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Executive Summary

Naovarat Surveying Co., Ltd. has carried out geotechnical investigation for PTT gas pipeline for
gateway city industrial estate project in order to grasp the characteristics of soils along the site
and to utilize the results as basic information for foundation design. The survey was conducted
at Plaeng Yao District, Chachoengsao Province. The soil investigation commenced on the 4™ of
May 2021 and was completed on the following days.

Boring survey was conducted to inspect the ground characteristics for the utilization of
excavated soil properties for foundations design. In order to survey the soil profiles, borehole
investigation along with screw driving sounding test was performed up to a depth of 7.95 to
24.00m below ground surface. Basic physical tests were conducted at every 1.50 m intervals of
the boring survey.

This geotechnical investigation report contains the presentation of the location of boring,
sampling, soil stratification, detailed explanation of geology and soil characteristics, laboratory
test results, and report of boring soil.

1. Introduction

PTT Thailand assigned Naovarat Surveying Co., Ltd. to carry out a geotechnical investigation
program for the PTT gas pipeline for gateway city industrial estate project. The geotechnical
investigation commenced on the 4" of May 2020 and was completed on the following days. The
details of the investigation are as follows.

Soil boring and the soil investigation drilling was carried out for ten boreholes by wash boring
process using drilling machine. The drilling process is then set to commence immediately upon
arriving, including checking the water depth. The ten continuous standard penetration test (SPT)
borehole was drilled continuously up to rock layers.

The details of the boring process and field tests illustrated on the Appendix A. The procedure
of soil classification according to the Unified Soil Classification System (USCS) are given in
Appendix B. The laboratory tests were performed in accordance to ASTM standards. Details
on tests procedure for each test are provided in Appendix C.

May 05, 2021 Naovarat Surveying Co., Ltd.
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Figure 1-1 Location of the investigated area
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2. Purpose and Scope of Work

This survey is conducted to grasp the characteristics of soil along the planned “PTT gas pipeline
for gateway city industrial estate project’ and to utilize the results as basic information for
foundations design. The following part of the report elaborates on the boring survey.

2.1 Part 1 (Boring Survey)
Boring Survey

Borings were conducted at Chachoengsao Province to survey the soil profiles. The depth of
boring ranged from 7.95 to 24.00m. The standard penetration tests (SPT) was conducted for
this boring. Basic physical tests include water content, unit weight, sieve analysis, and
Atterberg’s limits were conducted for the soil from selected samples along the depth of boring.
The quantity of borings and the tests are summarized in the Table 2-1.

The details of boring process are illustrated on the Appendix A. The method of soil
classification is given in Appendix B. Details on laboratory tests procedure for each test are
provided in Appendix C. The tests were performed in accordance to ASTM standards.

Table 2-1 Quantity of borings and the tests

No. '-at*;‘;{i‘;‘gry Method | BH-1 | BH-2 | BH-3 | BH-4 | BH-5 | BH-6 | BH-7 | BH-8 | BH-9 | BH-10
ASTM D420,
. . ASTM D1452,
1 | Soil Boring ASTM D1586. 1 1 1 1 1 1 1 1 1 1
ASTM D1587
Standard
2 | Penetration Tests | ASTM D1586 16 7 10 5 7 7 7 16 7 12
(SPT)
Grain Size
3 | Distribution by ASTM D422 10 7 4 3 3 5 6 9 7 4
Sieve Analysis
4 | Atterberg's Limits | ASTM D4318 8 7 4 3 3 5 6 3 4 4
5 | Water Content ASTM D2216 16 7 7 4 3 5 7 11 7 10

3. Part 1 (Boring Survey)

3.1 Boring Survey

Soil borings were conducted at Chachoengsao Province for ten boreholes namely BH-1 to BH-
10. They were carried out to take the undisturbed core samples for the laboratory tests. The
borehole details are summarized in Table 3-1. Actual co-ordinates at each borehole location are
summarized and tabulated in Table 3-2. A more detailed positioning summary presenting the
geodetic parameters used in the system for the each borehole location are presented in
Appendix E of this report.

May 05, 2021 Naovarat Surveying Co., Ltd.
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Table 3-1 Borehole Detail

No. Borehole Borehole Detail Final Penetration (m)
1 BH-1 Continuous SPT and Sampling 2415
2 BH-2 Continuous SPT and Sampling 10.65
3 BH-3 Continuous SPT and Sampling 15.45
4 BH-4 Continuous SPT and Sampling 7.95
5 BH-5 Continuous SPT and Sampling 10.50
6 BH-6 Continuous SPT and Sampling 10.50
7 BH-7 Continuous SPT and Sampling 10.65
8 BH-8 Continuous SPT and Sampling 24.00
9 BH-9 Continuous SPT and Sampling 10.65

10 BH-10 Continuous SPT and Sampling 18.45

Table 3-2 Borehole Co-ordinate (UTM/ WGS84 /Zone 47N)

. UTM Co-ordinates
No. | Borehole Location Easting (m) Northing (m)
1 BH-1 S.A. Road 750,896.288 1,508,015.120
2 BH-2 S.A. Road 752,193.121 1,507,165.701
3 BH-3 Gate Station 753,225.757 1,506,121.383
4 BH-4 Gate Station 753,265.598 1,506,071.618
5 BH-5 Telephone Exchange Gateway 752,851.656 1,505,489.967
6 BH-6 Gateway City Primary Road 753,357.284 1,505,081.799
7 BH-7 Gateway City Road Soi 7 753,740.757 1,505,354.272
8 BH-8 Gateway City Road Soi 9 754,000.404 1,505,006.507
9 BH-9 Gateway City Road Soi 9 753,799.765 1,504,713.971
10 BH-10 Gateway City Road Soi 10 753,269.569 1,504,079.049

Note: The geodetic parameters used were in reference to:
Datum: WGS 84 datum / Zone 47N
Projection: Universal Transverse Mercator (UTM)

May 05, 2021
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3.1.1 Soil Stratigraphy of BH-1

Generally, the soil profile for BH-1 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 1.50 m from ground surface. Table 3-3 summarizes the descriptions of soil
stratigraphy from BH-1 and the soil profile of BH-1 is shown in Figure 3-1.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 6.35% to 32.30%.

Table 3-3 Soil Stratigraphy of BH-1

Depth (m)
Stratum Soil Description
From To

- CLAYEY SAND (SC), dense to very dense.

1 1.50 6.00 |- Nspt 31 to 50/6” blows/inch, Wn 6.35 to 13.08%, LL 51.25 to

: ’ 56.29 %, PL. 25.60 to 26.59 %, and Pl 25.65 to 29.70 %, yt 2.16

t/m3
- CLAY (CL), very stiff to hard, low plasticity

2 6.00 9.00 | - Nspr 29 to 50/6” blows/inch, Wn 18.93 to 32.30 %, LL 48.36%,

PL. 26.13%, and PI 22.23%.

- CLAYEY SAND (SC), very dense
3 9.00 16.50 | - Nspr 50 to 50/6” blows/inch, Wn 12.15 to 18.35%, LL 39.85 to
48.75%, PL 17.44 to 22.09%, and Pl 22.41 to 26.98%.

- CLAY (CL), hard, low plasticity.
4 .16.50 19.50 | - Nspr 50/6” blows/inch, Wn 16.95 to 17.22%, LL 42.89%,
PL.17.24 %, and Pl 25.65%.

- CLAYEY SAND (SC), very dense

5 19.50 24.00 | - Nspt 50/6” to 50/4” blows/inch, Wn 14.03 to 15.47%, LL
39.85%, PL.20.49 %, and Pl 19.36%.
6 24.00 24.15 | -ROCK.
5
May 05, 2021 Naovarat Surveying Co., Ltd.
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Figure 3-1 Soil Stratigraphy of BH-1
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3.1.2 Soil Stratigraphy of BH-2

Generally, the soil profile for BH-2 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 1.20 m from ground surface. Table 3-4 summarizes the descriptions of soil
stratigraphy from BH-2 and the soil profile of BH-2 is shown in Figure 3-2.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 4.44% to 11.37%.

Table 3-4 Soil Stratigraphy of BH-2

Stratum Depth (m) Soil Description
From To
1 1,50 300 |~ CLAY (CL), very stiff, low plasticity.
' ’ - Nspr 26 blows/inch, Wn 4.44%, LL 37.42%, PL. 17.57%, and Pl 19.85%

2 3.00 450 |° GRAVEL WITH CLAY (GC), very dense
- Nser 85 blows/inch, Wn 11.37%, LL 31.49%, PL. 16.69%, and Pl 14.80%

3 450 600 |- CLAY (CL), hard, low plasticity.
- Nspr 82 blows/inch, Wn 10.63%, LL 40.25%, PL. 21.84%, and Pl 18.41%
- CLAYEY SAND (SC), very dense

4 6.00 10.65 | - Nspt 50/6” blows/inch, W 6.74 to 8.93%, LL 37.41 to 47.37%, PL. 20.32
t0 21.89%, and Pl 15.53 to 20.34%.

BH-2
MSL 28.692
M T R R R R R XX RRRRRRIII XIS X% %L R REELLKKKEKL
C :0:0:(‘):0:0:0:0:0:0:0:O:Q:Q:O:O:O:O:O:QWO:O:O:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0

’E\ L D000 0000000 00°0:.9.9.9 000000000 0.0°0.0.0.9.0.0.9,

20m|
B’ C CLAY (CL) VERY STIFF
© B T HEHHE
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[ L
_8 C CLAY (CL) HARD
Mt B P e e e e e o
(o] -
_.-C_, C T LT 2 TS Rl =
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Figure 3-2 Soil Stratigraphy of BH-2
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3.1.3 Soil Stratigraphy of BH-3

Generally, the soil profile for BH-3 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 0.30 m from ground surface. Table 3-5 summarizes the descriptions of soil
stratigraphy from BH-3 and the soil profile of BH-3 is shown in Figure 3-3.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 9.81% to 22.20%.

Table 3-5 Soil Stratigraphy of BH-3

Soil Survey Report PTT Gas Pipeline for Gateway City, Plangyao, Chachoengsao, THAILAND.

Depth
Stratum epth (m) Soil Description
From To

- CLAYEY SAND (SC), very dense
1 1.50 4.50 | - Nspr 47 to 50/4” blows/inch, Wa 9.81 to 12.04%, LL 25.15%, PL. 18.36%,
and Pl 6.79%.

- CLAY (CL), hard, low plasticity.
2 4.50 10.50 | - Nser 75 to 50/1” blows/inch, Wn 3.38 to 22.29%, LL 33.71 to 40.02%, PL.
23.45 t0 28.74%, and PI1 10.26 to 11.28%

- GRAVEL WITH CLAY (GC), very dense

3| 1080 | 1200 |\ 50/1" blowsfinch, Wa 13.65%.

4 12.00 | 1545 |-ROCK

MSL 31.877 BH-3
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oo e e te 020 %% % %0 de e te e tete %0 %6 %% ZOKKKKL
- SRRRIELERIIIERIKRAKK RS
270m e
aom[___
—~ C
E 6om —
o) C
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o C
9 qoom[_
5 - izzzzizizzzzq@z;izizzzé
= C GRAVEL (GP) VERY DENSE
=
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8 _
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16.0m_
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18om___
Figure 3-3 Soil Stratigraphy of BH-3
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3.1.4 Soil Stratigraphy of BH-4

Generally, the soil profile for BH-4 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 0.30 m from ground surface. Table 3-6 summarizes the descriptions of soil
stratigraphy from BH-4 and the soil profile of BH-4 is shown in Figure 3-4.

From the grain size distribution curve, the soil at this location generally clayey sand. Generally
the natural water content ranging from 8.64% to 16.57%.

Table 3-6 Soil Stratigraphy of BH-4

Stratum Depth (m) Soil Description
From To
- CLAYEY SAND (SC), dense to very dense
1 1.50 7.50 | - Nspt 32 to 50/5” blows/inch, Wh 8.64 to 16.57%, LL 29.31 to 39.17%, PL.
17.29 to 26.12%, and PI 12.02 to 13.05%.
2 7.50 7.95 | -ROCK
BH-4
MSL 31.865
0.0m ——
E 2m[
o C
° C
e 40m|
[ C
° C
a8 C
\5 6.0m N
£ L ROCK
S som—
(a] - END OF BORING 7.95m
10.0m_____
120m

Figure 3-4 Soil Stratigraphy of BH-4
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3.1.5 Soil Stratigraphy of BH-5

Generally, the soil profile for BH-5 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 1.00 m from ground surface. Table 3-7 summarizes the descriptions of soil
stratigraphy from BH-5 and the soil profile of BH-5 is shown in Figure 3-5.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 9.27% to 13.56%.

Table 3-7 Soil Stratigraphy of BH-5

Soil Survey Report PTT Gas Pipeline for Gateway City, Plangyao, Chachoengsao, THAILAND.

3.1.6 Soil Stratigraphy of BH-6

Generally, the soil profile for BH-6 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 1.00 m from ground surface. Table 3-8 summarizes the descriptions of soil
stratigraphy from BH-6 and the soil profile of BH-6 is shown in Figure 3-6.

From the grain size distribution curve, the soil at this location generally clayey sand. Generally
the natural water content ranging from 7.74% to 11.71%.

Table 3-8 Soil Stratigraphy of BH-6

Stratum Depth (m) Soil Description
From To
- CLAYEY SAND (SC), medium dense to dense
1 1.50 4.50 | - Nspr 21 to 49 blows/inch, Wn 9.27 to 13.24%, LL 22.87 to 32.46%, PL.
10.87 to 16.29%, and P1 6.58 to 21.59%.
- CLAY (CL), hard, low plasticity.
2 4.50 6.00 | - Nspt 50/4” blows/inch, Wn 13.56%, LL 35.42%, PL. 19.14%, and PI
16.28%
3 6.00 10.50 | - ROCK
BH-5
00m — MsL2r414
o L TOPSOIL
é 2.0m Sl el Rl R Lot A el
o) C i CLAYEY SAND (SC)
© - MEDIUM DENSE TO DENSE
'a:) 40m B o e e e & S L s & S o i o e o e e e
[ L
_8 C CLAY (CL) HARD
“5 6.0m _—
< C
S som— ROCK
(a] =
100m__
12.0mC END OF BORING 10.50m
Figure 3-5 Soil Stratigraphy of BH-5
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Stratum Depth (m) Soil Description
From To
1 150 300 |- CLAYEY SAND (SC), loose
’ : - Nspt 9 blows/inch, Wi 7.74%, LL 22.63%, PL. 14.18%, and Pl 8.45%.
- CLAYEY SAND (SC), dense to very dense
2 3.00 9.00 | - Nser39 to 50/6” blows/inch, Wn 8.01 to 11.71%, LL 25.55 to 41.18%, PL.
15.77 to 18.86%, and Pl 9.78 to 23.21%, yt 2.13 t/m3
3 9.00 10.50 | - ROCK
BH-6
0.0m ——
- SRS
’E‘ C 020650202020
= 20m|
L r
[] L
L 40m|
g N
Q - CLAYEY SAND (SC)
5 som— DENSE TO VERY DENSE
= [~ A4y 4 p i3y ddy 4y d4y Agp Agp A
- -
g— 8.0m——
D [ - _._._._.,_._._._._._._._./V\_/._ - - - - - -
100m____ ROCK
12.0mC END OF BORING 10.50m
Figure 3-6 Soil Stratigraphy of BH-6
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3.1.7 Soil Stratigraphy of BH-7

Generally, the soil profile for BH-7 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 1.50 m from ground surface. Table 3-9 summarizes the descriptions of soil
stratigraphy from BH-7 and the soil profile of BH-7 is shown in Figure 3-7.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 7.84% to 14.30%.

Table 3-9 Soil Stratigraphy of BH-7

Soil Survey Report PTT Gas Pipeline for Gateway City, Plangyao, Chachoengsao, THAILAND.

Depth
Stratum epth (m) Soil Description
From To
1 150 300 |° CLAYEY SAND (SC), medium dense
. ’ - Nspt 21 blows/inch, Wn 7.84%, LL 25.55%, PL. 19.57%, and Pl 5.98%.
- CLAY (CL), very stiff, low plasticity.
2 3.00 450 | - Nspt 26 blows/inch, Wn 14.30%, LL 34.63%, PL. 21.45%, and Pl 13.18%,
£ 2.15 t/m3
- CLAYEY SAND (SC), very dense
3 4.50 10.65 | - Nser 85 to 50/6” blows/inch, Wn 9.09 to 12.30%, LL 27.61 to 36.64%, PL.
12.42 to 24.64%, and PI 12.00 to 22.51%.
BH-7
0.0m —— '0'0'0'0'0'0'0'0'0'0'0'0'0'0'0 """"" KRR IR R R IR IR R IR IR R IR RRER X
T R RRREKIIRIKEEL KK KIIRKEKK
= | R oo B
‘&; 20m - CLAYEY SAND (SC) MEDIUM DENSE :—-C
2 aom[ CLAY (CL) VERY STIFF
g o € Dl
o - C
'46 6.0m — E = it o
e L E CLAYEY SAND (SC)
£ C i
B o | VERY DENSE
o - B o e
00m  [-C-CSCECSCEIEIELSDECEDSCECELSDSDEDEIEIELEL:
12.0mC___ END OF BORING 10.65m
Figure 3-7 Soil Stratigraphy of BH-7
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3.1.8 Soil Stratigraphy of BH-8

Generally, the soil profile for BH-8 consist of layer of clayey sand and clay with various
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
summary of test results of the soil borehole are given in the Appendix E. The water table is
found at the depth of 2.50 m from ground surface. Table 3-10 summarizes the descriptions of
soil stratigraphy from BH-8 and the soil profile of BH-8 is shown in Figure 3-8.

From the grain size distribution curve, the soil at this location generally Clay, and clayey sand.
Generally the natural water content ranging from 7.55% to 20.80%.

Table 3-10 Soil Stratigraphy of BH-8

Stratum Depth (m) Soil Description
From To
1 1,50 300 |~ CLAY (CL), hard, low plasticity.

- Nset 40 blows/inch, Wa 11.25%, LL 40.12%, PL. 22.22%, and PI 17.90%

- CLAY (CL), stiff to very stiff, low plasticity.

2 3.00 600 1. Nser 11 to 29 blows/inch, Wn 16.18 to 20.80%, yt 2.00 t/m?

- CLAY (CL), hard, low plasticity.
3 6.00 15.00 | - Nset 36 to 50/4” blows/inch, Wn 8.75 to 17.39%, LL 41.71 to 45.48%, PL.
20.19 to 25.11%, and PI 20.37 to 21.52%, yt 2.06 to 2.21 t/m?

4 15.00 | 16.50 |- ROCK

- CLAY (CL), hard, low plasticity.

5 16.50 | 18.00 - Nspr 50/4” blows/inch, Wh 8.43%

6 18.00 | 21.00 |-ROCK

- CLAYEY SAND (SC), very dense

! 21.00 | 22.50 | _ Nspr 50/2” blows/inch, Wa 7.55%

8 22.50 | 24.00 | -ROCK
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3.1.9 Soil Stratigraphy of BH-9
BH-8
0.0m —— Mo 4010 XXX e Generally, the soil profile for BH-9 consist of layer of clayey sand and clay with various
- consistencies. Detailed illustration of the soil profile as presented on the Boring Log and
2.0m — / CLAY (CL) HARD summary of test results of the soil borehole are given in the Appendl).( E. The water t.able is
C found at the depth of 1.50 m from ground surface. Table 3-11 summarizes the descriptions of
C soil stratigraphy from BH-9 and the soil profile of BH-9 is shown in Figure 3-9.
4,0m — CLAY (CL) grapny p! 9
- L e From the grain size distribution curve, the soil at this location generally Clay. Generally the
8.0m I~ natural water content ranging from 8.44% to 23.86%.
- L
§, 8.0m——
% - Table 3-11 Soil Stratigraphy of BH-9
10.0m_____ CLAY (CL)
E) " HARD Stratum Depth (m) Soil Description
=] C From To
2 r2om[ - CLAY (CL), very stiff to hard, low plasticity.
_g C 1 1.50 10.65 | - Nser 18 to 50/6” blows/inch, Wh 8.44 to 23.86%, LL 36.21 to 48.60%, PL.
B 1e0mf 15.27 t0 27.47%, and Pl 14.10 to 28.71%
[) [
a L
- Rl ey et et et et
: CLAY (CL) HARD 0.0m —— '0'0'0'0'0'0'0'0'0'0'0'9'0'0'0 """"" 9.9.9.9.9.9.9.9.929.9-9.9.9.9.9.9.9.9.4
18.0m—— - C R R TOP S DL SRR
C PRSI ISR, [ B 7
E ROCK = Mm—
20.0m—— o C
C £y B BN BR e Foll Pdl A2 SIS '8 4'0m';
22.0ml [-Z-Z-Z--- CLAYEY SAND (SC)VERYDENSE -Z-_-_-: g [
- 5 LAY (CL)
- o s e R e 73 7 8 . e 7 5 5% 2 - o
ok ROCK R SRS SIRTKSS %5 somp VERY STIFF TO HARD
Omp— 5 C
. END OF BORING 24.00 g som
26.0mL—— -oum (m)] C
. . . 100m
Figure 3-8 Soil Stratigraphy of BH-8 o
12.0mL END OF BORING 10.65m
Figure 3-9 Soil Stratigraphy of BH-9
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3.1.10 Soil Stratigraphy of BH-10
graphy BH-10
MSL 27.143
Generally, the soil profile for BH-10 consist of layer of clayey sand and clay with various 00m —— RXXIKIIRIRIRIKX KKK LK T XTIXTR R R R
9:9.9.9:9.0.9:9.9.9:9.9.9.9.9:9.9,
consistencies. Detailed illustration of the soil profile as presented on the Boring Log and C %0%% _ _TO_PS,_? "‘_ ’“’"”’"””””"""""
summary of test results of the soil borehole are given in the Appendix E. The water table is A CLAYEY SAND (SC) VERY DENSE ::
found at the depth of 0.50 m from ground surface. Table 3-12 summarizes the descriptions of C iy
soil stratigraphy from BH-10 and the soil profile of BH-10 is shown in Figure 3-10. d:0m T |[oezsss i B o
From the grain size distribution curve, the soil at this location generally Clay, and clayey sand. E eml— CLAY (CH)
Generally the natural water content ranging from 8.05% to 31.22%. % - VERY STIFF TO HARD
£ som—
Table 3-12 Soil Stratigraphy of BH-10 g r
L C
Stratum A (i) Soil Description 5 10.0m—s
From To = -
1 150 300 |- CLAYEY SAND (SC), very dense a t2om CLAY (CL) HARD
' " | - Nser 71/4” blows/inch, Wn 9.49%. A C
- CLAYEY SAND (SC), medium dense 14.0m[
2 3.00 450 Nspr 25 blows/inch, Wn 8.06%. C
- CLAY (CH), very stiff to hard, high plasticity. sacnl e b S et o S s SRR
3 450 | 9.00 |-Nser 22 to 46 blowsfinch, Wy 27.07 to 31.22%, LL 65.12%, PL. 31.76%, s = - CLAYEY SAND (SC) VERY DENSE -
and Pl 33.36% C 2 R R AT K7 XX XX 77 KK 7 XX T RELT IR A,
- CLAY (CL), hard, low plasticity. 15 0m— e
4 9.00 15.00 | - Nspr 60 to 74/5” blows/inch, Wn 10.67 to 21.22%, LL 45.52%, PL. C
21.58%, and PI 23.94% 20.0m—— END OF BORING 18.45m
- CLAYEY SAND (SC), very dense . . .
5 15.00 | 17.00 | - Nspr 50/5" to 50/1” blows/inch, Wn 10.38%, LL 49.67%, PL. 26.59 and PI Figure 3-10 Soil Stratigraphy of BH-10
23.08%.
6 17.00 | 18.45 |-ROCK
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3.1.13 Standard Penetration Test

Result of Standard Penetration Tests of BH-1 to BH-10 are shown in Figure 3-11. The SPT N
values of the boring is within a range of 20 to 100 up to the end of boring. Significant increase in
the N value is observed at shallow depths of all boreholes with the exception of BH-5.

SPT N (blows/ft)

0 20 40 60 80 100 120 140
0
—e—BH-1
2 | TR [ —a—BH-2
<<» ——BH-3
4 = BH-4
g ’\ ——BH-5
6 I\ 1 ——BH-6
_ BH-7
‘= BH-8
R = | BH-9
- BH-10
12
E 14
<
Q.
] 16
18
o
20
L ]
22 _
24 I
26
28
30

Figure 3-11 Summary of Standard Penetration Test for all Boreholes
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3.1.14 Water Content

Result of Water Content of BH-1 to BH-10 are shown in Figure 3-12. The water content of the
boring is observed to decrease gradually with the increase in depth. The highest water content
is observed at a depth of approximately 4-6m with a water content of 33% at the highest. After
the depth 8m the water content varied within the range of 10 to 20% approximately.

Water content (%)

0 10 20 30 40 50
0
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2 S\ —=—BH-2
‘}‘\ﬂ\ —+—BH-3
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4 A -3 —+—BH-5
6 \>. ——BH-6
7 BH-7
8 r BH-8
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BH-10
10 //
12
e \
E 14
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o
8 16
18
20
22
24
26
28
30
Figure 3-12 Summary of Water Content for all Boreholes
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3.1.15 Total Unit Weight

Result of total unit weight of BH-1 to BH-10 are shown in Figure 3-13. The total unit weight of

the samples were within the typical range of 1.5 to 2.5t/m®.

10

Depth (m)

12

14

16

18

20

May 05, 2021

Total Unit Weight (m3)
1 15 2

25

—e—BH-1
—=—BH-2
——BH-3
BH-4
——BH-5
—e—BH-6
BH-7
BH-8
BH-9
BH-10

Figure 3-13 Summary of Total Unit Weight for all Boreholes
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4. Load capacity of foundation soil

4.1 Driven Pile

Table 4-1 Safe load capacity of square concrete hammer pile

pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
1022m [ 1026m | 10.30m | 10.35m | 10.40m | (1045 m
BH-1 -5.00 11.4 14.2 17.2 21.3 25.8 30.5
-6.00 13.6 16.7 19.9 24.2 28.7 33.6
-7.00 31.6 39.7 48.5 60.5 73.6 87.8
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0 100.0
Pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
1022m | [10.26m | 10.30m | (10.35m | (10.40m | (10.45m
BH-2 -2.00 8.0 10.0 12.3 15.3 18.7 22.3
-3.00 9.1 11.2 13.4 16.3 19.4 22.8
-4.00 24.3 30.7 37.6 47.2 57.7 69.1
AC"O""ab'e Load of 25.0 35.0 45.0 60.0 80.0 100.0
oncrete Failure
Pile Tip AIIowa_bIe Pile_ Load (t)
(m) Square Pile Section (m x m)
1022m | [1026m | 10.30m | (10.35m | (10.40m | (/0.45m
BH-3 -3.00 3.6 4.4 5.3 6.6 7.9 9.4
-4.00 18.2 23.3 29.0 36.8 45.4 54.9
-5.00 255 31.9 38.8 48.2 58.5 69.6
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0 100.0
Pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
1022m | [10.26m | 10.30m | (0.35m | (10.40m | (10.45m
BH-4 -6.00 9.0 1.2 13.5 16.5 19.8 234
-7.00 12.3 15.1 18.1 221 26.4 31.0
-8.00 15.9 194 23.2 28.3 33.7 394
21
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Allowable Pile Load ()

May 05, 2021

Pile Tip Square Pile Section (m x m)
(m) 1022m | 1026m | (10.30m 10.35m | 10.40m | (10.45m
BH-5 -2.00 2.8 3.5 4.3 5.4 6.6 7.9
-3.00 4.2 5.2 6.4 8.0 9.8 11.7
-4.00 23.7 30.4 37.8 48.2 59.7 72.3
‘g'owab'e Load of 25.0 35.0 45.0 60.0 80.0 100.0
oncrete Failure
Pile Tip AIIowa.bIe Pilg Load (t)
(m) Square Pile Section (m x m)
10.22m | 10.26m | 1030m | 10.35m | (10.40m | (10.45m
BH-6 -6.00 13.9 17.3 20.9 25.8 31.1 36.8
-7.00 18.4 22.7 27.3 33.6 40.2 47.4
-8.00 234 28.7 34.4 421 50.2 58.9
’g'owab'e Load of 25.0 35.0 45.0 60.0 80.0 100.0
oncrete Failure
Pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
1022m | 10.26m | 170.30m | [10.35m | (10.40m | (10.45m
BH-7 -6.00 16.8 20.7 24.8 30.4 36.4 42.8
-7.00 21.3 26.2 314 38.3 45.7 53.5
-8.00 26.4 32.3 38.6 46.9 55.8 65.3
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0 100.0
Pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
10.22m | 10.26m | 10.30m | (10.35m | 10.40m | [10.45m
BH-8 -4.00 15.4 18.9 22.5 27.3 324 37.8
-5.00 18.2 221 26.2 31.5 37.2 43.2
-6.00 224 27.3 32.3 39.0 46.0 53.3
22

Naovarat Surveying Co., Ltd.

Allowable Pile Load (t)

Pile Tip Square Pile Section (m x m)
(m) [10.22m | 10.26m | 10.30m | (10.35m | (10.40m | (10.45m
BH-9 -3.00 171 21.7 26.7 33.7 41.3 49.7
-4.00 17.7 21.8 26.1 31.8 38.0 44.5
-5.00 21.3 25.9 30.9 37.3 44.2 515
’*C""Wé‘b'e Load of 25.0 35.0 45.0 60.0 80.0 100.0
oncrete Failure
pile Tip Allowable Pile Load (t)
(m) Square Pile Section (m x m)
10.22m | 10.26m | 10.30m | (10.35m | (10.40m | [10.45m
BH-10 -6.00 1.1 13.6 16.2 19.7 234 27.3
-7.00 18.1 22.4 27.0 33.1 39.7 46.8
-8.00 225 27.6 32.9 40.0 47.6 55.6
/3'0‘”3'3'9 Load of 25.0 35.0 45.0 60.0 80.0 100.0
oncrete Failure

1) Use factor of safety (FS) equal to 2.5
2) Use the Ultimate End Bearing value not more than 600 tons / square meter. For clay,

sediment, sand and gravel, and not more than 800 tons / square meter for rock layers

3) The values shown in this table are the values of the allowable carrying capacity of the
permissible soil layers which may be greater than the maximum safe load capacity of the
concrete used for pile foundation Therefore, the design engineer must consider the maximum
load capacity with the safety of the concrete used to make piles.
4) ** indicates pile driving in the clay layer or the sediment layer of the hardest And the sand
layer or gravel layer is very tight or the rock layer which has NSPT value> 50 times / feet will be
very difficult to hammer down Therefore, it is better to use a hammer-driven pile with a pointed
steel head to help hammer through the soil in an easier method or may require drilling (Pre
Bored) if not hammered down.
5) Allowable Load of Concrete Failure considering f'c= 210 ksc

May 05, 2021
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Table 4-2 Safe load capacity of | section driven pile
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Allowable Pile Load (t)

Allowable Pile Load ()

P'I";ITIP | Section (m x m)
(m) 10.22m | J0.26m | 10.30m | 10.35m | 1040 m
BH-1 -5.00 11.8 14.8 18.1 21.3 25.1
-6.00 14.8 18.2 22.3 25.5 29.2
-7.00 31.9 40.1 49.1 58.8 70.1
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure ) ) ) ) )
I Allowable Pile Load (t)
Pile Tip | Section (m x m)
(m) 10022m [ [10.26m | (10.30m | 10.35m | (10.40 m
BH-2 -2.00 8.0 10.1 124 14.8 17.7
-3.00 9.8 121 14.8 17.0 19.6
-4.00 24.2 30.4 37.3 45.1 54.3
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure ) ) ) ) )
Pile Tip Allowable Pile Load (t)
(m) | Section (m x m)
10.22m | J0.26m | 00.30m | 00.35m | 1040 m
BH-3 -3.00 3.7 4.6 5.7 6.7 7.8
-4.00 17.3 221 27.2 33.8 41.5
-5.00 26.1 32.6 40.0 47.5 56.3
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0
Pile Tip Allowable Pile Load (t)
(m) | Section (m x m)
10.22m [ [10.26m | (10.30m | 170.35m | (10.40 m
BH-4 -6.00 9.5 11.8 14.5 16.9 19.6
-7.00 13.1 16.2 19.9 22.9 26.5
-8.00 17.2 211 25.9 29.7 34.1
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure ) ) ) ) )
Pile Tip Allowable Pile Load (t)
(m) | Section (m x m)
[10.22m | (10.26m | (10.30m | (10.35m | (10.40 m
BH-5 -3.00 4.2 5.2 6.4 7.8 9.3
-4.00 22.3 28.6 35.1 43.9 54.1
-5.00 34.0 42.6 52.2 62.2 74.0
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Concrete Failure

Pil(?n';'ip | Section (m x m)
10.22m | 10.26m | (10.30m | 10.35m | 1040 m
BH-6 -6.00 14.5 18.1 221 26.0 30.5
-7.00 19.5 24.2 29.6 34.4 39.9
-8.00 25.1 31.0 37.9 43.7 50.4
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0
Pile Ti Allowable Pile Load (t)
I(?'n)lp | Section (m x m)
10.22m | 70.26m | [10.30m | 10.35m | 1040 m
BH-7 -5.00 13.4 16.6 20.4 23.8 27.7
-6.00 17.9 221 271 313 36.3
-7.00 22.9 28.3 34.7 39.8 46.0
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure ) ) ) ) )
— Allowable Pile Load (t)
P":J'P I Section (m x m)
10.22m | 170.26m | [10.30m | [10.35m | 11040 m
BH-8 -4.00 16.9 20.7 25.3 28.8 33.0
-5.00 20.2 24.7 30.2 34.0 38.6
-6.00 24.9 304 37.3 42.0 47.6
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0
I Allowable Pile Load (t)
P'I(?n-;-'p | Section (m x m)
[1022m | [10.26m | (10.30m | 10.35m | (10.40 m
BH-9 -3.00 16.8 21.2 26.0 31.7 38.5
-4.00 19.1 23.6 28.8 33.1 38.2
-5.00 234 28.7 35.1 39.8 45.4
Allowable Load of
Concrete Failure 25.0 35.0 45.0 60.0 80.0
o Allowable Pile Load (t)
P'I(?n.;-'p | Section (m x m)
[1022m | [10.26m | [10.30m | 10.35m | (10.40 m
BH-10 -5.00 9.2 11.4 14.0 16.2 18.7
-6.00 12.2 15.0 18.3 20.9 23.9
-7.00 19.2 23.8 29.1 33.8 394
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Concrete Failure
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1) Use factor of safety (FS) equal to 2.5 4.2 Bored Pile
2) Use the Ultimate End Bearing value not more than 600 tons / square meter. For clay,
sediment, sand and gravel, and not more than 800 tons / square meter for rock layers Table 4-3 Safe load capacity of Circular Bored pile
3) The values shown in this table are the values of the allowable carrying capacity of the Pile Tip Gireul Aglowabtle gf:e 'S-°atc_' (t) -
permissible soil layers which may be greater than the maximum safe load capacity of the (m) 022 m'm; 326?:11”%3 3:)em ecmlgr;én:n m% 0.40m
concrete used for pile foundation Therefore, the design engineer must consider the maximum BH-1 3.00 1'5 0 2'2 1 3'0 ) 3'9 3 5'5 0
load capacity with the safety of the concrete used to make piles. _4:00 1927 29:1 39:8 51 :8 72:6
4) ** indicates pile driving in the clay layer or the sediment layer of the hardest And the sand 5.00 25.0 36.8 50.4 65.6 91.7
layer or gravel layer is very tight or the rock layer which has NSPT value> 50 times / feet will be
very difficult to hammer down Therefore, it is better to use a hammer-driven pile with a pointed Allowable Load of 25.0 35.0 45.0 60.0 80.0
steel head to help hammer through the soil in an easier method or may require drilling (Pre Concrete Failure
Bored) if not hammered down. pile Tip i Allowable Pile Load (t)
5) Allowable Load of Concrete Failure considering f= 210 ksc (m) Circular Concrete Pile Section (m x m)
10.22m | 70.26m | [10.30m | 70.35m | [10.40 m
BH-2 -1.00 21.8 36.6 55.2 77.6 118.2
-2.00 26.0 41.9 61.5 84.6 126.1
-3.00 18.4 26.5 35.6 45.7 62.8
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure
Pile Tip Allowable Pile Load ()
(m) Circular Concrete Pile Section (m x m)
10.22m | 70.26m | [10.30m | 70.35m | [10.40 m
BH-3 -2.00 3.3 4.7 6.2 7.9 10.7
-3.00 7.2 104 14.0 17.9 24.5
-4.00 56.1 96.3 147.2 208.7 321.2
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure
Pile Tip Allowable Pile Load (t)
(m) Circular Concrete Pile Section (m x m)
1022m | [10.26m | (10.30m | (10.35m | (10.40 m
BH-4 -5.00 14.2 20.6 27.9 36.0 49.8
-6.00 20.4 29.4 39.5 50.6 69.4
-7.00 27.5 394 52.5 66.9 91.1
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure
pile Tip Allowable Pile Load (t)
(m) Circular Concrete Pile Section (m x m)
10.22m | 710.26m | (10.30m | 70.35m | (10.40 m
BH-5 -3.00 8.9 13.3 18.3 241 34.1
-4.00 72.2 125.3 192.8 274.8 425.0
-5.00 72.9 125.9 193.2 274.8 4241
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure
26 27
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Allowable Pile Load (t)

Concrete Failure

Pile Tip Circular Concrete Pile Section (m x m)
(m) 10.22m | 70.26 m | (10.30m | 110.35m | [10.40 m
BH-6 -3.00 11.3 17.0 23.8 31.5 45.0
-4.00 16.2 243 33.7 44.4 63.0
-5.00 21.8 324 44.7 58.5 82.5
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Allowable Pile Load (t)

Concrete Failure

P"(‘:;ip Circular Concrete Pile Section (m x m)
10.22m | 10.26m | (10.30m | 10.35m | [10.40m
BH-7 -3.00 23.6 38.4 56.7 78.4 117.6
-4.00 19.3 28.5 39.1 50.9 71.4
-5.00 271 39.5 53.7 69.5 96.5
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Allowable Pile Load (t)

Concrete Failure

Pile Tip Circular Concrete Pile Section (m x m)
(m) 10.22m | 10.26m | (10.30m | (10.35m | [10.40m
BH-8 -4.00 34.4 534 76.2 102.7 149.7
-5.00 38.6 58.7 82.5 109.7 157.6
-6.00 47.3 72.2 101.6 1354 194.9
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Allowable Pile Load (t)

Concrete Failure

Pil(?n';'ip Circular Concrete Pile Section (m x m)
1022m | (10.26m | (10.30m | (10.35m | (1040 m
BH-9 -1.00 16.0 26.5 39.5 55.1 83.3
-2.00 19.8 31.2 45.1 61.3 90.3
-3.00 52.2 87.4 131.5 184.5 280.7
Allowable Load of 25.0 35.0 45.0 60.0 80.0

Allowable Pile Load (t)

May 05, 2021

PiI(;‘;’ip Circular Concrete Pile Section (m x m)
10.22m | (/0.26m | (10.30m | (10.35m | (1040 m
BH-10 -3.00 6.9 9.9 134 17.2 23.7
-4.00 22.1 34.9 50.5 68.7 101.2
-5.00 26.2 40.1 56.5 75.4 108.8
Allowable Load of 25.0 35.0 45.0 60.0 80.0
Concrete Failure
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1) Use factor of safety (FS) equal to 2.5

2) Use the Ultimate End Bearing value not more than 600 tons / square meter. For clay,
sediment, sand and gravel, and not more than 800 tons / square meter for rock layers

3) The values shown in this table are the values of the allowable carrying capacity of the
permissible soil layers which may be greater than the maximum safe load capacity of the
concrete used for pile foundation Therefore, the design engineer must consider the maximum
load capacity with the safety of the concrete used to make piles.

4) ** indicates pile driving in the clay layer or the sediment layer of the hardest And the sand
layer or gravel layer is very tight or the rock layer which has NSPT value> 50 times / feet will be
very difficult to hammer down Therefore, it is better to use a hammer-driven pile with a pointed
steel head to help hammer through the soil in an easier method or may require drilling (Pre
Bored) if not hammered down.

5) Allowable Load of Concrete Failure considering fc= 210 ksc

29
May 05, 2021 Naovarat Surveying Co., Ltd.




Soil Survey Report PTT Gas Pipeline for Gateway City, Plangyao, Chachoengsao, THAILAND.

5. List of References

American Society for Testing and Materials (ASTM), 2009, Soil and Rock, Annual Book of
ASTM Standards, Section 4, Volume 04.08 and 04.09, March.

American Society for Testing and Materials (ASTM), 2010, Corrosion of Metals; Wear and
Erosion, Annual Book of ASTM Standards, Section 3, Volume 03.02, November.

ASTM D2488, Standard Practice for Description and Identification of Soils — Visual Manual
Procedure

British Standard, 1990a, Methods of Tests for Soil for Civil Engineering Purposes, Part 7: Shear
Strength Tests (Total Stress), BS 1377-7; 1990.

Head K.H., (1980), Manual of Soil Laboratory Testing, Soil Classification and Compaction Tests,
Volume 1.

Head K.H., (1982), Manual of Soil Laboratory Testing, Permeability, Shear Strength and
Compressibility Tests, Volume 2.

Bay, J. A. (2002) "Site characterization using the Spectral-Analysis-of-Surface-Waves (SASW)
method", Short Course Presentation. The University of Alabama at Birmingham, AL.

Nazarian, S. and Stokoe, K. H. (1983) “Use of spectral analysis of surface waves for
determination of moduli and thickness of pavement systems”, Transportation Research Record
954, Transportation Research Board, Washington, D.C.

Stokoe, K. H., Wright, S. G., Bay, J. A., and Roesset, J. M. (1994) “Characterization of
geotechnical sites by SASW method”, Geophysical Characterization of Sites, R. D. Woods, ed.,
A.A. Balkema, Rotterdam, pp. 15-21.

30
May 05, 2021 Naovarat Surveying Co., Ltd.




ANANUIN 1-5
dnuvilsdataua g uRan1sUURAIY
11MSN1sUNULazL luNansEnuaILInaau

LAZUINSNISAANIUASTIVEDUNANTLNUEIINADN
v o ' = = = Aa
AUUN 2 SENI1UAUNNTIAN D9 LABUTAUIEY W.A. 2565



1 80001404/ 15H 1565

25 NINRIAY 2565

4 o 1 a wa A o a Jd 2
L%@\‘l "UE]HTEN?”IfJ\‘l"IUWﬁﬂﬁll;]ﬂﬂ@l"llliﬂﬂﬁﬂ"li‘l/lﬂ?ﬁuﬂulﬂuiWEJ\ﬂ‘LlﬂTi’JLﬂS1251’?Wﬁﬂi$°ﬂﬂfﬁlnﬂgﬂu
1 U a @ ' Y a d a 1
Taseamsvedamasssuna lddingugndgammnssunielutiaugaannssunand 40

V84 U5EN Yan. 9109 (UHIvL)
Sou  @IIMIANINNUANLATIUMIMALAINITHAINIU

fofidundn 1. senumamstfianmnasnisdestunazudlunansenuranadon uazuiasmsdnaiy
astedeunansznuFuadoy (szuzaeadia) Insamsvedediasssuma ludingugnd
gamunssunoluilaugaamnssuinand a 217 2 senhafeunnaududeudiguiou
WAL 2565 11U 3 gA

oA =~ Jd a oa ° '
2 !!Wu‘]fﬂﬁ’r)ll‘ﬂ'ﬂ’i3ﬂq\lwﬂ51ﬂﬂ1uwﬁﬂﬁﬂaﬂﬂGﬂiJMW]iﬂﬁ"l VIUIU 3 UNU

0

= ) 5 = ~ P4 A [y n o a o '
MUTiAuznTTUMIATIUIYMINIITUITIBIUMI IATIZHRANTENUTIIRdeN IATNAITUYO UAD
a o 2 ' 1o a @ 1 a
UM IAIZHRansENUTAndew (E1A) InssmsviedaMasssumna lldingugnigacmnssumeluiiny
d a 1 a o o w a wa @
RAMMNITUNALE 37 Yoe1TM an. $18a (W) (Wan.) Tae an. devlfidawmasmsffosiuuazudly
2 a 2 Y { o ' ' Y
HANIENUTUNAGDN AZIIATMIAAMUATINEBURANSTNUFUIAdeN Nfnual3lusisu EI1A edunsenda
v v
swssaThtazrue s uram U iAMUIIATMIT AermilsnuvesgFlis ey anungrany g iy
Y 1 1o a Y U 9 a 4 Qd"
Tnsams laotlegiiulasemsviedsmasssuana lddingugndigammnssumelutinugaamassunangd 4

1 1 Y é Yo a o [ v A ~
ag“luizazﬂamn “BﬂllﬂiUGlUE]HWUWW'IJi%ﬂEHJﬂi]ﬂﬁWﬁ\i\ﬂllﬂQﬁU\‘iﬁ@mﬁWl NNW 01-8/52-001

4
Tumsil an. IdUfiaamnasmsa luszezneade awiidimualilusonu E1A vealnsimsdsnan

=1

] v ' ) J o 2 v v - @ o W o w
BYNATUOIU 531?‘]'5‘\1@141’:1&518\711!‘4 ?’NSWUﬁztaUﬂﬂi1ﬂ§]11&ﬁ§1’lﬁﬂlﬂﬂ’3ﬁl WIYIFTUNINIUAUSNITUNITNINDY
a @ 4 a J o [ a 2 [ (g a ' o 1Y
ﬂﬁ)ﬂTiWﬁ\‘iNuLﬁﬂWiﬂ’imﬁ uazmuammummm‘wmﬂiﬁmwmuaxmumﬁamwmnmmm:i1 GTﬁnJuﬁm

Y E v ' a o A Y v v
Iﬂiiﬂ"li WIDUU t1J$51‘VI. Vlﬂlﬁuﬁ)ﬁﬂlﬂ?uﬁ ﬂ@ﬂihﬁﬁﬂﬂWﬁﬂﬂTuLWﬂﬂi11Jﬂ')EJL!ﬁ’J LLﬁZSUEllJ?J’U‘WlHUElW
I Y =t 1

=2 A A a [ 2
iGsuNuie ldsanasan INVDUAUI

VOUANIANNUVDD

o

HoAMyaIu

Snmims gaamshesamsan YouTnsanfs Uanaaudd




75 NINYIAN 2565 , 'S?M L’S&S

7 80001404/142 | 256%

4 o 1 a ea { o ¢ a d
G?N "UE)L!T(NNENWHWﬂﬂﬁﬂgﬂﬂﬂ?thﬂiﬂ?iﬁﬂWﬂuﬂVlﬁui1ENTHﬂT§’JLﬂ5WZWWﬁﬂii,’V]‘]Jﬁ\‘]!L’Jﬂﬁ@iJ

9

] U a @ 1 a Jd a 1
Tasamsnedamasssund luidsngugnigammnssumelulinugaaivnssunand ¥a

Y93 UTEN Uan. 9108 (UHI15U)
= = =) a %
Gou FUANINFININAINY

andaw 1. senuwamsdiaamvinasmstfesdunazudlunansenuduaden uazmasnmsaaaiy

QD-
s
=b.
Do

2 1 J ooy a @ 1
AsINABUNANTENUAWNAZRY (szuznead1a) Tasemsnedeniasssusa lldingugnd
a Jd a 1 @ { U a
gamnnssuneluilnugamnnssuinand 3a atud 2 seniufouunsiauiufeuiiguiou
W.A. 2565 914U 1 4@

L ) a 3 a o o T
2 uwummawmi@”Maswqmwamiﬂgummmmmmw 1UIU 1 LUNU

§ o a a Jd 2 a d 1
ﬂ’lilﬁﬂmzﬂiiiJﬂTiWil“b"llﬂfy,ﬂWSWin5m151U\T1Uﬂ153!ﬂ51$°ﬂW'ﬂﬂﬁ?J‘V]Uﬁ\‘il!')ﬂ%@Nqﬁﬁhﬂlﬁu%aﬂﬂ@
a ' A 1 1 a @ 1 9 a

31Uﬂuﬂ1i'JLﬂiW“‘ﬁNﬁﬂi“’VIUﬁ\iL!'Jﬂéj@ll (EIA) Iﬂ5\1ﬂ15ﬂ@ﬁ\3f0{1“ﬁ'ﬁ§'5H‘B1ﬁvlﬂﬂﬂﬂﬂﬂﬂﬂﬂ1f]ﬁﬁ1ﬁﬂ55ﬂﬂ151uuﬂ3J
as\mﬁﬂsimnmnv 53 voausEm Uan. $1 vy Wan.) Tau dan. doafiamumasmstlosiunazud 1y
WNONIS Vl‘UﬁQ!L'Jﬂaﬂil HAZWIATMIAANIUATIVADUHANTE V]DfNLL'JﬂaﬂN Vlﬂ"lﬁ'l‘lﬂul'ﬂUS”lfN'lu EIA 0619I1A59A5A
Smﬁﬁﬂv‘huamaua51mmwamsﬂﬁﬂﬁmummmw AehsnuvessgrTis ey ananunguineld iy
Y] 1 1o a [ U 9 a o Qdy

Tasams Tavdepiulassmsviedsmasssumna lUdingugndgamvnssumelulinugaavassuinand ¥a

ogluszozaeaine Faldsulveygnlszneufamsndinudamisdeavit nnw 01-8/52-001

v

) ;

Tumsi dan. Id§iRmunasmsa lussozaeads muiidimua 13 lusieau E1A vedlasamsdanan

26195 U821 Telnsveriidesivaua deswazidBuadsingludeaidawidas ndinsugsfondsauionsiy
v v

wiouil dan. Idauesivaua aedninnuaaznssumsMdufamsnasnuionnsan uaziauededningu

o a 2 ) o w a 2 o 42 v Y y

NITNYINTIFTITULIAUASTIUIAADUIINIARTLYILNT m&tﬂuwmiammmwum !!.ﬁ$‘ﬂ@1]ﬂ‘ﬂ‘ﬁlﬂﬂﬁlﬂ
g Yy i q . = L
[ /5 11411 T 1wz oo )

=4

a &
RiFsuNunwe Isansiuy

VouUAAINNYIDD

Avamsaau

$nums geamsrhesamsaunadonInsans





