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1. INTRODUCTION

This report presents soil investigation results for foundation design of New Gas Pipeline System for EGCO

Cogeneration SPP Replacement Project which is located at EGCO Cogeneration Power Plant and Out side

Power Plant (Pipeline) Field works were done during 29 March 5 April 2022. Test results, analyses

and foundation recommendations are given herein the report.

2. SCOPE OF WORKS

Scopes of works are followed requisition & specification as follows:

2.1

Item Description Standard Quantity

1.
Soil Boring into hard soil SPT-N > 50 for 3 
consecutive tests

ASTM D 1586& 
ASTM D 1587 3 Hole(s)

2.2

Item Description Standard Quantity 

1. Grain size analysis (sieve) ASTM D 422 3 Hole(s)

2. Atterberg limits (Liquid Limits & Plastic Limits) ASTM D 4318 3 Hole(s)

3. Bulk Density ASTM D 7263 3 Hole(s)

4. Natural moisture content ASTM D 2216 3 Hole(s)

Remarks : Laboratory test results are shown in appendix 1.2

3. INVESTIGATION METHOD

Location of borings is shown in appendix 3.2 Field tests procedures are described as follows:

3.1

3.1.1 Boring

Borings of 75 mm diameter were advanced by power augering in shallow depth of about 3-4 m 

depth then percussion wash boring were done in the rest by rotary drilling rigs. Borings were

stopped at bedrock surface or getting SPT N-Value over 50 blows/ft for minimum 3 consecutive 

tests whichever met first. When sand layer is encountered, bentonite slurry was used for 

stabilization the hole. Steel casing of 75 mm diameter was embedded about 3 m depth into 

borehole to prevent hole collapse.

3.1.2 Standard Penetration Test (SPT)

SPT was done in accordance with ASTM D 1586 using 50.8 mm OD x 600 mm long split barrel 

sampler driven by dropping a steel donut hammer of 63.5 kg through a distance of 76 cm. The 

test was done every 0.5 m interval in the first 3 m depth and every 1.5 m interval thereafter. 

Number of blows were recorded every 15 cm of penetration until either 45 cm have been 

penetrated or 50 blows have been applied for the 2nd and 3rd 15 cm. If number of blows 

reaches 50 blows before 15 cm penetration is obtained it will be recorded as 50/penetration in 

cm such as 50/10 cm.

3.1.3 Sampling from Boring

a. Undisturbed Soil Sampling (UDS)

UDS was taken in cohesive soil or clayey sand layer by 63.5 cm x 50 cm long 

thin walled tube. In weak soil the tube was pushed into the soil by hydraulic of the 

drilling rig but in strong soil it was driven slightly into the soil of about 30 cm. Both 

ends of the UDS in the tube was sealed with paraffin wax to prevent moisture loss.

b. Disturbed Soil Sampling (DS)

Disturbed soil samples were retrieved from the split - barrel sampler, classified 

visually measured diameter & length for unit weight determination and kept in air 

tight plastic bags to prevent moisture loss.

3.1.4 Groundwater Level Measurement

Groundwater level was observed about 24 hrs. after the boring was finished or earlier for the 

last boring. The depth of groundwater is referred to the existing ground surface at the top of 

borehole.

+ indicates water level is above ground surface.

- indicates water level is below ground surface.

0.00 indicates water level is at ground surface.

It should be noted that the groundwater level obtained after boring completion was measured in 

a short period and drilling water may be remained in the borehole so it may not be the actual 

groundwater level at that time. Groundwater can be vary for each season so in foundation 

design the worst case which is flood or water level at ground surface should be used. Depths of 

groundwater are shown in boring logs in appendix 1.3

Laboratory tests were performed following ASTM Standard on the selected representative 

samples as follows

Type of Test Standard

Atterberg limits test (Liquid and Plastic limits) ASTM D 4318

Unit weight determination ASTM D7263

Natural water content determination ASTM D 2216

Sieve Analysis ASTM D 421 & D 422

The classification of soil was according to the Unified Soil Classification System (USCS) 

Principal names of cohesionless soils are mainly based on their grain size distribution. 

Supplementary names are also given to describe the presence of minor materials as follows:

Principal name:  Any size which is 50 % or more of the total sample (Gravel, Sand, Silt, etc)

Trace - size which is 1-10 % of total

Little - size which is 10-20 % of total

Some - size which is 20-35 % of total

And - size which is 35-49 % of total

Cohesionless soils are also described in terms of their relative density which is assessed by 

Standard Penetration Test as indicated in the following:

SPT-N Value
Blow/ft

Relative Density Dr 
(%) Condition Internal Friction 

(Deg.)

0 4 0-20 Very Loose <28 

4 10 20-40 Loose 28 -30

10 30 40-60 Medium 30 -36

30 50 60-80 Dense 36 -41

>50 80-100 Very Dense >41

Consistency of cohesive soils is also an important parameter in their description and can be 

correlated with un-drained shear strength and SPT blow counts as shown in as indicated in the 

following:

SPT-N Value 
Blow/ft

Un-drained shear
Strength,
Su (t/m2)

Consistency

< 2 < 1.5 Very Soft

2 - 4 1.5 2.5 Soft

4 8 2.5 5.0 Medium

8 15 5.0 10.0 Stiff

15 30 10.0 20.0 Very Stiff

> 30 > 20.0 Hard

4. TEST RESULTS

The soil condition can be summarized in table as appendix 1.1, summary of basic propertied 

of soil in bored hole and boring log shown in appendix 1.2 and 1.3

5. FOUNDATION RECOMENTDATIONS

Foundation of structure can be spread footing, single driven pile and single bored pile 

depending upon loading and strength of sub-soils. The predicted allowable load capacities of 

various foundations are recommended as table in appendix 2.1, 2.2 and 2.3 

5.2

Based on available soil data from boreholes performed for this project, the recommendations 

could be presented as follows:-

5.2.1 In case shallow foundation, as table in appendix 2.1

The spread footing should be placed on medium to dense clayey sand layer or  

placed on Very stiff to hard clay layer having SPT N Value > 20 blow/ft and are not 

recommended to place the foundation on embankment.

During excavation especially for foundation construction, the qualified experience 

engineer is required to ensure that no any loose soil is beneath the foundation level 

and no any outside water seeping in to foundation pit which affects to lower 

recommended allowable soil bearing capacity, and plate load tests are strongly 

recommended before pouring concrete foundation.

5.2.2 In case single driven pile, as table in appendix 2.2

The several pilot piles should be driven first to locate the exact pile tip at each zone 

before ordering the pile length and pile load tests are strongly recommended.

The construction control should be aware to ensure that the pile tip is into the same 

bearing layer by considering the blow count during pile driving.

However, to minimize the vibration and soil displacement from pile driving, the 

bored pile foundation will be another alternative.

5.2.3 In case single bored pile, as table in appendix 2.3

The several pilot piles should be bored first to locate the exact pile tip at each zone 

before ordering the pile length and pile integrity test and pile load tests should be 

carried out.



Due to the existing sand to clayey sand and sandy clayey silt layer, ground water 

may seep into the borehole and cause collapsing of borehole

construction with great care on such problem should be performed.

For dry process bored pile in sandy soil, it may be found the problem of 

groundwater seepage into the hole full casing may be required and concrete 

pouring under water may be done if there is water in borehole. another technique 

such as wet process bored pile may be done instead of dry process if it is necessary

APPENDIX

BH Depth SPT -N, (Blow/ft.)

No. (m.) [Su , (tons/m2)]

BH-01 1 0.00-0.45 Loose , Clayey SAND, Dark Brown-[SC] 9

2 0.45-1.95 Loose  to Medium dense, Clayey SAND, Brown with Gray-[SC] 9 - 13

3 1.95-4.95 Loose  to Medium dense, Clayey SAND, Brownish Gray-[SC] 7 - 18

4 4.95-10.95 Loose  to Dense, Clayey SAND, Light Gray-[SC] 4 - 44

5 10.95-18.45
Dense to Very dense, Clayey SAND, Yellowish Brown with Dark 
Gray and Light Gray-[SC]

46 - >50

BH-02 1 0.00-0.95 Loose  to Medium dense, Silty SAND, Dark Brown-[SM] 4 - 11

2 0.95-3.08 Loose  to Very dense, Silty SAND, Gray with Brown-[SM] 4 - 50

3 3.08-9.00 Dense to Very dense, Clayey SAND, Light Gray and Brown-[SC] 32 - >50

4 9.00-9.00 Bed rock or Boulder Surface, -[Rock]

BH-03 1 0.00-0.95 Very loose to Loose , Clayey SAND, Dark Brown-[SC] 3 - 9

2 0.95-3.45 Loose  to Dense, Silty SAND, Dark Brown-[SM] 4 - 30

3 3.45-4.95 Dense, Clayey SAND, Brown with Gray-[SC] 37

4 4.95-10.00 Dense to Very dense, Clayey SAND, Brown with Gray-[SC] 30 - >50

5 10.00-10.00 Bed rock or Boulder Surface, -[Rock]

Layer 
No.

Soil Description

TABLE : SUMMARY OF SUBSOIL CONDITION FOR BORED HOLE 

PROJECT   :  New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project

LOCATION  :  EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline)







APPENDIX

0.5 m. 1.00 m 1.50 m. 2.0 m. 2.50 m. 3.0 m.

BH-01 7.1 5.6 5.3 5.1 5.3 6.9

BH-02 3.7 3.6 3.1 27.5 [30] 22.8

BH-03 3.1 3.2 3.1 5.1 22.4 21.4

Remarks:

6) During excavation especially for foundation construction, the qualified experience 
engineer is required to ensure that no any loose soil is beneath the foundation level and 
no any outside water seeping in to foundation pit which affects to lower recommended 
allowable soil bearing capacity, and plate load tests are strongly recommended before 
pouring concrete foundation.

1) The depth of footing is referred to borehole surface at time of investigation.

4) The value showed in ( ) is the allowable bearing capacity of spread footing is limited 

at 30 t/m2.

(This summarized has been prepared in order to aid in the evaluation of the site condition only, to assist the 
engineering in the design of the project, based on our understanding of the design details, criteria & utilization of 

the projects outlined herein.)

5) The footing is recommended on stiff to very stiff in cohesive soil (clay) or medium 
dense to dense in cohesionless soil (sand), which have SPT-N > 20 blows/ft and are 
not recommended  placed on embankment.

2) The net allowable bearing capacity in cohesionless soil (SAND) layer which is 
controlled by 25 mm. settlement. ( by Peck, Hanson and Thornburn -1974)

3) (*) The net allowable bearing capacity in cohesive soil (CLAY) layer a which is 
controlled safety factor by 3.0 (by TERZAGHI, SKEMPTON -1951)

BH No.

  TABLE  : RECOMMENDED FOR SPREAD FOOTING ON GROUND 

  LOCATION :  EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline)

Net Allowable Bearing Capacity (tons/m2) at depth (m.)

  PROJECT  :  New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project



 Factor of safety, (F.S)    =   2.5 Pile top depth is referred to borehole surface  =   -1.00   m. 

BH Pile Ultimate End Accumulated

Tip Depth Bearing Skin Friction

 (m.) Capacity (t/m2) (t/m.)  0.35 m.  0.40 m.  0.50 m.  0.60 m.  0.80 m.

BH-01 11.0 500.0 15.9 23.9 30.1 44.6 61.8 104.5

12.0 500.0 19.0 25.0 31.4 46.0 63.4 106.3

13.0 500.0 22.5 26.4 32.8 47.7 65.3 108.6

BH-02 3.0 390.7 1.0 15.0 19.6 30.4 43.6 77.2

4.0 390.7 2.0 15.2 19.8 30.5 43.7 77.0

6.0 500.0 4.7 20.2 26.0 39.9 56.7 99.3

8.0 500.0 8.7 21.4 27.4 41.4 58.3 100.8

9.0**rock 500.0 11.0 22.2 28.3 42.4 59.4 101.9

BH-03 8.0 500.0 8.5 21.4 27.3 41.3 58.2 100.7

9.0 500.0 10.8 22.2 28.2 42.3 59.3 101.8

10.0 500.0 13.4 23.1 29.2 43.5 60.6 103.2

z Method of pile Dry (4) Dry (4) Dry (4) Dry/Wet (4) Wet (4)

Remarks:

 LOCATION   :   EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline)

 PROJECT  :   New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project

No.

Allowable Compression Capacity (tons/pile)

2) [b] The pile base bearing capacity on soil or rock capacity which may be larger than pile 
strenght should be as concrete strength will control, the allowable stress of concrete as 0.25 f'c 
 [f'c = 280 ksc]

(This summarized has been prepared in order to aid in the evaluation of the site condition only, to assist the engineering in the 
design of the project, based on our understanding of the design details, criteria & utilization of the projects outlined herein.)

1) The ultimate end bearing capacity is limits at 500  tons/sq.m.

4) -[c] For dry process bored pile in sandy soil it may be found the problem of groundwater 
seepage into the hole. full casing may be required and concrete pouring under water may be 
done if there is water in borehole. another technique such as wet process bored pile may be 
done instead of dry process if it is necessary.

3) Pile integrity tests and pile load tests should be carried out

 TABLE : RECOMMEDED PILE CAPACITY FOR SINGLE COMPRESSION BORED CONCRETE PILE



APPENDIX

SOIL BORING FOR BH-01

SOIL BORING FOR BH-02

SOIL BORING FOR BH-03



LOCATION OF BOREHOLE

BH-01

BH-02
BH-03
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เอกสำรกำรอบรมควำมปลอดภัยอำชีวอนำมัย 

และสภำพแวดล้อมในกำรท ำงำน (Safety Introduction) 
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บันทึกข้อตกลง 
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ประกำศนโยบำย คุณภำพ ควำมมั่นคง ควำมปลอดภัย อำชีวอนำมัย 
สิ่งแวดล้อมและควำมรับผิดชอบต่อสังคม 
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Organization Chart 

  



Ch
es

ad
ap

on
g N

ua
nju

n
Pr

oje
ct 

Ma
na

ge
r

08
1 8

66
 93

10

Ka
no

ks
ak

 Ta
sri

Co
ns

tru
cti

on
 M

an
ag

er
08

 13
55

 02
45

Su
ka

nla
ya

  C
him

tha
le

Sa
fet

y  
Of

fic
er

08
 74

39
 39

84

Su
pp

or
t &

 S
er

vic
e S

ec
tio

n (
SS

)
(S

up
er

vis
or

)
08

5 1
40

 38
74

W
ar

ale
e W

ee
ra

sil
ap

ac
ha

i
En

vir
on

me
nta

l S
pe

cia
lis

t
06

1 4
79

 19
44

Yo
thi

n
tea

rm
tam

Sa
fet

y t
ec

hn
ica

l
08

7 0
65

31
54

O
rg

a
ni

za
ti

on
 c

ha
rt

.

1421
Rectangle




ภำคผนวก ข-22 

หนังสือแต่งตั้งจป.แต่ละระดับ 
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ตัวอยำ่งใบอนุญำตท ำงำน (Work Permit) 
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ข้อก ำหนดกำรท ำงำนเชื่อมต่อทอ่  
(Welder Qualification Test Procedure)  
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1. PURPOSE

This procedure detail the methodology for welder qualification for Pipeline, Piping and 

Steel Structure work directs welder to perform the correct way for obtaining qualifications

2. SCOPE

The procedure shall be applicable for welder qualification for manual weld and Simi auto 

of Piping and Steel Structure work

3. ABBREVIATION

OWNER EGCO Cogeneration Company Limited EGCO

Consultant Unity Engineering and Consultancy Services Company Limited UNITY

Advisor PTT Public Company Limited PTT

Contractor TRC Construction Public Company Limited TRC

ITP Inspection and Test Plan

TPI Third Party Inspection

NOI Notice of Inspection

WPS Welding Procedure Specification

PQR Procedure Qualification Record

WQT Welder Qualification Test

NDT Non-Destructive Testing
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4. REFERANCE

ASME B31.8 Gas Transmission and Distribution Piping Systems

ASME B31.3 Process Piping

API  1104 Welding of Pipeline and Related

ASME BPVC IX Qualification Standard for Welding, Brazing, and Fusing

Procedures; Welders; Brazers; and Welding, Brazing, and 

Fusing Operators

AWS   D1 1 Structural Welding Code Steel

ASME SECTION V Nondestructive Examination

ASME SECTION II PART C Specifications for Welding Rods, Electrodes, and Filler Metals

SNT TC 1A Recommended Practice for Qualification of Nondestructive 

Testing Personnel 

PR-W-2006.10-010-001 Welding Procedure and Procedure Qualification Record for 

Pipeline

PR-W-2006.10-010-002 Welding Procedure and Procedure Qualification Record for 

Steel Structure

PR-W-2006.10-010-004 Welding Procedure and Procedure Qualification Record for 

Piping

5. RESPONSIBILITY

5.1 The Responsibility of Contractor

The Contractor shall compile document and supply Welding Procedure Specification 

WPS standards and specifications

All welders will be listed and assigned unique identification numbers at the time of their 

qualification Each welder shall submit two photos of one inch and ID CARD copy, which 

will be put on the welder s badge card & Welder cert, to Project Department

The Contractor shall be review, verify and certify document for welder qualification and 

up date record in summary welder register

5.2 The Responsibility of OWNER

OWNER/ Consultant shall approve all welder documents

OWNER/ Consultant shall verify welder s Cert, badge card 
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6. WELDER QUALIFY TEST AND TEST COUPON

6.1 The welder qualify test for pressure part (Pipeline.) following API 1104 Welding of Pipeline 

and Related faculties accordance with API 1104, 6.2 

The test coupon shall be flame cut / machined and beveled as show on joint detail of 

welding procedure specification for welder qualification and test piece minimum length 

shall

6.2 The welder qualify test for pressure part piping following ASME BPVC IX Welding, 

Brazing, and Fusing Qualifications Test coupon materials for welder qualification will be 

made from same P number materials or substituted in accordance with ASME Sec IX, 

QW 423 1

The test coupon shall be flame cut machined and beveled as show on joint detail of 

welding procedure specification for welder qualification and test piece minimum length 

6.3 The welder qualify test for non pressure part Steel structure, pipe support, Etc following 

AWS D1 1 Structural Welding Code Steel Test coupon materials for welder qualification 

will be made from materials specify or substituted in accordance with AWS D1 1 Structural 

Welding Code Steel 2020 topic 6 21 1 welder qualification plates & figure 6 20 The 

coupon shall be flame cut machined and beveled as show on joint detail of welding 

procedure specification for welder qualification
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6.4 Generally, the size of test coupon will be used as following unless otherwise specifies ; 

Applied WPS PQR

Test Coupon Qualified Range

RemarkSize Materials Welding 
Process

Thickness
mm

Position Outside
Diameter

Thickness
mm

Position

Pressure 
Part

Pipeline
(API 1104)

WPS No. 
API/12.75-
D/0.188-T-
0.75/65-Y

PQR/API/12.75-
D/0.188-T-
0.75/65-Y

Pipe OD   
6

Carbon 
steel 

Group A

GTAW 
+

SMAW
10.97

Fix
Uphill 

O

> 2.375
3.9 19.0

All
Uphill Groove

Pressure 
Part

Piping
ASME IX

WPS-
PIPING-CS-

01

PQR-TRC-FS-
05

Pipe OD 
1/2
Joint

Carbon 
steel

P1 Gr.1
GTAW 3 6G 1/2 and 

Over
Up to 
7

All
(Uphill)

Groove
&

Fillet
WPS-PIPING-

CS-02
PQR-TRC-FS-

08
Pipe OD   Carbon 

steel
P1 Gr.1

GTAW 

SMAW
10.97 6G

2 7 8 and 
Over

Up to 
21.94

All
(Uphill)

Non 
Pressure 

Part
Steel 

Structure
AWS D1 1

STS-02
TRC-004 2G
TRC-005 3G

Plate
Min

150 X 
180 mm

Witch 
back weld

Carbon 
steel

SMAW
12 00

3G Only 
qualified for 
pipe equal 

to or greater 
than 24 in 
600 mm in 
diameter 

with 
backing, 

back 
gouging, or 

both

3 24
F, H, V

Groove
&

Fillet

STF-02

TRC-PQR-
FCAW-001/09
2G
TRC-PQR-
FCAW-001/09 
3G
TRC-PQR-
FCAW-001/09 
4G

FCAW 12 00
3G

3 24

F, H, V
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7. QUALIFICATION TEST

7.1 The test pieces shall be prepared, cleaned, fitted and tacked as required on welding 

procedure qualification (See 6.4 table above for WPS.) for welder qualification

7.2 After welding, identification No and position shall be marked on the test pieces for 

identification before the NDT RT

7.3 The contractor QC shall inform the results of qualification test and witness all qualification 

test to evaluate welder s ability

7.4 After test coupon are welded completely, the test coupon shall be visually inspection by 

Third Party Inspection TPI and by Contractor QC and witness by OWNER/ Consultant 

as it discretion prior to NDT by Radiographic Test RT)

8. COMBINATION WELDING PROCESS 

Where a combination welding process applied for pressure part are used on a single 

test coupon, the limits of thickness for which the welder is qualification dependent upon 

the thickness of the deposited weld metal with each welding process

Failure of any portion of a combination test in a single test coupon shall constitute failure 

of the entire combination

9. ACCEPTANCE CRITERIA

Applied Visual Inspection
Non-Destructive Testing

Radiographic Test RT)

Pressure Part

Pipeline

(API 1104)

API 1104, 6.4 API 1104, 6.6.2 & 9.3

Pressure Part

Piping

(ASME IX)

ASME IX, QW-194 ASME IX, QW-191

Non -Pressure Part

Steel Structure

(AWS D1.1)

AWS D1 1 2020 , Table 
AWS D1 1 2020

Topic 6 23 3 2
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10. RETEST

If a welder fails to qualify for given class, he/she may requalification test for 2 times 

minimum of one-month practice. Under special circumstances immediate retest may be 

conducted, provided double the number of test coupons are prepared and tested.

11. WELDER TRANSFER IF APPROVED)

The welder transfer shall be used in this project and shall be approved from OWNER/ 

Consultant. 

The welder transfer shall be pass first production test weld joint by Radiographic Test 

RT).

12. WELDER CERTIFICATE PERIOD OF EXPIRE DATE

The welder s qualification as specified this project shall be considered as remaining in 

effect indefinitely unless

The welder shall be show evidence of welder performance work that has been 

done Resume, Welder cert , Badge card or Etc

The welder is not engaged in a given process of welding for which the welder is 

qualified for a period exceeding six months

13. APPENDICES

Appendix A: Inspection Format

Appendix B: Welder Qualification Certificate

Appendix C: Welder ID Card
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Appendix A: Inspection Format
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Appendix B: Welder Qualification Certificate
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Appendix C: Welder ID Card
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ใบรับรองกำรอบรมกำรปฏิบัติงำนเกี่ยวกับรังสี  
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ใบอนุญำตท ำงำนฉำยรังสี  
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ป้ำยประชำสัมพันธก์ำรด ำเนินกิจกรรมโครงกำร 
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กรมธรรม์ประกันภัย 
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หนังสือขอควำมอนุเครำะห์น ำส่งผู้ป่วยและผู้บำดเจ็บต่อ 
โรงพยำบำลมงกุฎระยอง 
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ตัวอย่ำงผลกำรตรวจสุขภำพก่อนเริ่มงำน  
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ประกำศเรื่องกำรตรวจโควิด 19 หลังวันหยุดในช่วงเทศกำลปีใหม่ 
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