInUIIYAYasaisld nans W
ABNATBUNITUUMTNUITYNYBIRU(Plate bearing test) TNB4FIDE 198 TS failure Vo9
o o d
AUAATU
i rcd LU ¢ &
4.4 Jwsgrhan1sdng grusiahilimenyadindu onararsasyszdudunm

dyzarm 19
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o
NINABDIATINAWNTONITTLIMIALT NN |AvesAt PLATE BEARING TEST

TAsaA1s  : Special Problem in Civil Engineer JUSUAI0EN : 2 Mgy 2542
anud : pWTninsls S TUNANRY . 2 G 2542

i =y 73 ﬂ( = A( - =3 _
HaunanaUd I an 150 1@y Ansiecau : IAgANA, qaw, q5dnt , I, dnins

YIS ASTM D 1194-94

Plate Diameter : 30 cm. Hydraulic Jack: POWER TEAM 25 tons No, C256C
Dead Weight : 3209 kg Load Gauge : 3.5 tons
Load Load Elapesed Time Settlement
ncrement Load Force |Soil Press| Time | (min) Dial Reading ( 0.0f mm.)
No. |Gauge (Ibf | (kg) | (Ym"2) Dial [ | Dial 2| Dial 3 | Dial avg.(2,3)
16.54 0 0 1 2.5 1.95
16.56 2 0 1 2.5 1.75
1 542 636 9 16.59 5 G [ 35 225
17.04 10 0 1 35 2.25
17.14 20 l 3 5 4
17.24 30 1 3 5 4
17.25 0 1 12 13.5 12,75
17.27 2 1 13 14 13.25
2 904 1960 15 17.30 5 1 14 14 14
17.35 10 1 14 14 14
17.45 20 1 14 14 14
17.46 0 2 315 27 2925
17.48 2 2 34 28 31
3 1265 1484 21 17.51 5 2 35.5 28 3175
17.56 10 2 37 28 325
18.06 20 2 37 28 325
] 18407 0 8 49 3% 44
18.09 8 53 40 46.5
4 1627 | 1908 | 27 18.12 5 8 54 a0 47
18.17 10 B 55 40 47.5
1822 15 8 55 40 47.5
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Load Load Elapesed Time Settlement
ncrement Load Force |Soil Press| Time | (min) Dial Reading ( 0.01 mm.)
No. [Gauge (Ibf | (kg) | (tm”2) Dial 1 | Dial 2| Dial 3 | Dial avg.(2,3)
18.23 0 14 65 50 57.5
18.25 2 16 69 52 60.5
5 1988 2332 33 18.28 5 17 73 54 63.5
18.33 10 17 73 54 63.5
18.3% 15 17 73 54 63.5
18.39 0 28 85 65 75
18.41 2 28 88 67 77.5
6 2350 3756 39 18.44 5 29 88 67 77.5
18.49 10 30 90 68 79
18.54 15 30 90 68 79
IB.55 0 -10 101 105 103
18.57 2 -5 102 106 104
7 3695 4334 45 19.00 5 -3 102 107 104.5
15.05 10 D 103 109 106
19.10 15 0 103 109 106
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TA39M5 - Special Problem in Civil Engineering JUiUSI86M - 5 Hutwy 2542
i ewsuSs 7-9 Junaaen . s e 2542
nqumamoud - 1 an 150 was farnaey 3AgA0A , qnn qsin3, 9, dnd
YMIFIM  : ASTM D 1194 - 94
Plate Diameter : 30 cm. Hydraulic Jack:POWER TEAM 25 tons No.C256
Dead Weight 32,09 ke Load Gauge : 3.5 tons
Load Load Elapesed Time Settlement
Increment Load Force |Soil Press.] Time | (min} Dial Reading ( 0.01 mm.) |
No. Gauge (Ibf)| (keg) | (vm™2) Dial 1 | Dial 2| Dial 3 | Dial avg.(1,3)
15.03 0 8 5 9 8.5
[5.05 2 11 7 11 11
[5.08 5 12 7 12 12
1 3613 &4 6 15.13 10 14 8 12 13
[5.23 20 14 9 12 13
15.33 30 17 9 12 14,5
15.43 40 17 9 12 14.5
15.45 0 37 15 30 335
15.47 2 40 17 31 355
2 542 636 9 15.50 3 43 18 37 425
15.55 10 48 18 37 42,5
16.05 20 48 18 37 42.5
16.06 0 64 23 56 60
[6.08 2 68 25 57 62.5
16.11 5 70 26 59 64.5
3 723 848 12 16.16 10 73 26 63 68
1626 20 75 27 65 70
16.36 30 77 28 66 71.5
16.46 40 77 28 66 71.5
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Load Load Elapesed Time Settlement
Increment Load Force 1Soil Press.) Time | { min) Dial Reading { 0.01 mm.}
No. Gauge (Ibf)| (kg) | (vm"2) Dial 1 | Dial 2| Dial 3| Dial avg.(1,3)
16.48 0 93 33 81 87
16.50 2 98 34 85 91.5
4 004 1060 15 16.53 5 101 35 88 94.5
16.58 10 102 36 29 95.5
17.08 20 106 37 92 99
17.18 30 106 37 92 99
17.19 0 120 42 106 113
17.21 2 125 43 111 118
[7.24 5 129 44 113 121
5 1085 1272 i8 17.29 10 132 45 116 124
17.39 20 135 46 117 126
17.49 30 137 46 120 128.5
18.09 50 138 48 123 130.5
18.10 0 151 51 136 143.5
[8.12 2 154 32 139 146.5
6 1265 1484 21 18.15 5 157 53 141 149
18.20 10 160 54 144 152
18.30 20 164 55 147 155.5
18.40 30 164 55 147 155.5
18.42 0 172 59 158 165
18.44 2 177 60 163 170
18.47 5 182 ) 166 174
7 1446 1696 24 18.52 10 185 62 169 177
19.02 20 188 63 173 180.5
19.12 30 192 65 175 183.5
18.22 40 192 65 . 175 183.5
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Load Load Elapesed Time Settlement
Increment Load Force |Soil Press.{ Time | (min) Dial Reading ( 0.01 mm.)
No. Gauge ( Ibf )| (kg) | (tm"2) Dial 1 | Dial 2| Dial 3| Dial avg.(1,3)

19.28 0 198 68 183 190.5
19.30 2 204 69 187 195.5

19.33 5 207 69 189 198

8 1627 1908 27 1943 10 210 70 192 M
19.53 20 212 71 193 202.5

20.03 30 216 72 193 204.5

B 20.13 40 219 73 193 206
20.14 0 226 75 211 218.5

20.16 2 228 77 216 222

20.19 5 230 78 220 225

9 1808 2120 30 20.24 10 237 79 223 230
20.34 20 239 80 229 234

20.44 30 244 81 232 238
20.54 40 245 83 238 241.5

21.04 50 245 83 239 242

21.10 0 200 67 190 195
2112 2 131 50 164 1725
10 O 0 0 21.15 5 171 46 158 164.5
(Rebound ) 21.25 10 164 44 152 158
21.35 20 153 40 140 146.5
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