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ABSTRACT

Currently, damage of building is caused by many factors, for example mistake design, misuse
and construction isn’t standard. In addition to 3 factors, another factor is settlement of foundation.

Which is important factor that resulted in building is damaged.

The result of the excavation, the settlement of foundation of “Mercator Medical Thailand Co.,
Ltd”, shows ash and waste between soil layers which was the soft spot at 4.50 - 5.00 meters depth.
Therefore JWS proposed to solve this problem by using Grouting Method for improving soil quality at

soft spot.

By this cause, researcher studies process and sequence in improving soil quality, including
advantage, disadvantage and caution, by using Grouting Method for solving the settlement of

foundation correctly and safely.
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15 15A +5200 | 080 | 080 | 080 [ 080 [ 0.80 | 0.80 | 080 | 0.80 | 080 | 080 | 0.80

16 16A +52.00 | 000 [ 0.00 ( 0.00 [ 0.00 | 000 [ 0.00 | 0.00 | 000 | 000 | 000 [ 0.00

17 174 +5200 | 070 | 070 | 070 | 070 | 070 | 070 | 070 | 070 | 070 | 0.00 | 0.00

18 18A +52.00 | 000 | 030 | 050 | 050 [ 050 | 050 [ 0.50 | 0.50 [ 050 | 050 | 0.50

21 21A +5200 | 120 | 120 | 120 | 120 [ 120 | 120 | 120 | 1.20 | 120 | 120 | 120

2 22A +5200 | 000 | 000 | 000 | 000 [ 0.00 | 000 [ 0.00 | 0.00 [ 000 | 0.00 | 0.00

23 23A +5200 | 150 | 1.50 | 150 | 150 [ 150 | 150 | 150 | 150 | 150 | 150 | 150

pL 24A +5200 | 100 | 100 | 1.00 | 100 [ 10O | 10O [ 100 | 100 [ 100 | 100 | 1.00

25 25A +52.00 | 000 | 0.00 | 000 | 0.00 [ 000 | 0.00 { 000 [ 000 [ 000 | 000 | 0.00

M1519%1 3.1 MILAVFIUTINADUAUUTUNT Grouting V0981917 1 159017 Mercator Medical

Thailand Co. , Ltd.
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(N1: 1oNEN3 Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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NAADUVDA Plate bearing test 11131)

Result : )
Ultimate Bearing Capacity = 60.00. fon/m  (From Fig. 1)
FS. = 30
2
", Allowable Bearing Capacity = 20.00 ton/m
Maximum Settlement = 5500 mm
3
Moduus of Subgrade Reaction, K = 10.909 ton/m
. /..';/..ﬂ'

(Mr. Sommart SWASDI)
The Head of Civil Engineering Program

(Mr. Arun LUKJAN)
Inspector

Date: 1 June 2017

1 for clayey soil and 15.40 mm for granular soil.
i SN

SN
&\

Remark : Yield pressurs, determin

AN 3.1 WANSNATOU Plate bearing test 1A33n15 Mercator Medical Thailand Co. , Ltd.

(NW1: 1OAES Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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A1 3.2 N3IINMIITNTAAIVIEI Plate bearing test 173973 Mercator Medical Thailand Co. , Ltd.

(MW1: toNEs Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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AN 3.3 Soil boring log 1A359n15 Mercator Medical Thailand Co. , Ltd.

(N1: 1ONaNs Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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AN 3.4 913199871 MATA TN (Schedule) 1A73015 Mercator Medical Thailand Co. , Ltd.

(Nu1: tenes Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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16 16A +52.00 | 0.00 [ 000 [ 000 [ 0.00 [ 000 | 000 | 0.0

17 17A +52,00 [ 000 | 000 | 000 | 0.00 | 000 | 0.00 [ 0.00

18 16A +52,00 | 050 | 050 | 050 | 050 [ 050 | 0.50 [ 0.50

19 19A +52.00 | 000 | 000 | 000 | 000 [ 0.00 [ 0.00 [ 0.00

20 20A +52.00 | 000 | 000 | 000 [ 0.00 | 0.00 | 0.00 | 000

2 21A +5200 | 120 { 120 | 120 | 120 | 120 | 120 | 120

M15199 3.2 A5EAUFIUTINHAIAUTUNS Grouting Y8981A13 1 1AT3N13 Mercator Medical

Thailand Co. , Ltd
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(M1: 1ones Report about repairing and soil stabilization building No.1 of Mercator Medical

Thailand Co. , Ltd Project )
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JWS

PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION }

Data of settlement of footing Axls A 1-Aug-17
Rev, June July seltiament

No, Axis
Level 17 20 | B 26 | 29 2 5 8 1 14 17 (en)
1 1A +52.00 | 000 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
2 2A +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 0.00 0.00
3 3A #5200 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 000 | 000 0.00
4 4A 45200 | 000 | 000 | 000 | 000 | 0.00 [ 000 [ 000 | 000 | 000 | 000 | 0.00 0.00
5 S5A 45200 | 0.00 | 000 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 0.00 0.00
6 6A +5200 | 000 | 000 | 000 | 000 { 000 | 000 | 0.00 | 000 | 000 | 000 | 000 0.00
% 7A +52,00 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 000 | 0.00 | 000 | 000 0.00
8 3A +52.00 | 000 | 000 | 0.00 | 000 { 000 | 0.00 | 000 [ 000 | 0.00 | 000 | 0.00 0.00
9 9A +5200 | 100 | 100 | 1.00 | 100 | 100 | 100 | 100 | 160 | 100 | 1.00 | 10O 1.00
10 10A #5200 | 240 { 250 | 250 | 250 | 250 | 250 | 250 | 2.50 | 250 | 250 | 250 2.50
1 1A +5200 | 200 [ 200 | 210 | 200 | 200 [ 210 | 210 | 210 | 210 | 210 | 210 2,10
12 124 45200 | 350 | 350 | 350 | 350 | 3.50 | 350 | 350 | 350 | 3.50 | 350 | 350 3.50
i3 13A +5200 | 1,000 | 1,000 1.000| LOOO| 1000 1000 1.000| 1.000{ 1.000| 1000 100 1.00
14 14A 452,00 | 000 | 000 | 000 { 000 | 0.00 | 000 | 0.00 | 000 { 0.00 | 000 | 0.00 0.00
15 15A +52,00 | 080 | 080 | 080 | 080 | 0.80 | 080 | 0.80 [ 080 | 080 | 080 | 0.80 0.80
16 16A 45200 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 [ 000 | 000 | 0.00 0.00
17 17A 45200 | 070 | 070 | 070 | 070 | 0.70 | 030 | 070 | 070 | 0.70 | 0.00 | 000 0.00
18 18A +5200 | 000 | 030 | 050 | 050 | 050 | 050 [ 050 | 0.50 | 0.50 | 050 | 050 0.50
19 194 45200 | 730 | 7.50 | 7.60 | 7.60 | 7.60 | 7.60 | 7.60 | 7.60 | 7.60 [ 7.60 | 7.60 0.00
20 20A 45200 | 840 | 850 | 260 | 860 | 860 | £.60 | 860 | 8.60 | 860 | 860 | 8.60 0.00
21 21A +5200 | 120 | r20 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 20 1.20
n A +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 | 000 | 000 0.60
23 234 #5200 | 150 | 150 | 150 | 150 | 150 | 1.50 | 150 | 1.50 | 150 | LSO | LS50 1.50
24 24A +5200 | 100 | 300 | Loo | 100 [ 100 | 100 | LOO | 100 | KOO | 100 | 100 1,00
25 25A +5200 | 0.00 | 000 | 0.00 | 0.00 | 0.00 [ 000 [ 000 | 000 | 000 | 000 | 000 0.00
26 26A +52,00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 [ 000 | 0.00 0.00
27 27A +52.00 | 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 [ 0.00 | 000 { 0.00 0.00
28 28A +5200 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 ] 120 | 120 1.20
2 294 +52,00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 0.00
30 30A +5200 | 100 [ 100 | 100 | LOO | 10O | 100 | 400 | 100 | 10O | 100 | L0O 1.00
31 31A 45200 | 000 | 000 | 000 | 000 | 0.00 [ 000 | 000 | 000 | 000 | 0.00 | 0.00 0.00
32 24 +52.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
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PROJECT: MERCATOR MEDICAL (FHAILAND) NEW PLANT EXPANSION

JWS

g

Data of settlement of footing Axis B 1-Aug-17
Rev, June Juty seltfement
No, Axis

Lovel g | o0 ] st 9k |ows | 2 5 8 | ou |7 (ctm.)
I 1B +52.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 2B +5200 | 000 | 000 | ooe | 000 | 000 | 000 | 0.00 | 000 | 0.00 | 000 | 0.00 0.00
3 3B 45200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 | 0.00 0.00
4 4B #5200 | 000 | 000 | 050 | 050 | 050 | 050 | 050 | 050 | 050 | 050 | 050 0.50
5 B +52.00 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 0.00
6 6B +52.00 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00 0.00
7 8 +5200 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 000 | 0.00 | 000 ] 0.00 0.00
8 4B +52,00 000 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000 0,00
9 9B 45200 | 050 | 050 | 050 | 0s0 | 050 | 050 | 0s0 [ 050 | 050 | 0.50 | 0.50 0.50
10 108 45200 | n1o | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 1.20
I 1B w5200 | 200 | 230 | 230 | 230 | 230 | 230 | 230 | 230 | 230 | 230 | 230 230
12| 3B 45200 | 000 | 000 | 000 | 000 | 050 | 050 | 050 | 050 | 0.50 | 050 | 050 0.50
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PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION

JWS §

Data of settlement of footing Axis C 1-Aug-17
Rev, June July settlement
No, Axis

Level 17 20 23 26 29 2 5 8 1 14 17 (cin.)
| 1C +52.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 2 +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 0.00
3 i 45200 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 0.00 | 000 | 000 | 0.00 0.00
4 4C +52,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5C +52.00 000 | 000 | 000 | ooo | 0o | 000 | 0.00 | 0.00 | 0.00 0.00
6 6C +52,00 o000 | ooo | 000 | ooo | 000 | 000 | 0.00 | 0.00 | 0.00 0.00
7 ic +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 0.00
8 8C +52.00 000 | 000 | 000 | oo0 | 000 | 000 | 000 | 0.00 | 0.00 0.00
9 9C w5200 | 030 | 0s0 | 050 | 030 | 050 | 050 | 050 | 050 | 050 | 050 | 030 0.50
10 joc w5200 | 100 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 1.30
1 e 45200 | 250 | 300 | 300 | 300 | 300 | 300 | 300 | 250 | 250 | 250 | 250 2.50
12 e +5200 | 200 | 200 | 200 | 200 [ 200 | 200 | 200 | 200 | 200 | 200 | 200 2,00
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PROJECT: MERCATOR MEDICAL (TIFAILAND) NEW PLANT EXPANSION

NS

g

Data of settlement of footing Axis D 1-Aug-17
Rev. June July settlement
No. Axis

gl b1z | 20 | B | % B 1 2 5 8 |l w |l (enr.)
1 D +5200 | 000 | 000 | oo | 000 [ 000 | 000 | 000 | 000 | 000 | 0.00 | 000 0.00
2 2D +52.00 0.00 | 000 | 000 | 000 | 0.00 0.00 0.00 | 000 0.00 0.00 0.00 0.00
3 ko) w5200 | 000 | 000 | oso | oso [ oso | os0 | 050 | 050 | 050 | 050 | 030 0.50
4 4D +s200 | ooo | 000 | 040 | 0s0 | 050 | 050 | 050 [ 050 § 050 [ 050 } 030 0.50
5 5D +52,00 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 0.00
6 6D +52.00 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00 0.00
7 D 45200 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 0.00 | 000 0.00
8 8D +52.00 0.00 | 050 | 050 | 030 | 050 | 050 | 050 | 050 | 050 0,50
9 9 +5200 | 050 | 050 | os0 | os0 | 050 | 050 | 050 [ 050 | 050 | 050 | 050 0.50
10| 10D w5200 | 250 | 290 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 230 2.50
11 1D +52.00 0.80 1,00 1,00 1.00 1.00 1.00 1.00 1,00 1,00 1.00 1.00 1.00
12| 3w w5200 1 10 | 100 | 110 | 110 | 130 | n10 | Lo | b0 | Lio | L0 | LIO .10
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PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION

JWS

Data of settlement of footing Axis E 1-Aug-17
Rev. June July sellfement

No. Axls
Level 17 0 | 23 | 26 | » 2 5 8 1 14 17 (e}
i IE +5200 | oo | oo | o0 | 000 | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 0,00
2 2E 45200 | 000 | o000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0,00
3 3E #5200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
4 4E +5200 | 000 | 000 | 000 | ooc | 000 | 000 | 000 | 000 | 0.00 | 000 | 0.00 0.00
5 SE +5200 | 000 | ooo | oo | 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 000 0.00
6 6E 45200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
7 il +s200 | oo | o000 | 000 | 000 | 000 | coo | 000 | 000 | 000 [ 000 | 000 0.00
3 8E 45200 | 100 | 1oo | 100 | 100 | oo | 100 | LOO | 100 | 100 | LOO | LOO 1,00
9 9E 45200 | 150 | 150 | 150 | 150 | 50 | 150 | LSO | 150 | Ls0 | LSO | LSO 1.50
10 10E 45200 | 270 | 300 | 300 | 300 | 300 | 300 | 3.00 | 300 [ 300 | 300 | 300 3.00
11 LE 45200 | 220 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 2.50
12 12E +5200 | 300 | 300 | 300 | 300 | 300 | 3.00 [ 300 | 300 | 300 [ 300 | 300 3.00
13 138 +5200 | 2400 2400 | 2400 | 2400 2400 | 2400 | 24400 | 20400 | 2400 | 2.400 f 240 2.40
14 14E #5200 | 150 | wso | 130 | 150 | uso | 150 | 150 | Lso | 150 | 150 | 150 1.50
15 15E +52.00 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 § 2.00 2,00
16 168 45200 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 1.00
17 17E 45200 | 200 | 200 | 200 | 200 | 200 { 200 | 200 [ 200 | 200 | 200 | 200 2,00
18 18E 45200 | 300 | 300 | 300 | 200 | 300 | 300 | 300 [ 300 | 300 | 300 | 300 3.00
19 19E +5200 | 050 | 050 | 0.50 | 050 | 050 | 050 | 050 | 050 0.50 | 050 | 050 0.50
20 20E 45200 | 360 | 360 | 360 | 3.60 | 360 | 360 | 3.60 | 3.60 | 3.60 | 360 | 360 3.60
21 21E 45200 | 120} 170 | 120 | 170 | 70 | w30 | 170 | L0 f 120 | L0 | 17O 1.70
2 28 25200 | tg0 | 180 | 180 | 180 | L8 | L8O | 180 | LBO | 180 | L8O | 1.80 1.80
23 23E #5200 | 200 | 210 | 200 | 230 | 200 | 230 | 200 | 210 | 210 | 240 | 210 210
24 2ME #5200 | tg0 | 150 | n8o | 180 | 1o | 180 | 180 | 180 | 180 | L8O | 180 1.80
25 25E 45200 | 290 | 290 | 200 | 290 | 290 | 290 | 290 | 290 | 290 | 290 | 290 2.90
26 26E #5200 | w10 | wio ] n1o | tio | nio § 1i0 | 1a0 f Lo | L10 | LIO | LIO 1.10
27 27E +52.00 | 300 | 300 | 300 | 300 | 330 | 330 [ 330 | 330 | 330 | 330 | 330 3.30
28 288 +5200 | 040 | 040 | 040 | 040 | 060 | 060 | 060 | 0.80 | 080 | 080 | 0.80 0.80
29 298 +5200 | 050 | o050 | 050 | 050 | 090 | 090 | 090 | 100 | 100 | LOO | 100 1,00
0 30E #5200 | 120 | 120 | 520 | 120 | Lso | 150 Ls0 | 170 | 470 | LF0 | 170 1.70
3l 3IE +5200 | 100 | oo | 1oo | noo | oo | 100 | 100 | 100 | 100 | 100 | 100 1.00
32 32E #5200 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 | 030 0.30
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- JWS Construction Co., Ltd.
/A 20 Pattanakarn Rd. Soi 57 Kwaeng / Khet Pravej District Bangkok 10250

Caemimisly Tel 1027371011 -5 ; Fax 027371011 Ext 2222 .
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PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION

S

Data of settlement of footing Axis A 1-Aug-17
Rev. July August settlement
No. Axis
Level 28 29 30 31 1 2 3 fcm.)
| 1A +52.00 0.00
2 2A +52.00 0.00
3 3A +52.00 0.00
4 4A +52.00 0.00
5 5A +52.00 0.00
6 6A +52.00 0.00
q 7A +52.00 0.00
8 8A +52,00 0.00
9 9A +52,00 1.00
10 10A +52.00 | 2.500 | 2.500 | 2.500 | 2.500 | 2.500 | 2.500 | 2.500 2.50
1 11A +5200 | 200 | 210 | 210 | 210 | 200 | 220 | 210 2.10
12 12A +5200 | 350 | 350 | 350 | 3.50 | 350 | 350 | 3.50 3.50
13 13A +5200 | 1.00 | 100 | 100 | 1.00 | 100 | 100 | 100 1.00
14 14A +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
15 15A +52.00 | 080 | 080 | 080 | 080 | 080 | 080 | 080 0.80
16 16A +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 0.00
17 174 +52.00 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 0.00
18 184 +5200 | 050 | 050 | 050 | 050 | 050 | 050 | 0.50 0.50
19 194 45200 | 000 | 000 | 000 | 000 | 000 | 000 | 000 0.00
20 20A +5200 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 0.00
21 21A +5200 | 120 | 120 | 120 | 120 | 120 | 120 | L20 1.20
2 224 +52.00 0.00
73 2A +52,00 1,50
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PROJECT: MERCATOR MEDICAE (THAILAND) NEW PLANT EXPANSION JWS i,

Data of settement of footing Axis A 1-Aug-17
Rev. July August seltlement
No. Axis
o I T B 2 (cm.)
24 24A +52.00 1.00
3l A 52,00 0.00
26 | 26A +52.00 0.00
2l A +52.00 0,00
8| 28 +52,00 1.20
29 29A +52.00 0.00
30 30A +52.00 1.00
31| 31A +52.00 0.00
2| wa | 5200 0.00

72




PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION

S

Data of settlement of footing Axis E 1-Aug-17
Rev. July August seltiement
No. Axls
Level 28 29 30 3l 1 2 3 (em.)
1 1E +52.00 0.00
2 2B +52,00 0.00
3 3E +52.00 0.00
4 48 +52.00 0.00
5 SE +52,00 0.00
6 GE +52.00 0.00
7/ 7E +52.00 0.00
8 SE +52.00 1.00
9 9E +52.00 1,50
10 10E +52.00 3.00
11 1E #5200 | 2.50 | 250 | 250 | 250 | 250 | 250 | 250 2.50
12 12E +52.00 | 3.00 | 3.00 | 300 | 300 | 3.00 | 3.00 | 3.0 3.00
13 13E #5200 | 240 | 240 | 240 | 240 | 240 | 240 | 240 2,40
14 14E +5200 | 150 | 150 | 150 | 150 | L350 | 150 [ 1.50 1.50
15 158 +52,00 | 2.00 | 200 | 200 | 200 | 200 | 200 | 2.00 2,00
16 16E +5200 | 100 | 100 | 100 | LOO | 100 | LOO | 100 1.00
17 17E +52.00 | 200 | 200 | 200 | 200 | 200 | 200 | 200 2.00
18 18E +52.00 | 3.000 | 3.000 | 3.000 | 3.000 | 3.000 | 3.000 | 3.000 3.00
19 19E +52,00 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 [ 0.500 | 0.500 0.50
20 208 +52.00 | 3.600 | 3.600 | 3.600 | 3.600 | 3.600 | 3.600 | 3.600 3.60
21 21E +5200 | 170 | 170 | w70 | 170 | L0 | LG | L70 1.70
22 2E +52.00 1.80
23 23E +52.00 2.10
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PROJECT: MERCATOR MEDICAL (THAILAND) NEW PLANT EXPANSION ,JWS (i

Data of settlement of footing Axis E 1-Aug-17
Rev. July August seltlement
No. Axis
Level 28 29 30 31 2 (cim)
24 24E +52.00 1.80
25 25E +52.00 2,90
26 26E +52.00 1,10
27 278 +52,00 3.30
28 28E +52.00 0.80
29 29E +52.00 1.00
30 : 30E +52.00 1.70
31 31E +52.00 1.00
32 32E +52.00 0,30
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. - JWS Construction Co,, Ltd .
“ é 20 Pattanakarn Rd. Soi57 Kwaeng / Khet Pravej District Bangkok 10250
GogielGale Tel : 027371011~ 5 ; Fax 027371011 Ext 2222 .

LAYOUT OF BORING TEST ASH ANALYSIS TO LABORATORY
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GEOTECHNICAL INVESTIGATION REPORT

lFor
Mercator Madical Now [Fxpansion
Pambon Kamphaengphet, Amphoe Ratlaph,

Songkhla Province, Thailand
To

JWS Construction Co., Lid.

Prawet, Bangkok

By
Department of Civil Engingering
Facully of Engineering

Rejamangaia University of Technology Stivijaya, Songkhla

July, 2017
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Department of Civil Engineering
Faculty of Engineering

Rajamangala University of Technology

Syivijaya, Songkhla

July 2017

Subject:  Sendling the report of geotechnical investigation

Dear: The manager of JWS Construction Co,, Lid,

Attached: The report of geotechnical investigation 1 set

According to the Department of Civil Engineering, Faculty of Engineering
was contacted by JWS Construction Co., Lid. for geotechnical investigation. Now,

the geotechnical investigation report was already completed.

S0, the department will be send the report to you.

Ol P :))\/). "ﬂv
(Assist.Prof Pornarai BOONRASRI)

Head of Department

Tel, 074-317100 ext, 3010
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Geolechnkcal Ivestigation Reprat 1

Geolachnical lnvestigation Repert for Foundation Design

1. Infroduction
1.1 This reporl presents the results of geolechnical investigation for the proposed building

construction al Mercator Madical New Expansion, which localed in Tambon Icamphaeng

phat, Amphoe Rattaphum, Songlkhla Province, Thailand. This peolechnical report

summarized the resulls of the soil investigalions and soil lesting Lo provide guidelines for
foundation design.

1.2 The purposes of the investigation were to:-

- Idenlify sub-soil types
- Eslablish soil paramelers and soll characlerislics
- Calculates the bearing capacily of foundation seils, which wil perform adequately

under these soil conditions.

2. Standard for Soil Boring, Sampling and Tesfing
Standards of soll boring, soil sampling and soil lesting have been tested in accordance with

the American Standard of Testing Materials (ASTM) as follows in the Table 1.

Table 1 Standard for Testing Soil Samples

ASTM Standard
- D-420, D-1452, D-
1586, D-1587, D-3441,
D-4220, D-4719, D-4750

F Testing

- Soll Bering, Scil Sampling and Fiefd Test

- Soil Classification - D-2487, D-2488, D-

3282
- Water Content, Liquid Limit and Plastic Limit - D-427, D-4318
- Spegific Gravity of Soil Solid - D-854
- Sieve Analysis - D-421

- D-2166

- Unconfined Compression Test
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Geolachnical Invastigntion Reper 2
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Govientnical Invesiigation Repei
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Geclechnical investivation Report G

3. Soll lnvestigation Result

Rased on soll boring data, soil characleristics can be summarized as follows.

Table 2 Summarized of Soil Characteristics from Laboratory and Field Test of

g Depih () Allerberg Limils E € é . Sieve Analysls (%) S "
@ Nalural Waler Content (%) | = | 5 | § |Gravel Sand I g
@ 51 ¢ | &
g‘ i.' 8 @ it Granci| Sonvss Sarsf 12om o Fiog Sand E 2 "
@ [Fom|{ To | LL | PL | Pl | W, z @ | w (Um) {(Blowsit)
o . S 1 & | O |-SMelaiofnost] ) <4200
i 13 | .04 6.5 {4, B410.38 | s€ £ G
$6.2 | 1.50] 1.05(3 haf Wi 156 QU1 8C1 3 i ¢ 2 i - 13
$6:8 [ 3.00] 348 3728 1,24 113401 108 036 €| 1 20 3t i3 28, {
88 4.60) 4.95 Lt AT WL 200 035 SC) 16 20
56 |6 (Al A Q30112281 201 L 036 BC | 15 it

-3/4"+#4 = Passed Sleve Size 3/4" (3/4") Retained Sieve No. 4 (f14)
-Hi4+#10 = Passed Sieve No. 4 (id) Retained Sieve No.10 (if10)
-#200 = Passed Sieve No. 200 (#1200)

Classificalion : Unified Soil Classification
8, = % Unconfined Compressive Slrength
NP = Nen Plaslic

Page 1/1
Table 3 Summarized of Soil Characterislics from Laboratory and Fleld Testof &0 L |
; Atleroerg Limils el w8 Sieve Analysis (%)
S | pepth (m) 4 EIE |8 Ui wod B | W
® Nalurel Water Gontent (%) | £ 5 8 |Gravel Sand g
e £ 3 i:tfg iy Gl m..:;-.:’ym.\s.«; Fing Sand g 2
E lfom| To e | pefpfw | 21814& (U’ | (Blowsi)
@ S| o | © |-aMs|-n4+010| 010040 wi0k200) 200
54 Fo.06]0 iz 1 45 8C i & i i
S5 110 | 96 | 1486 1951 038 GC | 13 6 a7 i
8§53 | 2.00] 54523 4 2 |rass] 196 [ose ] s 12 4 19| 3 : <
§5-4 | 400 44 4 £1 | 1k T80 037 | SC 1% ig 20 2 {
30 00 114,054 2.00 1 035 L 4 (¥} i
Gas|z 2400 501 ] 0.5 ] 19 ‘
887 |6H0[ 605 &1 2 10 207 | B35 ] &L 1?7 F ! i

-3/4"+il4 = Passed Sieve Size 3/4" (3/47) Relained Sieve No. 4 (14)

Classification : Unified Soil Classification
-#4+#10 = Passed Sieve No. 4 (i#4) Relained Sieve No.10 (#10)

8, = % Unconfined Comprassive Strenglh
NP = Non Plaslic -#200 = Passed Sieve No. 200 {#200}
Page 1/1
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Grolechalcol lnvestigation Reporl 1

Table 4 Summarized of Soil Characterislics from Laboratory and Field Test of

- Allerberg Limils ol I - Sieva Analysis (% T
S | Deplh (m) g £ E |8 e WskiN) - 8 N
2 Natural Waler Content (%) £] & & |Gravel Sand i
E : . %’ 8 "fl—; Fine Gravct] Crise $10d | 1 3un sam3f Fling Sang| :' 2
G (Froml To | LL { PL | PI | W 24 8 R S (i) |{Blovesit)

n il
4] £ 4 O |3 i f-ud w10} 100840 HOVRD) #1200
car| pas | anre] 1w ; ol
] il : {H.40 tiR it B
H i
4 8] £:54 4.7251 1 {3 H 4 i
2001 ] 10.33] 1568 168 | 6.35 a 3
.45 gyl a ] {125 i
-3/4"+{!4 = Passed Sieve Size 3/4" (3/4") Relained Sieve No. 4 (#14)

Classificalion : Unified Soll Classificalion

8, = ¥ Unconfined Compressive Strength -fi44410 = Passed Siave No. 4 (i14) Relained Sleve No.10 (#10)

NP = Non Plaslic -#200 = Passed Sieve No. 200 (i#200)

Page 1/1
Table 5 Summarized of Soil Characteristics from Laboratory and Field Test of £ Line 11
: Allerberg Limils el B Sieve Analysis (%
2 | pepth (m) 3 £ E |2 il L4 8, N
o | Natural Water Content (%)} | 2 | 5 | § |Gravel Sand g
g’ g 3 g Fins Gravel m«sml 134 S| Fine Sand % 2
G |from{ To | LLIPL] P IW]| 2|88 {Um") |(Blows/t)
w 5 & 6 3T |14 +150] -# 104D | 2dak200] -H200
og.z| 198z | B2o [vhev| 195 [ 042 | sC| 11 | 2 6
24.66] 1705 754 11562] 195 [ DAz | B
8 6] 946 | 15.05] 1.96 | 0.40 | S o
4 PGB 1450014 86 1.9C ] 0.9 ] SC e 15 13 i
£66 [ Bon ] 10] 11.28] 44,000 200 | 086 | 8¢ O 4
-8/4"+14 = Passed Sieve Size 3/4" (3/4") Retained Sieve No. 4 (f14)

Classification : Unified Soil Classification

S, = ¥ Unconfined Compressive Strenglh -#4+#10 = Passed Sieve No. 4 (4} Relained Sieve No.10 {(#10)

-#200 = Passed Sieve No. 200 {#200)

NP = Non Plastic
Page 1/1
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Geolechnizal Invashigalion Repu: g b

Table 6 Summarized of Seil Characlerislics from Laboratory and Field Tesl of

; Alterberg Limils T3 Sieve Analysls (%)
S | Dopily i} ottt & | £ | 2 ikl vl & N
i Nalural Waler Contenl (%) | = | & | § |Gravel Sand g
g K] 3|5 e Grvotl| Eomasval maon b s Suid| B J
E lpom| Tol L [P p W] 2] 8|8~ S B gy |(Biowsi)
%) E | ol | & [asta]-udsni0f-510s0)2i0rez00f 200
{ A B i 5 i
i a3 (f 154 i O ] ih
G131.02] 19.00] 12431 2.0 3 27 (i 4
f a4 17 26] 32 i 2 i o it } ]
“3/4"+114 = Possed Sieve Size 3/4" (3/4%) Relained Sieve Mo, 4 (it4)

Classification : Unified Soll Classlficalion
§, = % Unconfined Compressive Slrenglh

NP = Non Plastic

4110 = Passed Sleve No. 4 (#4) Relained Slave No.10 (110}
-#200 = Passed Sisve No. 200 (#200)

Page 111
Table 7 Summarized of Soil Characleristics from Laboratory and Field Test of £ii-Line 164
: Alterberg Limils TI1E 18 Sieve Analysls (%,
S | eplh (m) g sl E|S Y ed &8 | n
P Nalural Water Content (%) | = | § | & |Gravel Sand i
2 g -1 PSR PR IR Fpae
E lFom| To| LL | L | P |W| 2 E g [Laseiperne AT B ) |(Blowsiy)
o 5 G |3 04]-naaH10] 00| wioez0a) -H200
§ . 48| atad ihealinsa ven ool so| 3 [ 16 ] 26 | 4
7 2o 16.76) 1148 was | o g | & | 18
) 0.86 | 15.4 } b ¢ 1 i 2 | @] a0
§-4 [4.50 H00]16.31] 860 | 1464 120 [ 056 I O
58 s107.74]2004) 750 |12.57) 200 J 034 SC] 16 | 2 | 8 | 14| &t i
oo
-3/4"+id = Passed Sieve Size 3/4” (3/4") Relained Sieve No. 4 (#4)

Classification : Unified Soll Classificalion
8, = ¥ Unconfined Comypressive Strenglh

NP = Non Plaslic

-#4+#10 = Passed Sieve No. 4 (#4) Relained Sieve No.10 (#10)

-#200 = Passed Sieve No, 200 (#200)
Page 111
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Geolechical lnvostigation fepwi 8

Tahle & Summarized of Sail Characleristics frorm Laboratory and Fleld Tes! of

; Alterberg Limils w7 |5 Sieve Analysls (%
S | pepth (m) kil ElE[8 ek . 8, N
e Naural Waler Content (%) | = 5 & [Gravel Sand 3
ot o g
% ¢ T LL oL - W é’ 8 % Titg Cravelf Coanis &371) 1 2o 3] Fing Sand % 2 (Blowsi)
‘rom| To £ = ows
& CLOEL & D || o] ool pioas| 1200 i
THED 1 A 1580 18 £t i
i ) 6,151 1 { b 9 y
o e - e
vand 4 an s a1z an] e dn el 200 | 044 { 7 L ea | w
suh fG0D | sdah2asn] i) izee paalsc) ™ - i
-3)4"+114 = Passed Sieve Size 3/4" (3/4") Relained Sieve No. 4 (#4)

Classification ; Unified Soil Classification

8, = % Unconfined Compressive Strength -4+1110 = Passed Slave No. 4 (i14) Retained Sieve No,10 (#110)

#1200 = Passed Sieve No, 200 (#200)

NP = Non Plastic
Page /1
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Geoleehnieal fnvesiigation Repor 10

SOIL BORING L.OG
Project:  Mercator Medical New Expansion Boring No.  BH-Line &/E
Location: Tambon Kamphaengphel, Amphoe Raltaphun, Songkhla Province, Thailand Date : 20 June 2017
Elevation of Ground : Existing Surface Waler Table Level 1 - Civil Eng. : bir.Sommiar SWASDI
o E Walar Content, Uncirained Shear Steenglh (S,
2 g | &|& i ?
El 35 Z Bl » I % tm o
=38 IR} i il & la 0 Jio_Jzo_fao fao fso fo Js  Jio lis Jeo o5
=] Soll Descripl 2 P -
8|5 e e e 33| UniWeight, SPT [N,
o g S Ble T Blows/l
& on _los Jo |is fzo l26 jo [0 J2o e lio |so
B ot 1 e o 3
Medlum Red mixed Gray §5-1 [ari O-—1 110
Clayey SAND (SC) + Ashes
SS-EL;m s RS & A i
™~
™
I gt \\
Very Dense Red 55-3}ifiim% e (2]
Clayey SAND (SC)
Vary Dense Red S84 b= LY 67
Clayey SAND with Gravel {SC)
6
46,50 855 D i mfe
7= Boring Terminatod at 6.50 m
ci=
= o
10—]
1] 2
13— [ ¢
_14_—-:- L350 "
15— ‘ .
16
Remark; WO = Wash Oul I PL=Plastic Limit 0O =8SPT,N © = Van Shear
§S = 8pilil Spoon o W, = Natural Water Conlent & = Pocket Panelromeler
ST = Shelby Tube = LL = Liquid Limit A = Unconfined Compression Test
NP = Non Plaslic H Pl = Plaslicity Index V= Total Unit Weight
Sheel 10f 1

Fig. 4 Soil Boring Log of 714+
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Geotechnical Investigation Reparl 11

SOIL BORING LOG
Project:  Mercalor Medical New Expansion Boring No.  BH-Line 11/E
Location : Tamhon Kamphaengphel, Amphoe Rallaphum, Songkhla Province, Thailand Dale : 21 June 2017
Elevation of Ground : Exisling Surface Waler Table Level: - Civil Eng. : Mr.Semmarl SWASD!
5 Waler Conlent, Undlralned Shoar Slrenglh (S,),
2 s [s|E [0 (4
0 Z | Bl 5 % m
£l o ook 0|6 o Jio o Js0 Juo Jso fo Js Jio | Jeo f2s
& Soll D { @ ) 1 _J20 125 )
al g R 21318 Unit Welght, SPT [N],
(8] v @ | a 3 3 s
0] o |E |l m lowsft
EOR Y 200 j05 f1.0 116 [20 25 10 |m 20130 140 )50
Medium Red mixed Black [ - eItk
Clayey SAND (SC)
1.50
Medium Red mixed Biack 8523 b=t a (10
Clayey SAND with Gravel (SC)
+ Ashes
-1 kv [11
—f| @
5.00 g ey
Very Dense Red e L]
8 Clayey SAND (SC) T
=15 [6.50 i I i i@
7 7.00 Very Dense Red = (B
] Clayey SAND wilh Gravel
v (sC)
o= Boring Terminaled at 7.00 m
Los
1] n
IZ: £ e s
13: ". “
= |
15— i
'—": it o
=
Remark: WO = Wash Qut - PL=Piaslic Limit 0 =8PT,N O = Van Shear
§S = Split Spoon O W, = Nalural Water Content A = Pocket Penetrometer
ST = Shelby Tube —~ LL = Liquid Limit A = Unconfined Compression Test
= Tolal Unit Weight

NP = Non Plastic

=PI = Plaslicity Index

Fig. 5 Soil Boring Log of
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Geotachnisal Investigation Repinl

SOIL BORING 1.OG
Preject:  Mercator Medical New Expansion Boring Ne.  BH-Line 12/
Location: Tambon Kamphaengphel, Amphoe Rallaphum, Songkhla Province, Thailand Dale: 21 June 2017
Elevalion of Ground : Existing Surface Waler Table Level: - Civit €0, ¢ trSommarl SWASD!
. E Waler Conlent, Undralned Shear Sirengih (S,),
g o |ElE P ¢
E i | Z E) a" | % Um
c | e i o |g|slo_Jo Jo 3o lwo fso fo |5 Jw |5 Jao Jes
3 Soll Desefiption £l LI O L0
B B f 2158 Unit Welght, SPT (],
Ol é & |E|2 U Blowsii
i o ‘3 00 [o6 1o fis 20 |26 Jo Jio |20 fw |0 |@
Medium Red and Black §5-1)5HE O-t— I'}(20)
Clayey SAND (SC) (
Medium Red and Black 552 A | v Il21
Clayey SAND (SC) + Ashes
Medlum Red and Black SS-34 s PJW
4 Clayey SAND wilh Gravel (SC) ++ Ashes
5 IR15,00 554 — L
o Very Dense Red 5§85 —1i "“I L]
6 = Clayey SAND (SC) b
= $5-6 o b ¥ (53] Ef
7 Boring Terminated at 6.50 m
8 y
2=
Ll
T
12—
13 ] IS 3
Pl b+ :f /
15—
16—
Remaric. WO = Wash Oul  PL= Plastic Limil 0O =S8PT,N O = Van Shear
§S = 8plit Spoon O W, = Natural Waler Content A = Packet Penetromeler
-4 LL = Liquid Limit A = Unconfined Compression Test
¥ = Total Unit Weight

ST = Shelby Tube
[ NP = Non Plastic

H Pl = Plaslicity Index

FFig. 6 Soil Boring Log of .
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Geoloshisal lnvestigstion Roporl 13

H Pl = Plasticily Index

SON. BORING 1L.OG
Project:  Mercator edical New Expansion Boring No.  BH-Line 13/E
Location : Tambon Kamphaengphet, Amphoe Reltaphum, Songkhla Province, Thalland Date : 21 June 2017
Elevation of Ground : Exisling Surface Waler Table Level : - Civil Eng. : Fr.Sommarl SWASDI
b % Waler (Soniw(;;'lf, ‘t_}l.l.tfwr;i’:;;dSheanirenglh(S,,).
g’ ¢ |£|E [) 4
E| o z g . % i)
il N . o o Jio_Jeo [0 feo Jso_Jo_ s 1o 15 Jeo o
= Soil Descriplion s e s el
&l 4 o 23 § Unit Weight, SPT N,
“ G & ; i fim’ Blows/lt
_eo los |so he f20 l2s o Mo |20 30 ja0_ {50
Medlum Red SS[IEE  [ol—| v 0t
Clayey SAND (SC) /
f(-—' v HH
3,00 -
Medium Red mixed Black ==t % (10]
Clayey SAND (SC)
+ Ashes
H—h [’qu
\\
6.00 s ]
L Very Dense Red — ¥ [p4 ’]
7= Clayey SAND (5C)
= 7.50
8— Boring Terminated at 7.50 m
=
ki
(o
120] il
Lo
14—
15—
16—
Rematk: WO = Wash Qut + PL= Piastic Limit 0 =5PT,N © =Van Shear
§S = Split Spoon O W, = Nalural Water Content A = Pocket Penetrometer
ST = Shelby Tube | LL = Liquid Limit A = Unconfined Compression Tes!
¥ = Total Unil Weight

NP = Non Plastic

Fig. 7 Soil Boring Log of 1 i1 1
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Geolechnical Invastigation Repar 1-'-?

SOIL, BORING LOG
Projecl:  iercalor Medical New Expansion Boring Mo, Bi-Line 14/E
Logalion : Tambon Kamphaengphetl, Amphoe Rattaphum, Songlhla Province, Thalland Dale : 21 June 2017
Elevation of Ground @ Exisling Surface Waler Table Level . - Givil Eng. 1 Mr.Sommart SWASDH
E Waler Conlent, Undrained Shear Slrangth (S,),
o 6 | E1E ¢
g5 z |52 % i) l
g1 8 i KO o o f20 Jso fao Jso fo |5 |10 fis Jeo f2s
= Soil Descriplion o b
ef & ol 232 Unil Welghl, SPT [N,
ald LR ' Blows/i
” e oo 7o e ﬁ 00 J0s J1o 115 J2o |26 o Jo je0 o |0 [so
0 Medium Yellowish Red 8817 — 1161
] — Clayey SAND (SC)
2] 852 i M (121
3 3.00
=i Medium to Dense Red mixed Black | SS-3[HEE] - 27)
fikaai i Clayey SAND (SC)
= + Ashes ST S
e —H v [32) ’f\
=i |ss0 J N
6= Very Dense Red ()
- [es0 Very Dense Red v 141
L
8] Boring Terminated at 6.50 m ]
o=
10|
1= il i
12 jutkesy 1N
o S
o i o\
13— .5_, g R
= ' )
14 —] i b
= e P
18—
Remark: WO =Wash Out + PL = Plaslic Limil 0O =SPT,N ©® = Van Shear
SS = Split Spoon o W, = Nalural Water Conlenl A =Pocket Penetrometer
ST = Sheiby Tube ~ LL = Liquid Limit A = Unconfined Compressfon Tesl

H_Pi = Plaslicily Inclex

¥ = Tolal Unil Weight

NP = Non Plaslic

Fig. 8 Soil Boring Log of "
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Geolechnlcal Investigation Repnt

b

SOl BORING LOG

Project:  Mercalor Medical New Expansion Boring No.  BH-Line 15/E
Location : Tambon Kamphaengphet, Amphoe Rallaphum, Songkhla Provincs, Thailand Date : 22 June 2017
Elevation of Ground : Existing Surface Water Table Level: - Civil Eng. : Mr.Sommart SWASDI
S i Ak S Yoo Water Content, Undirained) Shear Strenglh (S,),
& s |E|E o Z
El S z |5 % tm 5 4
gy i e |a|@fo lio [0 [0 fo jo jo Js Dol fo 2.
= Soil Deseription o e e iy
8|5 sk e l3(8 Unil Weight, SPT [N,
H (‘j-) (ﬁ g Q}_’ UmJ Blows/it
A1 _loo Jos 1o ‘~5€l?-“ 2510 [0 12 130 10 150,
Mediium Red SS-1 | R - e
Clayey SAND (SC)
Medium Red mixed Biack G Cifn
Clayey SAND (SC) /
+ Ashes : y
e B Y S
\
Very Dense Red £ fz
Clayay SAND wilh Gravel (SC)
. [87)
7= Boring Terminaled at 6,50 m
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ARMY EM U.S. Army Corps of Engineer Washington, DC 20314-1000

The Use of Compaction Grouting for Ground Improvement; Karst and Beyond by Tom
Szynakiewicz, PE, D.GE. From WWW.GEOSTABILIZATION.COM

1@N@13 Grouting by Sachin Pandey. From www .slideshare.net

19N@15 Grouting in Soils by Shoaib Wani. From www.slideshare.net

1ONT19 Grouting by astracacos. From www.slideshare.net
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1 NWeNA@15NTAOUUDY Prof. G L Sivakumar Babu Department of Civil Engineering Indian
Institute of Science Bangalore 560012

N Grouting by Sachin Pandey. From www.slideshare.net
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W: http://eivil.emu.edu.tr/old website/data/civl454/CH7-%20Lec12%20Grouting. pdf

2

4 MU: Grouting in Soils by Shoaib Wani. From www.slideshare.net
5 AW NAITNATEY Plate bearing test 194 1A79N15 Mercator Medical Thailand Co. , Ltd.

L 1ONEI YA E1399AUUDE 1ATINTT Mercator Medical Thailand Co. , Ltd.
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: 1819 Grouting by Sachin Pandey. From www slideshare.net
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: https://www.indiamart.com/ugc-engineering/grouting-services.html
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: 18N@17 Grouting by Sachin Pandey. From www slideshare.net
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