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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 FIELD SOIL INVESTIGATION
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Item Description Standard Quantity
; 'Soil Boring into hard soil SPT-N > 50 for 3 ASTM D 1586& 3 Hole(s)
: consecutive tests ASTM D 1587

2.2 LABORATORY TESTS

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 ASTMD7263 | 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 BORING & TESTING
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.
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Type of Test Standard
Atterberg limits test (Liquid and Plastic limits) ASTM D 4318
Unit weight determination ASTM D7263
Natural water content ASTM D 2216
Sieve Analysis ASTM D 421 & D 422

3.3 DESCRIPTION AND SOIL CLASSIFICATION

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:

SPg]gw\jglue Rela(\ve(;\jnsily Dr Condition Inlern(al:l}:grij(iun (3
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:
SP;-:\‘,%alue U"-dsf;g\:gdt;h e Consistency
Su (m2)

<2 <15 Very Soft

2-4 15-25 Soft
4-8 25-5.0 Medium

8-15 5.0-10.0 Stiff
15-30 10.0-20.0 Very stiff

>30 >20.0 Hard

3.2

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 2" and 3¢ 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

Laboratory tests were performed following ASTM Standard on the selected representative

samples as follows
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TEST RESULTS

SUBSOIL CONDITIONS

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

FOUNDATION RECOMENTDATIONS

ALLOWABLE LOAD CAPACITY OF VARIOUS FOUNDATION

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

GENERAL RECOMMENDATIONS

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

e 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.

5.2.21n 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.

e 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.

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

e 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.
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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’s wall. So,
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
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PROJECT : New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project il 1/5

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

TABLE : SUMMARY OF SUBSOIL CONDITION FOR BORED HOLE

BH L:;f’ Depth SollDescription SPTN, (Blowiﬂ.)
No. (m.) [Su, (tons/m?)]
BH-01 1 000045 | Loose, Clayey SAND, Dark Brown-{SC] 9
2 045195 | Loose to Medium dense, Clayey SAND, Brown with Gray-[SC] 9-13
3 195495 | Loose toMedium dense, Clayey SAND, Brownish Gray-[SC] 7-18
4 4951095 | Loose to Dense, Clayey SAND, Light Gray-[SC] 4-44
s | 10951845 (D;:sea r:: \(ierzltiserr;s%isié]ayey 'SAND, Yellowish Brown with Dark 46550
BH-02 1 000095 | Loose toMedium dense, Silty SAND, Dark Brown-[SM] 4-11
2 0953.08 | Loose to Very dense, Silty SAND, Gray with Brown-{SM] 4-50
3 3089.00 | Denseto Very dense, Clayey SAND, Light Gray and Brown-[SC] 32->50
4 9.00-9.00 | Bed rock or Boulder Surface, -[Rock]
" s BH-03 1 000095 | Veryloose to Loose , Clayey SAND, Dark Brown-[SC] 3-9
2 095345 | Loose to Dense, Silty SAND, Dark Brown-[SM] 4-30
1 ” 1 3 345495 | Dense, Clayey SAND, Brown with Gray-[SC] 37
_ 4 4951000 | Dense to Very dense, Clayey SAND, Brown with Gray-{SC] 30->50
= 5 | 10.00-10.00 | Bed rock or Boulder Surface, [Rock]

Table : SOIL CONDITION
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uStin Tuaie #in BORE HOLE NO. : BH-01
CLIENT : TRC Construction Public Company Limited JOB NO. H BSL-22-19529
PROJECT : New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATEDSTATRED 20/03/2022
LOCATION : EGCO Cogeneraton Power Plant and Out side Powe Plant Pipelin) DATEDFINISHED 2900312022
OBSERVEDWL. : 45  m DEPTH: 1845  m LAB.TESTED.  : 30-1/512022
COORDINATE N : 1270283 E 101199155 ~ GROUNDEL: 030  m DRLLEDBY : Roongsak
I3 ‘GRADATION NATURAL ATTERBERG LIMITS TOTAL Su
SAMPLE| DEPTH (m) % uscs (% PASSING SIEVE) WATER AND INDICES UNIT (tisg.m) SPT-N
o [T o | 2 [P  a T s | w0 | 720 | COMENT[E [P 7 [ o |wessr [ T ve [lowsr
cm) (%) ) | %) | ) (ticu.m) Qui2
ss-1 | o000 [ oss [ 23] sc | o5 | 81 | 60 | 46 9 30 | 15 | 15 | 240| 185 9
ss2 | oso [ oss [ 3] sc| or | 78| s | 9 - R I TS 9
ssa | 100 [ tas [ 18] sc| o | 7o | s | a2 8 31 I | 15 [0sa| to1 13
ss4 | 150 | 1o [ 5| sc| e | | s | s 1 - B I TS i
sss | 200 [ 205 [ 7] sc| oo | &7 | &8 | 4 12 189 7
sss | 250 [ 25 [ 0] sc | s | 78 | 55 | 4 5| 2 l o | 13 [o08| ter 1
8§ -7 3.00 345 18 sC 95 7% 56 4“1 10 - - - 193 16
1 2 ss8 | 450 [ ass [ 15 ] sc | 100 | s | 62 | 40 7 - S e 18
sso | 600 | eas [ 20| sc | 100 | s | 50 | 48 0 | l 15 | 13 | 0s8| 1es 4
— — = sso| 7a0 | 7o [ 2| sc | o | e | 45 | s 8 - B I 6
ssoa1] soo | oss [ 2| sc| o | 7| s | @ 9w | s l % | 19 |0ar| 19 2
Table: SUMMARY OF TEST RESULTS ss-12]| 1050 | 1095 | 30 | sc [ 99 | 8 | 68 | 43 23 - - - | e 4“4
ss-i3| 1200 [ 1245 [ 22| sc | or | e | e | 40 2 | s l | 7 |on| 1e %
ss-ta| 1350 | 13es [ 25| sc | o7 | w | s [ 3 19 - R A 1 58
ss-15| 1500 [ 1645 [ 33| sc | oo | & | s | 41 7 | e | 2| 15 |ass| 208 53
ss-t6| 1650 | 1695 [ 15 | sc | e | e | s | a1 © | w2 | 2| o |ams| 20 57
ssot7] 1800 | taas [ 2t | sc | o | e | a5 | m 1 - A 5
USCS = UNIFIED SOIL CLASSIFICATIONSYSTEM Pl = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
L = LouoLmT U = LIQUIDITY INDEX UC = UNCONFINED COMPRESSION TEST
R - —— . . - Cnie e - PL = PLASTICLIMIT SPT=  STANDARD PENETRATIONTEST ~ PP = POCKET PENETRATION TEST
1.2-2 Page 15 of 77 1.2-3 Page 16 of 77

SUMMARY OF TEST RESULTS :
BORE HOLE NO. : BH-03

SUMMARY OF TEST RESULTS : BOULTER §
BORE HOLE NO. : BH-02 v

CLIENT TRC Construction Public Company Limited JOB NO. © BSL-22:19529 CLIENT + TRC Construction Public Company Limited JOBNO. : BSL2219520/1
PROJECT  New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATED STATRED  : 3000312022 PROJECT + New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATEDSTATRED  : 0510412022
LOCATION  : EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline) DATEDFINISHED 3000312022 LOCATION ~ : EGCO Cogeneration Power Plant and Out side Power Plant (Pipeling) DATEDFINISHED 0510412022
OBSERVEDWL. : -1.50 m DEPTH: 9.00 m  LAB,TESTED, : 3121412022 OBSERVEDWL. : -2.00 m DEPTH: 1000 m  LAB.TESTED. : 68412022
CO-ORDINATE N : 12791976 E : 101202083  GROUNDEL.: - m  DRILLEDBY : Roongsak CO-ORDINATE N : 12791877 E 101202630  GROUNDEL. - m  DRILLEDBY : J0dnd
[ ‘GRADATION NATURAL ATTERBERG LIMITS TOTAL Su & GRADATION NATURAL ATTERBERG LIMITS TOTAL Su
SAMPLE| DEPTH (m) § uscs (% PASSING SIEVE) WATER /AND INDICES UNIT (t/sq.m) SPT-N SAMPLE| DEPTH (m) § uscs (% PASSING SIEVE) 'WATER AAND INDICES UNIT (tisq.m) SPT-N
v [ 1o & | croup| w | st0 | a0 | sao | COMENT[ e[ [ | weenr [T ue fowsiny Vo [ ] o & | eroup e | 10 | mo | sao | CONENT[ [ e [ [ | weenr] T e fowsiy
cm (%) (%) (%) (%) (ticu.m) Qui2 cm (%) (%) %) (%) (ticu.m) Qui2
SS -1 0.00 045 12 M 99 90 52 26 5 NON-PLASTI - - 184 4 8§ -1 0.00 045 5 sC 96 88 58 30 5 33 19 14 | -1.00 1.83 9
ss2 [ 050 [ 095 | 15 | sm | 98 | o4 | 59 [ 27 6 [nonpuastid - | - | 195 1 ss2 | 050 [ 095 | 5| sc| 9 | ot | e | 7 7 - S| s 3
ss3 | 100 | 145 [ 13 [ sw [ 100 | 94 [ 60 | 2 7 |nonpuastid - | - | 185 5 ssa | 100 [ 145 [ 12| su | 9 [ e | 61 | 30 8 [nowpasm - [ - | 180 4
ss4 | 150 | 195 [0 sw [ o8 | s [ a2 | 2 8 |Nonpuastd - | - | 183 4 ss4 | 150 | 195 | e | sm [ o | e | st | 23 9 |nonpuastic| - | - | 180 4
ss-5 [ 200 | 245 | 9| sm | 100 | 2 | s3 [ 28 1 |NonpLasTid - | - | 1se 3 ss5 | 200 | 245 [ R - - - - - - - - - 7
ss6 | 250 | 295 [ o [ su | or | 74 | 3 | 2 6 |nonpuast - | - | 17 “ ss6 | 250 [ 205 [ 14| su | o [ 77| | 9 [nonpuasigl - | - | 198 30
§S -7 3.00 3.08 4 SM a7 63 3% 26 8 NON-PLASTI - - 1.99 50 s -7 3.00 345 14 sM 90 7 49 37 7 NON-PLASTIC} - - 197 30
ss-6 | 450 [ 495 |20 | sc | o | 7 | a2 | 2 9 o7 | e | 13 | 0s| 195 32 ssg | 450 [ a95 [ 18] sc | o5 | 60 | a6 | 3 13 23| 13| 10 [o00] 19 3
ss9 [ 600 [ 645 | 20| sc | 9ot [ 71 | s | 30 2 3 [ 18] 15 | 040 201 58 sso | 600 | 645 | 20| sc | o6 | o7 | e | 20 16 29 | 15 | 14 |oor| 19 %
ss-0| 750 | 780 [ 14 [ sc [ e | 69 [ 45 | 38 18 200 54 ss-of 750 | 795 | 25| sc [ o5 | 72| 4 | 36 15 27 | 7 | 10 | 020| 19 51
ss-1f 900 | 900 [ NR| - - - 50 10 ss-t| 900 | 925 | 15| sc [ o2 | 74| e | 2 3 - B ) 62 125
ss-2| 900 [ 900 | NR | Rook | - - - - - - -] - ss-12| 1000 [ 1000 [ NR| - - - - - - - |- 50 10
ss-13| 1000 [ 1000 | NR | Rock | - - - - . - -
USCS = UNIFIED SOIL CLASSIFICATION SYSTEM Pl = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH USCS = UNIFIED SOIL CLASSIFICATION SYSTEM Pl = PLASTICITY INDEX Su = UNCONFINED SHEAR STRENGTH
L = LIQUID LIMIT LI = LIQUIDITY INDEX UC = UNCONFINED COMPRESSION TEST (18 = LQuip LM U= LIQUIDITY INDEX UC = UNCONFINED COMPRESSION TEST
PL = PLASTICLIMIT SPT=  STANDARDPENETRATIONTEST PP = POCKET PENETRATION TEST PL = PLASTICLIMIT SPT=  STANDARD PENETRATIONTEST PP = POCKET PENETRATION TEST
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Table: LOG OF BORE HOLE

LOG OF BORE HOLE

BORE HOLE NO. : BH-02
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LOG OF BORE HO
BORE HOLE NO. : BH-01

CLIENT + TRC Construction Public Company Lirited J0BNO. : BSL-22-19529
PROJECT : New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATED STATRED 2910312022
LOCATION ~: EGCO Cogeneration Povier Plant and Out side Power Plant (Pipeline) DATEDFINISHED 2910312022
OBSERVED WL. : 450 m DEPTH: 1845 m. LAB.TESTED. 30-1/512022
CO-ORDINATE N : 12792834 E: 101199155  GROUNDEL. 030  m. DRILLEDBY : Roongsak
=] = STANDARD UNDRAINED SHEAR
k9 s PENETRATIONTEST- [ WATERCONTENT STRENGTH e
EREE SOIL DESCRIPTION SPTNVALUE LS L | X o © yeiau
SEZ 8 (Blowsift) (%) (tm?) (tm’)
3 10020 30 40 20 40 60 8 1203 4 § 18
-l 53] . o T &5
g :ﬂ Loose Clajey SAND, Dok Brown50) = 045 i
9 B Loose o Medium dense, Ciayey SAND, Brown with 3 -+ 191
L Gray{SC] Lo 13 18
- [1.89
L
- l =+ 191
= Loose to Medium dense, Clayey SAND, Brownish 1 19
Gray-SC]
ass] ﬂ 19
4 = {85 r
151
Loose to Dense, Glayey SAND, Light GrayISC]
z\ ! 194
“ 1
1095
45 <+
290
Dense o Very dense, Clayey SAND, Yellowish
Brown with Dark Gray and Light Gray S
4 9 e H—t 203
7 e 2
1845 <
END OF HOJE 1845 M.
»
m [rvp— FT—— _
§oEEL. R 3 o 68 o B8 o 00 o (0 o 00 o0 B co B8
& SEnr Bonermion fob S e
e =Ty e e o B o [0 o B8 o B o Bl o B o B
ocaalid B ceche Gy
B D mes Py [ w Olon B o B3 o M wi BB o0 B3 o0 B3 »r
¥ s Wt Lovl Sirai Panaabon essnce

CLIENT + TRC Construction Public Company Limited JoBNO, : BSL-22-19529
PROJECT + New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATED STATRED  : 3000312022
LOCATION ~ : EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline) DATEDFINISHED 3000312022
OBSERVED WL. : 450  m DEPTH: 200 m. LAB. TESTED. 3121412022
CO-ORDINATE N 12791976  E: 101.202083 GROUND EL. - m. DRILLED BY B Roongsak
1z STANDARD UNDRAINED SHEAR
sfeel s pENETRATIONTEST- [ WATER.CONTENT STRENGTH e
ZRYE SOIL DESCRPTION NVALUE PO L [ x a0 yoau
o (Blows/t) () (Um?) (tm’)
& 0 0 1203 15 18 20
L[ Loose o Medum cense, Sity SAND, Dark Brown- 7] £
2], 15} sM) 1 19
b
o 10 Loose to Very dense, Sity SAND, Gray with 4 1le3
Lo Brown-SH] 5
9 44 1
F e 308 058 %
K 2 19
Dense {0 Very dense, Clayey SAND, LightGray and
b2 Brown{SC) 21
o |wo
ESl 14 20
®
wo
o 900
Bed rock or Boukler Surface, -{Rock] END OF HQLE 900 M,
0
"
2
13
1
15
®
17
1
19
2
2
2
2
«
2%
%
N - Wn = NauslWate Contan
3 e o BT B ov B3 o Bl on- BB ov B o B3 o B0 ov B o B3 oo
s Shndars Percin Tex. A cLime
Se © e i Uit oo B«BEs sw- B s @D s EdwscED w B so B s
e Bt s I SocehoGy
B ey &, ¢ e 0w OlcnE o B o M w B o B o B3~
Otsare Water Lol SP1a T Sinadd Pasiaton Reitca
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LOG OF BORE HOLE TER STEWART LTD
BORE HOLE NO. : BH-03
CLIENT : TRC Construction Public Company Limited JOBNO. : BSL-22-19529/1
PROJECT : New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project DATED STATRED 051042022
LOCATION : EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline) DATED FINISHED 05/04/2022
OBSERVED WL. : -2.00 m. DEPTH: 10.00 m. LAB. TESTED. 6-8/412022
CO-ORDINATE N : 12791877 E: 101.202630 GROUND EL.: - m. DRILLED BY iqﬁnﬁ'
E STANDARD UNDRAINED SHEAR
ko2 penETRATIONTEST- | ATERCONTENT STRI TOTA AT
= SOIL DESCRIPTION B Lo x e yeu)
EEg8 (Blows!ft) %) (Um?) (tm’)
3 0 30 40 2 4 60 8 12 3 4 18 18 20
|5 [ o]  veryloose toLoose , Clayey SAND, Dark Brown- o — 83
57 2] 3 (a5
L 0s
4 p
4 1
Loose to Dense, Sity SAND, Dark Brown-{SM] & \
14
345 g *
Dense, Clayey SAND, Brown with Gray-{SC]
495 3 ™ 1
o = T
Dense to Very dense, Ciayey SAND, Brown v \_
GrayiSC) o 140
63125 cm l 203 &
10 1000
\ Bed rock or Boulder Surface, -Rock] / END OF HO|E 10.00 M.
"
”
13
1
1
"
1
18
1
»
2
2
k3
P
%
%
n [rp— [r——
@ B e e B o (3 o BB ow- B8 o ED o B3 o ED o B o B3 o
S D S P o Rt L
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PROJECT : New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project
LOCATION : EGCO Cogeneration Power Plant and Out side Power Plant (Pipeline)
TABLE : RECOMMENDED FOR SPREAD FOOTING ON GROUND
I Net Allowable Bearing Capacity (tons/m?) at depth (m.)
0.5m. 1.00m 1.50 m. 20m. 250 m. 3.0m.

BH-01 71 56 53 5.1 53 6.9

BH-02 37 3.6 3.1 275 [30] 228

BH-03 3.1 32 3.1 5.1 224 214

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 defails, criteria & utilization of
the projects outlined herein.)

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

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)

4) The value showed in ( ) is the allowable bearing capacity of spread footing is limited
at 30 tm”.

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 placed on

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.
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New Gas Pipeline System for EGCO Cogeneration SPP Replacement Project

PROJECT

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

LOCATION

TABLE : RECOMMEDED PILE CAPACITY FOR SINGLE COMPRESSION BORED CONCRETE PILE

-1.00 m.

Pile top depth is referred to borehole surface

=25

Factor of safety, (F.S)
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(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 defails, criteria & utilization of the projects outined herein.)

2) [b] The pile base bearing capacity on soil or rock capacity which may be larger than pile

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

RECOMMENDED THE SAFE LOAD OF

Table

strenght should be as concrete strength will control, the allowable stress of concrete as 0.25 f'c

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

SOIL FOR SINGLE BORED PILE

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

4) -[c] For dry process bored pile in sandy soil it may be found the problem of groundwater
done instead of dry process if it is necessary.

(COMPRESSION)
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SOIL BORING FOR BH-01

SOIL BORING FOR BH-02

SOIL BORING FOR BH-03
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LOCATION OF BORED HOLES
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LOAD CAPACITY OF SINGLE SQUARE PILE : BH-01 JOB No. : BSL-22-19529 LOAD CAPACITY OF SINGLE SPUN PILE : BH-01 JOB No. : BSL-22-19529
Pile Top(m.) : Factor of Safty (F.S.) :  2.50 Pile Top(m.) : =1.00  Factor of Safty (F.S.) : 2.50
Pile Size B A Weight Sum of qf  qe Y3 Oe NF Wp Qu Qa Pile Size Weight Sum of qf  gqe of Qe NF Wwp Qu Qa
(m) m  m2) kg/m  (&/m)  (t/m2)  (t) () ) ® ®  (®) (m) kg/m  (t/m)  (t/m2)  (£) (t) () (t) () («)
Pile Tip(m.) : 1700 Pile Tip(m.) :
S0 18xle  0.720 0.0324  T¢ 15.02 800.0 115 25.9 0 0.8 36.6 .25 88 15.92 800.0  12.5  39.3 0 0.9 20
0.880 0.0484 116 15092 800.0 140 3.7 0 12 sl 0.30 118 15092 800,015 565 0 12 27
1.040 0.0676 162 15.92 800.0 16.6 54.1 0 1.6 69.0 0.35 151 15.92 800.0 17.5 77.0 0 1.5 36
11200 010500 216 15092 00,0 181 120 0 22 esls 0.40 199 1592 800.0 2000 100.5 0 200 a6
1.400 0.1225 294 15.92 800.0 22.3 98.0 0 2.9 117.3 0.45 242 15.92 800.0 22.5 127.2 0 2.4 57
1.600 0.1600 384 15.92 800.0 25.5 128.0 o 3.8 149.6 0.50 301 15.92 800.0 25.0 157.1 0 3.0 7
10800 0.2025 486 15,92 800.0 267 1e2.0 0 19 1858 0.60 408 15,92 800.0 300 2262 0 a1 98
21100 0.2756 662 15.02  800.0 334 220.5 O 6.6 247.3 0.80 667 15092 800.0  40.0 021 0 170
12.00 Pile Tip(m.)
0.720 0.0324 78 18.97 800.0 14 25.9 0 0.9 38.7 15 Q.25 28 18.97 800.0 14.9 39.3 0 1.0 53.2 21
0.850 0.0484 116 1807 800.0 17 3.7 0 150 sa1 21 0.30 118 18,97 800.0  17.5 565 0 s 2
1l080 0.0676 162 18197 800.0 20 541 0 18 20 28 0.35 151 18,97 800.0 2005 77.0 0 L7 %2 3
11200 010500 216 18197 B00.0 23 7200 0 2.4 sl 3 0.40 159 18l97  800.0 238  100.5 0 1222 4
1.400 0.1225 294 18.97 800.0 27 98.0 0 3.2 121.3 47 0.45 242 18.9 800.0 26.8 127.2 0 2. 151.4 59
Tl600 011600 384 18097 00,0 30 128.0 0 42 1541 59 0.50 501 18,97 800.0 2008 1571 0 530 1836 1
1l800 0.2025 186 18l97  800.0 34 le2.0 D 555 1908 73 0.60 aoe 18197 B00.0 358 2262 0 15 2515 100
DH 52.5x52.5 2.100 0.2756 662 18.97 800.0 40 220.5 0 7.3 253.1 97 0.80 667 18.97 800.0 47.7 402.1 0 7.3 442.5 173
Pile Tip(m.) 13.00 Pile Tip(m.)
S0 18x18 8 800.0 16 0 0.0 412 16 0.25 08 800.0 0 11 22
so 22x22 116 80000 20 0 14 s 22 030 118 800.0 0 s 30
SQ 26x26 1.040 0.0676 162 800.0 23 0 1.9 75.5 29 0.35 151 800.0 0 1.8 39
SQ 30x30 1.200 0.0900 216 800.0 27 0 2.6 96.4 37 0.40 199 800.0 0 2.4 49
5Q 35x35 1.400 0.1225 294 800.0 31 0 3.5 125.9 48 0.45 242 800.0 0 2.9 61
50 40x40 11600 0.1600 384 8000 36 0 16 1553 61 0.50 301 800.0 0 36 73
5Q 45x45 1.800 0.2025 486 800.0 40 0 5.8 196.6 75 0.60 408 800.0 0 4.9 103
DH 52.5x52.5 2.100 0.2756 662 800.0 47 220.5 o 7.9 259.7 99 0.80 667 800.0 0 8.0 75
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LOAD CAPACITY OF SINGLE BORE PILE : BH-01 JOB No. : BSL-22-19529 E
o & i
Pile Top(m.) : =1.00  Factor of Safty (F.s.) :  2.50 g 25 [P g
g 2lggangvzenss T
Pile Size P A Weight Sum of gf  qe of Qe NF 3 Qu Qa o E =Y Sdas e El
M s ]
(™ @ @) ke/m  (/m (e/m2) (0 () (B (® (& (® g HES E
Pile Tip(m.) + 11.00 ES P g
0.30 0.0707 170 5.2 500 15.0 0 .6 18 FRNSE- T IS B e E
0.35 0.0962 231 15.92 500  11.5 0 6.3 2 o, &H §§ i FREEI i
0.40 027 02 s s00 2000 0 755 30 SR L z
0.50 0.1963 471 15.92 500 25.0 0 118.5 a5 é I o .?3
0.60 0.2827 679 1.2 500 30.0 0 146 62 gal 48 & leaa £
0.50 0.5027 1206  15.92 500  40.0 0 121 279.3 104 w8 EEEE gg RS R e H
1.00 0.7854 1885 15.92 500 50.0 0 168 423.9 158 - £sg b ¢ S £
1.20 1.1310 2714 15.92 500 60.0 0 27.1  598.3 223 2 mgm; k]
150 : o 1m0 7500 o s ses aa g.58%0 g3 H
180 ssar @07 1s.e2 500 900 L e 100 ae gEEEaﬁi $3 |gcsesesgens 2
2.00 5.L416 7540 15.52 500 100.0 o 5.4 1595.4 533 g4 k5 |77 e -
pile Tip(m.) 12.00 8 g
0.30 0.942 0.0707 170 16.97 500  17.5 0 19 st 1s z
0.35 1.100 0.0962 231 18.97 500 20.9 0 2.5  66.4 25 Mo e a T nen 0o K
0.40 1.257 0.1257 302 18.97 500 23.8 0 3.3 834 a1 amoesETosEs &
0.50 1.571 0.1963 471 18.97 500 29.8 ) 5.2 122.8 46 = e wn ‘g
0.60 1.885 0.2827 679 16.97 500 35.8 0 7.5 169.7 65 5. TROCF8ESERS £
0.80 2.513 0.5027 1206 18.97 500 47.7 0 13.3  285.7 106 i3 e s oo H
1.00 3.142 0.7854 1885 18.97 500 59.6 0 2007 431.6 160 g2 igicaniisndnssg 2
1.20 3.770 1.1310 2714 18.97 500 1.5 0 29.9  607.2 225 g 2
1.50 4712 1.7671 4241 18.97 500 89.4 0 46,7 926.3 343 A i
1.80 5,655 2.5447 6107  16.97 500 107.3 o 612 13125 485 d Bl s
2.00 6.283 3.1416 7540  18.97 500  115.2 0 829 1607.1 3593 bt g
Pile Tip(m.) 13.00 . 8- P, @
0.30 0.0707 170 247 500 0 2.0 2 g §i 185R8REsRsaR 3
0.35 0.0962 231 22.47 500 0 2.8 26 T in < GEnmme H
0.40 0.1257 302 22.47 500 0 3.6 33 | 8
0.50 0.1963 471 22.47 500 0 5.7 a8 g8 . o
0.60 0.2827 679 22.47 500 0 8 & ga & N X
0.80 0.5027 1206 22.47 500 0 145 109 e § H 28 o o owo 2
; 48 H 85 8 b s g
1.00 0.7854 1885 22.47 500 0 22.6 163 43 ge ga ¢ g gg% g
1.20 1.1310 2714 22.47 500 o 32.6 228 o e HE " gD gl e 2
1.50 1. @i 22,47 s00 o so.s 30 £l FEE LR B o “
1.80 2.5447 6107 22.47 500 1272.3 0 73.3 1326.1 486 §& e B g
2.00 3.1416 7540 22.47 500 1570.8 0 90.5 1621.5 594 28 = g 3
g @ & 3 RN RS g
8y LI ' H
23 3 8
8° g
g% % °
i I 3
-1 ) <
P 5 £ 22588388
sS= 24 2 SR g g F
54 s 35 B
g3 3 e
2&
2§ RS T b
£3 g
ERE M f253fazz242
281 4 3 3383348538483
SgL B -
2Qm k3 oo
288¢a ~ 1,1328882822287
g £ Soddda Faa
Bifigizacsascszss
% E g 18i¢g 2233283
81 & fEicIoinInIil
Bslsg
pEels o .
235” ig hameneceagd
& Z3 A
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LOAD CAPACITY OF SINGLE SQUARE PILE : BH-02 JOB No. BSL-22-19529
Pile Top(m.) Factor of Safty (F.S.) : 2.50
Pile Size B A Weight Sum of qf Ge NF Wp ou 0a
(m) (m) (m2)  kg/m (t/m)  (t/m2) () (t) (t) () «®)
Pile Tip(m.) 3700
50 18x18 0.720 0.0324 18 1. 781.4 0.7 25.3 [ 0.2 259 10
50 22x22 0.880 0.0484 116 1.03 781.4 0.9 37.8 o 02 385 15
50 26x26 1.040 0.0676 162 1.03 7814 1.1 52,8 0 0.3 536 21
50 30x30 1.200 0.0%00 215 .03 7814 1.2 70.3 0 0.4 711 28
50 35x35 1.400 0.1225 204 1.03 781.4 1.4 95.7 0 0.6 9.6 38
50 40x40 1.600 0.1600 384 1.03 781.4 1.7 125.0 0 0.8 125, 50
50 45%45 1.800 0.2025 486 1.03 781.4 1.9 158.2 0 1.0 1591 83
D# 52.5%52.5 2.100 0.2756 662 1.03 781.a 2.2 215.4 0 1.3 2162 86
Pile Tip(m.) 4.00
78 2.03 781.4 1 25.3 0 0.2 10
116 2.03 781.4 2 37.8 0 0.3 15
162 2.03 781.4 2 2.8 0 0.5 21
216 2.03 781.4 2 70.3 0 0.6 28
254 2.03 781.4 3 95.7 0 0.9 39
384 2.03 781.4 3 125.0 o 1.2 50
186 2.03 781.4 1 158.2 0 1.5 53
662 2003 7814 1 215 0 2.0 86
Pile Tip(m.)
50 18x18 8 800.0 3 0 0.4 1
50 22x22 116 500.0 4 0 0.6 17
50 26x26 162 800.0 5 0 0.8 23
S0 30%30 216 800.0 5 0 11 30
5Q 35x35 294 800.0 7 0 1.5 10
50 40x40 384 800.0 8 0 1.9 52
45x45 486 800.0 9 0 2.1 66
DH 52.5x52.5 662 800.0 10 220.5 0 3.3 89
Pile Tip(m.)
50 18x18 78 8.68 800.0 6.2  25.9 o 0.5 12
sQ 22x22 116 8.68 800.0 7.6 38.7 o 0.8 18
50 26x26 162 8.68 800.0 9.0 54,1 0 11 24
50 30x30 215 8.68 800.0  10.4  72.0 0 15 31
£ 294 8.68 800.0 12.1  98.0 0 2.1 12
5Q 40x40 384 8.68 800.0  13.3  128.0 0 2.7 54
50 45x45 86 8.68 800.0 15.6  162.0 0 3.4 68
DH 52.5%52.5 662 8.68 800.0  18.2  220.5 0 a6 B
Pile Tip(m.)
50 18x18 78 11.01 7.9 32.4 0 0.6 16
sQ 22x22 116 11.01 9.7 48.4 0 0.9 22
5Q 26326 162 11.01 1000 114 67.6 0 1.3 30
50 3030 216 11.01 1000 132 s0.0 0 1.7 10
50 35%35 294 11.01 1000 5.4 122.5 0 2.4 53
50 40x40 384 11.01 1000 17.6  160.0 o 3.1 68
50 45x45 186 11.01 1000 19.8  202.5 0 el 85
DH 52.5x52.5 2.100 0.2756 662 11.01 1000 2301 275.6 o 5.3 114
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4.1-16 Page 51 of 77
LOAD CAPACITY OF SINGLE BORE PILE : BH-02 JOB No. BSL-22-19529
Pile Top(m.) : —1.00 Factor of Safty (F.S.) 2.50
Pile Size B A Weight Sum of gf  ge of Qe NF Wp. Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tip(m.) :  3.00
0.30 0.942 0.0707 170 1.03 31 1.0 27.6 0 0.3 28.3 11
0.35 1.100 0.0962 231 1.03 B 11 3746 0 0.5 3.3 15
0.40 1.257 0.1257 302 1.03 391 1.3 491 0 0.6 498 2
0.50 1.571 0.1963 471 1.03 31 1.6 76.7 0 0.9 7.4 30
0.60 1.885 0.2827 679 1.03 301 1.9 1105 0 140 1111w
0.80 2.513  0.5027 1206 1.03 381 2.6 196.4 0 2.4 196.6 71
1.00 3.142 0.7854 1885 1.03 391 3.2 306.9 o 3.8 306.3 120
1.20 3.770 1.1310 2714 1.03 391 3.9 441.9 o 5.4 440.4 173
1.50 4712 1.7671 4241 1.03 R 4.9 690.5 0 8.5 6869 270
1.80 5.655 2 6107 1.03 391 5.8 994.3 1 122 986.9 387
2.00 6.283 3 7540 1.03 31 6.5 12275 0 15.1 1218.5 479
Pile Tip(m.) 4
0.30 0.942 170 2.03 391 1.5 2706 0 0.5 29,0 11
0.35 1.100 231 2.03 391 2.2 o 0.7 3%.1 15
0.40 1.257 302 2.03 31 2.6 0 0.9 50.7 20
0.50 1571 an 2.03 B 3.2 0 1.4 785 3
0.50 1.885 679 2.03 391 3.8 0 2.0 112.3 a1
0.80 2.513 1206 2.03 391 5.1 o 3.6 197.9 77
1.00 3.142 1885 2.03 1 6.4 0 5.7 307.6 120
1.20 3.770 1.1310 2714 2.03 31 7.7 0 8.1 4414 172
1.50 4712 17671 4241 2.03 381 9.6 0 12,7 687.3 267
1.80 5.655 2.5447 6107 2.03 301 11 0 18.3 o87.4 3m
2.00 6.283 3.1416 7540 2.03 291 12.8 0 22.5 1217 473
Pile Tip(m.) 6.00
0.30 0.942 0.0707 170 1.73 500 4.5 0 0.8 39.0 15
0.35 1100 0.0962 231 1.73 500 5.2 0 1.2 s2.2 20
0.40 .257  0.1257 302 4.73 500 5.9 0 1.5 67.3 26
0.50 571 0.1963 471 4.73 500 7.4 ) 2.4 103.2 40
0.50 885 0.2827 679 1.73 500 8.9 0 3.1 169 57
0.80 513 0.5027 1206 1.73 500 11.9 0 6.0 2572 99
1.00 142 0.7854 1885 4.73 500 14.9 0 9.4 3981 134
1.20 770 1.1310 2714 4.73 500 17.8 0 13,6 589.7 220
1.50 712 421 1.73 500 22.3 0 21,2 8847 341
1.80 .655 6107 4.73 500 26.7 0 30.5 1268.6 489
2.00 283 3. 7540 4.73 500 29.7 0 37.7 1562.8 603
Pile Tip(m.) 8.00
0.30 0.942 0.0707 170 8.68 500 8.2 35.3 0 1.2 a2 1s
0.35 1.100 0.0962 231 8.68 500 9.5 48.1 o 1.6 56.0 21
0.10 1.257 0.1257 302 5.68 500 10.9  62.8 0 2.1 716 27
0.50 1.571 0.1963 471 8.68 500 13.6  98.2 0 3.3 a1
0.60 1.885 0.2827 679 8.68 500 16.4 141.4 0 4.8 58
0.80 2.513 0.5027 1206 8.68 500 21.8 2513 0 8.4 101
1.00 3.142 1885 8.58 500 27.3 3927 0 13.2 155
1.20 3.770 2714 8.68 500 32.7 565.5 0 15.0 220
1.50 4.712 4241 8.68 500 0.9 8336 0 29.7 320
1.80 5.655 6107 8.68 500 9.1 1272.3 0 2.8 486
2.00 6.283 3. 7510 8.58 500  51.5 1570.8 0 52.8 597
Pile Tip(m.) 9.00
0.30 0.942 0.0707 170 1101 500 10.4  35.3 0 1.4 a4 17
0.35 1.100 0.0962 231 11.01 500 12.1  as.1 0 1.8 sea 22
0.40 1.257 0.1257 302 11.01 500 13.8  62.8 0 2.4 742 28
0.50 1.571 0.1963 471 11.01 500 173 98.2 0 3.8 1117 42
0.60 885 0.2827 679 11.01 500 20.7 o 5.4 156.7 59
0.80 2.513 0.5027 1206  11.01 500 27.7 0 9.7  260.3 102
1.00 3.142 0.7854 1885 11.01 500 34.6 0 15.1 412.2 156
1.20 3.770 1.1310 2714 11.01 500 1.5 0 217 5853 2;1
1.50 4.712 L7671 4241 11.01 500 51.9 0 33.9 901.5 340
1.80 5.655 2.5647 6107  11.01 500 62.2 0 48.9 1285.7 485
2.00 6.283 3.1416 7540  11.01 500 69.1 0 60.3 1579.6 596
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LOAD CAPACITY OF SINGLE SPUN PILE : BH-02 3J0B No. BSL-22-19529
Pile Top(m.) : -1.00 Factor of Safty (F.S.) 2.50
Pile Size P a Weight Sum of gf  qe QF Qe NF Wwp Qu Qa
(m) kg/m (e/m)  (t/m2)  (£) ) ) ) () ()
Pile Tip(m.) :
0.25 88 7814 0.8 384 0 0.2 15
0.30 118 8.4 1.0  55.2 0 0.2 22
0.35 151 781.4 1.1 75.2 0 0.3 30
0.40 199 7814 1.3 es.z 0 0.1 39
0.45 242 781.4 1.5 124.3 0 0.5 50
0.50 301 7814 1.6 153.4 0 0.5 61
0.60 08 814 l.s 22009 0 0.8 &3
0.30 667 7814 2.6 392.8 0 1.3 157
Pile Tip(m.)
0.25 o8 2.03 7814 16 384 0 0.3 397 16
0.30 118 2.03 7814 1.9 552 0 0.1 56.8 23
0.35 151 203 7814 2.2 75.2 0 0. 1.0 31
0.40 199 2.03 7814 2.6 982 0 0.6 1001 a0
0.45 242 2.03 81,4 2.9 124.3 0 0. 126.4 50
0.50 301 2.03 7814 32 1531 0 0.9 1551 62
0.60 208 2.03 9814 38 22009 0 12 22305 89
0.80 667 2.03 781.4 5.1 392.8 0 2.0 395.9 157
Pile Tip(m.)
0.25 88 800.0 3.7 0 0.1 2.5 17
0.30 118 800.0 4.5 0 0.6 60.4 24
0.35 151 800.0 5.2 0 08 el 32
0.40 1499 800.0 5.9 0 1.0 105.5 42
0.45 242 800.0 6.7 0 1.2 1320 52
0.50 301 800.0 7.4 0 15 163.0 64
0.60 108 800.0 8.9 0 o 231 W
0.80 667 800.0  11.9 0 3407 182
Pile Tip(m.)
0.25 88 8.68 800.0 6.8 39.3 [) 0.6 45.5 18
0.30 118 8.68 800.0 8.2 56.5 0 0.8 63.9 25
0.35 151 8.58 800.0 9.5 77.0 0 11 o85S 34
0.40 199 8.63 800.0  10.5  100.5 0 12 11000 a3
0.45 202 8.58 800.0  12.3  127.2 0 1.7 1318 sS4
0.50 301 8.53 800.0  13.6  157.1 0 2.1 1685 66
0.60 408 8.68 800.0 16.4 226.2 0 25 2397 94
0.80 667 8.53 800.0  21.8  402.1 0 17 1193 1ss
Pile Tip(m.)
0.25 &8 11.01 1000 8.6  49.1 0 0.7 s51.0 22
0.30 118 11,01 1000 104 70.7 0 0.9 801 31
0.35 151 11.01 1000 12.1 96.2 0 1.2 107.1 2
0.40 199 11,01 1000 13.8  125.7 0 16 1379 54
0.45 242 .01 1000 15.6  159.0 0 19 17127 68
0.50 301 11.01 1000 17.3  196.3 0 204 2112 83
0.60 108 1ot 1000 20,7 282.7 0 3.3 3002 118
0.30 2.513 667 1101 1000 27.7  502.7 0 5.3 525.0 207
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PORE PRESSURE AND OVERBURDEN PRESSURE
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LOAD CAPACITY OF SINGLE SQUARE PILE : BH-03 JOB No. :  BSL-22-19529/
Pile Top(m.) : —1.00 Factor of Safty (F.S.) : 2.50

Piie size Weight Sum of qf  qe of Ge NF Wp ou 0a
(m) kg/m (e/m)  (e/m2)  (t) (€) (£) (t) «®) )

Pile Tip(m.)
50 1818 78 8.5 800.0 6.1  25.9 [ 0.5 315 12
50 22x22 116 .54 8000 7.5 387 o 0.8 as.a 18
50 26x26 162 8.54 800.0 8.9 541 0 1.1 6L 2
50 30x30 216 8.54 800.0  10.2  72.0 0 15 807 i
50 35135 291 8.54 800.0  12.0  98.0 o 21 1078 a2
S0 40x40 384 8.5 800.0  13.7  128.0 0 2.7 1390 54
50 45%45 186 8.5 800.0  15.4  162.0 0 3.4 1780 68
D 52.5%52.5 662 8.54 800.0  17.5  220.5 0 46 2338 91

Pile Tip(m.)
50 18x18 8 10.82 800.0 & 25.9 o 6 13
5Q 22322 116 10,82 800.0 10 38.7 0 9 18
50 26326 162 1082 800.0 11 54.1 0 3 25
50 30x30 216 10082 800.0 13 72.0 o R 32
50 35x35 254 10082 800.0 15 96.0 0 4 13
50 40x40 384 l0.s2  800.0 17 128.0 0 a 55
50 45x45 186 10,82 800.0 19 162.0 o ¥ 59
DH 52.5%52.5 662 1082 800.0 23  220.5 0 3 92

Pile Tip(m.)
50 18x18 78 10 32.4 0 0.7 414 16
s5Q 22x22 116 12 8.4 0 100 se2 23
5Q 26x26 162 14 67.6 0 15 e0l 31
50 30x30 216 16 0.0 0 19 1042 41
50 3535 . . 294 19 1225 0 205 1387 54
5Q 10x40 1.500 0.1600 384 22 160.0 0 350 1781 69
50 45x45 1.800 0.2025 486 28 202.5 0 44 2223 86
DH 52.5x52.5  2.100 0.2756 62 22 275.6 0 6.0 297.5 116
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4.1-24 Page 59 of 77
LOAD CAPACITY OF SINGLE BORE PILE : BH-03 JOB No. :  BSL-22-19529/
Pile Top(m.) : =1.00 Factor of Safty (F.S.) : 2.50
Pile Size B A Weight Sum of gqf  ge of Qe NF Wp. Qu Qa
(m) (m) (m2) kg/m (t/m) (t/m2) (t) (t) (t) (t) (t) (t)
Pile Tipm.) :  8.00
0.30 0.942 0.0707 170 8.54 500 8.0 35.3 0 1.2 422 16
0.35 1.100 0.0962 231 8.54 500 9.4 48.1 0 1.6 55.9 21
0.40 1.257 0.1257 302 8.54 500 10.7  62.8 0 2.1 T4 27
0.50 1.571 0.1963 471 8.54 500 13.4 9e.2 o 3.3 108.3 a1
0.60 1.885 0.2827 679 8.54 50 16.1 1414 0 48 1527 58
0.80 2.513  0.5027 1206 8.54 500 21.5 251.3 0 8.4 264.3 101
1.00 3.142 0.7854 1885 8.54 500 26.8 392.7 o 15.2 406.3 155
1.20 3.770 1.1310 2714 8.54 500 32.2 565.5 o 19.0 578.7 220
1.50 4712 1.7671 4241 8.54 500 40.2 8836 0 29.7 8941 340
1.50 5.655 2.5447 6107 8.54 500 48.3 1272.3 1 42.8 1276.9 484
2.00 6.283 3.1416 7540 8.54 500 53.6 1570.8 0 52.8 1571.7 597
Pile Tip(m.) 9.00
0.30 0.942 0.0707 170 10.82 500 0 1.4 17
0.35 1.100 0.0962 231 10.82 500 o 1.8 22
0.40 257 0.1257 302 10.82 500 0 2.4 28
0.50 2571 0.1963 471 10.82 500 0 3.8 42
0.60 1.885 0.2827 679 10.82 500 0 5.4 B
0.80 2.513 0.5027 1206  10.82 500 0 9.7 102
1.00 3.142 0.7854 1885  10.82 500 0 15.1 156
1.20 3.770 1.1310 2714 10.82 500 0 21.7 221
1.50 4712 1.7671 4241 10.82 500 0 33.9 320
1.80 5.655 2.5447 6107  10.82 500 0 8.9 185
2.00 6.283 3.1416 7540  10.82 500 0 60.3 595
Pile Tip(m.) 10.00
0.30 0.942 0.0707 170 13.45 500 0 1.5 18
0.35 1.100 0.0962 231 13.45 500 0 2.1 23
0.40 1.257 0.1257 302 13.45 500 0 2.7 29
0.50 1.571 0.1963 471 13.45 500 o 4.2 43
0.50 1.885 0.2827 679 13.45 500 0 5.1 61
0.80 2.513 0.5027 1206  13.45 500 0 10.9 103
1.00 3.142 0.7854 1885  13.45 500 0 17.0 157
1.20 3.770 1.1310 2714 13.45 500 o 24.4 222
4712 1.7671 4241 13.45 500 0 38.2 341
5.655 2.5447 6107  13.45 500  76.0 1272.3 0 55.0 1293.4 484
6.283 3.1416 7540  13.45 500 84.5 1570.8 0 67.9 1567.4 594
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LOAD CAPACITY OF SINGLE SPUN PILE : BH-03 JOB No. :  BSL-22-19529/
Pile Top(m.) : -1.00 Factor of Safty (F.S.) : 2.50
Pile Size P a Weight Sum of gf  qe QF Qe NF Wwp Qu Qa
(m) m  m2)  kg/m  (¢/m)  (t/m2) (t) ) () () () ()
Pile Tip(m.) : 8.00
0.25 0.785 0.0491 88 8.51 800.0 6.7  32.3 0 45.4 18
0.30 0.5 118 8.51 800.0 8.0  56.5 0 638 25
0.35 1. 151 8.54 800.0 9.4 77.0 0 85.3 33
0.40 1. T35 8.54 80000 10.7  100.5 0 1089 43
0.45 1. 242 8.54 800.0 12.1 127.2 0 137.6 54
0.50 1 301 854 800.0  13.4 157.1 0 16804 66
0.60 1 208 8.50 800.0 16.1  226.2 0 2394 9
.80 2. 667 8.54 800.0 215 402.1 0 18 165
Pile Tip(m.)
0.25 o ee 1082 800.0 8.5 39.3 0 47,1 18
0.30 0. 118 1082 800.0 102 56.5 0 65.8 26
0.35 1 151 1082 800.0 11.5 7.0 0 87.7 e
0.40 1. 159 1082 800.0  13.6  100.5 0 2.5 44
0.45 1. 242 10.82 800.0 15.3 127.2 0 140.6 55
0.50 1 301 1082 800.0  17.0  157.1 0 1717 67
.60 1. 108 1082 800.0 20.4  226.2 0 2433 95
0.80 2. 667 10.82 800.0 27.2 402.1 0 424.0 166
Pile Tip(m.)
0.25 0. 88 1000 106 49.1 0 0.8 58.9 23
0.30 0. 118 1000 12,7 70.7 0 11 823 32
0.35 1. 151 1000  14.8  96.2 0 14 1096 a3
0.40 1. 1499 1000 16.9 125.7 0 1.8 140.8 55
0.45 1.414 242 1000 19.0 159.0 0 2.2 175.9 69
0.50 1571 301 1000 2101 196.3 0 2.7 2148 e
.60 1885 108 1000 25.3  282.7 0 57 3044 120
0.80 2.513 667 1000 33.8 502.7 0 6.0 530.4 209

File:0:\G2 GEOTECHNICAL\SOTL BORING\BSL-22-XXXKX\BSL-22-19529-1 S Wi aauansadu nda onan)  (shumnuth suna
Aniann Souiaszung) \cal\BH-03

Page 60 of 77

BOULTER STEWART LTD: E
uStn luaines adan drin

4.2

PRINCIPLE FOR FOUNDATION DESIGN,
REFERENCE & ASTM D1586




4.2-1 Page 610f 77

=
in fuainas

BOULTE

VART LTD

PRINCIPLE FOR FOUNDATION DESIGN

Foundation of structures can be divided mainly into 2 types, i.e. spread footing (shallow foundation) and pile
foundation (deep foundation) which can be determined their load carrying capacities by static formulae as follows:

1. SpreAD FooTING
1.1 SPREAD FOOTING IN COHESIVE SOIL (CLAY)

The bearing capacity formula is modified from TERZAGHI's formula by SKEMPTON (1951) for un-drained
analysis assuming ¢ = 0 and Cohesion ¢ = Su and there is fill material over spread footing as follows

qu = NC.SU+OVO .o (.4.1)
qu net = Nc.Su .. en(11.2)
qa = Ne. Su +6VO oo (1.1.3)
Fs
qa net = Nc. SufFS.... . (1.1.4)
Where  qu = Ultimate and bearing capacity
qunet = Net ultimate and bearing capacity
qa = Allowable bearing capacity
qa net = Net allowable bearing capacity
Nc = Bearing capacity factor by SKEMPTON (1951), see Fig. 1
Su = Un-drained shear strength by strength test or interpretation from
SPT N - Value in Fig 2
ovo = Total overburden pressure = ¥yt . D
1t = Total unit weight above footing depth
D = Layer thickness of soil above footing depth
FsS = Factor of safety, FS = 3 is recommended

1.2 SPREAD FOOTING IN COHESION LESS SOIL (SAND)
There are two concepts for bearing capacity determination as follows:

1.2.1. By bearing capacity formulae which were developed by TERZAGHI and modified by other persons.
By this method, high bearing capacity is usually obtained and there may be high settlement which
may cause structural damage so it is not recommended herein.

1.2.2, By settlement control, using formulae given by MEYERHOF or charts given by PECK, HANSON and
THORNBURN (1974) in Fig. 5 which can be determined as follows :

o Determine the average SPT N — Value over a depth equal to the width of the footing below
foundation level. If SPT N-values are too high at some depths, they should be neglected.
Determine the correction factor. Cn for the influence of effective overburden pressure by using
the curve of PECK, HANSON and THORNBURN (1974) in fig. 3.

Determine the correction factor, Cw, for the influence of groundwater level by the following

o

o

equating.
Cw = 05+05Dw (1.20)
Df+b

TE ESTING - T - SOTL TEST - CON TEST - H

- OF - EST - L IG T - RAP JRVE
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As = Pile shaft friction area

Li =  Layerthickness

P = Perimeter of pile section

2.3.1 IN ComeSIVE SoiL (CLaY)

fs = a.Su.. S . . (2.3.1.1)
where, a = Adhesion factor, see Fig. 6
Su = Un-drained shear strength from strength test or determined from SPT N-Value
from Fig. 2..

2.3.2IN CoHESION LESS SoliL (SAND)

fs = K. ovotan & (2.3.2.1)
Where, K = Coefficient of lateral earth pressure, see Table 2.3.1
ovo = Vertical effective overburden pressure at mid layer
3 = Angle of wall friction, see Table 2.3.1

Table 2.3.1 Values of K and & for driven pile

K (BROMS, 1965) 5
Pile Type Loose Dense (deg)
(SPT=N<10) (SPT =N > 30)
Steel 05 1.0 20
Concrete 1.0 2.0 0.75¢
Wood 15 3.0 0.67 ¢

For medium dense sand (SPT - N = 10 — 30 blows/ft), the average value of K between loose and dense
condition is recommended. The values of K suggested by BROMS (1965) for concrete and wooden pile are
quite high so it is recommended to use 50% of K in the Table 2.3.1

To simplify in computation, value of K and  for both driven and bored piles are used as follows :

K = Ko=1-sin¢
s = ¢
Where, Ko = Coefficient of earth pressure at rest
6 = Internal friction angle from shear strength test or from corrected SPT N — Value

2.4 ULTIMATE END BEARING CAPACITY, Qe

Qe = qgeAp...
Where,ge =  Ultimate unit end bearing capacity
Ap =  Basecross sectional area

2.4.1 ge IN CoHESIVE SolL.

e (240.0)
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Where, Dw = Depth of groundwater level from ground surface. For the worst
condition it should be assumed at ground surface (Dw = 0)
Df = Depth of footing from ground surface.
B = Width of footing

o Correctthe SPT N — Value for the influence of effective overburden pressure and
groundwater level as follows.

N = Cn.CwN

(1.22)

Where, N = Corrected SPT N - Value
N = Measured SPT N - Value

o Use N in step 2.4 to determine the allowable bearing pressure to give 25 mm settlement from
the charts in Fig 5.

2. PiLE FOUNDATION

Pile foundation will be used in case that shallow footing is not suitable because of low bearing capacity and large
settlement. Axial load capacity of single pile can be computer from static formulae as follows.

2.1 AXIALLY — LOADED COMPRESSION PILE

Que =  Qf+Qe-Wp-NF...
Qac = Qf + Qe) ~Wp—NF.....ocooeeiinnn
FS
Where,Quc =  Ultimate compression load capacity
Qac = Allowable compression load capacity
af = Ultimate skin friction
Qe =  Ullimate and bearing capacity
Wp = Weight of pile (unit weight of concrete = 2.4 tm®)
Fs = Factor of safety which is recommended as follows :

FS =2.5- 3 for general case without NF
FS = 1.5 — 2 for NF consideration
NF = Negative skin friction

2.2 AXIALLY — LoADED TENSION PILE

Qt =  QF+Wp..
Qat = Qf +Wp (2.2.2)
Fs
Where, Qut = Ultimate tension load capacity
Qat =  Allowable tension load capacity
Fs = 3 is recommended

2.3 ULTIMATE SKIN FRICTION, QF

By dividing subsoils into layers depending upon their properties, then Qf can be computed by

af = S(sAs) . 5 .(23.1)
af = S (8. Lip) coorerieens .(23.2)
Where, fs = Ultimate unit skin friction
‘ - STE BST - I T - E - ASPHALT T
- - - r10 -
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Where,Nc = Bearing capacity factor (SKEMPTON, 1951), see Fig.1
Su = Un-drained shear strength
ovo =  Total overburden pressure

2.4.2 ge IN COHESION LESS SoIL

qe = NG 6VO i .(24.2.1)
WhereNq =  Bearing capacity factor (BEREZANTSEV, 1961) see Fig. 7
oo = Effective overburden pressure at pile tip

In case that pile tip is deep and is in dense to very dense sand or gravel, ulimate end bearing of over 1,000 tm?
will be obtained and it should be limit at 1,000 t/m? for driven pile. For bored pile, ge should be 1/3 — ¥ of driven
pile due to loosening during construction.

2.5 NEGATIVE SKIN FRICTION, NF

NF will occur in case that pile tip is in strong soil, i.e. stiff to hard clay or dense to very dense sand, overlain by
weak soil, i.e. soft to medium clay or very loose to loose sand or uncompacted backfill. Different rates of
settlement cause negative skin friction which can be computed as follows:
NF = XB.ovo.As.. PP
Where, 3 = Coefficient of negative skin friction, see Table 2.5.1

(25.1)

ovo = Effective overburden pressure at midiayer
As = Surface areain NF zone

Table 2.5.1 : Value of B (BROMS, 1978)

Soil Type / Material B

1 Rock Fill 0.40

2 Sand & Gravel Fill 0.35

3 Silt or Clay with low plasticity 0.30
(OCR =1, Pl < 50%)

4 Clay with high plasticity 0.20

(OCR =1, PI < 50%)
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Comvestion Fastar, Cn

9 — Lo
LB=1 1~ L
B o s
-t I EE———
= ’_/f"' w
7 5
O Tkt
N, = i I
6 LS
Fs
B = Breadth of footing ! ’
5 L = Length of footing =
L/B = 1, Circular or square footing 1)
L/B = o0. Strip footina g £
4 I I é
=
0 1 2 3 4 5 g

Foundation depth (H) / breadith (8), H/B

3

Fig 1. Bearing Capacity Factor, Nc for Un-drained Analysis in Cohesive Soil
(After Skempton, 1951)

Fig 3. Correction Factor for Influence of Effective Overburden Pressure on SPT-N Value
4

500 (Peck, Hanson and Thornburn. 1974)
e
o e
i A .
w §
4 a w8
g :
100 i =
i L ow =
& 0 E.’ " =
g 1 |
10 ‘1 =
£ o
=ou
. 7
(]
w :
T u = ¥ o ou =

fexgin st o reekanee, 3 (Do

Fig 2. Relationship between SPT-N Value and Un-drained Shear Strength of Clays
Fig 4. Relationship Between SPT-N Value and ¢, Ng, and Ny
(After Peck, Hanson and Thornburn. 1974)
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12 T T T T T T | . | r—
& Back calculated values
\ from bored piles
Tt ha
(3] DB =1 gu.au
Eooa
]
2
o as 10 14 2 4Dt
Width af Fostiog | 81, m
~—=-—Tomlinson (1857} * L
= 020h  —— — Holmberp (1670} . a s
E = Bored piles In Banghok clay -
H G —wm B =
i Undrained shear strength (kWim?)
H
£ 16} BB =08
; Fig. 6 : Adhesion factor for clays (based on Sambhandaraksa and Pitupakorn, (1985)
2 200 e —
s s 1 s |
width uf Foating | B |, m, Hidws
e
-
= | Lid=20
i
k-
te) DB =0 =
. g- 100
=
E
& o /
10 a3 12 s 2 50 R
Widsh of Foosing | 0 1. . / Lidw 70
n 5 30 5 £ 45
Fig. 5 : Allowable Bearing Pressure to give 25 mm. Settlement in Cohesion-less Soil Angle of mtemal fricion ¢

( After PECK, HANSON AND THORNBURN ,1974) Fig. 7 : Berezantsev's bearing capacity factor, Nq (After Tomlison, 1986)
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LIST OF TERMS USED AND SYMBOLS

Semnary istrucies 1) DRILLING & SAMPLING
Laterally Loaded Plles ACR = After Casing Removed HA = HandAugering
by
B Broms AD = After Driling PA = PowerAugering
Coliesive Soil: T BCR = Before Casing Removed PP = PocketPenettrometer Test
= %
Shan-Free: H, -m arFig {a} % BS = Bentonite Slurry SPT = Standard Penetration Test
i i CA = CasingAdvanced SS  = Split-Spoon Sampler
where f =< and L~ 154+ Fig i
Oc,d : CR = Casing Removed sT = Shelby Tube
il i e i &
17 Myous S 2200z, o pile has. il : FVT = Field Vane Shear Test TWB = Thin-Walled Bit
g ared is "oy 3
Mo 5 GWL = Groundwater Lovel TSB = Tungsten Bit
LangFree H, =7—————— ‘wrFig ) 3
] #1544 D5 ) x = ELEV = Ground Elevation wo = Wash Out
_ 2) SOIL PROPERTIES
Check i Mg > H05L 407500, Hoo, pileis | %
i, i g g Wn = Natural Water Content Gs = Specific Gravity
ThenF M, > 225 dig’ then pile is g L = Liquid Limit Yt = Total Unit Weight
sy rrs e ki i L = Plastic Limit sU = Un-drained Shear Strength
shon-Fua, H, = e, £ 134) or Fig o) 5 Pl = Plasicity Index st = Sensithity
e
Fisee H, = R";;“ + M F u = Liquidiy Index SPT-N = Slandard Penatration Resistance
. TOEF £
3 L7 UC = Unconfined Compression
M, '
5 e J4 0 W W Ao W G A0
Long-Fired:  H, =55 gy PR 0 3) SOIL CONSISTENCY AND COMPACTNESS
Cohesionless Soil: COHESIVE SOILS COHESIONLESS SOILS
[ (CLAY, PLASTIC SIL T) (SAND, NONPLASTIC SILT, GRAVEL)
Short free: 1, =——C— ur Fig )
b L Unconfined Relative
My SPT-N SPT-N
Lomgfree I, =——iet o Tig (4 Consistency Shear Strength Compactness Density
g (Blows/ft) . (Blows / 1)
5 wm) )
whimw [ = |
ki Very soft 02 <125 Very loose 04 015
= Soft 24 125250 Loose 410 15-35
Check oF M, = ik, I, ¥so, pile i short, .
e i ¢ Medium 48 2.50-5.00 Medium Dense 10-30 3565
Then if M, = the munensat depth F, then ¢ stiff 815 5.00-10.00 Dense 30-50 65-85
e 15 intermediase., else pile ts b i
g i i Very stiff 15-30 10.00-20.00 Very Dense =50 85-100
Short-fixed: H, < 157 dX, ar Fig fa) é Hard =30 >20.00
M,
Inizrm Tioed: ff, = Mﬁ)dx’ ___.r& - 4) MINOR COMPONENT OF COHESIONLESS SOIL IN COHESIVE SOIL
M i Term Used % of Sample
Longfea. f, = wenaTr T Trace <15
With 15-30
Sandy, Gravelly 30

- STEEL TEST -
VE
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART LABORATORY CLASSIFICATION CRITERIA Reference
COARSE-GRAINED BOLS

Irmore than 5% ot merkersl is Bvger thin P 200 sieen st

American F'etloleum Institute, “API Recommended Practice for Planning, Designing, and
C Fixed Offshore , “Report RP-2A, 1986, 1987.

Claan 5 |

[
ied-radest granes, gred sond an Pum g sesten sy - oL betwaent i3 . " L " "
s mechres, Bt o o fries | 0 "—\ Dn Bhushan, K. “new Design Correlations for Piles in Sands, “discussion of a paper by Harry M.
Mar than 5% Pty graded o nlMlsalnl 1 g Coyle and Reno R. Castello (Proc. Paper 16379), Journal of the Geotechnical Engineering
pdomrse PRI i T A A Ao Y Division, ASCE, Vol. 108, No. GT 11, Proc. Paper 17435, November 1982, pp. 1508-1510.
ackin lurg o 1 i)
thoan e 4 =
e 12 Eifly gk, groval-abeclall it am SRS DO N | im0 e it B beowom de Ruiter, J. and Beringen, F.L., “Pile Foundations for Large North Sea Structures, “ Marine
FSr—— poo e A Geotechnology, Vol. 3, No. 3, pp. 267-314.
ket Ane s FL greatnr then 7
Sarich (L I [ Dy [ Ensoft, Inc., “APILE1, Analysis of the Axial Capacity of Driven Piles, “by Lymon C. Reese
g persobidien el lsn S, N g mdd and S. T. Wang, Austin, Texas, 1989.

[ T ————
g Wil o frvs | S Mo g ol grason mouimT for GV
Ty

Meyerhof G. G., “Bearing Capacity and Settlement of Pile Foundations, * Journal of
[Hicrs than 1% ] i Division, F of the Society of Civil Engineers,
Vol. 102, No. GT3, March 1976, pp 196-228.

iz S| Sy aa, v sl il | am

-
Ang @ Pl less than 4 O PE et 4 e T

Quiros,G.W. and L.C. Reese, “Design Procedures for Axially Loaded Drilled Shafts,”

- | shone W
& | Qe sands, sand-cay rbdumy | 55 i Pl grosteriran 1| 9 symbcis

. - Research Report 176-5F, Center for Highway Research, University of Texas at Austin, 1997.
FHE-CRANED SOLE
el 1y sl fhen N 200 sieve aien | Dalarrins sercertagos of e ame prmss Foom gaie ke cormm

o goertige 8 Fve o ko Pon T, S ks S
=

[T ——————— I bttt et e Reese L.C. and M.W. O'Neill, “Drilled Shafts: Construction Procedures and Design

o,y gy s o ey

um-u uuwn nhv\ serly chaps,

sty chipd, boan =)

Cvgane atawrel crgmdc ally cheyu of

et el ooher Wity orparks soll

o plasolty z |
s ot sy e, 3 ol A ]
dletic 1Bs. g & LHE:
Ioargprie chaps o igh plaskey, el % AT
bees % oL MHBOH

&

2" oL

U 2 30 % u T

LauAD LT ILI-JI'GI

Methods,” prepared for U. S. Department of Transportation, Federal Highway Administration,
Office of Implementation, McLean, Virginia, 1988.

, P.K.and C: R.G., idelines for Use, P ion and
the CPT and CPTU,” publi by F and Co., Inc.,
Nov. 1976.

of
. Md., am Edition,

Van Impe, W.F., De Beer, E. and E. Lousberg, “Prediction of the Single Pile Bearing
Capacrty in Granu/ar Smls out of CPT Results,” Proceedings of the First International
on Testir OPT-I/Orlando, Vol.2, 20-24 March 1988, pp. 681-696.

Vesic’A.S., “Ultimate Loads and Setﬂements of Deep Foundatlons in Sand,” Bearing
Capacity and of F Pi Duke University, April 5-
6, 1965, pp. 53-68.

Vesic’ A.S., “Design of Pile “National C¢ ion Highway Program,
Synthesis of Highway Practice 42, Transportation Research Board, National Research
Council, Washington, D.C. 1977, pp 1-68.
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P44 O P TERSTAGS A eTETALE

Paprriet o e e 25T S, oyt AT

Standard Test Method for

Penetration Test and Split-Barrel Sampling of Soils’

Th s W e by e ol

-l

Tha il b s ol G s 1. s o 1 s of it

L. Benpy =

11 This test methedt the peecedase, penerdly
ko ax the Stodied Perssradion Test (SPT), ‘vrdmllul
split-harme| ssampler 10 obuain 2 represestane soil sample and
o mesgne of tle wsstnce of the s w pencination af the
s

12 T itied ot puspust i ekivess il uf dhe
ety prohivws, o gy smaciael wik as e I e
gty af e mser of i suasdr & establih g

it Sy vl el prctives and detessmine the
M"J af regwhmney frukatons prios i sse For @ wm(
PrEchEcnIny spemen, see 341

13 The vahwes e im incli-poond units e o be roganted
5 e sandand.

B |- P isboh cm b sl when icaig bovmc: srads b
ha et rabl for usbactnm seckas or whes & bighar bovs i cand
imgpient i TH [t

rematastan

L Heferenced Dueumeats

21 ASTAS Stowckar:

0187 Fractice for Chisssication of Seils for Englasesing
Farpsce (Lnificd Soil Clrssication System’

1458 Practice for Descripoon and ddemication of Sous
{ Viswl-bai Frocedniet

D42 Prxctices for Proserving wnd Trassposting Soil
S

D461 Test Mathed fior Stross Warnve Encnp Mesanemon
for Dvmamic Penctouscier Testing Sy stems’

0 Priice: foe Ditermning e Mesvdica Pengtii-
tion Resistmae Tasting of’ Sands for Evahantion of Ligoe-
facricn Poreaillaf’

& Terminubey

31 Cigflnitions oo ferms Speific b Thiés Sk
FLL it portion of S dine-ucight assiibl

iaition o ANTME ot 18 i ] i
1 o bt DR o Sy

s F 8 A1) b, U P

which il fomaner drikes ||l|l Sheugh which the hesnmer
min the dill

02 conthm—he wu-\a i o sillaes in 1he wpe-
wthoad lift sysiem sssund which optnlnrwﬂm i

e e il s drllisg & borchole:
N4 eyt crmwhiv—a dovice covsisting of the
lnnmn:r Raanuner il e the sl s ary bsssnizs deop

O e okn. of th drtvewelght sl
i f e 180 2 2 T (615 2+ L by gt weiglt
ik, ivaly lified o 1ho anergy
that accompishies the sungiling sad pcnulm!oﬂ
FUG dmver dimp avarom—{hal partion of e drive-waght
msembly by which the openmies muwu che: Bling and
drspgi oF e Tiinmees 1 producs e
AT hamwer fall mﬂr—ﬂumnn[lhdm\wmﬁi
I e 10 puide e Nl of e T
LK Nvnl
ton resitnce of the sod. The Avrae, repoicd in blows per
font, aipuals the g of the mmber of hkms mquinad o dme
the sumpler over the dope mirmval of 6 40 15 i 190 0 4%
o e 7,34
T8 AN—ghe mmiter of hlows obtied fm ua:llo(ll!
Pl (13 g of sl ettt .3

Operar’s epe slichening o deep e lommes Svided by
M e Tig 1)

FLIE spbing nndv—1ogs dhal consect the drive-welglt
iwsambh 10 the somplen Dl miks as ofen wed for e

purposs.
FUIT SPT—atreviitie Tor ssindeed peocinmis b &
et b wlrich cmgngers conmenly refier i dhis motod

4. sigalficance and Use

A1 This dest muhod prinidts: § 5060 ganple lurd.-iu—
tion parposes and for laboesiory tests appropeic
otanined Fram o sapler () iy prodece L ms:r i
distotun: w e suphe

43 This test method & wsed cucsshveh 1 3 gred varicly of
pemtcenical exploralim pregects. sy kol oerelzgicns and

A mwsamary of | lumnges sevtins mpprees of the ol of Sk shanduesd,
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ifh D 1588

b o s
ey

Tk

0 st kit
2w

: amhﬁ

Selisn A-4

Bastion B

I 1 Dentiens ul B Ruarmtser ul Hoge Tumms 4nd the Aegh

widzly published comelations which wlam SFT blowooun o
Sovalue, e the eogincenng - beluvior of cantorks wd
fomdidinnms ans o kbl

5 Appasites

51 Diniiieg Fipuposni—Amy drilling equipmest it poo-
Vs e the e o ssampling 5 sustildy chean open Bole hefore
imsertian of e sipler and exsures fhat fhe pencrsmn s is
pertoemucd an undksturhed soll shall be sccoptable. The follow-
ing piéses of oouipmun Ty piet 1o be stk o
ahvancing o hoschote in same suhsuethoe cosd

SL1 Drag, Chogpieg, o Fadiall B kesllunﬁ‘i n
(162 mm) than 12 in 150

daamoscr may be wscd if the soil on the side of ihe bonng docs
not cave oo the sampler oF samplieg s dising surpling.

5.2 Somplay ficsie—Fhsb-goint skl dnil ms stall be
weed 1o comnect the splivborrel smigler 1o the drve-meighe
asscinbly The wanplisg el slall lave o sifiics (it of
inertia) cqual i or gresier thas thai of parliel vall “A” rod (o
smcel o which s 5m cutskée diameier ol 1% in (412 )
and an insidi diamser of 14 in (55 mmi

T e v, will
ot et 100

) b d

s 1n compuction sy dilling or r.um;.
hanaimen dnl.ll'!: wetliods. To inuid dissarbamse of fhe
rschoge bils e nn permincd: caly

e disclange hllnmpﬂmi

511 fotler-Cone Bin, lesa than 65 in (062 mm) o
et tan 2.1 0 (% M) o Gamewr may b wed n
mjunition ul‘ll open-hobt sotary drilling or casimg-
d\mmcll g mcthods. o the driiag lukd dischnses 15

deflectod.
A1 Hodow-Siow Cmimions Hoz‘\' Augors, vt or with-
o

wiih
bw of hardened eie] and sholl b 'w‘wﬂ‘nl'w"d whes 8
becomes demled or distoned The use of liners 10 poodiis o
costanl irside diimseter of 1% in {35 mim) & pemnined, b
shall b momed on the pansinmion mcord if used The we of o
samgle. revilner bosket bs permnnd, and shiekd also b nosd
[ Ca s ——" ——

ek b Thoth sy o) e (s gt hat Nl vy
reaic bxtmees 19 b W% whven nemm o .

i . iy
insidin diamiter of the hollom-stos mwnM b dess than 6.5
I 1R sy annd grester thiem 2.3 1§56 )

514 Sebed, Coomimwons Fhghy, fncbed and Hawd Aars,
less than &5 in. {162 mr) and gezaier than 2.2 in. (% mm} in

it Assereil.
timinee gl Amti—The fammer shall weigh 140 =
1 Ky s shall be 3 solid il mesilic noss, The
Teamever shall srik ihe amil and mks stocl on sl conia
when it is drupped. A bammer fail guide penmiting a free fal
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.\_\:i b

T 11
o e T e o e ot bk e o,

Fi3. 2 Sl Barrel Samaler

shall b s Hmmm»nmmlw&.—dm-

shall lve an umimpeded overlift capacity of t lonst 4 u.mn
i For sty nesenne, 1 us of 0 e assenkly wilh on
inmermad amnd i encouraged.

Kot 4 s saggesdol el e ket T4l giide b permemnarls
ruarcad o, xsie rab e gl the lumer dreps
g

542 Haner Dryg Siann—Repecalcad, I, seimi-
sl o auomatic Bemir drop systcus 1w be wsd

sanper whiks m-crgsging and 'hﬂl'\l il harmr.

53 dcoesury Equipnont—Arcessorics such a5 lsbeks,
SIS COTENE, ik S, aua Ak el e
ing devices shall b prnvded i accontes with the noguin-
meies of the pnsect and otber ASTR stssdnds.

i Drilling Frocedure

21 Operhole ity deilling mathod
122 Cominases Bight Sollow siem aeger meihod.

624 Commanes Gigd solid mger method
i1 Soverl drillmy meshods peodues umaccoptsble barays.
The process f jenting thecugh an apes aibe smpler and then
saspling when (he desined depdy s reachedd slall ot b
permitied. The comimaous Hight solxd anger method shodl nou
 belon 4 wiser
the upger confimag bod of o onfined sorcohene sramm
1l |5 under nncsien pressure. Casing mes tor b adasced
belin: ehe: weanpineg ehevaiiom peior 40 Sangling. Advssiag &
banng with bomom dischange b is not pammsshbie. 1t is not
permssible 1 adic (he e [or sserpient (s of
i L

samphr
il 'I'll'd.nhl.l-d Revel within the: hmluorhullwﬂl.m
51 or akave the

1 The beeiig dall b achinod W s
imermitical ar contimns swpling Test imervals and iu:l
tians we ol clipadaed be the it sopgin
Wﬂbﬂ!l Tymically. the inforvals !:Imuhur! fils n||||| nr

ae'_! levumln
62 Any drilling provedure that provides a suitsbly clenn

shull be acceptshle. Each of the Lelloving procedises ks
fren 10 be seoepabis for soe subenace conditioi. The
subsurfiace condinans weticpaned should be consdered when

bl al all titmes dunny drilling. -nlmi u(dn.ll s,
sampling.

7. Samipling and Testisa Proceire
k2 aﬂcrlhchmu has beea advanced 1o ihe desired
sampling el jeion X
pmsmhumu-.ummgmammnm
TAL Anach e spindnel ssngler o he sanpiy nds
anel hwer i e barchole. Do net aflow ihe sapéer in dmp
o the sal 10 be

sk,
U2 munnnuu:mrim and attache the sl o the.
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LN-EE

rodks and sampler are bowered o the borehole.

71.3 Ros thedend weight of e smmpl . i,
kive: weight on e bedtom of the bosing, and apply u seting
bikw, IF excessive cullings Me m«nahd st the battom of the
i, rrmoes o senpler st aarping o remn the hering
and remoue the <

714 Mark ﬂ|t il l“ll n “Hw suseeanve G- (0 15-m)

Mmmmummmlym:lnrmm (OI{MI
incroment

T2 Dm‘emempie(wmbl.lﬂlmnﬁHll-lﬂ\ﬂ!’-kal
Fmmer s court the mumber of Blows appliad = ah 6-m
1% 13-m) merammonk il one o the follwing peoirs

T30 A ttal af 3 bhoa heve béen spphied durmg any one
af te fheve fin {16 15-m) incrommts cheribed in 314

723 Aol of 10 hiows have haen ipplisd

723 Thore in o chwervnl whvonor of the sampber shring
the mpplication of 10 successve biows of the hammer

724 The snpler v adveneed the comgiese 18 in. (045 m)
yiiont the iy, bl counts orisTmg s desrbed i

73 ngnml»nwhn-mmurqummwmruhﬁm
(13 m) of penetntion oc iraction theseof. The firt 6 in i
cofpadered to be & sestmg Jrive. The sam af the maeber of
bkrwes recuited Sor the socord and third 5 - of penetration is

termed the “stidand penetranion fesstonce,” o The “Nvalue ©
T b o v o i, 1€, 0145 1) 4 phili

n 7.2 1, 721 o .23, the munber of blows per eoch complete
mn 10015 mmtmnﬂpamh partal suremen shall

| the stz

ulpaeumxmlbﬂewmmmmlmum;n

7424 For esch hammer blow, g 30cn (0 30-m) bt and
drop shall be areplosed by the apastoc The operation of
ulling and throwieg ihe rope sonll be perfommed shyehemically
withiue heldirgs the fope a1 the top of the stroke.

the sl senples recoveseal s 30 commpoatan, ol
tien. md comdition, then place one or more represenintive
poetinme: of the sample i sealahke miostareprood comainers
() wathoul ramming or distorting amy sppanent srdiicstion
Seal each contiiner 1o prevent evuganition af suil moisire
Affi Tahal. 50 the cemimners beving o esagnation. bering

e, s it the B st b i {11505
et Protect the ssmples gt mme empenEE
ehimpes, i there in.a oel change withe the smpler. ke a
For puech stratom ued nede s Jocation in the smper bamél

. Repart

#1 Drilling information shall be seconded i the field and
shall schade the following.

173 Type and make of dnifing machin:
#1.4 Weather concitions,

.13 Thne and 1ane of ot and fnish cf

#16 Borng mmber and loction (station and coordiniiz,

#1E \iahnhfndrmlll‘.wéckmimdw boring.,
H10 Method of keepirg.
AT unh-d-nwﬁnuddrirmdww the kma

the Baotiom af the horing uadtr the static weight of the drill mds
1 the wetght of the il reds ps the s weght of the
hammes. this infomation should be noted on the horing Ing

T4 The rubsarg and deogping of the 1301l (43 5301 har-
m«mbllel be nccomplished using exther of the fellmwing two
e

741 By sming o wip. mecmalic. or somi-madomalic hamme
drup sysers which bfts the |40LIh (63, 5kg) bemmer and
allcars it 10 drop 30+ L0 in (0768 + 2% mim) wimgeded

¥4.2 By using a cothend 1o pull & attached 0 the
hmeru\:mnmx exud and w] m:ruusednuqm
ond opersion ahall confirm o !\: Tillorwing

7421 'The cathead shall be essercially free of rust oil o
geesees arul berve o dimmetes i the rarsge of 6 1 1 in (150 be
0 mm),

7423 The cuthesed ahoubd b et u g minsum speed
of rotation of 100 RPM, or the appemdmate sposd of romtion
stull be sepeorted cn the bring log,

7423 Mo mone thm 14 rope ke on the cstheed may he
e dhring the perfommance of the peneirion test as shown
inFig. |
o 2

dn

e
e whala or oo o e wu--

) ux the hnul Sop st i

nacepled St 3Vam e rps T sams derably -p-!-u- e

u.mm-wamwmm the w2 The catheal inge:

duatl ey g s 4

o et wim
8111 Locetion of swatn <
4112 s.mrm.umh..rcudmxms
#1113 Fifmimt amd methusd of drfving simpler
8114 Type sanpler and length and insde. dameter of
feaieel (ot e of liners),
LIS Sim e, st et of the samplng o
u

#1.16 Remarks.

42 T ubmined (o7 each senple stall be reconded in the
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RESPONSIBILITIES OF EMERGENCY MANAG

MENT TEAM’S STRUCTURE.

Emergency commander (EC)

Project Manager

Safety and Fnvironmental officer 05 18669310

SHE Team

0504399343

Area Chief (Supervisor) Community and Authority Relation Chief of General Service (Supervisor) o
087439 3984 087312 1058 061479 1944 m

Emergency Response Team (ERT) |

Nurse / Admin

08 1355 0245

Sccurity Team (SCT)

urity Guard

Emergency Command Strueture for Level |

Competent Persans |

Another Dmergency Response Team

Emergency Command Structure for Level 2

=Tﬁ'luummﬁ\a New Gas Pipeline System for EGCO Cogeneration SFP Replacemant Project.

FanueaL

(PTTIEGCO)

025 372000 or 1540
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4 = 3 Place/ Person Name Contact Number
z o . e i o
@ (B (o) (mngiavinsdn)
e L Hospital Trmenangammszoes 038-612999
(Tsmonm) Tramgnnaszong 038-611104,

088-5050000
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o

o Tsamennaningszved 038-682136

= s

'8 t Police Station anfisangssinuiani 0-3863-6111

Ui P

i (0ildian)

] Py -

] Fire Station A0AVNAT VAL 0-3896-8900
B % (doTiAumes) aiidumas i 0-3863-6511
Ol ?

5] g aniiaumasfainiag 0-3865-9115
Kl e S

4] amildumas e 0-3860-8983,
F o .

w 0-3868-5191
B & AnTidum@s zo0e 0-3861-1145

£ &

% s Emergency Rescue anfnamussmmazfesiumsisuiommna 0-3896-8900
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A8 102umsa gAY (Emergency Commander)
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6. yAsziumagnIaL a yaniame (Em

ney Response Team)

- sefuuazfidaawmidmiiiiogndy
- dhaoTduazsziumggnidu

Y
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3
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1. flszaumg /15 unady anversuelnoee)

2. wilnan imthamluituil (nomauio)

3. Safety Nogs: iluiifiame / Safety Team (1aa193s i)

4. ity Reseue (wnundng wosigna)

5. Fire Fighting team / Rescue Team (M8IR ANy, Woeiiy)

6. mownalszirladandquandeayumenia (naadsited)
7. Audusapniu ey sadudsminam TRC)

8. fwmivayu nelwma)

9. Fudunamisal HuffFnw §1au 3w Consult Unity

EGco
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(Welder Qualification Test Procedure)



Ref. No. TPA-EXT-N21-001-TRC-PTT-TM-0682
Received: 16 September 2022

O

EGCO COGENERATION COMPANY LIMITED

EGCO

NEW GAS PIPELINE SYSTEM FOR
EGCO COGENERATION SPP REPLACEMENT PROJECT

DOCUMENT NO. :  PR-W-2006.10-010-003
DOCUMENT TITLE :  WELDER QUALIFICATION TEST PROCEDURE
DOCUMENT REVIEW

E | Work may proceed

T | F | Workmay proceed. Submit final document

Revise and resubmit. Work may proceed subject to
incorporation of changes indicated.

T | H | Revise and resubmi. Work may not proceed

=]

Review not required. Work may proceed.

BY: DATE:

‘ TRC No. 8 Soi Sukhaphiban 5 Soi 32, Kwang Tha-rang, Bangkhen, Bangkok, 10220 Thailand
—_— Tel. 02022 7777 ext. 4810 | Fax. 0 2022 7788

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

Document Title: | Welder Qualification Test Procedure

Document No.: | PR-W-2006.10-010-003-0 Page 3 of 11

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
waQt Welder Qualification Test

NDT Non-Destructive Testing

TRC
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4. REFERANCE
ASME B31.8 Gas Transmission and Distribution Piping Systems
ASME B31.3 Process Piping
APl 1104 Welding of Pipeline and Related facilities
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 Il 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

TRC
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6.1

6.2

6.3

WELDER QUALIFY TEST AND TEST COUPON

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 be 6"

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 1 for welder qu
shall be 6

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

1 and test piece minimum length

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 ification for welder qu

[TRC
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71

7.2

73

74

QUALIFICATION TEST

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

After welding, identification No and position shall be marked on the test pieces for
identification before the NDT (RT)

The contractor QC shall inform the results of qualification test and witness all qualification
test to evaluate welder’s ability.

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).

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.

ACCEPTANCE CRITERIA

Non-Destructive Testing
Applied Visual Inspection

Radiographic Test (RT)

Pressure Part

Pipeline API 1104, 6.4 AP11104,6.6.2&9.3
(API 1104)
Pressure Part
Piping ASME IX, QW-194 ASME IX, QW-191
(ASME IX)

Non -Pressure Part
Steel Structure
(AWS D1.1)

AWS D1.1(2020)

AWS D1.1(2020), Table 8.1
-Topic 6.23.3.2

|TRC

6.4 Generally, the size of test coupon will be used as following unless otherwise specifies.;
Test Coupon Qualified Range
Applied WPs PaR Size Materials | Welding | Thickness | Position | Outside |Thickness | Position | Remark
rocess | (mm.) Diameter (mm.)
Pressure | MRS Mo | parmeur27s | Loooo | Cabon | eTAW Fix | aze Al
P‘p:h"e Do 181 7. Pe teel + 10.97 (Uphill s | 38-190 (wphi) | Groove
detion | oveey 0.75065-Y GroupA | SMAW 450)
wes- PipeOD | Carbon .
> | PQRTRCFS- ? 112" and Upto Al

prossue | TGS 05 © Lmn poleel | GTAW | 37 6 Over 746 | (Uphil)

Part Groove
Piping &
(ASME 1X) Fillet
WPS-PIPING- | PORTRCFS- | pipeop | Caben | CTAW | . 27/8"and Upto Al

C8-02 08 6 Pt | smaw Over 2194 (Uphilly
3G Onl, F.HV
stz | TRO%0420 SWAW | 1200 aalfiedfor | 3-24
pipe equal
Non- Plate 10 or greater
(Min than 24 in Groove
P'S;S"“" C-POR- 150 X Carbon (600 mm]in
St; FCAW-001/09 180 mm) steel diameter Fillet
Sincturs Trorar | sacket S FHY
(AWSD1.1) STF02 | FCAW-001/09 FCAW | 1200 back 3-24
3G gouging, or
C-PQR- both,
FCAW-001/09
4G
|TRC
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Document Title: | Welder Qualification Test Procedure
Document No.: | PR-W-2006.10-010-003-0 Page 8 of 11
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.
1. 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:
e 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

|TRC
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Appendix A: Inspection Format A dix B: Welder Qualification Certificate
£ | New Gas Pipeline System for @
Ecco U ‘ EGCO Cogeneration SPP Replacement Project ‘ ® [TRC
[Contract No.: PTT Project No.: [TRC Job No.: Form No.: Rev.:
COGEN-EPC-2022:002 2006.10 2022324 2006.10-FIM-QA-P-001 A
WELDER & WELDING OPERATOR QUALIFICATION REGISTER
[Report No. Date:
Location: |Acceptance Criteria: Pipline
WPS No.: Piping
Steel Structure
Material Results
F 8 =
Welder Welding | Test g | 8¢ |voint | 53
o™ b No. Name Process | Position | = (%) 8 | £ [ §& |pesign| 3 |5 [SE| N
3 1885 |F |2 2|2 lez
5 (62 o s §8
T g
Third Party Contractor (QA/ Q) Ownerl Consultant
Signature:
Name:
Date:

TRC TRC
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Appendix C: Welder ID Card
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FAE |0 No. 550588
Rov. ozz020

TECHNCAL SERVICE ey

PAE ID No, 850027
Rev, 01/2022
KNew lssued

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

Has met PA

NDT written practice for Qualification and Certification of

PAE NDT personnel (QCP-013) that comply with

NDT written practice for Qualification and Certification of

PAE NDT personnel (QCP-013) that in complied with

ASNT Recommended Practice SNT-TC-1A as | A ASNT Recommended Practice SNT-TC-1A as
] | |
Method & Level lssue Date Expiration Date || 1 Method & Level lssue Date Expiration Date ‘I
Radlographic Testing Level 1 1 October 2022 30 September 2023 Radiographic Testing Level 2 1 June 2019 31 May 2022
Radiographic Testing Level 1 1 January 2020 31 December 2024

PAE ID No. 510387
Rev. t2rz020

[ et [#] nesme

CERTIFICATION OF NDT PERSONNEL AUTHORIZATION

THIS IS TQ CERTIFY THAT

Has met PAE Technical Service PCL established requirements in .‘

NDT written practice for Qualification and Certification of

| PAE NDT personnel (QCP-013) that comply with
ASNT Recommended Practice SNT-TC-14 as \
|

Method & Level Issue Date Expiration Date |I

Radiographic Testing Level 1 1 January 2020 31 Docamber 2022
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CONTRACTOR ALL RISKS INSURANCE POLICY SCHEDULE CRIGRAL

Folley Mo 14019-114-220001170

Projoct - Now GAS Pipaline system for New EGEO Cogen Project

CLASS OF INSURANC

PROJECT SITES:

adi o DHIPAY A INSURANCE PUBLIC COMPANY LIMITED

1 (BT

¥ LIMT

& g
LendY 14018-114- 220001170

ATTAIING TO AND FORMING A FART OF THE POLIEY N0,

= and repres

/o Any parson of COrporal

unciiEkes a o Tor oul ol work of any

as Princlpal In suck

Contre & that may be

uanuni ibafomadeuly, rusfiosns, Soendunzedrodifulame Wrausrnlodia
Huhject stharvwelse to all sthar thrms, ceditions, excfusions and sxtansbons in this pelicy.

CONTRACTOR ALL RISKS INSURANCE POLICY SCHEDULE

Inmured : EGCD Copanertinn Co.Lud. As Priscial aniise TRC Coastruction Public Cs. Ltd. As Bub Castrictor Palicy Na.

TR TA-ZI001170

‘Section | Hwilding and Civil Exgieseing Work Sum Invused
1

1AT.051,700.98 Haht

150,050,000.56 Hah
207,011, 70086 Bahy

1he fiest
ha et

1he et
1hn first

1an it
tha fieat

Hwm Inrused

Tatal S Insemd

Exea
1Fn et parh o
] tha firat
tha fles
2 Erect 1ha fiest

Gacthm 111 Thisd Farty
1 Limit af

i —

060,000,560 Bah

Total limit of indemnity under this Policy FHO0.000.000.50 Naht

i 18n firnt

Furiod of [nsumace
Socton | Prom 1

#,564,541.00 Balt 1y _358.08 Haht 5, TR0 Bl
Inshude Inriude tnchudn
trshde 4 Inchuda Inchude

sar ssale on 1 Pabirusry 2821

ulicy smaund nm

A8 A1 (v

PURLIC COMPANY LIMITETH L o b

- - -
wnsusrteliudmilmansn e 14019-114-220001170
ATTACHING TO AND FORMIND A PART OF THE FOLICY N0

INSURED'S ADDRESS:

>0 Coganeration Co., Lid

EGCO Tower, 14ih, 15th Fleor, 222 . Wibhavadi Rangsit R, Tungsonighong, Laks|

Bang

PERIOD OF INSURANCE:  The Pafiod of Insur. all oo

i 2022 to 18 Mar 2025 fro:

of Period of Insurance: is automatically held coveted ups i nanihs with

addite il appiked 1o both erection pencd or

pramium, the staralic extension s¢

tasting and commis , not limited onky erection period

] D

1 tate in the Paried of Insurance which shall be

Insurars' risk

se al Incep

tval of matarials or

=i

e b T

materials where oo nchet o arrhval of [nsL

o' employees at

ad her

A Insurad, whic

tima of commentes

af work &t the Sde by employees

o » g TR T o
wansndhila: , PTINRMATRA, 2
Subjecs ceharwisa t all othor torms, cenditions, exciasions and sxtenslons 1n this palicy.
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DHIPAYA THSURANCE PUBLIC COMPANY LIMITED = cara
Bl {i 14010-114-220001170
ATTACHING TO AND FORMING A PART OF THE POLICY ND. 1
- Y " Au oa W ow - ) £ e 'ﬂ":t”v "‘—; ) B N
' e i 1 e -

PROJECT TITLE:

SCOPE OF WORK:

PROJECT SITES:

POLICY TERRITORY:

New GAS Pipsline system for New EGCO Cogen Project

Al wark and aclivilies swarded or endertakan by the Insured in respect of all detailed
Inglucing -
Gas fired cormbined Cychke

aheetricity and 10-30 10n/hour steam

power plarnt, app by BO-120 MWV

Install the transmission gas ppeline appros,, B meh dameter « 1.3 kilmeater beside
he tentative ROW on local read and le-in with M&R station of EGCO Cogenaralion
Power Plank

The pipeling shall be convenbonally welded, instalied and burled. Certam sactions of
Ihe pipaine shall be installed by horizontal girectional drill tachnigues or boring

technigues

Facilities of the pipaiine system io consirucled under the scope of contract and cihar
refatod work as specified in TOR
Ao all design work and sclviles in connection wih "New GAS Poeline system for Naw

EGGO Cogen Project” and all associaten & ancifary activities in connection therewish.

Rayoni Inckstrial Park, Tumbaol Mepkha, Amphoe Nikhiom Phatthang, Rayong and such
areas in the genaral vicinity to be used by contracion &nd olher parties for
mplamentation of tha projecl.

In or about the project Site and alsewhers in Thailand in conneciion wih he projec
inclucing Temparary Facililios aciacent 1o the project site, offsie siorage, labricaton

and inland transi

= — P S P Py 3

it ademaniank

Eubject othaswise to all n&ln-;mmm exchisions and sxtsssioes Is thes policy,

AT AV ASCRE
Uik s Exg
B

v e sy dhfim (umand)

pgymencs
DHIPAYA INSURANCE FURLIC COMPANY LIMITED s
e fiswfl  1018-11¢-220001170 el

ATTACHING TO AND PORMING & PART OF THE POLIEY NG

N 17 Fwetreiuie sm (anm)
DHIPAYA THEURANCE PURLIC COMPANY LIMITED e
e
=— wnsmshe i finfl  1a015-110- 220001170 =
ATTACHING TO AND FORMING A PART OF THE FOLICT ND. i
T P} T TN YR T Arvirgansafivism -
=iammt 40 iy e et g thed Fun g KAcarion i -
COVERAGE 1: Buikdin il r i
Section 2. b Erecty
"Ml Resks" of prysical loss or damage o the insurec properly including Dut not imited fo
earthiuake, volcano, lyphoon slorm, lempest, Tood, waler darage, subsidence,
collspes, strike, riot. oivil commation and accidanial demage from an axternal source.
Sechion 3: Third Party Lty
To Indemnify the Insured for lecal latdlily srising out of the death of, or bodily wjury to
parsnns andior Ioss of, or, damage to property arising out of, or, in connection with or
execution of the Project Work or arising oul of 2l aetiities of the Insured Parlies in
connecton with the Project! Scope of workd Contract.
POLICY SUBLIMT, Flood limit THE 30,000,000.00 any one cetutrence and in agaregale,
PROPERTY INSUREDY n 1: Bl Il riry
SUMIMSURED! LIWT  Saction 2: Machinery Eraction
OF LIABILITY: Al conlrac] works, whother or matarials [i free issue
. machingery, eouips or destined for therein,
lemparary buliding and their conlens and all olhar property or equipment of whatsosvar
nalure {ofher than conslructional plang and eduiprent] the proparly of 1he Insured of for
‘winach they ara responsfle, whiist at the Contract Sile(s), or elsewners in the tarriterial
il inclucing whilst in ransit ancior a5 may be mone fully described in the Policy: THB
147011, 700,00 (Excludad VAT)
Existing Properly (inchding existing properly) ! Surroundng Property kecated on or
Immadiately adacent lo thie site and bebonging 1o or held in the care, custody or coniral
by the Insurad: THE 150,000,000.00 any one cocurrenca,
lemaﬁ - ) = RN 2wl 8 8 ol

Subject otherwise to all mﬁl‘l‘l!:i cenditions, oxclusions and sxtensions in thin pefioy.

sy
s vy

MEAT OV ABDERER <

A ey difm (amm)

P o [ T | AT ]

7.1 8 ey 3t it sy e tha biisang spectbntss pusids

BEDUCTIBLE:

Seclion & Third Party Lignility

To indermnify the Insured for lagal liability arisng cul of the death of, or bodily injury 10
persons andior iose of, or. cmage 1o property arising out of, or, n connection wth or
execution of the Project Work or arsing out of sil activithes of the Insured Pariies in
connection wih the Projecty Scope of vork/ Gontract: THE 150,000,000.00 any one

occurrence and unlimited,

The first amaaunt of the Named Insured's loss shall be borne by the Named insured a3

follos:

10% of loss or minimam THE 1,000,000.00 sach and every 053 whichever is greater in
feapect of losa of or damage 1o fhe insured progey resuling from flood

10% of lags orminkrum THE 1,000,000.00 esch and gviry koss in respect of loss of or
arrage 1o subsidance, lendside, collapse, malntenance pencd, earthoguaks, winestorm,
hail, water camage, LEG2, testing and cormmsslonng, fire, theft and the sosting

propurty.

THE 1,000,000,00 sach and awery Inss in respect of loes of or damage to the insured

proporly resulling Irem ather causes.

Padly Ligbil

0y E
TRy -

i e DHIPAYA INSURANCE PUBLIC COMPANY LIMITED b
s g PR IO
a— OO | A 14018-114- 220001170 s
ATTACHING TO AKD FURMING A PART OF THE FOLICY N 5
haeneesdtlaciads i dharststrn s sam it mmr et Wiadirmmfnghusns i -

MeENARIIRNG ATRTAT WEARA 1 U FOKN U 1he L. £ 9 bweby 2k i e e b Bty rpiontzs prel -

CHOICE OF LAW:
& JURISDICTION

NOMINATED LOSS
ADJUSTERS:

Mil In respest of bockly Injury

THE 200,600.00 each and avery loss n respect of loss of or demage 1o third perty
oroperty,

10% of loss or minimum THE 300,000.00 each and every loss whichever is greater in
respact of loss of or demage 1o third party Droperty per any occutrence resuling from
Wibration or Removal or Weakaning of Support (VRWS) and lozs of or damage 1o third
party underground cabies and pipes.

10% of kess or minimum THE 500,000.00 sach and avary loss which is grealer in respect
of Inss of or demage to HOD, P Jaking, Mero-Tunnaling or Lindarground works,

In the event of & clalm invalving maere than one deduciibe, ealy ighest deductible shall
apply per occurrenca.

This insurance shall be governad by the aw of Thatdand and except
as provided for by any applicabie Arbitration Clause the Courts of Thadand shall have

sofe jursdicton over any matier relating 1o ths nsurance.

1. W Lerens {Thalland) Lid.
2. Crawford & Company (Thailand] Lid.
3. GATS (Thailand] Ltd,

[ s

P P T A1

MR,
Subjort otharwise to all sther terme, meditions, axchusions and extensions in this pelicy,

Fga s 4 8

- P PO, A T £onE

Subjet ctharwim 1o all other ‘N.l'lh eemditions, exclusdens and extensons in this palioy.




Al BFFEE ADDSTES

i Fwengeriute Siin (amow) hyrenie e
DHIFAYA INSURANCE PUBLIC COMPANY LIMITED =i
e
&N T fiewf  14018-114-220001170 e
ATTACHING TO AND FORMIME A FPAKT OF THE POLICY ND. 7
o P TS v T ] B g o 4 _-n . P i‘"t‘ e
bbbl il
EXTEMNSIONS! The policy is amended 1o Include thie iollowing éxtensiana!
CONDITIONS: concitions:
1) 50650 Clause

2} 72 Hours Clause

3 # yors' and G Hant Foas Clause,

limit THE 20,000,000.00 &y one occurrance and i agarecata.

4} futomatic Relnststemant of Sum Insured Clause

i

Autormatic Extension of Policy Pericd Clausa, 3 months with additional premum,

Terms and condtions to be agresd.

=

Ceezation of Wark Clause (Stopgage of Work), not excesding 3 calendar montns.

Claim Preparation Cost Clause,
masrrm THE 20,000,000.00 any one ocourrence and in apgregats
#) Consecquential Loss to Third Party Liabiity Clause,
Lirrit THE 10,000,000.00 any ane aocurrence and in aggregate,
8) Consequence of Fauly Design (LEG 2}
10) Cover for Insured Contract Works Taken Cwer or Put intt Service Clause (MR 116]
11} Cover for Third Parly Liabsty During Maintenance Parisd Clause (12 monins)
12} Cross Liakility Clause
13) Detris Removal Clavse
44} Existing Property Clause THBE 150,000.000.00 any one otcufience.
16) Escalation Clause,110%
16) Extension of Cover for Vibration or Removal or Weakening of Suppart Clause, Il is
further agree that the Insurer(s} shall be liable for loss ar damage 1o the collapse
any bullding, properly or sireciurs or any part thereof or any darmage which impairs

Ihe strecturel stasniby of sny building. property of struciure or which endangers is
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users caused by or resullng from vibration or ramaval or weekening of support
inchudng loss or damage 1o undarground property of all Kinds, walerpipe,
underground catde, road, pavemant, walkway, fance, condulis for sewage, surface
waber drainage sysiem. subject 1o a maxisum limit of THB 30.000,000.00 &any one
ncourrenca

17) Errors a&nd Omissons Clause

18} Extended Mamtenance Clause (12 months] OIC wording
It Is agreed and understoed that ntherwise submct 1o terms, exclusions, provisions
and condilions contalned in the Poly or endersed theraon, and subiect to the
Insyrpd having paid the agread extra premium, this insutance shall be exlended for
the mainenance perlod specilind heraunder to cover loss of or damage 10 the
canfract works!

= Caused by the insured contractar(s)! subcantractor (8) or supplleris) In the
course of the operations casriea oul lor e purpase of complying with the

undar the mai of the contrac]

- Deeutring during the manlenance panod providad such loss or damage was
caused on the s2e dunng the construction pericd bafore the cerificate of
compition for the lost or camaged section wae issued

19} Expedlting Expense (Including Alrfreight] Clause. up to 20% with subject to maximium
THE 10,000.000.00 any one ocourrence and n agregate)
20 Fire Brigaicks Clagse, Limit THB 5.000,000.00 any ane occurrence and in aggregate
21) Fire Fighting Experse, Lamit THE 5,000,000.00 asy one accurrence and in
aggregals
22) Inlznd Transil {4l Riske Cliuse) (fncluded Loading and Unloading)
limil THE-20,000,000.00 per conveyance and in agoregate
Dwckictible THB 30,000.00 any one ocourmance

u‘“"m-‘ 4.1 - N M a8 LIS £ w s
‘Subject atherwise to all stber tames, condstiona, exclisions and wEtinsions tn this pelicy.
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23 Losa Naotilication, 45 days
24) Oftsite Storaga Clause
limil THE 20,000,000.002n0y one occumence and in sgoregale
Dedyctible THE 30,000.00 any one occurrence

25) Principals Employess & Reprasentative Clause

26} Princiga ot wilh Ine project shill be reated 25 Third Party
Clause

27) Payment on Account Clause

ZB) Prirmary Insurance Clause | This pobcy & prirary 10 &nd not contrituting wih any
Insurence carried oy Project Owner | Prinzipal

29} Plan & Documents Clavse,
limit THE 20,000.000.00 @0y one SeCurrence and in aggregate.

30 Public Autharity Clause

3t} Repeal Tests Clause

32) Bue and Labowr Clauss

3%) Sudiden and Accidents] Pollution (N 1685)

34) Sutrogaton Waivar Clause, Insure(s) agreed to walvsrs of subragation and other
right againg! eech insured mekading tha Projest Owner! Principall Empleyer, Project

advisor, ‘Contractor, and their. agents. olficers

and employers and other parties as reasanable reqguestzd by the Project Cwner and
all their atfliates, subsidaries, employees, successors or parmifted assigns in
respect of aite activilles only,

36} Strike, Raotanc Civi Commation Clause (MROGT)

36) Temporary Repairs Clause,

limit. THE 10,000.000.00 ny one oceufence and in aggregste,

37) Temporery Buidng Extersion, Office & E thig Inc:luces 1

parary

anenlDsBamaadan) - — sordA B

Buibject athurwim 1o all ﬂ"hllnt cenditions. saclusions and sxtensions in this palicy.
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accommodation such as offices, sioras, workshoos, residences o providng site or
eamp facilites (including onsite #nd culside construction sibe], Limit of THE
30.000,000.00 par any one pocurrence and in agaregate
Decuctible THB 30,000.00 any one occufrence

348} Third Party Liability in respect of Underground Cables, Pipes and Diner Facililes
St THE 20,000,000.00 any ang oCcurience

A3} Treal awner, sepresentaiive, end their agents and regresantatives, Contractor,
Subcontractors and Suppliers, and any other pariies as Joinl ingured.

&0) Treat Vendor, Suppiier of Insured as Third Fary.

41} Tool of Trade-Mani Clauss
Limit THE 30,000,000.00 ary one occutfence and in aggregate

42} HDD Clawse (NRZ19)

43} Pipe Jacking or Moro-Tunnalling Clause

44} Undarground Service Clouse,

Limit THE 40,000,000.00 any one occurrence and in aggregate

TERMSE At other farms, conciions and exciusions as per standard
CONDITIONS podicylias) wording.

EXCLUSION:

EXCLUSION 1] Absolule Asbesios Extlusion

2} Electronic Data Dstorticn { Coruption Endorsament {Cybar Clause)
3] Mucksr Risks and Redioactive Contamination

A} Politcs) Risks Exclusion

&} Banclion Clauss

&) Wer and Terrorism Exclusion (NMA 2913}

LT & Fanrad soed o Be T

Subjoct ctharwise to all mrﬁmm-nﬂmﬂnu In this policy.
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T CPEICPM Exclused

B) Redosctve Exciusion Clause

Bl Communicabhe Disease LMAGIST

10) wnamusateddndeondiulminde (uadl &)

11} nsmmusashwirdasdeondulmins (el 7

FREMLUMRATE: 0.35% on totel contract vabue THE 147,011,700.00, sum insursd of sxsting propsrty!
surrounding property THE 150,000,000.00 and Third Party Linkifity limit 150,000,000.00
(Tolal THE 447.011,700.00)

PREMILIM AMOUNT: 1.564,541.00
PLLS, STAMP DUTY D.4% 6,269.00
PLUIS, VAT T 104,856.00
TOTAL PREMILM 1,680,756.00
T A W 9 P I Y . 58

Subject othervise to il othar terms, conitios, sxclisions and wxtansions in this policy.
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Subrject olmrwise ta all MHII;III. cenditions, exclusions end extensions in this policy.
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RIS

This msurunce does oot cover bss or damuge oceasioned directly or indirectly by
or through or in consequence of any of the following cccurrences namely:

[0 of teny disy o resaling from i
I g o requisiton by any lawflilly d athoity

{ii) permanent or temporary dispossession of any buikfing resulting from the mmlawdid
occupation of such bulkling by any person

provided tat the Compary & ot refeved ol any bty o the Irsured in respect of
physical damage to the Property Insured occuring before dispossession or during
termporary dspossession which is otherwise covered by this Pobcy

(i) the destruction of property by order of any public authority

st aGoriet P P P
Subject othervwisa 1o all othar tarms, conditions, exciasions and ertnsioss i this policy.
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Upon arrval st the Contract site all Insured property suppled ntended 10 be part of the contract which is
packed ar crated should be visually ispected for signs.of possible damage. IF any sign of demage & visible
the ems are to be unpacked immediately and further aspected and reported o Marine Cargs ltsuress.
Such a ks o damage dicoversd is exchuded by this palicy,

Where no sign of koss or damage to (he packing exists any damage 1o the goods which subsequeatly
becomes evident upon ther unpackig within the perod alowed will be ascribed to the Marine cover of the
Contract works cover scconding i whether it is clear that £ was cansed before ar after arrival of the
property af the Contract Site. 11 it is not possdle 1o establish whether the damage was caused before or
after arrival of the goods ar the Comrsct Siie it i apreed that setlement will be made on 50% / 50% hasis
between the Marine Cover and Contract Warks Cover.

Subject othersise o all other terms exceptions and conditons of this Palicy.

v leSstamiion) ~ B P e

mmwwmu&n‘ammwwmm- In this palicy.
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CARMDSS PRINIPAL

NOT

The insurance under Section 111 of this Policy is extended to cover accidental bodily inury
and property damage to Principals Employees.

Provaded that such persons shall abserve fulfill and be subject to terms exceptons lines
provisions and conditions of ihis Policy Insofar as they apply.

LIMIT OF INDEMNITY - Combined sk Bt nchaded in the schedule of this palicy.

It s understond that this Policy does oot cover Professional Linbibty.

- - . PR, R T )
R i o .
Subject tharwis to all ethar terms, conditions, exclusions s sxtanions in thls peticy.
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CARNSE TAHOURS CLAUSE

It is agreed that all kesses ansing sepuritely oot of on event of

- canthguske

= storm, iempest of food

= bursting, overflowing, discharging, or eaking of water tnks, apparatis or pipes

occurmng within cach and every sepante perod of 72 consecutive hours shall be adjusted as one loss,

O g L 3 Y B rimad N ) L LA |
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Puyment on Account Clanse

For u loss covered by this polcy, © & enderstond und agreed the Trsurers shall allow & partial paymentis) of
claim subject o the policy provisions. To obtain said partial ¢l The Isred shall subrmit o partial
proof of kiss with supporting d an for Dsarers agn and approval It & further ageed that the
applicable policy deductible most be satisfied before said patinl payment (s) are allowable.

st tha o ooy esimion 3w -
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Primary Insurance

If at the time of any loss, damage or ocearrence giving rise o & claim under this Poley and there was other
poleyiies) effected jomtly o severally by the Employer, the insurunce afforded hereunder shall be primary
tos, and receive no contribution from, such othes murance.

Ttis further noted and agreed that this Primary Insurance Clause: siadl not apply o or prejudice any specific
agreement or condition in this Policy 1o share or contribute to a clim or costs abo indemndfiabie under
anather policy:

{ab  IWany claim mder Section 2 against the Insured exceeds the Limit of Indenniy shown i the
Schedule, m which case the lability of the Insurers in respect of addiional kgal costs and cxpemes
shall be fimied in the same proportion that the Limi of Indermity berewsder bears 1o the totl claam
agamst the Insured or;

{b) By reason of a clam under Section | to which S0FE0 Sharing apply.

AL CFFEE ATDAEAE
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Temporary Bullding his extension includes temporary such as offices, sores,

ste or camp tacilitles

1 5 harsby dockared and agreed that the insurance uder this policy i exiended to cover any loss of or dasmage 1o tha
enircipals temporary oHice ingluding offce conents end equipment with the Emit a8 stated in the schotuls amy cne
accident and In ihe aggragate.
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EXISTING PRINCIPAL PROPERTY CLAUSE

1. INSURANCE COVER
1.1. It isagreed and undesstood et the Tnsurer will mdernify the Insured for koss of or
dumage to existing property kcated on or immedinely adjacent o the sie and belonging o
or hekd in care, custudy or contrel by the Principal(s).

provided abways that :

1.2, such boss or damage Is direetly cavsed by the construction, erection or testing of the works
Frsuredd under ihe Material Damage Section{s) and ocourring during the Period of
Insurunce.

1.3, menediately upon discovery of loss of or damage w0 property caused by vibeation or by
the removal or weakening of suppert due or alkeged to be due 1o any operations of the
Insured or any person acting on his befalf the Insured shall suspend operations, carmy ou
repairs, mnd imstall addgioml supports 1o the damaged property. the Insured shall fad 1o
comply with this special provision the Insurer shall be under no Iability for any ¢lins in
respect of the damaged propenty.

LA, allterms, conditions and exclusions of the Policy shall apply insofir &s they ire not
medified or rephced by the stipubitions of this Endorsement.

1+

SPECIAL EXCLUSIONS

This Endorserment shall not cover for

2.1, loss or dumage due to forces of nature or any other cause not sekited to the contract
works.

2.1 any expenses meurred 0 taking sufety messuncs to prevent domage to property.

2.3 clairs in respect of hoss or damage to building or ether structures directly or indirectly due
10 eracking unkess the buikling or stncture becomes wnusable or unsafi for its wers as a
resuks of such crucks,

3= PERIOD OF INSURANCE
The Perod of Insurance for thes Endorsement s klentical 1o the contract works and test period
specified in the Scheduke but abways exchading the munterance period unless otherwise agreed.

4. SUM INSURED
The: Suam Tnsuwred urder this additonal eover is the Bt 10 be shown o the Schedule of the
Poley.

5. EXCESS

It & agreed that for each and every occumence givig rise to 3 clim undier this idditional cover
the Tnsured shall be resporsble for e frst 10% of ks subject o minimm fimil of Bhe,
106,006 whichever & preater.

wanairil Wbedeandant, smdinvs, founih dulamallnsusnlaidl

Subjpct otherwiss 1o all othar trms, conditions, exclasions and extensions in this polkey.

1A Fientseriaty S (ene)
DHIPAYA INEURANCE PURLIC COMPANY LIMITED =

b S g A

\end Jiew# 1a018- 110220001170
ATTACHING TO ARD FORMING A PART OF THE POLICY KO,

[eE
P -t ) & P = uu'm- 0 o e o s A z
it stheai i (8 ey vt e ey, 8 ey e el g he Mg v v
Public Authorities
The insurance under Section | neludes additonal s may be ily imcurred in rei m
compliance with the Buikiing or other regulsinns hye-liws or requs afany € I ar

Municipal or Local Authory the portin or portions of the Propeny Insured destroyed or damaged provided
thiit the amont recoverakle shall not inchide the additional cost incurvad in complying with any of the afbresaid
regultions or requirements with which the Insured ha beea required w comply prior (o the huppenmg of te
Damage,

Irsurers mosirmen Eabiliy under this chuse shul be limied o ...... uny one and
o the aggregine for the Policy Perind
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Subjet othorwise to all sther terms, cosditions, axchisions and extensions in this pelicy,
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CARNSY REFEAT TESTS
If w5 0 result of o peril insured against hereunder i becomes necessary to repeat any
test undfor s e cany oul subseguent test (5] andfor isioning,
the Ensurers hereon will bear the cost of any such repeated andforsubsequent test {5,
o corturisioning subject to the policy limit und i being within the Famework of
the cover afforded by this section of the Policy and of which forms part of
the sum insured.
Subject otherwise o all other ke exceptions und conditions of this Palicy.
T ] - P P, UL T Joins
Bubject otharwiss to nll ather urmes, coeditians, xeusions and axtansioss in this policy.
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Waiver of Subrogation

It is hereby declured and agreed that Insurers wil, at the option of the mamed insured™s waive rights of
subrogntion ngamst any party who i un Insured but only 10 the extent that s waiver of recourse s expressly
Tequired or gramed under & writien contract or agreement epiered o prior 10 the acckdent or occurmence giving
Tise 10 the relevant chim. For the purposes of this chuses an Insured is fimited to parties who were Insured's
pricr 1o the tame of the acexlent or cocumence.

The Insured's may opt not to excreise ;\gh!.s of recovery aganst any individisl or employee or their Bamilies ar

guests, or any officers, menbers, emplovees, their families or guests of the Insureds’
social sport welfare first aid rescue of similar orgargations or clubs, or agamnst any visitors or sponsoring
arganizations of any govermment,

In connection with the subject matter of this nsuance, the Insuers shall not have the right 10 be subrogaed 1w or
e assigrment of the Insurcd s rights or rights or recovery against any contractor, subcommtor or ether
party Fsuch or 5ub ar party are indemfied partes under written contract or are allowed
o recover from the Insureds any amout recoventble by Insurers by way of subrmogation.

st WilefnmusdenTs, srarlimne, faurfanzaimistulamols il

Subject otherwise to all othor terms, conditions, excusions and extensions In this pelley.
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1. INSURANCE COVER
1.1 Mt agread and inderstood that the Insurers wil also indermfy the Tnsured for exira charges for
wirfreight up 10 un agreed Traximum

provided ahways that

1.2, such et charges ane incurred in connection with un semnifinble loss of’ or damage 1w
property nstred uder thes Pobicy

1.3, all osher terms conditions ond exclsion of the Policy shall apply wsofiir as they are not modified
ot tephiced by the stipulations of this Endorsement

2. THE PERIOD OF INSURANCE
The Period of Insurince & identical o the peniod specified in the Scheduie

3. SUM INSURED - ADDITIONAL PREMIUM
3.1, The sum irsured under this additional cover & the ngeregate limit of mdemmities payable during the
period of insurunce for wifreight | Limit of Liohiity 20% of normal repair costs with madrmn
Timit of Bhi. 5,000.000.-

3.2, The Additional Prerium is inckded in the Total Prermium shown in the Scheduk.

mmu - ) = s 5 PN | Ae e |
Subject otherwise to all other terms, eonditions, sxelugans and sxtnsions in this policy.
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War and husion
It 5 herehy agreed and declored thar neewithsianding anything comained in this Policy to the condrary,
This nsusance exchides bss, damage, cost or expense of whatsoever natizre directly or indireatly coused
by, resulting from or in connection with any of the followng regardiess of any olber cause or event
contrinting comcurmently or 0 any other sequence 1o the kss;
1. wat, invasion, acts of foeeign encmics, hestliies o ke operations {whethes war be dechred or

o), civil wirr, rebellion, revolition, | ian assuming the ons of ar
anisiting to an uprising, miliary or wsarped pawer; or

I any et of errorsm
For the purpose of this endossement an sct of tesrorsm means an act, inekiding bist not limited 1o the
used of frce or vidlence andior the threat hereof, of any person or puq:(sr of persons, whether
ncting alne ar on behalf of or with amy for
political, relizious, idectogical or similr purposes meluding the nmmm n: o nfluence any povernmens
andfor to pat the pablic, or any sectien of the public, in fear.

This endorsement sl exchxdes loss, domage, cost of expense of whatioevee sature directly ar mdn:niy
caused by, resulting from of in connection with any action taken n controding, prevening, suppeessing or 5
arty way rekating o (1) amd (2) above,

In the event that any partion of this endorsement & found to be mvalid or wenforceable, the remainder
sholl remain in full force and effect.
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Electronic Dats and Internat Clause
Tt is agreed and declred that notwitkssanding nnything contamed o thes Policy w the contrary,
The Company will mot pay for Damage or Consequential loss directly or indirectly caased by, conssting of, or
arising from:
4] Any functioning o malfunctioning of the miemet o simikar facility. o of any miranet or private merwark
e sinilas faciliy,
o Any cormuption , destraction, distortion, erasure or cther loss or damage to duta, software oray kind of
PrOErAMmInG dr mstruction sel
1) Less of use or iumctionalty whether partal or eosire of data, coding, program, softwire, any compater
or computer system or other device dependent upon any microchip or enshedded logic. and nny ensuing
innhility or fadure of the Instred to conduet basiness.
This Endorsement shall not exclude subsequent damage or Consequential Loss, not ofierwise exchuded, which
#self resnlts from any kss or damage not specifically exchided under this policy,
Such Damage or Consequential loss descrived i 1,2 or 3 above is excluded regardiess of uny cther canse that
comrbuated comsurrently or inany ofher sequence.
Al pther terms gnd condifions remain unchanged.
wervm et o P P Y
‘Sublect otherwiss to il othet tarus, conditions, nxciasions snd netensions In this poliey.
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Subjnct othervwise to all dn('lr;nl_wnll.d.mq exclusions and extensions in this policy.
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1 ion and Exclusion Clawse

This endorsement forms pant of this policy.

It is hereby agreed and deched thus novwithstanding anything contained in the Polcy or Erdorsement to the
contrry,

This Palicy shall nat cover amy chim, pasinent of any chim or provide any berefit hereunder to the extent tht the
provision of such cover, payment of such claim oe provison of such benefit wouk! expose the Company to any
sanction, prohiition or restriction mder United Nations resolisions or the trade or economes sinetions, lws or
regulations of the European Union, Japan, United Kingdom or Uniled States of America.

‘The agreement under this endorsenieat shall be subject 1o e sume exchsnns, penert] conditions and other
stutesrients as contained o this policy, unkess otherwise amended, changed, appended withn this endorsement,

Remark: This endomsement shall not be enforced if the Insuned bas not acknowledped the Tmeation wnd exchision
given i this endorsement when the contract i ersered into; and the Company shall provide evidence of the
Trsured's acknowledgement 1o the Registrar upon requested.

e enmT wtlewindu
Remark  The English lunguage ised in this pofiey is mesely a oanslition of Thai Yersion
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Subjaes stharviss to oll other torms, conditinne, sxchusions and axtensions in this pelicy.
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CONTRACT WORKS INSURANCE POLICY

Whereas the Insured numed in the Schedule hereto has mads 10 the DHIPAY A INSURANCE PUBLIC
COMPANY LIMITED

(hereinafier called "the Insurers”) a written proposal by completng a Questionnaire which together with any
ﬁqgwumﬂum& in writing by the Insured for the purpose of this Policy & deemed 10 be incorporated
Tt

Now_ll\is P9ﬁ:y wiinesses that m consideration of the Insured having paid o the Insurers the premiam
mentioned in the Schedule the Irsrers will indemnafy the Insured in the manner and to the e xent hereinafler
provided.

Provided always that the due chservance and fulfilment of the terms, conditions and exceptions of this Pobey

in 50 For os: Ihey relte to anything to be dose or camplied with by the Insured and the truth of the statements
wmnf answers in the propasalis) shall be conditons precedert 1o the right of the Insured to recover hereunder.

The &‘_:‘du\c and the Sectioniz) shall be deemed w be incorporated i and farm part of this Policy and the
expression ‘this Poley' wherever used in this contract shall be read as including the Schedule and the Section
{&). Ay word or expressiom to which a specific meaning hns been attached in any part of this Polcy ar of the
Schedule or of the Section(s) shall bear such meaning wherever it may appear.

GENERAL CONDITIONS

| The Insured at his own expense shall take all reasonable precaution to prevent loss, damape or bty and
focamply with sound enginesring practice, statusory, i and i ! itk
dCa'i@_ﬂJ to ensure the safe working of plant and squipment. The Insured shall also maimain in efficlent
coodition all wirks, wm plant, equipment and ion or erection inery Insused
by this Policy.

bl

The immt:! shall immediately notify the Insurers in writing of any material change in the risk insured
hereunder; in such case continuance of the msurance shall be subject to erms and conditions to be
njresd

w

Represenatives of the Tnsurers shall ot any reasonable time lave access t the site or premises arsd o all
pertment i, documents, dawings, ete. and shal have the right to inspect any property insired.

-

In the event of any occurrence which might give rise to o claim under the Policy, the Insured shall:

4.1 Enmediately notify the Insurers by telephone o iekegram as well as in writing and supply all such
particulars and proofs of chim as may be required by the Insurers;

4.2 ke all sieps within his power 1o mimimise the extent of the fms or damage;

4.3 preserve the damaged prepesty and make it avaibble for mspectivn by o representative or surveyor
of the insurers,

44 inform the police autharities in case of loss or damage due to theft or burglary,

4.5 send to the Insurers immexdiutely oo receipt any writ, summons o other proceedigs which may be
commenced against the Tnsured,

The Instrers shall not in any case be Table for koss, damage or Rability of which no notice has been
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Subject otkerwive to all other terma. monditions, sxclusions aad sxtenslons in this policy.
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this exchusion anly shall inchode any self- i process of mckar fission,
5 Any loss, destruction, damage or legal liahiliy directly or indirectly caused by or contributed 10 by or rising
from nuckear weapons material,

6 Loss, damage ar lisbiity direely o indirectly cansed by or orising oot of war, invasion, act of foreign
enemy, hostities (whether war be declared ar not), civil war, rebellion, revoltion, insusreetion, nutiy, tiot,
strike, t!ck-wl. eivil commotion, miltary or warped power, or malicioos persons acting on behalf of or in

with amy politic Bati fhscath ing. requisition or of or
damage to property by order of the government de e o de facto or by any public authority,

In any action, st o other proceesiag where the Insurers allege that by teason of the provisions of Exehision
(6) above any loss, destruction, damage or linkility & noc covered by this insurance the burden of proving that
such loss, destructlon, damage or Bability & covercd shall be upan the Insuared.

received by the Insrers within 14 duys of s oocurrence.

Upaon nutifiction being given to the Insusers under this conditan, the lesured may carry e the repuirs ar
replncement of any minor damage; 0 2ll other cases n representative of the Insurers shall have the
epportuntiy of inspecting the kiss or damsge before any repaes or alicrations are effected. Nothing herem
shall prevent the Insured from taking such steps as are ubsohiely pecessary for the security and
cominuation of the comract work.

The Insured shall not be entitied to sbardan any property 10 the Tnsurers whethes taken poascesion of by
the Insurers or nid,

w

The Tnsured shall ar the expense of the Tnsurers do und concur i domg and permit o be done all such ucty
and things as sy be necessary of requined by tae Insurers in the interest of any rights or remedies, or al
chtaming refef or indemnity from parties (other than those insured umder thas Poliey) to which the Insurers
shall be or woukd become entitled or subrgated upon their paying for or nakng pood any loss or dammge
umider this Poliey, whether such acts and things shall be or become necessary or required before or after
the Tnsureds idemnification by the Irsurers.

=

Arhifration chuse - In case of any dispues, differences or cliims arising o of this poficy between the
company and persands) whe kashiave right of elaims under thas poliey, the company shall, it persan (51
whe hasfhave right of chims wishes, agree to seitie such disputes, &fferences or chims threugh

bitration in with the D of [nsuranee's directive on Arbitration,
In the everit of

7.1 materinl change m the risk;

7.2 the termination of the Contract by the Principal,

7.3 withdrawal foem the Contrset by any mam Comtrucior,

7.4 stoppage of wed occasioned by any other couse, except seasonnl mterruption. for & period

exceeing ooe calendar month;

this policy shall be void unless ¥s contr
Insurers.

-

signed by and on bebalf of the

b abmitied by

& This insurance s not t0 be calked upon i comtribution and is only 1o pay any kss heseon i and s fir as ot
recoverable under any other insurance.

GENERAL EXCLUSIONS

The Insurers will not mdemnify the Insured in respect af’
| The excesses stated i the Schedulke to be horned by the Insused,

2 Consequentinl boss of any kind or liguidated domages or peaalies for delny ar detention of i consecton
with g of perd ar effica

s

Wiful nct or willyl negligence of uny director, manager o responsible sxe officil of the Isared.

4 Loss or destruction of or damage to any propenty whatsoever or any Joss or expense whatsoever resulting
or arising therefrom or any consequential loss or any legal lishilty of whatsoever natse drectly or
indirectly caused by or contributed o by or arising froen ioeising radintions ar contmrmaticn by radiactiviny
from any nuckar fuel or from any muslear waste from the combustion of nuclear fuel. For the parposs of

\nmmﬁ" 2 4.4, J:g 3 £ PR | A= [T
Subject otherwiss to all othor terms, conilitions, exdusions and extonsices in this poliey.
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1f ot any time during the period of insurance stated i the Schedule the property deseribed i the Schedule
shall suffer any unforeseen or accidental koss or damage from any couse, other than those specifically
exchided, necessitating repair or replicement, the Insurers will mdemmity the Insured m respoct of all such
loss or damage up to an amoant aot exceeding in respect of euch of the gems specified in the Scheduls the
s set opposie the il nost ding in all the total sum d in the said Sehedule as nsured
herehy, except so far as repwatement may be made as follows:

Puymens in respect of claims under this Section of the poicy chall pol neduce the Sum losured bat the
Tnsured shall py 0 the Insurers an ackditional premivm at an agreed ratz on the amount of the payment pro
rata from the date of loss 1o the expiry of the Policy. Such addiricasl premium shall be disregarded for the
parpose of any adjusiment of premim,

The Insurers will also reimburss the Tnsured for the cost of Clearance of Debiis following upon any evernl
giving rise 10 a cluim under this Policy bt not exceeding n all the sum set opposite thereen in the Schedule.

EXCLUSIONS

The Insurcrs shall not be kb for

1. loss or damape due i fauky design;

2. normal making good;

3, cost of replacement or rectification of defective materinl anibfor workmanship, bt tis exchison shall be
limited) to the part o s inmediotely affected and shall not be desmed to exchide kes or damage
resuhing from an aceudent due 1o such defectve material anclior worknunshig

4, wear and fear, corrasion, oxddation, deterioration due o lick of wse and narmal armosphers condtions;

5, il andler elecerical or @ of won plant and ' i

6. fss of or damage 1o vehicks licensed for gerem] moad nse or waterbome vessels or airernft

7. loss of o damage to files, drawings, accoanss, bilks, comency, stamps. deeds, evidences of debi, notes,
sepuriied oe cheques,

R loss diwcovered oaly ot the time of taking an mventory,

D OF INSURANCE

The af the Insurers shall commence, petwihssanding uny date 1o the contrary specilied m the
Sehedule, after unloading of the property specifisd in the Schedule ot the Contract Site and shall expire oo the
date specified in the Schedule,

The Insurer's lihility expres also [or any part of the insured contract works taken sver or Tiken il use
(whichever shall be earlier) by the Principal prior to the exprry date specified m the Schedule.

Maintenance Period

If a maintenance perkxd s specified m the Schedule, the Ebility of the Insurers durmgg (his period shall be
limited to any loss o damuge oecasiomed by the Insured Contracton(s) m the course of operations carried out
for the purpose of complying with the chligations undey the Maintenance Clouse of the contract

SUM INSURED

It i @ requirement of the: insurance that the amoant of insumnce stated in the Schedule shall represent:
for item 1 the full valee of the coatract works at the completion ot the constnacton, inchisive of materials,

uensmilhidnd

4+, ” s " ond 8 o (e

mmmummmhmmmmm axtansions in this palicy.
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1f at any time during the period of insurance stated iy the Schedule the property descrbed in the Schedule
shuall sanffer any unforeseen or secklental ks ar damage from any canss, other than those specifically
excluded, necessitating repair or replacessent, the Insurers will mdemnay the Insured n respect of ofl such
foss or damage up toan amount ot exceeding in respect of each of the gens specified in the Schedule the
s st apposie thereto and nit exceeding in all the ol sum expressed in the sad Schedule s msured
Terely, except so far as remstatement may be made as follows:

Payments in respect of chims made under this Section of the pelicy shall not reduce the Sum Insured bu e
Insureit shall pay 1 the Insurers an additional premivm at an agreed rate on the amount of the paynert pro
ratn. from the date of less 1o the expiry of the Policy, Such addticaal peemium shall be drnegarded for the
parpose of any adpistment of peemiim.

The Insurers will ko reimburse the Insured for the cost of Clearance of Debris follswniz spon any evens
giving rise to n clim under this Policy but nof exseeding in all the sum set opposite theretn in the Schedule.

EXCLUSIONS

The Insurers shall not be Enble for

1. loss or damage due to fauky design, defective nateril or casting, bad workmanship cther than faults i
erection;

2 normal making good;

3. wear and tear, cormosion, caidation. deierioration due to lock of we and normal atmespheric conditions;

4. mechanical andor electrical breakdown or derangement of erectitn machinery and erectian equipment;

5. loss of or damage to vehicks eensed for general mad ne or wanerborne vessels or aircraft

6. boss of ar damage to fles, drawings, secounts, bill, curmency, stuirgs, deeds, evidences of debt, notes
securities, cheques, packing materials such as cases boxes and crates;

7. less discovered oaly at the time of tmking an inventory

PERIOD OF INSURANCE

The Eshility of the Insarers shall commence, setwithstanding any date 1 the contrary specified m the
Sehedule, directly after unoading of the property specified  the Schedule ot the site, 1t shall continge uedl
immediateby after taking over or after the testing operations sre comgleted, t nid beyond four weeks from
the date of commencement of the test miess ofherwise specified in the Schedule, If for part of a plar festing
fas been completed andior that part # put o operation, the cover for such pirt ceases notwithsianding the
expiry dote stated in the Schedule,

Far second-hand property the insarunce hereander ceases mmedistely testig commences,

SUM INSURED

It is o reguirement of this insurance that e amount of insurance stated in the Schedule shall represent;

for wem |- the full valse of the property at the completion of erection, inchisive of freight, customs duties, due
and enection cist.

fior item 2 replhicement value of erection machinery und tools.

The Tnsured underakes o notsly the Insurers of any facts resulting m & maternl ncrease or decrease of the
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wages, freight, customs dutics, dues and materiak or items suppled by the Principal,

for ®em 2: the current vihie at the tme of concluding the msurance;

for #em 3: the replacement value,

The Insuresd undertakes to notify the Insurers of any facts resulling in a mater] increase o decrease of the

surns insured, provided abways that such increase or decrease shall take effect ondy afier the same has been

on the Palicy by Insurers, before the ccourrence of any clim hereunder,

LOSS SETTLEMENT

Ttems, 1,2 amd 3

The Insured shall sutisfy the Insurcrs by such reasonsble evidence as may be required thal the foss or

dnmage i respect of which a claim & made has actually arisen {rom one of the mmks imsured against,

The Tnsurers will maks payments on the basis of valid bills and documents after repais have been effected o

replacement has inken place, as the case muy be. The cost of any provsional repairs will be borne by the

Instrers if swch repairs constime part of the final repairs and do not increase the total repair expenses, The

ot of any aherations, additins ond'or i which moy be undertaken as a result of 2oy ks or

amage shall nod be recovernbie hemm:h:r

I aslelitan for leem 2, the Follkowing conditons are applicable:

In the event of any loss or damage the basis of any settlement under this Policy shall be

1. in the case of any damage which can be repaired-the cost of repars nesessary to restore the property io

s condition immedintely before the cecurrence af the damage ks salvage, or
2 in the case of a tatal kss-the actual value of the property immedsiely belore the occurrence of the koss
less suhvage.

All dnmage which can be repaired shall be repaired, but & the eost of repairing any damage equak or

exceeds the value of the property immediately before the occurrence of the damage, the sertlement sholl be

ruacle: o the Bass provided for in (2) above,

If, b the evert of ks or darmage, it & foand that the som msured is less than fhe amount required to be

insured, then the anxuant recoverubie by the Inssred under this Policy shall be reduced in such propartion as

the summ insured bears to e amoant required to be msured.
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Subloct otharwise to all other tarms, coditions, xclusions and oxtansioss {n this palicy.
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sums insured, provided always that such merease o decrease shall ke effect only after the same has been
reconded on the Policy by [nsuress, before the oceurrence of any cliim hereunder,

LOSS SETTLEMENT

The Tnsured shall satisfy the Insurers by such reasonable evidence as may be required that the s or
damage in respect of which o chim 5 mads has actually arisen from one of the rsks msured against,
In the event of any inss oc damayge the basis of any setlement under this Policy shall be

| inthe case of any damage which can be repaired-the cost of repairs necessary to restore the property to
its condiion immedately before the ccurrence of the damage kss sabvage, or

1 i the case of o total boss-the actual value of the property immediately tefore the oceamence of the lus
less salvage

Thee Insurers will make payments ooly after being satsfied by production of the necessary bills and
documents that the repairs have been effected or replacement has taken place, ns the case may be, All
damage which can be repaired shall be repaired. but if the cost of sepairing any damage equals or exceeds
the vals of the property immediately before the occumence of the damage. sefement shall be made on the
basis provided foe in (2) above,

The cost of any proviskinal repairs will be borne by the Tnsuress if such repairs constiate part of the final
repairs and do not increase the totl repair expenses.

‘The cost of any akerations addiions andfor § which nuy be a5 & result of uny loss or
damage shall not be recovernble hereunder.

If, in the event of Joss or dorage, it i found that the sum insured & less than the amount required to be
msured, then the amount recoverable by the Insarcd under this Pobey shall be reduced in such proportion as
the sum msared bears to the smosme required 10 be insured.
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Subjeet otherwis to alf other terms, conditiens, sxciusions and sxtensions in this pelicy.
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Section 111
THIRD P
The Insurers will incemndy the [nsured agninst all sums which the Insured shall become legally linble o poy
s compensaton for

1 nceidental bouily infury or illness to any person

2 secidental ksy of or dnmape o property

occurring i direct commeztion with the performance of the coreract msured by this policy andd happermg on o
in the immediate viciniy of the Contract Site durig the Perod of Insurance.

In respect of a cluim for compensation ta which the mlemnity provided Ilcmn applies, the Insurers will m
addition indemmify the Insured apminst

| all osts and expenses of Bigntion recovered by any claiman from the Insured, and

2 all cosis and expenses of Bigaton incurred with the writien consent of the Irsurens in esstig any chiim.
The Liahility of the Insurers undes this section sha¥ not exceed the Bmits of indeninky stated in the Schedulke

EXCLUSIONS

The Tnsurers will net indempily the Insured In respect of

I expenditure incurred in repairing or replacing any work or property covered or coverable usder Seotion |
andfor 11 of this Policy,

”dumngg o any property ar bied or building caused by vib by the 1§ ing of support
or mjury or damage 10 &ny pessan of property oceasioned by or resuling from any such damage

3 Lahility arsag oot of

3.1 bodily mjary to or fness of emplovees or workmen of the Contractor (s) or the Principal or any
other firm conneeted with the cantract wirk o memibers of their families;

3.2 ks of or damage wo propenty belimging 1o oc held in care, custody or control of the Contracior (s),
the Principal ar any other firm connected with the contract work oe an emplovee or warkman of
ome: of the aforesaid;

3.3 any accident cansed by vehcles licensed for general road use or by waterbome vessel o arcrafl

3.4 any contraet or agreement udess such nbility would have artached in the absence of such
CONMmEt OF agreement;

3.5 techmical or professional advice given by the Insured or by uny person acting on behalf of the
Insured.

SPECIAL CONDITIONS

The Insured shall not pegotiate, pay. settie, admit or repudiate any chim under the Pobey without the consem
of the Insurers, who shall be enttled, if they so desire, 1o take over and conduet in the name of the Insured
the defense or setlement of any elaim or to prosecwte for their own benefit in the rame of the Insured any
claim for indenmby or damages or ctherwise and shall have full discresion i the conduct of any proceedings
or I the sestlement of any chim and the Insured shall give all such mfoemation and asssunce as the Insurers
may requice.

The Insurers may = respect of any claim or clims pay to the Insored the amons of thelr maximam labiley
us stated in the Schedule cr such kesser sum for which the chim or clums can be senled {subject in eiher
case 10 dedoetion of any sum or sums aheady peid on account of such clim or clabs ) and thersafter the
Insirers hall be under no further linbility in respect of such eloim or clibms excepe for payment of costs and
expenses mcurred priar 1o the dote of such payment and for which the Insurers may be Fable hereunier.
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Subject ctharwiss to al] sthar terme. tonditions, oxclusions and extentions in this pelicy,
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CARMO TATEMENT OF SUM INSURED CLAUSE

The fiability of the Insured shall not exceed the Totd Sum Insured stated inthe Schedule during the Period
of Insumance: or such other sum or sums as miy be hereafter substituied therefore by memorandum bereon
exeept 5o far as renstalement may be made as follows,

In the event of loss or damage the Bsurance hereunder shall norwithstanding be maimained in force during
the currency fir the Totil Sum Insured, the Insured indertaking 1o pay an Additional Premium at Rate 1o
be agreed from te date of such ks or damge to the expiry of the current Period of Insurance,
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Subject stherwise to all other torms, conditions, sxcfusions and extosslons s this palicy.
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CARMG CONSEQUENCE OF FAULTY DESIGN CLAUSE

In consaderution of the payment of an additional premizm by the Tnsured (which is inchaded in the Total
Prermium set forth in the Schedule). It i bereby dechired and agreed that as from inception dute Exclusion
1 of Section T of this Policy & deleted and repliced by the following Exchsion ¢

“Loss or dasrage due o fuk, defect, eror fufore or omission in design, plns o specifications, but
thes Exclusion shall be Gmited to the structure or work directly affected and shall not extend to other
smpn_ma. work or property kist or damuged s a consecquence of such fauk, defisct, emor, Gire or
omssion”.

Allother termms aml condiions of ths Pobey remain unaliered.
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CARAY CR LIABILITY CLAUSE

. INSURANCE COVER

1.1, Itis agreed and understood that for the purpose of the Thind Party Lability Section of this
Policy, any person or body specified ns the Tnsured in the Schedule shall be considered as
separatc and distinct entity und the words “the Insurcd” shall be comsalered as applying to each
such person of body as i a separate policy hud been issued i each of them i hs name alone,
“The Insrers waive all rights of subrogation which they may have oracquire against the said
persons or bodies,
provided ahways tht =

1.2, nothing in this cluse shall be deemed to mereise the Insarers” Eahilty beyond the lirmits
of indernnity stated in the Schedule.

1.3, allother terms, conditions wnd exclsions of the Policy shull apply ssofir as they are not
modified or replaced by the stipubions of tis Endomsement.

2, EXCLUSIONS of purticular significance for this endorsement

The insurers shull not be lable for :
2.1, any bss of or damage W property which & or coukl Rave been insured uder this Muterial
Durmage Section of this Policy.

2.2, any ks nf or darmage to adjoining property which & owngd by one of the Fnsured.
2.3 fistail eor mion-fukal trijury or Miess of employees or workmen whe are or coukd have been insared
mder workimen's compensiition afd o enployers’s Rabiley insumnce.

3. PERIOD OF INSURANCE
The Perind of Insurance for this Endorserment & identeal o the penod of insurance specified in the
Schedule for the Thind Party Linhifty Section,

4. LIMIT OF LIABILITY
“The Limit of Lischilisy under this Endorsement is the amourm entered m the Schedule under the Third
Party Linbiliy Secton.

m-- & 1 - - Iy e ond 8 Ax 1o w8

Subject otherwism 1o &l atb'ltl!:'l. cenditions, exclesions and extensions in this policy.

i Fwenlreriuste e ()

DHIPAYA INGURANCE FURLIC COMPANY LIMITED ez
4 i
il furut 14019-114-220001170

ATTACHIND TO AN FORMIBG A PAXT OF THE FOLICY RO,

P T S| = P P P
.
Subject ntsorwis to all other terma, conditions, sxclusions and sxtenslons tn this policy.
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CARMN29 ESCALATION CLAUSE {...%)

If during the Period of Insurince the acsal Contract Price shallin excess of the orignal Comract Price
then the Sum Insured as shown in the Schedule of the Policy shall be increased by the amoont of such
excess but not exceeding in all .5 of the Sum Insured,

Upon completion of the Contrict Works, the Insured shall furnish o the Inssirers a declrstion of the
sensl Coreract Price and  such price shall differ from the original Contract Price the Presmum will be
adjusted secordingly by applying the agreed rate of . or uny subrsequent imendedl
rating as may be agreed 1o the scnal Contruct Price,

I the event of loss or damags in respect of which payment & made by the Insurers the Tnsurance
hereunder shall be maintnined in forve for the Sum lnsured in considerntion of the Insured havirg
agreed 1 pay &n appropriste rensatement preun on e amount of the kss which premium stall be
disregarded fior the purpose of any adjustment of premium mertioned above.
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Subct sthorwise to all other hr‘\ﬂ. conditions, axclusions and oxtonsions in this pelicy.
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CARUS0_ERRORS AND OMISSION CLAUSE

This msurunce shall not be invalidated by the insured having onited 1o siate any fact material 1o be known
for estimating the risk or by uny etrer i sepontng vahies. In the event any error comes to the attention of
the insured, such face shall be reponed within 30 days and premmum adjusted in sccordance with the revised
vl
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7 ¥ YEES & REPRESENTATIVES CLAUS]

The instrance under Section U1 of this Policy is extended to include Employeels) andior
Represenutive (5) of the Principul and their Personal properties as the third pasty.

Provided that such persons shall observe Rl and be subject to ferms exceptions limits provisions and
conditions of this Policy msofar as they apply.

1t & understood that this Policy does not cover Professinnal Lishifity.
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Suhjoct othorwise to all n(hllm:nn conditioss, exclusions and sxtensions in this pelicy.
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CARMAS L NOTIFICATION CLAUSE

Matwithstonding anything contained 10 the contrury, i s agreed that this Insurance will not be prejudiced by
any madverient deky errors or omssions in notifying the Insuress withi..........days of any circumstances or
event giving rise or fikely to gve rise o o clim under this Poloy.
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CAR/MS] PLANS & DOCUMENTS CLAUSE

Tt & agreed that this policy is exiended w cover loss of or darmage to plans & documenty
subject 1o a limit of as stated in the schedule any one cecurrence and in the nggregate.
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Fire Fighti s
CARMGS TOOL OF TRADE - PLANT CLAUSE

The sum nstred extends 0 nekide ;
Ttis herehy dechired and agreed that in respect of section 111, Thind Party Liabiity of this poticy includes
coverige for thind perty any accidental labiity arising Gom the use of road registered mobile plare of the a) wages of the Insured's emphoyees engaged in fire fighting activities other than full time members of a
site as a tool of trade which is the property of the coniractor and their subcontractors but only in respect of Wonks Fire Brigade,

such liabdity not w be inswred wider any other policy of insurance,

b} The cost of eplkenshment of Fire Fighting Appliances and destruetion of or darmge 0 materials
(inchiding employees” clothing and  eff and the cost of replacing or repairing maeriak or
equipment 1sed in extinguihing 4 fire unkess otherwise specifically insured.

«) Allother costs and charges nssociated with the extinguishment ar prvention of spread of fire or for
providing temporiry safety devices in conseguence of dumage or the threat of damage by fire or other
peril hereby insured agnimst

Prowaded abways that the labilty of the Company in respect of such wages and costs shall be bmted o
those necessirily and ly incurmed in extinguishing fires af or adjommng the sinstion of the
Cantract Vokie by this Policy or immediately threatening 1o imvobe: such property.

Tnsurers Eahilty under this extension is fvited 1o as stated in the sehedule- per cecurence and in
aggregate during the period of nsurance,
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Suhject otherwiso to all othor tarms, conditions, exclusioss and sxtensicns 1s this policy. Bubject otherwiss to all otbar e, contlitions, sxclwsions and extensions in this pelicy.
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Alsolute Pollution Exclusion
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Sue and Labour Clause

et Tl ol i oyl The sum insired extends 1 inelude reasonabile expenses incurred by the Insured in thei etiorts to reeover

sufeguard o preserve the property nsured, to minirise any loss nsured thereunden, o 10 prosecule S

Al Tonmepemmlofry (o prpeny Gumigs Rl ot o { e Rt or Bimalelerl iyl own nume ny el for ndemmiy or otherwiss i respeet of such loss provided the compuny has coneréed
dispersal, release or escape of poltants, anywhens in the workd; 1o such uction.

Bl Toany loss, cost or experse arising o of governmental direction or request that the fwsured, the
company or any other person or organiztion test for, monior, clean-up, remove, contim, teal,
detexfy or el politants;

©) Toany koss, cost or experse, inchiding but not fimited to costs of nvestigaton or attormeys fees,
incurred by a governmental uni or eny other person or orgnization to test for, moniior, cean-up,
rermove, contin, treat, detosify or neotraliae pollutans,

" POLLUTANTS" means any sobd, hyukd, geseous or thermal imitant or contaminant, neliding  smoke,
vapor, soot, fumes, ackds, akaline, chemicals and waste material. Waste merials belodes muteriak
which are intended 1o be or have been recycled. reconditioned or rechimed.

Further, shouk] the wxderlying Brits become snpaired or exhausted for clumis) andfor loss adjustment

chuded by this end coverage provided by thi policy will ot drop down over the
mpaired or exhausted underlying Bmits, however, the polcy will continue 1o respond for covered claims n
encess of the mis stited i the declarations page as underlymg.
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Third Party Lia L]

Tt & hereby declared and agreed that the poficy will over indenmity for logal liability arising directly as & result
nfalci!uunlhu or dumage 10 third party property and/or aceklental bodily infury to thind parties occurrng
dhring the maimenance period which i due 1o the activities of the Contractors andfor Sub cortrsctors
urkertaken on the site in the performance of their duties under the defect finbility obligsions of their contract.

i ladatils, o T P T

Subject stharwiss to all othur tass, conditions, exclusions and extanstons bn this pelicy.
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Cover For Inswred Contract Works Taken Over Or Put Into Service (ME |16
It is agreed and understood that otherwise subject to the terms, exchisions, provisions and condiions

contined in e Policy or endorsed thercon and subiject 10 the Insured having paid the agreed extra
presuim, the insurance shall be extended to cover.

- loss of or damage 10 parts of the imsured contract works taken over or put into service & such bss or
dumage emanates from the constructon of the items nsuned under Section | and Happens durng the
period of cover.

Extra premiwm
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Subiject otherwiss to all other torms, conditions, exelusisas and sxseniions in this paiicy.
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Conditions rming Undergroumd Pipes and other Facilities (340102

It i agreed o understocd that otherwiss subject to the terms, exchisions, provisins and conditions
contained in the Pulicy o endomed thereon, the Insisers shall paly indermsfy the Insured in respect of
Joss o damage o existng undesgroand cabies andlor pipes or other underzround facfities 1, prior tn the ]
commencement of works, the fnsured has inguired with the rekvaig authoritics nbout the exact position of
such cables, pipes or other underground fcilities and tmkes afl necessary steps to avoid damage 10 same.

Chairrs in respect of ks of or dimage 1o soch underground facilites which are i the same positon as
shown on the underzromid maps {drawings indicating the position of the underground ficiliies) Shal be
payable after applyng o deductible of 209 of the loss amount or the dedurtible states wnder & bekow,
whichever is the grenter,

Claims in respect of loss of or damage @ 1 Eniciliies ly shown on the =d d
tmip afiill e payable afier appiving the deductible stued under 3 below.

The indemmty shall in aty case be restricted 16 respect cost of such cables, pipes or ocher mderground
facilities, anmy consequential danage and penikies beng exclided from the cover.

Deductibles: 2 20% of the loss ameaunt,
b ANy 00E ECUITEE
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