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Airports of Thailand Public Company Limited
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TR TeRLEER ERTFE
Mgz, DESCRIFTION AROUNT (THE)

1 Servicer Frer Gorbiee@Maste Disposal - Mar 2022 34,18540
WP REMARK . - I -
Lawvwrmi st szfcad i emy 18 fml A TUTULTHIRILL TR 1L 3, 195,00

A tw\-'rdueJ:wlnenl s bmbile tor aflnm & 147 p o TOMA AMCOIURN T FOEL VAT ITEM
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|3 i dimes THIRTY-S{% THOUSAMD FIVE HUNDRED EIGHTY-EIGHT BAHT AMND SIATY-FIWVE SATANG
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1 Mm\iﬂimulh!wnnl'ulmm{vﬁuuayhuhfmi\r 16 fall FIUTUIUADUN TLUARTINL 20,40:3.00
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Joint Venture

Purchase Order
(ludedia)

1/1 AAN199UAT TLdu

a6u Fuasdadud ERilpil 511 / sianiae Auudu
Item. Description Quantity UOM Price / Unit Amount
1 Noise 1.00| Lump
2 Vibration 1.00| Lump
3 Air quality 1.00| Lump
4 Ground water quality 1.00| Lump
5 Waste water treatment 1.00| Lump
6 Drainage 1.00| Lump
7 Report 1.00| Lump
Payment
Monthly progress against actual work completed
aouiidnds shudludu / Total
Shipping Wnauan / Discount 0.00
Location
VUG NudundIindiuan
Remark Total after Discount
D vindeyay / Contract ||:| WuilszAuwasiu / Retention ....... Porrererns M/Y miyadudin / VAT.Z..%
niwdau IT TAG ID. Fnudusfedu
3w - Wuiourlszuna (Budget) Amount
T |
ek prarufialumdua#audagiuludedia oo lanmstumduaBuaslinnefiadasuunaiun PO naasy ©rkex
Officer - Purchasing Manager - Procurement
ritithy Vasansiri
Date 11/11/21 Date 11/11/21 Date Date R-

AILAND) CO., LTD.

an Rd.,

an Luang, Bangkok Thailand 10250
6 0 2760 3199 , +66 0 2760 3197

Quotation

Print Date : Feb 17, 2021

ALS

Quoted Pri A t
Sample Name Service Requested Freq. | QTY uc;Beaht)rlce (g::t')‘
- TAsenns : mm‘.imii’lmﬁu,‘ uily  |AA-PM10 72 1
LLaxﬁQmuﬂiﬂﬂauammWﬁaLnﬂ AA-TSP 72 1
Aoundiavl iR luszoznaddne e
AA-Wind Speed and Wind Direction 72 1
Air Quality / AA-Nitrogen dioxide(Chemiluminescence) 72 1
-AaunmamAluussnMATasia - | oA Carbon monoxide(Mobile analyzer) 72 1
W 24 T AAPM2 7 1
-duom 1 gl : PM2.5
1. Usoiuiinaasdeuas TNIV AA-Total Hydrocarbon(Mobile Analyzer) 72 1
ARBASTLUIAINDHI VOC TO-15_20 Compounds_PCD&NEB 72 1
(Qty=1)

.3 '3uﬁjm'lﬁlaw|nﬁﬂmﬁ Tugonlsy . AA-1,1,2,2-Tetrachloroethane

amwiufiuaznaniaudy 2. AA-1,2-Dibromoethane
A : 3 fau (Freq=13dai*3 [ 3. AA-1,2-Dichloroethane
Justadni=39) .
uar ustaitamn 3 waulugaera 4. AA-1,2-Dichloropropane
d4efiu 5. AA-1,3-Butadiene
WA : 33 fiau (Freq=335iau’3 | 6. AA-1,4-Dichlorobenzene
ausian3v*3usadlnni=33) 7. AA-1,4-Dioxane
(Freq=39+33=72) 8. AA-Acetaldehyde
9. AA-Acrolein

10. AA-Acrylonitrile

11. AA-Benzene

12. AA-Benzyl Chloride

13. AA-Bromomethane

14. AA-Carbon Disulfide
15. AA-Carbon Tetrachloride
16. AA-Chloroform

17. AA-Methylene Chloride
18. AA-Tetrachloroethylene
19. AA-Trichloroethylene
20. AA-Vinyl Chloride

o

ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services
to solve today's problem and anticipate tomorrow's needs.
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ALS

Sample Name

Service Requested

Freq.

QTyY

Quotation

Print Date : Feb 17, 2021

Amount

Quoted Price
(Baht) (Baht)

Vibration /
- A widuasifiau
-dmau 1 danil

1. u3nuiuinasseuas TNJV
nRansEavIATnadd

@y=1)
- 3 Sustaiiiawndlant Tuataalsu
amwiuiuasmaniaidy

A2d : 3 @au (Freq=13dami*3
Jusiadlai=39)
uar 3fusiaitamn 3 iwaulusaeria
a%108u

A2d : 33 1@au (Freq=33idtau*3
audande3fudadlani=33)

(Freq=39+33=72)

Noise (Leg24hrs) /
- seeuden Taovia l uas @asunu
-dmu1 ﬂmu

1. Bnuiuiidaairuas TNJV
AaaRsEEIAINadS1

Qty=1)
- 3 fusiatilawmndlani uataalsu
amwiuiuasaaniaida

A2l : 3 1@au (Freq=133lami*3
Justadilami=39)
uax 3usiatiamn 3 iwauluaavda
a5edu

Amd ; 33 Fau (Freq=33ifiau*3
\Haudandv*3fusadilami=33)

(Freq=39+33=72)

asadaulssAnan N STz
aagnaaysnein /

- Rudtdaaseuas TNV

- mu—m 1 d@anil (Qty=1)

-l Tlar 1 af Aawdnngeiu
naanseezIafagsie (Freq = 1*31
=3)

AA-Vibration

Noise Annoyance - Operate

51e897u : Leq1hr, Leq24hr, Ldn, Lmax, L90,1&ea5unu

Noise Annoyance - Shutdown
\#en shutdown : a5 i@ dAuIaudndassuniu

Flow rate

TN

1. seeinin

2. fevnens luaawi

3. swunmsiwduaasnaasiui
4. midinnaay

6. ans1n15lva

ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services
to solve today's problem and anticipate tomorrow's needs.
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ALS

Quotation

Print Date : Feb 17, 2021

Quoted P A t
Sample Name Service Requested Freq. uc;Beaht)rlce (g:;t')‘
Surface V\ylater/ pHat25C 36 1
- AN Conductivity 25 36 1
-3 1 aanil (Qty=1) .

1. wuwnaﬁiwwm TNJV Turbidity 36 1
- : dauar 1 ad (Freq=1 Fecal Coliform - APHA-1.8 (MPN/100 ml) 36 1
afe*128au*3t = 36) BOD 36 1

TSS 36 1
OGF 36 1
DO 36 1
Coliforms - APHA-water1.8 (MPN/100ml ) 36 1
Total Dissolved solids dried at 180 C 36 1
Chromium-ICP MS 36 1
Lead-ICP MS 36 1
Nickel-ICP MS 36 1
Wastewater / TKN 36 1
- mu—m 1 amu (Qty=1) Sulfide 36 1

1. driedsnunsintiasassn
uﬁuslu'llﬁpmL‘sq‘;ﬂ‘luwuwnaa‘sw BOD 36 1

2. ik unsiiasnaszuy TSS 36 1
iniimindadnsagliiinausuras | ogp 36 1
TV : ¥ Total Dissolved solids dried at 180 C 36 1
- AW : Wauas 1 a3 (Freq = 1 otal Dissolved solids dried at
As*126au*3l = 36) pH (on site) 36 1

TSS 36 1

ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services
to solve today's problem and anticipate tomorrow's needs.
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Quotation

Print Date : Feb 17, 2021

Quotation

Print Date : Feb 17, 2021
ALS

ALS

Quoted Pri Amount Quoted Pri A t
Sample Name Service Requested Freq. | QTY uczBeaht)rlce (B::tl)‘ Sample Name Service Requested Freq. | QTY uc;Beaht)rlce ('S:;S

Report Fee - Air / 6 1

Consulting Fee - Other / 1 1 0.00 0.00 ) . .
Audit 119511541, IVI151897U, Consult

@515y andauniy uazaulaansiy

1 i Audit me5n154 amiisey15u scope auar 1 A
2. davinsnanudgUdaya (summary report) : nlne | Wauaz 1 afe nelwiud
41 10 @uAdiau + 2 CD
e Tudusaeulssnavsiaa
- Wan1s Audit annsn1s
- wansITnAIINdaN (Sneidau)
3 Consult : Widm/Snm/uusin Mme TV u scope MAIfNMUATIIVEHIA fiszyluninsnis e
Tns#wi/Email/MS Team/Skype
(nsclifludiayalsnudein uar davdiosia anansd/didnmaranizdn arafidnldaneiang)

(n)swsmdayansaiiuntssuatitausis, anulaaadouasan wwaadanlunisvineuluiudisa
a¥euas TNJV Toafarudlunissiusmdayaaniuanlusmnu 1 afeatl aeansvaziandasaine
(@)5us2 dayamsdiasasdam, Wuauuy uaraudauiusanlsranaulugauinosaulasnisia
Tauas9de TNJV, wuamnaud e, d5uuge uazanaunudlasiu fosuguniw, asnsade wasaiifvg Touf
AudlumMsTusmTluaalus eI unngdian asansrazaiaas

(A)5Iu5M dayanisaiiumssnuguauiie, 1safinsa, Audsswas, é\nawﬁﬂ, Mlaand,
Fu1ALa, aiifig, aue wavnsudlaluiwnande/inuinaueu luiufidaadresas TNV Taafinau
Flumsswsmdayadqluanlusieu 2 aduall asanszusiannaddne

- gndnflugiiuiindeya

X . . . Eoon ko
- W ALS uuzin (Consult) 58n1seniiusu-ununasdn lugieusnuasnsidusiiunig Aaldhuuuuonnd (2 a3 * 31

Consulting Fee - Other / B 12 1
Javin presentation + 1din9mU 59N (Hauar 1 A5Y

Toulu presentation Usznausing

- Wwan15 Audit unnsn15

- wanTIRIndnnday (Sediau)

- Ay udonndan arnnlsanfuuardiauniis vinmiiduinaauasissnee
nssusiagoundanlussuinnisriaddng

Field Service Charge - Misc / 1 1 0.00 0.00
MSANUNANTURY

swsaiufinmsud, siaualiinaesasidnaaniuiidasin wiansdngifumenisasiasnun
tuouumsluiuiinsrasiauandumolndidss Tnasaufiuiinaadeuas TNV Tasfianuilunnsso
swapluanslusiesuynifaunaanszuzannads

- gnéndluwiiuiindaya
- W ALS uuxiin (Consult) 38n1seniiiusu-ununasu Tuagusnaasnsiausiiunis

. Total
Consulting Fee - Other / ) 1 1 0.00 0.00 Vat 7%
nsdanisuads : tufindayalSunaassyadasuazauzyadasduasiuiifuanlalunsdasiu
Grand Total
- gnAtluiiiufindaya
- W ALS uuxin (Consult) 35n1saiiiuanu-uuuvasn luanusnaasnisisuaiunig Terms and Conditions:
1. Payment upon sample receiving.
. . . . 2. Prices quoted in Thai Baht.
ﬁ:i?%i:?:l;;:e - Air/ 1 1 0.00 0.00 3. Payment to be done by cash, cheque or money transfer to ALS Laboratory Group (Thailand) Co.,Ltd.
Aqususdayanisdedadasion, o LavrnuAauTa st iideTnuns i TNV, wume Current Account No. 078-1-10396-9 Kasikorn Bank, Huamark Branch. (Swift code : KASITHBK / Telex : TH72083-8,81159).
ur‘ﬂ: Usmlge uazavuwuilasiu Taafinuilunissiusmagludaslusiaeuvngéiau naanszazan 4. musnnin 1,000 1w EwaninmE fdn 3 % )
fiadin ** psoliinai o isnodasiuumivdasusawin o isnaynasy ** .
e e a 5. Aanadaulusnuvunaliiugiiuuts vinudunsansiadavisnadaudingluuy ldanmnidasusavaruduisaval fiinmsaumunoaensiusavdeezy Tlusoeu
- gndudifufindaya X The methods in the analysis report are short format, referred full test methods in accordance with the ISO/IEC 17025 certificate no. specified in the test report.
- I ALS uuziin (Consult) 38n1sentiiusu-ununwasy lugiuusnaasnsiusiunig
Quotation prepare by Wilaiwan F. on Dec 21, 2020.
ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services

to solve today's problem and anticipate tomorrow's needs. to solve today's problem and anticipate tomorrow's needs.
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Quotation

Print Date : Feb 17, 2021

Customer Approval Signed for and on bghalf of

Signature
Name
Date
Please send the signed quotation to

ALS sales representative email
or fax +66 (0) 2715 8797

Our liability is limited to the cost of the analyses.

ALS Laboratory Group (Thailand) is committed to excellence, innovation and working with clients and partners in providing analytical and scientific services
to solve today's problem and anticipate tomorrow's needs.
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Ground Improvement

51 Introduction

5101 Project Background

52 Ground Condition
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Flual Repurd

531 Sail Profile

Based on the ground investigation results, the soil profile cach defined mren for
design of ground imp cnn be described as that following:

3rd Runway

The soil profile in 3rd Runwasy ares {n North Zone are shown in Figure 5- 3
which divided ing 7 misin lavers:

Layer | Soil Description

Existing Crushed Rock:

The maznal inthis layer is crushed rock.

It s used a5 a murcharge fill preloading in previcos grownd finprovement work.
The layer thickness is appreximate 1 m from 0.6~ 0.4 mMSL to 0.5 mMSL
The natwrai water content i refatively Jow witl value 10 %

]

The notural wader content s relatively low wili value 10 %,

I
The maeral in his layer is send.

It is usedd as 0 ternporry drainnge layer in previous gromid Ilupm\'emcm Wik
| The Imyerhickness is approxtumie L3 m froo 0.5 mMSL 10 -1.0 niMSL,

Sofi CLAY:
| This. layeris the ereenish durk grey sofi eliy

There is upproximate 12 m thickness frem -2 mMSL 1o - 14 mMSL,
The natursl yrater conteats are very high sbout 82,5

T Ts layer is the: pmcmsh dotle grey medium sff chay.

Ther is apgproaimate 2 thickness from <14 mME1 1016 mMSL.
The n-mrul swaller conténa are hiwh aboul 75 %

| S

This layer is ih:gum.ldl dark grey i3l 10 very stiff clay,

| Ther i approxinime 4 m thickness from -16 mMSL i -30 mMS1L
T|H= naural woler conenis sne |m=lhln| bt 40 15,

"h!nlayer is the prey very mﬂ'lu bard clay;

' There is approximate 3 mthickness from -0 mMSL (o -23 mMSL,
The naturud wiler coments are yuile low atia 17%

| Very dense SAND:

| This ayar fs the vallowleh and il - bratwnish grey,
There {5 approximate 7 m thickness from -23 mMSL 10 30 mMSL;
The naturnl waler contents ore quite low sbom §5 Y%

Suvanab hnii Airport Expansion Project 3 Ramway Design Work

AA AEC/ADPY

Final Report

The soll profile in 3rd Runway arca in Seuth Zone are showa in Figure 3 - 3
which divided into 7 main layers;

Layer | Soil Deseripiion

The materiel in this lyer is crashed rock.

1t {4 tsed s o surcharge fill prelosding iy previous grobnd improvement work:
The layer thickness Is approsinume § m from 9.6 ~ 0.4 MSL 10 0.5 mMSL
Tl senral water cantent s relntively Tow wil value 10 75

LEalsting Sand Blanlksi

The materal in thie lnyer 12 sand

11 s need a5 2 lemporey drsinage layer i previous groond improvement wark.
Tise Tayer hickness is approximate 1.3 m from -0.3 mMSL 1o 2,0 mMSL,

The namml water content Is retatively lo with value 10 %,

This lnyer is e gresniet dork grey sofl chay.
There is approximate |2 m thickness from «2 MMSL to-14 mdSL

The natursl witer cotiients ane very igh obou 82 5%

CLAY:
This faver is thie greenish dark grow medium sad] clay,
Ther in approximate 2 m thickness from +| 4 mMSL o <15 mMSL.
Thie nutural witer eonlents are high about 75 %
Stiff 10 Very SHIFCLAY.
This layeris the srecaish dark ey <00 fo very sifl clay.
Ther i sppronimnte 4 m thickness from <16 mMSL o0-20 mMSL

[Jmll:lu 1k willey i mlh ae mzdium abaout 400 Y.

Tlush\-ﬂ s the ey \\u'u .:nrrm bard elay.
Tliere 18 spproximere 3 m thickness from -20 mMEL w0 -23mMS1.
Ilumturd ey condenis are guiie low sboul 17 %

The noturel weder conteriis e guite fow aboot 15 %

This tayer is the vennw:sl: a brownih grey.
There iz appraximese 7 i thickness from <23 mMSL 10 -30 mMSL,

Sovaruabliumi Alrport Expamisn Project 3 Rumwsy Desfgn Work

AN AECIADPL
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Final Report - Ground I'Erm‘!ml

Parallel and Rapid Exit Tasiway

The soil profile in Parallel and Rapid Exit Taxiway in North Zone divided fmo
6 main hevers;

Laver

Soil Description
Existing Crig

The material in this ]nyel is crushed rock,

I s wsed & o surchirge (1] prefoading in previows ground lmprovement work:
The fayer thickness is epproximate 0.5 m from 0.5 mMSL 10+ 0,00 mMSL
The averuge nntural water content is yelaively low with value 10 %

Exlsting Sand Blanket.

The material in this Jayer is sand.

11 1% used as 0 1emporsry drainage layer in previous ground improvement work
The tayer thickness is approcmate |5 m from £ 0,00 mMSL 10 -1.5 mMSL,

The avernge natural water content is relatively low with value 10 %

This layer isllhc grey sofi chiy
There wapproximate 13.5 m thickness from -1.5 mMSL to - 15 mMS1.

The svernge notucal wimer contents are very high about 84 %,

| There is approximate 4 mihickness from -15 mMSL 10 -19 mMSEL

Medium to Very SUTCLAY
This laycx s the grey medium 1o very stiff clay

‘ﬂm averuge natural water contents are wedium high showt 44 %.

Vory SHlf to Hard silty CLAY:
This laver s the arey st to very sl clay.

THere is approximate 6 m thickness from - | 2 mMSL 0 -25 mMSL

The aversie natural witer contents are quite low about 16 %i.
7 N

Norv Dense Silty SAND:

This huyer is the grey very stiff to hard clay,

Thizre is approsimte 5 m thickness from -25 mMSL 12 -30 mMSL
The nvetage natural witer contents are quite low about 16 %, -}

Suvnrnabhuml Afrport Expension Praject 3™ Runway Design Worl

A4 AECIADP]




Final Reper: - Gronnd I:zrunmml 53
Parallel and Rapid Exit Taxiway

The soil profite in Pemilel and Repid Exit Taxiwey in South Zone divided i 6
mein inyers:

Layer | Soil Deseription
1 Existing Crushed Rock;
The material in this kaver is crushed rock,
It is used ss 0 surcharge 711 preloading in previous ground impravement work.
Thie fayer thickness is approximee (15 m from 0.3 mMSL w0 = 0,00 mMSL.
The average nawurl water eontent is relatively low with value 10 .

Exlsting Sand Blanket: |
The material in this layer is sand.

It i5 used as & temporary drainnge baver in previous ground improvement work
The layer thickness is approximate |5 m from = 0.00 mMSL 10 -1.5 mMSL.
Thet averay gen;u oy content i8 rebutively low with value 10 %,

This layar |stl|¢ grey aofi clay.

There is approximate 13.5 m thickness [rom -1.5 mMSL 10 <15 mMSL
The sverage naturl water contents are very high about 84 °
4 Medium to Very Stff CLAY:

This layer is the grey medium o very sl elay.

There is approximate 4 m thickness Troim <15 mMS Lot -19 mMSL.
The aversge noturm) water contenis are mediun high aboul 44 %,
5 i b Hird slity CLAY: |
Thss Tnyer isthe grey stil o very sl cliy.

THere is approsimate & m thickness from -19 mMSL to -25 mMSL.

‘I'hc ay muE naurml waler contents are guite fow about £6 %,

This Invnr i :h: Ty w:r} suﬁ‘ln hard clay.
Thiere is approximate 3 m-thickiess fram -25 mMSL 10 -30 mMSL.
| The average nataral waler contents are quite low about 16 Y.

ra
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Taxiway B Extension

The soil profile in Taxiway B Extenslon divided imo 7 main lavers:

Layer | Soll Description
I | Softis Medium SUR CLAY.

This layer is the grey sofi 10 medivim stilf clay.

There is approximate 14 m thickness fom 0.2 mMSL o -12 mMSL

The overage natural water comems are very high aboui 84 %,
SAMCLAY:

This layer is the grey silT clay,

Th:rnsappmunmc 5 m ihickness Gom =12 mMSL o-17 mMSL.
The nverage natural witer comtents are medium high abous 56 %,

3 Verv Stifl to Hard siltv CLAY:

This layer is the grey very siuilto hond chay.

Thene is approximate 3 m thickness from -1 T mMSL fo -20 mMSL.

The av nnturel water contents are quite low about 17 94,
4 Denseto Very Dense Silty SAND:

This lzyer is the brown dense 1o very dense sand.

There iz gpproxinate & m thickness from <20 mMSL 1026 mMSL,
The average nistursl water conlents are guite low dbout |2 %,

s Hard Sandy CLAY:

This layer is the biown hard sandy clay,

There i# approximate | m thickness from -26 mMSL 10-27 mMSL.
The average nitursl water coplents are quite low about 12 %

i Dense Clavey SAND-

This layer is the brown dense clayey sand

There is gpproximute 2 m thickness from -27 mMSL 1o -29 mMSL.
The average matural waier contents are quite low abou 12 %

This layer is the brown dense clayey sand,
There 5 approximate | m thickness from <29 mMSL 10 -30 mMSL.
| The average natural water contents are guite low ashout 12 %.

Suvaraabbuml Alrport Expansion Project 3% Runway Desipn Worl:
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il gart 2
Taxiway D Extension
Perimeter Taxivay
The soil profilz in Taxiwaey D Extenston divided into 5 muin Inyers:
’ bt The soil profile in Perimeter Taxiway divided into 6 main liyers:
per | Soll Dﬂerlgtlw . -
1 SHIT Siltv CLAY: | Layer | Soil Deseription
This [ayer is the brownigh grey medium il sihy clay. 1 DMedium SHff Siliy CLAY. s e
There is approximaie 2,25 m thickness from 0.25 mMSL 10 -2 mMSL. This Laver is the brownish grey medium st Tsily elay,
The average natural water contents are medium about 46 % There is an approximate 2.25 m thickness from 0.25 mMSL 1o -2 mM5L.
1 Soft CLAY: | The sverage narsl water contems are medium sbout 46 %5
This layer is the greeaish dark grey sofl elay. —-—-—-—-—!‘,"'m Sl ,‘“ St CLA : "
[ There is approximate 12 m thickness from -2 mMSLao - 14 m3SL Thts fnyer is the ur_l:cl!l!h dark grey vary sofl 1o sofl _:ln_\'.
'I‘h: BVErage naturel warer contents ere very high about 84 %4 There is an approximine § m thickness from -2 mMSL 1o - 10 mMSL
3 The averige nanrml water contents are very high about $6 %s. )
Tlus Tayer is the brownish nnd wreenish sofl 1o medium g7 elay. Medium SUTCLAY:
There is approximme 4 m ihickness fom =14 mMSE 10 -18 mM5L This layer is the brownish and greenish solt to medium stiff oy
The averige natural water contzais are very high about 84 % There is an approximate 3 m thickness from <10 mMSL w0 -13 mMSL
4 SUfF to Hard Sandy CLAY: | Th he g veras natural witler contents are slightly High about 68 %5, |
This layer is the brown dense to very dense sind. |
There is approximate 3 m ihickness from -18 mMSL 10 -23 mMSL. This layeris the greyish brown sufi clay.
TI\c avu—agg nalum! wler conients are mediem about 35 %, There is an approximate 3 m thickness from -15 mMSL o 20 mMSL
5 e e e R ‘The average noral water coments ane mesdium sbout 34 %,
This layer is lla. yellows i uml fi-greyish brown very dense silty smd. Very Seif Sily CLAY: y T
There is approximate 7 m thickness vam <23 mMSL 10 -30 mMSL This 1:1_}‘:! i the hl\flw’msh ahd glmnmgh very il sittw elay :
The averape nataral water cantems ore uite Jow abowt 18 %, There is #n approximate 3 m thickness from -20 mMSL w0 -23 mMSL
The average naturl waster contents are guite low about |6 %,
Yoy Dense Silty SAND: |
This lnyer is the yellowish and liqgreyish brown very dense silty sand
These is an approsiminie 7m thickness from -23 mMSL e 30 mMSL. |
The avernge natuml waler contents are guite low sbou [B%
Suvarusbbumni 3% Rusnway Dosign Work AR AECIADPL
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: 5
Znd Midficld Sairelite Aprons 5
The soil profile in 2nd Midfield Sattelite Aprons divided into 7 main layers; ¥
| Layer | Soll Deseription | F
1 IF Siley CLAY: I ; 3
This lever is the brownish grev medivm il siliy ofay, | g .-3
There s an apprewimete 2.5 m thickness from 085 mMSL to -1.65 mMSL. 0 B¥
‘Fh: memE uxlura] warter canienis are slightly high abowt 30 %, | 7
’ LAy 1 -
| 'I?us fnyeris the sm:nlih dark grey very soft clay. = } 3 ? T
There is an dpproximite 833 m thickness from -1.65 mMSL 10 <10 mMSL. P
The average natural water contens are very high about 87.5 %
3

4

The: average nutural water contents are slightly high abow 775 %. .
St +]

Soft CLAY:
This layer b the greenish dovk grey soft clay.
There is an approximade 3 m thickness from -10 mMSL jo -1 3 mMSL.

Medin

This layer is the greenish dark grov mediue stiT clay,

There is an approx imate 2 m thivkness from <13 mMSL 0 -15 mMSL
The averaye natural water costents wre slightly high nhout 60 %

it CLAY:

This laver is the greenish dark grey stilT clay.
There isan approximate 5 m thickness from -15 mMSL 10 -20 mMSL.
The average nutural water contents ire mdium sbout 35

This layer is the greyish brown very stiff silty clay.
There iz an approximate 5 m thickness from -20 mMSL w -25 mMSL

6 Verv Stiff to Hard Sittv CLAY:
7 ey

The average nnural warer contents mre quite lovw aboun 17.5 %,
Very :

This leyer is the yellowish and Ii-gl.'ayisll Browe very dense siliy s
There is an approximate 3 m thickness from -25 mMSL 0 -30 mMSL.
The dverage natural water contents are low aboul 12.5 %

Suvarnabbuml Alrport Espresion Projoet 27 Rumray Design Work

e

B,

e
iR

i ax
it

e e

Ak BN
Figstee 54 St profile n1 Toxbway 1) Ftrisiom vt Pertaeter Tavinay

1

i g

¥ T B8 AT AT

Wi
e

Vi rmantran At Etgmanin Brajeet 4 Rapsy Besizs Yourk




oy

(3]
Aacann

Fimal g

FF T ) STHE
L

C o
T SRR ATy (L R
Figwre £ Sl il a1 Jad Mol Sabicie A

esitn W el

Finnl Heport -

522  Ground Water

Pore water pressure recorded by AA Consortium n 2008 are shown in Figure § - 5.
Tt appears that the pere waite pressures in the soft clay st level mange - S000 -13 m
MSL_, hnvie heen Fairly constant that comply 1o hydresratic pressure. The pore water
pressures in depth berween <15 10 25 m MSL which the medium to very SiiT glay
and very sl 1 hisrd clay. respectively are shighily d ing sbour 1 104 m At
lavel -30 m MISE the present pore water pressure is close 1o 150 kPn.

whanamatic Frstie (WPl
{0 i, UL S A I0uG RS

D hvim WL

Figure 5-8 Plczometric Pressure Profiles
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£23  Seil Compressibllity 2 B
e - =
The main soil parameners wsed in the design are a5 fallows; & §' IFx g
als ! =
. Pore waler pressure = £ §
*  Insit siresses: The effective siresses are cileulated s the 1otal stress minus 2 E‘
the pore water pressure E ol 3| PR ] R o E v 1
«  Undraimed Shiear Swengih = | =
*  Comgression ratio o o | = |
a8 . = !
¢ Recompression retio = -.‘== | o |
= & =
All s0il parsmeters used for caleulsting the P of privsary seil e E. 3 5 . X = | .
shown in Appendix . g E I
= ay []
The A I" gives the fidation pressure (o). compression rmio (CR), E :g'gg I
‘_ mtio (RR). coelficint of idation In vertical direction (c,) and 2 E- I
coellicient of consalidation [n horizontal direction (oy) each ccmsidered area. In this ] EE v EEEEE OE | ¥
plon the laborutory o'y . CR. BR. e mid o valizes ave shown. The design valoes are = CE
estimated from (hese data. £ E
= ] |
As nehuded from soil fveslig program -and laboraiery 1esy the subsoil £ - |
conditionat eacl considéced aren cim be classifiad with (e average soi) parmeis g 3 £ "E
shown in Table 5 - 1 to Table 5 - §. §3:§‘z‘ I e e R e 2
= B
= EE B2 |
z 2 |
5 |5 E - s s <
: Mgl o dadide |2 2 = s
i||ES™ £
ol g =
e [, 1= =
TN w2
| = g
= k-3
H = % =, [ w |E =
= 2 EHN SROE | :
E X H
£ lgd —¢ g
5 (B B I FER s B
zF 2 E
2 |y |= e g . 2
= < R b =5 ] =
E| £ [ i G L~ I
£ £ :
8 = = e
5 A2 EEEE s |s B 5
@ z =lsi=isle | 2% 2 T
= | EE.E!*-{J!:Q_:?EJ »SalE B
i@ EBEceceliSEeiEEsIEE ]
= Frellar e 1 P B o Cl>= & =
o 5
5 i g g
2 E - e falelelels to b 2 |2
: £
g w
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g%‘ i et o el s 524 Shear Strengih
= z Bassd on the undrained slwer snmgth test tesulis, 0 can be desctibied in shiear
£ E strenghl characteristic sach area &5 follow;
o é Y - | =
2 H E 3rd Runway
3 (B "B
- éﬁ % " = &l |!‘ﬂ‘ﬁ‘ Soil Deserip tion
b = e |2 Existing Crushed Rock:
2 2 CIERERE | The materinl in this lnyer is crushed rock.
"dl 5 2R E R . | Tt is sed a5 o surchnrze fill preloading in previous ground improvement work.
4 a1 | The Inyer thickness is approxiniate | m from 0.6 ~ 0.4 mMSL 1 0.5 mMSL
s g8 |2 [Existing Sand Blanket:
z 3 § Thematerinl in this lver fs sand.
L = £z = (2 |2 I is uzed as W lemporary drainage layer in previous ground improvement work
z §E§ B - - | The layes thickness is approxmate 1.8 m from 0.5 mMSL to 2.0 mMSL,
= i "| 3 Saft CLAY-
= E This Inyer is the greenish dark wrey soft clay.
& [L Thene is spproximute 12 m thickness from -2 mMSL w -14 mMSL,
§ P | Tlse unerained sheur swenpih ringes svouml 17.5 kM
Eza 4 Medinm SHITCLAY
i = ?E 2 2= = 2% (8 This layer is the greenish dark grey medium stifl clay,
2 .E i == Thers is approximate 2 m thickness from -14 mMSL 10 <16 mMSL.
2 [EF | The undrained shens swengih ranges around 20 kP
z 5| Silffto Verv SGFFCLAY.
z 'E- = E Thiks lsyer is the grecnish dark grey siff to very siff clay.
S||5E8= B¢ |2 w2 2 Thers is approximate 4 m thickness fio -16 mMSL 10 20 mMSL
¢ E & e Tha undrained shear sinengih ranges sround 25 kP
5 £ = [ | Very Stff to Hord siltv CLAY
£ ; = z | This layer |s the grey very stifl'to hard clay.
E Is § = - | B i Thers Imxlmalc: m thickness from =20 mMSE 1023 mMSL
£ 1228 [ |G~ | | w < i 7 | ¥ery D
2 £ | & = This lnyer nlluyﬂlomuhandﬂ hrownish grey.
& ~ H 2 | THere is approximate 7 m thickness from -23 mMSL 1o -30 mMSL
Eld. el le bl |2 |2 H
% §§ = |7 |7 |7 N A - 'E
z FHE & g R i
% "it = O i i A =
: ; |
o
T £
-] z\5 H‘
e ke LE.rEE E
3 Rl e e i
£ |z e [3|zF|zR3E Sz 5 5
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Table 58 Current Soil Luyering and Strength Parnmeters of 3rd Runway [n North

a-18

Flisl Report 830

Zone 3rd Runway arcn in South Zone
Layer | Soil Type Depih Layer Properties Shear Lever | Suil Description |
(m-MSL) | Thickpess Strength 1 Lxisting Crushed Rock: [
(m) Parnmeters The material in this layer is crushed rock.
Water Total 11 is used as & surcharge (11 prefosding in previous ground improvement wirk,
From | To Content Unit 8. The layer thickness is spprosimate | m from 0.6 ~ 0.4 mMSL 10 -0.5 mMSL
(%) Weight (kPa) 3 Existing Sand Blanket:
5 The misterial in this lsyer s sand.
1 Existing 05 | -05 10 20 = Tt is used asa temporary draitiage layer in previous ground improvement work
E :kﬂnd | | Thi layer ihickness is spprosi m From 0.5 mMSL 10 -2.0 mMSL,
| 3 [
y: Existing .5 =2 15 I 10 1] - This layer isthe greenish dark grey soft cley.
Send There is approsime 12 m thickness from -2 mMBSL 1o <14 mMSL,
Blanket The undrained shear strength ranges around 20 kPa
i Soft -1 -3 E ] f k] 15 (%] 4 Tedi 1
CLAYR] This laver is the greenish dack grey mediim sl clay,
4 Safi 5 -8 5 825 I5 I73 Thers |s approssimate 2 m ihickness from -14 mMSL 1o -1 6 mMSL.
| CLAY#2 The undrained shear strength mnges around 35 kPa
3 | Saft B | x| 323 13 173 3 StifT fo Very ST CLAY
CLAYZS This ]ﬂyef is the greenish dark grev afTo very sl cley
& Soft 10| =14 4 #15 15 17.5 There is approximate 4 m ihickness (fom -16 mMSL 0 -20 mMSL
| LAY T]n. u-ldfmnnd sheur alrmgsm ranges aroimd 35 kPo.
T | Mediun ETIT 3 7 16 73 ] Y
1 CLAY This Jayer is the grey very stif 1o hard clay
£ | ST o very 6 | 20 F] FTi) 19 E There is approximate 2 m thickness from -20 mMSL 1o -23mMSL. |
| sl TLAY 7 Yoy ﬂrmg‘i-\ﬂ!]
L] | Very il n 20 | 223 3 17 2 Y This layer is the vellowish and il - brownish wrev,
o silty L There is approximate 7 m thickness (rom -23 mMEL 1o -30 mMSL.
CLAY |
(8] Very denss =23 =30 7 15 E] =
SAND
-
Suvarnnahbumi Alrpert Exponsion Project 3™ Runwany Desipn Work A AECIADP m—
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R = Flnnl Repart =31
Tuble 5-10 Current Soil Layering and Strength Pasmmeters of 3rd Runway in South
Zone Parallel and Rapld Exit Taxiway in North Zone
Layer | Soll Type Depth Layer Properties Shear Layer | Soil Deseription
(m-MSL) | Thickness Strengih 1 | Existing Crushed Rock:
(m) Paramaters The material in this layer s crushed rock. . .
Wiater Total Itisused nsa surrhargn: fill psebou:lmg in previous ground improvermnent woek,
From | To Content Unit 5 Thie liver thickness is gg!_vmuuu 0.3 m from 0.5 mMSL o £ 0.00 mMSL.
(%) | Welght (kPa) 2| Exitiue Sand
(kN/m3) The matgrial in this [I\!cr is sand.
Existing 2 o5 i3 10 a0 - It i wsed a5 temporary doinage layer in previous ground fmprovement work,
Cruh Reck The hmﬂurkm_ng@mmalc 1.5 m from = 0,00 mMSL 1o -1.5 mMSL
2 Existing 05 =1 15 1] I8 = B
Sand This fayer i rs the grey soft clay.
Blanket There ts appronimate | 3.5 m thickness from -1.5 mMSL 10 15 mMSL.
il Soltto 2 3 3 7 55 0 The undrained sheor sirength ranges around |8 ki'a,
vl | 1 Medinm fo Very Stff CLAY:
| CLAY #) | | This laver is the grey medium 10 very @iff clay,
4 Solt to -5 -10 3 75 1 K T There is approximate 4 m thicknss from =15 mMSL 0 -19 mMSL
| medium | The undiained shear sirongh mnges sround 30 EPa.
| CLAYS2 | 5 Yery SUff tn Hard silty CLAY:
5 | Seftto S0 | -1z 3 7 155 0 This layer 15 the prey still 1o very stiff cloy.
mdtum There is eppioxi 6 m shickiness P <19 mMSE w -25 mM81 |
CLAY# 6 | Very Dense Siliy SAND:
o Mesdlom sifl | <12 | <15 3 kS 6.5 ETH This: layer is the grey very stiff 1o havd clay.
CLAY | | Thitere s approximate § m thickness from -25 mMSL 10 -30 mMSL.
7 SUT CLAY | -15 | 20 | 3§ 35 9 EL]
§ ST sandy 20 | 2| :] 15 X5 =
CLAY
] Medium I T 5 05 =
dense clayey
SAND
Suvarunabbionmi Abrpart Expansion Project 37 Rumvay Design Wark AA AECIADE
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Table 5-11 Current Soil Layering aud Sirengih Parameters of Parablel and Rapid Exit
Taxiway in North Zonz

Final Repoes £33
—

Parillel and Rapid Exit Taxiway in South Zone

Layer | Soil Type Depth |  Layer Froperties Shear Larer | Safl Description |
(m-MSL) [ Thickness Strength 1| Exiuing Crushed Rock
m) Parameters | The material in this layer is crushed rock,
Water Total It is used asa swcharge [l prefosding in previous ground improvement work;
From | To Content Unit 5 The fayer hickness is approximate 0.5 m from 0.5 mMSL to + 0,00 mMSL
2 | Existing Sand Blanket: 4‘
o4 IYN"$, thes) | The material n this layer is sand,
| Existing .5 [ ] 0 1) = It is used es 0 temporary drainage laver in prévious ground improvement work.
Crush Roek The layer thickness 35 spprosimate 1.5 m from = 0.00 mMSL o -1.5 mMSL.
3 Exizting T 5] 13 0 s E = .
Sand Blanket This layer is the grey ssit cly.
3 Soft T 25 5 5 5 There is approximate 13.5 m thickness from -1.5 mMSL ta -15 mMSL.
CLAY# ! The undrained sheer sirenath mnges around (9040
3 Sefl T 3 & T T F] Medium to Very SGF CLAY:
CLAYSZ This layer is the gray medium 10 very stiff clay.
El Saf ETRIEF 7] Fry 5] 1] There iz approximnie 4 m thickness from 15 mMSL 1o -19mMSL,
CLAYES The undmined shear strength ngres around 30 kPa.
6 Sl D - ) 3 3 Very Stff (o Hard silty CLAY:
CLAYES ! E ! " & 18 This tayer 5 the grey sl 1o very still clay
Fl Medium st | <15 | <19 3 = 1] 30 There is approximate & m thickness (rom -19 mMSE o 25 mMSL
to very il L Very Dense Silty SAND:
CLAY This fayer is the grey very stifT to hard clay,
] Verv sill 1o 519 | -2 ] I3 3 Thiere s approximate. 5 m ihickness from -25 mMSL 10 -30 mMSL
hid CLAY
L Very densg 23 |30 5 1] 2l -
silly SAND
Suvarmmnbiml Alrgort Expansion Praject 3% Rumwvay Design Work AR ARCIADPI e —
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Talle 5-12 Current 5ol Layering and Streagth Pavamerers of Parallel and Rapid Exi
Taxiway in Sauth Zonz Tuxiway B Extension
Layer | Soil Type Depth Layer Properties Shear Layer | Soil Description
(m-MSL) | Thickness Streagth ] Soft to Medium Stiff CLAY:
(m) Paramelers Tiis bayer Is the grey soft i medium sl clay.
‘Water Tuotal Corrected Thigre is npproaimate 14 m thickness from 0.2 mMSL to -12 mMSL
From | To Content Unit Survr The undraived shear strength ranges nround 14 KPa, |
(%) Weight (lPu) 2 St CLAY:
(KkN/m3) This layer is the prey stiff clay
1 Existing 2 405 25 T3] 0 B There is approcimaze 5 m thickness from -1 2 mMSL 0 -17 mMSL,
Crushed The undrained shear sirength ranges wound |4 kFa. |
Rock 3 Very SHMT o Hurd silty CLAY:
2 Existing 035 | 25 73 10 13 ] This layer is the grey very stilT 1o hard clny
Sand There iz approximitte 3 ny thickness from -17 mMSL w0 -20 mMSL
Blanket The undrained shear strength ranges oround 15 kFi. '
El Seltto 35| =5 35 82 5 19 4 V. e Sil :
medium This layer is the brown dense 10 very dense sand,
CLAY #1 | There is approximute & o thickness from -20 mMSL 10 -26 mMSL. |
4 Sofito 5 10 5 K2 15 19 I8 Hard Sandy CLAY:
mdium I Thits layer is the hrown hard sandy eluy.
CLAY 82 1 There s approximote | o thickness from -26 mMSL 10 -27 mMSL.
3 Soliio 10 | -2 3 CE [H 17 |6 Dense Clavey SAND;
medium This leyer is the brown dense clayey sund.
CLAY 83 Then: is approsimate 2 m thickness from -27 mMSL 10 .29 mMEL.
3 Soll o A% | -1 3 B2 5 19 7 Dense Silty SAND:
meditm This lnyer is the brown derse clayey sand.
CLAY #4 There is approimate | m thickness fvm -29 mMSL 10 -30 mMSL.
7 Medium 5 | I8 3 Ex 1 30
sTCLAY
8 VerystiTio | -18 | -21 3 1] Il -
hard sandy
CLayY |
9 Wery densc 21 | 30 [} | 18 3 3
sifiy SAND |
= -
Suvnrnmabbnm Alrport Expansion Prajeer 3% Rusway: Desfan Wark 22 ARCIADPT
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Tahle 513 Current Soil Layering and Strengtth Parzmeters of Taxiway B Extension

Taxiway D Extension

Layer | Soll Type Depth Layer Properties Shear
(m-MSE) | Thickness Strength Layer | Soil Deseription
(m) Pernmeters i Medium Stiff Siltv CLAY:
| Water Total Corrected This laver is the brownish grey midium stiff silty chay.
1 From | To Content Unit Barvr There is approximate 2,25 m thickness (fom 0.25 mMSL -2 mMSL.
| (%) Welght (Pa) The undisined shear sirengmh mnges armond 11 kPa.
(kN/m3) 2 Seft CLAY
I Soft o 0.2 -1 12 54 15 4 This layer is the greenish dark grey sofl clay.
mediuem stifl There is spproximare 12 m thickness from -2 mMSL 1o -4 mMSL.
CLAY 71 The undrained shear srcith ranges around 11 kPe. |
F] Soflto S| 12 7 [ 5 [ a Saft to Medium Stf CLAY:
medium stifl This layer is the hrownish and greenish sofl o medium S0l by,
CLAY 72 Thier is approsimete 4 m thickness from 14 mMSL 10 -1§ mMSL
3 SUff CLAY | -12 | -17 3 36 18 25 Thie undrained shear siweigth ranges around 16 kPa.
4 Verysifita | <7 | 20 3 17 3] 5 4 AY!
hard siluy This layer is the brown dense 1o very dense sand.
CLAY. There is approximate 3 m thickness from - 1§ mMSL o -23 mMSL
5 Dense to =20 | -26 6 12 3 = 5 Very Dense Silty SAND:
very dense This Jayer is the yellowish and li-grevish brown very dense silty sand.
silty SAND There is approximate 7 m thickness from -13 mMSL 1o -30 mbSL
[ Hardsandy | 26 | 27 ] 2 3] v
CLAY
7 Denise Bl ] 2 12 3 .
cloyey
SAND |
8 Dense sily 29 =30 12 2] P
SAND |
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Tabie 5-14 Current Soil Layvering and Steength Parsmeters of Taxiway D Extension
Perimeter Taxinvay

Layer | Soll Type Depth Layer Properties Shear
(m-MS5L) | Thickness Strength
{m) Parameters
Water Total Corrected
From | To Content Unit Sumr
(%6} Weiglt {kPa)
(N/m3)
1 Weedium 025 | -2 235 46 17.5 325
Stiff Sily
CLAY
2 Soft =225 | -19 775 a4 15 125
CLAYH]
3 Salt -0 | -4 4 2] 15 14
CLAYHD
4 Saftin 14 | -1 4+ £ 15 [+
edium sifl
CLAY
-] Sulfwhard | -18 [ -23 3 30 18 T3
iy
CLAY
6 Very dense | <23 | 30 7 ] EVa E
| silly SAND | |
Suvmrnnabivni Afrport Expansion Project 37 Rumway Design Wark AN AEC/ADPL

Layer | Soil Deseription
1 Medium SHIT Siltv CLAY -
This layer is the brownish grey medium ifT=ilty clay.
Thers is an approximate 225 m thickness from 0,23 mMSL 10 -2 mMSL
The wndrined shear sirenuth misges sround |4 kPa.
2 Very Sofi to Soft CLAY:
This layer is the greenish dark grey very soflio soft clay.
There is wn spproximate 8 m thickness from -2 mMSL 10 =10 mMSL
The undined shear strength renges anourd 12 kPa

3 a
This Layer 3 the brownishand greenish sofl to medium (ifT clay.
There is an approximote 5 m thicksness fom <10 mMSL 10 -15 mMSL.
The undrained shear siength ranges around |6 kits

3 .

This tayer is the greyish brown siff clay.
There is an approximate 5 m thickness from -I5 mMSL 10 -20 mMSL,
Thie undrained shear siréngth mnges around 23 kPa.
5 Newy Silft ¢ ) 1
This laver 15 the brownish abd greenish very siff siliy clay.
| Thers is an approximaie 3w thickness from -20 mMSL 1o -23 mMSL. |
(6 | Very Dense Sty SAND
Thiis layer is e yellowish and li-greyish hrown very dense siliy sind
There is on eaproxirmute 7 i thickness lroim -23 mASL o -30 mMSL. |

Suvarnuabiumi Alrport Expansion Profect 3™ Runway Deslgn Work AA AECIADP




Flnal Report 40

Tuble 5-15 Soil Lavering and Strength Parameters of Perimeter Taxiway

F[ml:}mﬂ S-41

ZInd Midficld Sattclite Aprons

Luyer | Soil Type Depth Layer Properties Shear
(m-MSL) | Thickness Strength Layer | Soil Deseription :
() Parameters 1 Medium SHITSilty CLAY. ’
Water | Total Unit This layer is the brownish grey medivm sift silty clay.
From | To Contont | Waight 8 There s an approsimate 2.5 im ihickness from .85 mM3L 1o - 165 mMSL.
%) (kNmd) (kPa) The undrained sliear steengsth ranges around 11 kPa.
1 Medium [EC I 235 [ 173 ] i Yery Soft CLAY:
Stiff Silty This layer is the greenish dark grev very soft clay.
| GLAY There is an approximate 8,35 m thickness from - 165 mMSL o -10 mMSL
] | Verysofiio | 2 | -5 3 (T3 15 W The undrained shear strength ranges around 11 kPa. I
saft CLAY 3 Soft CLAY:
11 This layer iz the greemish dark grey sofi clay.
3 Vérysofio | -5 | -0 5 30 i3 14 There is an approximate 3 m thickness from -10 mMSL 10 - 13 mMSL
[ safl CLAY The undrained shear strengih ranges around 13 kPa, S
| g 4 Medium SUITCLAY:
4 Medium -1 | 15 = 68 | T3 b1} This layer is the greenish dark grey meadium sifT clay,
CLAY } There is tn appeoxiniate 2 m Uickness from -13 mMSL 10 15 mMSL
E SUMCLAY | -15 | -20 | 5 34 ] 16 The undrained shear strenpih ranges around |3 kPa:
Verystlf | 20 | 23| 3 T3 f] i 5 i :
siliy CLAY This layer is the groenish dark urey sl clay.
T Very dense | -23 [ 30 7 18 3l = There is an approsimate 5 m thickness from =13 mMSL to -20 mMSL.
clawey The undeained shear strength ranges around 19 kP
SAND | ] Nery Hard Silty CLAY:
This layer is the greyish brown very stifl silty clay,
There is an approximate § o ikickness from -20 mMSL 1035 mMSL
T Dense to Very Dense Siliv SAND:
Thits lwyer ks the yolbowish and li-greyish brown very dense silty stnd
There is an approximate S m thickriess from =25 mMSL (0 -30 mMSL.
Sutvaranabham Alrport Expausion Praject 34 Buzmay Devign Wark 24 AECIADPL
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Table 5-16 Current Scil Layering and Strength Parameters of 2nd Miditeld Sattelite
Aprons

Layer | Soll Type Depih Layer Properties Shear
(m-MSL) | Thickness Sirengih
(m) Parameters
Water Total
Fram | To Content Unie Su
(%) “;dshf (kPa)
/n3;
i Medium 85 | -L65 | 25 60 {k._iﬁ_l 30 |
sff CLAY | |
2 SoMlCIAY [-165 | -10 | B35 7.5 13 14 |
3 Medism -0 REN 3 TS 16 17 I
| T CLAY
1% | | |
4+ | Mediun B a5 | 2 [ i if |
sffCLAY |
&2 | |
5 SHITCLAY | 15 [ 20 | 5 19 36
b Very siiftin | -20 | -25 | 5 0 =
T siliy
ey ! |
T Dense to =25 30 5 125 )
very dense
silty SAND |

Based on results of the inemrerion of the varfables tested in the laboruory. For
compressive and shear strength variables the values in the 3rd runweay north area
are different from the sourh. The preconsolidniion pressure in the sofi elay layer of
the nenh area is 75 kPa lezs than 140 kPa that is preoonsolidation pressure that
Tound in south sres.

53 Typienl Afrficld and Other Earthwork Section

For ground improvenient design, imporiant aspects (o be considered for design ane
the shape of the embankmentThe désigner hes o knpw the thickness, wpe of
material and the level of the pavement embunkment for cileuluting pressure act on
the wonnd, The cross section each considesed svens are shown in Figure 5 - 9 to

Figure 5- 14,

Suvrnnabhumi Airport Expaision Projeet 3 Rumway Design Work AA AECIADEY

531 Srd Runway
Airfield Embaniment of 3rd Ronway

Top level of Airfield Pavement - 230 mMSL
Top level of Subyrade - = 0,00 mMSL
Airfield Embankment Height = 13 m
Layer Materials Elevation Layer Unit Vertical |
No. Decription (mMSE) Thickness Weight | Pressure
From | To {m) (kN/m3) | (kPa)
1 PMA Surfoee Course 130 | LIF 005 poy 120
3 Madified HMA Binder 225 | XN 0.05 24 120
Course (P - 401y
3 Modified HMA Binder .20 | 187 .33 14 5]
Ceurse (P -401)
+ Unbound Meterial 1.87 L45 04z i2 9,24
Subbnge Course (P - 209 }
) Sub Drainage Aggregmes | 145 | 113 0.3 19 570
i Compacted Sand 115 o 115 15 20,70
7 Mainterance Pavement - - 0.0 24 4.R0
Owverlay (further work) |
Airfield Embankment Pressare | 5076 |

Figure £-0 Airfield Pavement Cross Seetbon of 3rd Runway

Suvarsmabluzsi Alvport Expansion Project 3% Runway Design Work A AECIADPL
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533  Taxiway B Extension

Airfield Embank of Taxiwoy B Ext
Top level of Ajrfiald Prvemem = 085 mMSL
Top fevel of Subgrade - = 0.00 mMSL
Airfield Embankment Height - 035 m
Layer Materinls: Eleyation Layer Lnmit Vertieal
No, Deeription (mMSL) Thickness | Welght | Pressure
From | To | fw | (:Nm3) | (kPa) |
| PMA Surface Course 085 | 0.80 .03 4 1.20
3 Modified HMA Binder 080 | 075 003 24 1.20
Course (P - 4011
3 Modified HMA Binder 035 | 0.2 033 b 192
Course (F - 401) i
4 Utibound Materinl 042 il 042 n 034
Subhise Course (P~ 209)
5 Mainleninee Pavemen - - 0.20 4 480
Overlay { frther work )
Alrfield Embankment Pressure | 24.36

Final mn Sedd
532  Parallel and Rapid Exit Taxiway
Airfield Embankment of Purallel and Rupit Exit Toxbway
Top level of Airfield Pevemen = 170 mMSL
Top level of Subyrade - < 00 mMSL
Airfield Embankument Heigl = LW m
Layer Materials Elevation Layer Unit Vertical
No., Decription (mMSL} Thickness | Welght [ Pressure
From | To ) md kPa
1 PMA Surface Course 1.70 1,65 0.05 4 I 120
g Modified HMA Bindar 1.5 | L0 005 M | 1N
| Colrse (- 401} 1
3 Modified HMA Binder 160 27 033 M | 792
Course (P - 401) |
4 Unbound Maerial 127 | 085 0.42 12 924
Subbase Course (P - 2(9)
] Sub Drainage Agprepates | 0.85 | 055 [TE] 19 | 5
[ Compacted Sand .35 1] 113 18 9.9
T WMaintenanea Puvement % = 6,20 W[ asb
Orverlay (furthes work) |
| Alrfield Embankment Pressure | 39.96

re 5-10 Airfield Pavement Cross Section of Parallel and Rapid Exit Taxiwa

Figure 5-11 Airfield Pavement Cross Section of Taxiway B Extension |

Suvarnnablimi Expunsion Pr Wi
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534  Taxway D Extensi
e ~ 533 Perimeter Taxiway
Arfield Embanknent of Taxiway D Extension Airfield Embankiment of Perimeter Taxiway
Top level of Airficld Pavement = LI0 mMSL Top level of Airfield Pavemen = L1 mMSL
Top level of Subygrade = = 0,00 mMSL Top level of Subgrade a = 000 mMSL
Airfield Embankment Height = 110 m Afrfield Embankment Height = L1 m
L.;Iyer Materinls Elevation Layer l_:n_ult Vertkeal Taver Materials Eldvation Layer Unlt | Vertical
o, Decription {mMSL) Thickness | Weight | Pressure No, Decription mMSL Thickuness | Weight | Pressure
e e | Cany oy M e
[ SIITl g ) b * M 1 PMA Surface Course I Lo 1.05 Q.Ui '_':4 IE:
2 i i 2
3 HIMA Bare Cosare I R EE XY 60 " e || W 9 o5 N i
[P+ 401/P - 403) L - . -
3 Daound Mwedel | 045 | 6 | 046 TR T RET G s e Rl el ool s
Subbase Coiusre (P-207) ] Unbound Material 67 |02 0T pi] 9.24
4 Maintenunce Pavement 0.20 4 4B Subhase Cotrse (P - 2091
| Overlay (fumther work) ] 5 Sib nm[ﬂ;;'jum{m 635 | 0 0 L] 375
Aidrfield Embankment Pressure | 3028 I3 Mimienmce Pavemet T = 020 23 480 |
Diverlay ¢ further work) !
o Airfield Embankmient Pressure | 20,01
|
Flgure 512 Airfield Pavement Cross Section of Taxiway [ Extension Figure 513 Airficid Pavement Cross Section of Ferimeter Taxiwa
Auway. 1
Suvarnnabhumi Alrpart Expansion Praject 37 Runway Design Waork AA AECIADEL
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53.6 2ad Midfield Satellite Apron

Airfizld Embankment of 2nd Midficld Satollite Aprons

Top level of Airficld Povement = 181 mMSL
Top level of Subgrade = = {1,080 mMSL
Afrficld Embankmem Hejght = 18 m
Layer Materialy | Elevation Layer Unit Vertical
Ne. Decription (mMSL) Thickness | Weight | Pressure
From | To (m) (KNfm3) | (kPw)
I PCC Surface Courge LA 132 049 24 11.76
[P~ 501}
2 HMA Base Cousre .32 117 015 24 360
(P~ 401/F - 403)
5] Unbound Materal LT | 067 .46 22 1100
Subhase Cousre (P-201)
4 Sub Drninage Apgrepates | 0:67 | 0.37 0.30 19 570
] Compacted Sand 037 (I | 037 18 .66
3 Maintennnee Pavement - - 0.20 14 48U
Overlay {further work) !
o Alificld Embankment Pressure | 4352

T W

Figure 5-14 Airfield Pavement Cross Section of Ind Midfield Sateilite Apron

Suvarnmabhinil Airport Expansion Projeet 3* Runway Design Work A AECIADPY
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54 Ground Improvement Design
5.4.1  Prelonding Pressure Calenfation
Step 1) Prepare soil lavering.

Siep 2} Caloulate the inclusion of the effective vertical overburden pressure. the
nirfield embankment pressure and the vertical aircralt presure
distribution i the superimposed pressuee

Siep 3 Spevify the required OCR and degree of consolidation. In this case. the
required OCR and degree ol consolidation are | 20:and 90 %,
respectively.

Stepd]  Detenmine the preconsalidation pressure o the mid - layes of 15t
compresaible lver obtained by interpreted ocdoimeler lest

Stetp 5)  Caleulation required preloading presure;

- The effective veitical overbuiden pregsure, the airficld embankment préssure
wirad the vertical airerufl prestire distribution us the superimposed pressure.

o + Aoy
- Surcharpe pressune soguired by OCR = 120,
Ve = 120( ' + L)
Preconsolidation pressure ai the mid - layer of 16t compressible layer
o car mi e tayer
- Addivonsl prelopding pressure:
Apew— ot it 4t tuger
= Required degree of consolidation (%
Ureirea
= Minimum raquired prelonding pressune:

(Habier = ocvarmi 1st tayer M Urequirea/100)

Suvarnunbhiomi Alrport Expunston Projees 37 Rusway Design Work A AECIADPE

Final Report 550

542 Settiement Analysls
Consolidation senlement takes place when the weight of the embankment excesds
1he previous stress history of the onderlying smato.
Soil setilement consis: of primary and secondary consolidation,

Prinury eonsolidation curve in which the reduction in void ratio 1s assceisted with
the dissipation of excess pore waier pressure.

|I:|= pore pressure depends on the permenbility, which i # fmction of the particle
size.

Secondary consolidation occurs afier full dissipation of excess pore waler pressure,
Secondury consolidation & a problem with high orgenic depesits: such as peat. With
mineral soils, the dary consolidaion fs not | idereed m problem.

Caleunition of Sanlement:

= Magnlrude of Settlement
For normally consolidated clays:

- = (CR)(H)log (ﬂ]

-4

where:

CR | is the compression ratin obtained from sedomster st
RR | is the recompression ratio obtuined in omeler test

'o i the overburden pressure on the consi f Tevel die 10 the il weiglil shove
this poink.

A" | s the vertical presure due to the exiernal Joml

H |15 (he thicl ol gompressible layer

Note -The romally consolidnted | whese present efTective overbunden pressure is
thiz maximuny pressare that the sotl was subjocted to in the past
where:

o', | is the reconsolidution pressure is the mas i pressure which the compressible
leyer has been subjected 1o in the past.

In overconsolidated clays.

forg’y +Ar = a'
S = RR(H) 1oy (2527
fara’y 4+ Ad' >0,

o = (RR)(H) logs + (CRY(H) Tog (52

Suvarnnabhumi Airpart Expansion Preject 3% Rumway Design Werk A4 AECIADPI
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Time Rate Settlement with PVD
The destgn of PVDs provides selutions to questions such o3

{1} what is the drin spacing required 1o achieve a required degres of
congalidation within o given tme; ar

121 how long will {1 ke 10 achieve s reguired degree ol consolidation Tor 8
given drain spacing and duration?

To answer these questions, consolidation theories are required,

The most fundamental consolidmion theory is Terzsghi's coe - dunensional
consolidation equation, which can be wiitien as:

g _ o &ue ks 4
TR T and 6, = Wik

where

Equation | is derived under the mssumptinns that the dissipation of water is only in
the vertical direction. However, with the use of PVDs, water (Jows muindy in {he
horizanti] direction. In this case. the following mdial consolidation theory is
required (Buamon, 19485

% 1.4 i i
& (“E+_ﬂ): 2 and gy = ——

i @ B ydy,

where

Equation 2 wis derived under the following two dssumptions { Barmon, | 948);
(11 Al vertical loads are inftially corried by excess pore waler pressure; and
12) Al compressive sioning within e soil oceur 1 the vertical directions

Wien combining the vertical and horfzomal Mow. the consolidation equation
becomes (Carillo. 1942):

hy e , TBugy _ iy -
oamta G+ i) =%
For ground improverient. the progress of consalidation of soll is evaluned using
thie average degree of lidetion, U, of the ihle clay fayer:
Scle)
U= —=100% )
Wehue

— 4
Suvarnnablmi Alrport Expancion Project 3™ Runway Design Wark A AECIADPL
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where

S0} s the consolidation setilement at a given time.
ehar s the ulimate consolidation senlemen.

Using Termghi's consolidation equetion, Equation 4.1. and by assuming the form of
initial pore water pressure diswibution, a relationship between the average degres of
cmﬁ(ﬂiﬁmmn '1nd e tme Mactor con be established as shown in Figune 4.0 or

P v in equations by curve fiting.

Cine of the closed - form equations is given By Sivomm e Swamee | |977),

~ St _ _ Rme y
Ue = o 100% = i imeeprrs 2
where Uy, is ihe avernge degres of consolidaiion due 1w verticnl ow,

For radinl consolidation, the following solution was given by Baman (1948) by
teastiming egual stenin e afl e other aszumprions adopted for Equation 4.1

4

Up=1—gxp F

Flri) = f!n -1)

in{n) — = In{n)— 075 e

Iu' 1)

n=—= e

whers

Ty s thi time factor,

n s the mtio betwess the diameler of soil dischusging water into a versical drin. d,
nnd the diatnater of the well or squivalent dinmeter of vertical drain o,

i The thickness of band width,

b Thewidth of band widih,

The swlutions given in Equation 4.6 throuyh 4.8 weie developed for o anit cell, A
gruphical iHusiration of the relationships between for different values is shown in

Figure 3-3,

However. it should be ngted that & PVD band dmin s not cireular. It has 2 wypical
width of 100 mom and thickness roging from 3 - 6 mm. To use diameter o, s this
necessary, One copversion 1o compute the equal perimeter has been proposed by

Final fteport s
i e
The diameter of soil discharging woter int o vertical drain. d, . is dependent on the

drain spocing and the drain installation parem. The o, is caloulmed besed an
equivalent cross - section area. For PVDs instlled in o squere grid pattem with a
spacing 5. d, can he calculaed as:

=" ., = L1285 i

Far PVDs installed in o 1iangle grid pattern with.a spacing s, , o, can be calculated
ns;

steing00= 2 je d, = 105s

For relatively lomg PVDs, lidstion of clay is lled by b 1 drninige,

However. for relatively short PVDs boln vertical and horizonnal drainage may
contribute a fir proportiion. In this ense. the combined degree of consaliduion can
b using Corillo’s equation d Carillo. 19423

(L= Upd = (=)= (L= i
Tiv this case. U and 17, shound be caleuluted sepavely

It should be poinied o that Equation 46 was derived by sssoming that the well
resistance of the PVD can be fgnored, 1 the well resistance has to be considered,
thie equasion in Equation 4.6b will have 1o be changed inwo (Hansbo, 198 )

FOr) = ffn)= 075 + :_(mf—z}:—: W
whete
{ =longest drainage path along vesticsl drin:.
2 = dapih
¢ = discharge capucity of PVD

It can be seen from Equation 4.13 dat when s sufTicienily large. (he Tass term in
Equation 4.13 will become small so tha the effect of well resistanes cen be igrored
Some modem high - quality PVD producie ean provide sufficiemly large g,
Ther=fore. well resistance may be ignored in the design whin PYDs with sufficient
latge g, are used.

Time Rate Settlement without FVD

Hansho {1979) 55: The total serlement coused by primary consolidation resuliing from an
increase the stress on soil layer can be caleulated by the use of seslement

Suvarnnabhimt Alrport Expansion Projees 37 Runway Design Work 24 AECIADPY
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equation. However. they do not provide any informetion regaiding the mate of
primary consolidation. Tmas.hi |l925] proposed he first théory io consider Sertlement Analysis Results

the rate of one - il fation for i clay. seils. The
mathemmical deriventions are based on the following 6 asumptions (Tavlor,
1548

By Theclay - witér system |s homogeneous.
2)  Sawrmtion is complete,

3 © aility nf warer is

4 Compressibility of soil prains is neghigible (bot woil grains rearange),
5)  The flow of water is in one direction onl.
a)  Darcy's faw is valid

The overage degree of consolidation for the entire depth of the ‘¢lay laver ot
any time 1 can be written ss

1 By
San {ﬂ) o usdt
(T e . T i 3
5. .

whens

U | =avenige degree ol
Sy | = settlement ol the layer @l tme 12

8| = ultimae seilement of the layer from primary consolidation

The time Fictor

ot
o B
"t
whee
ty | = coefficient of consolidation i vertical direction ebtained from
oudonieter fest (md/yr)

i | = ony lime

Hyy | = byer dromagepath

The values of the ime factor and their ;,umcspmdllq; average deg:m of
consolidation for the cage may be i by the fi

U
Far 1l =0 to 60%, T, =3”(m)

For U'> 60,7, = 1.781 — 0,93300g(100 — £1%)

Sovarnmnbhumi Alrport Expansion mmwmwﬁu £ AECIADPY

3 Runway -North Zone

To minimi i | t, the Im spacing and [0 m lomi
Profabricated \":nical Diaing (PVD} and Preloading using Vaouum system
and limited surcharge ore hdopred for 2 km distance in Nonh side of 3nd
runway. Combination of the 70 kPa vacoum preloading combined with 1.0m
High ensshed rock surchirge and 0.3m thick zand blanket resubs fn applied
prelonding pressure of 99 kPa.

No. Materials Elevation Layer Materinl | Vertleal
Decription (mMSL) Thickness Unit Pressure
From Tn {m) Weight (kPn)
_(kN/m3)
1| Crushed Rack 150 | 00 .00 20 o |
1 0.5 [i] 03 18 9
3

- = = - n
Membrane |

Applicd Preloading Pressure | 99|

The seulenment curve is showing In Figore beliw,

Time-History

it i 4]

T ot

Sblisrerd (]

e ——

s
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Parallel Taxiway

Ta minimize post i ] the Im spacing and |0 m long
Prefabricated Verticsl Dimins (FVD) and Preloading using Vacuum sysiem
and limited surcharge are adopied for 2 km distance in Nonth side of parallel
taxiwiy.  Combingtion of the 70 kPa yvaeuum prelosding combined with
L0m high crushed rock surcharge nnd 0.5m 1hick sand blanker results in
applied prefoading pressine of 99 kPa,

Finnd Heport 587

- Bravo Taxiway Extension

Ta D & the Im spacing and [0 m long
Prefabricated Vertical Draing (PVD) and Prelgading osing Vacuum system
nrd Timited surcharge sre adopted for brave taxiway extension, Combination
of the 70 kPa vatuim preloading combined with  0.8m high crushed rack
surcharge and 1. 0m thick sand blanket resulis in applicd preloading pressure

. of 104 kPa.
Na. Materials Elevation Layer Material | Vertical
Deerlption (mMSL} Thickuess Unit Pressure N, Materinls i Layer Material | Vertieal |
From | To {m) Weight (k) Decription | (mMSL} | Thickness Unit Pressure
(KNm3) From To () Weight (kPay
T | Crushed Rock T30 | 030 0 m 0 {iNimd)
Surcharge Fill I [ Crushed Rock T80 | 100 0,50 a0 i i
2 Sand Blanker 050 1] 0s 13 5] Surcharge Fill !
3 | Viwuum Pressure Under - . | : B T | 2 | Sand Blanket ] [} 100 1] | B
Memibwane | 3 Wiscuurmn Pressure Under - - - - |
o Applicd Preloading Pressure 99 j | Membrane 1 i !
N Pp 2 L35 [ Applied Frelonding Pressure | 104
Time-Histary
= e Thme-History
I ; s -
a- _-.4
i i
= i _ _
e
i : e ]
S bhum Al i i
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D W o
leltn Taxiway Extension and Perimeter Taxiway Sut 2 Asen
To-aiinseg . A e DT A eI A I i g To minimize post-constuction settlement. the Lm spocing and 10 m long
Prefubirieated Venical Drams (PVD) and Preloading using Vacuum systen i r o K oy . 5
A y Aotec Prefabricated Vertical Drains {PVD) and Preloading using 4 m high sircharge are
and limited surcharge are adopted for bravo taxiway extension. Combination LA i
3 : #edopted for Sat 2 avca. Combinstion of 3 m high crushed rock surcharge and 1.0m
of the 70 kPs vacuum prelosding combined with  0.8m Kl crushed resk il L seale e i el Hrbascind B 8- EM
surcharge and |.0m thick sand blanket results m apphied prelonding pressure sl s et ) Sl s G
10 kP No.| Materials | Elevation (mMSL) | Layer Thickness | Material | Vertical
Decription From To (m} Unit Weight | Pressure
No, Materials Elevation Layer Material | Vertical 1 (Nfm3) kPa
Decription __‘[ghjjs_l:]_ Thickness Unit Pressure T} Crished Rack a0 .00 3 il
From | To (m} Weight (] Surcharge Fill ]
T T T e Mab o T [ Send Blunket | 100 |0 10 [ |
S Z il i " ficd Prelonding Pressure | 78
|| Suicharae Fill | Applicd Prelonding Pressure| 78 |
'3 | Sawd Blanket R 1.0 B3 6
3 | Viacommn Pressure Under 2ol * = 70
Muinbrine o _— Time:Histary
oy Applied Prelpading Pressure | 104 ——
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- Afr Traffic Lighting Building (AFL) Ar

To ize post i I 1, the Im spaeing and 10 m Jong
Prafabricmed Va‘huil Drains (PVD) and Preloading using Vacuums svstem
and limited surcharge are adopted for AFL.  Combination of the 70 kPa
vacuum prelosding combinad with Im high crughed rock surchorge and 1.0m
thick sand blanket resulis in applied prelonding pressure of 108 kPa.

Alrport Fire Fighting Building (ARFF) Ares

To uction the |m spucing and 10 m long
Prefabricated \"cmcsl Drains (PVD) and Preloading using Vacuum systsm
wnd limiied surchurge are adopted Tor ARFF ares. Combination of the 70 kP
vaeuum pretoading combined with  1.0.m high crushed rock surcharge snd
1.0 thicle sand banket results i applied preloading pressure of 108 kPe,

No. Materials Elevation Layer Material | Vertical
Deeription (mMSL) Thickness Unir Pressure
From To {m) Wight {kPa)
ILNM > |
1 | Crushed Rock 20 100 I Y]
|| Surcharge Fill |
|2 | Sand Blanket 100 0 | 1o 18 [
3 | Vacuum Pressure Linder - . - . T0
| Memnbmne
Applied Preloading Pressure 108

Time-History

No. Muterials Elevation Layer Material | Vertieal |
thon | (mMSL) | Thickness Unit | Pressure
From | To (m) Welght | (kPa) |
(kN/m3)
1| Crushied Rock 20 | L0 1 0 0|
Surcharge Fill
E] Eﬁ?ﬂm 1.0 [ T.00 18 [
3 | Vacuum Pressure Uinder - - - - T |
| Membrane
Applied Prelosding Prossure | 105 |

Time-Histary
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rt
. i.z F‘i‘nlﬂ(zm 563
543  Stability Analysis
Locations Sall Inyer Linit weight Shear strength Parameters
Genernl Cobesion) Friction nongle
R supiich exil Safi clay | 15k 18 %P [
Slope ﬂablﬂli)‘ analysis s required 10 perform 1o verify safely fcter of snbankment taviway Bin g clay Bmt 0 kP ©
slope, which should be nm. less than 1.20, 1o ensure that there is no slope failure north zone
ocgurred during g ground iy D inmion of safey factor Parolled s Sand blanket 18 KN‘m* 0kPa X
wae dose by using Slope w. n member of Ueusmdm which is a useful geotechnical r‘p.‘d_“'; - Softclny 15 kN 18 kPa [
safiware. There ane @ subility analvsis onses including: :T]m?;n:m Medium clay 18 ENm? 30 kPa U
3 Runwiky {norih zone) Perimeter Medivmn sl 18 kN/m? 30 kPa L1
THXIWway siltyclay
Connection area to 1" midfield sptelline apron Soft clay 15N/ m’ 14 kPa [§
Medium clay I! KN/m? 20 kPa [
Connection ared 1o existing paraflel axivay B Stiff elay N‘m 46 kFa o0
=R 2 Taxiway B Soft clay Nm” 14 kPa | iy
Parallel and rapid exit tasiway B in north zone extension Medium cliy H-'m: 25kPa | F
i . Taxiway D Medium cla; N/m 32.5 lePa P
Paralls i ) | DGR, SR
ARG SAC SR tay B S exicnsion 17 soft clay S kNm" 1255
Perimeter taxinay 2™ ooff clay 17.5 iNim® 175k [
WMediun clay 30 kN/n” G0 EPa o |
Taxiway B exiension 27 Midield Medium still 1§ KN/m” 15kPa 0" I
siielline sprons | silty clay
Taxiway D exiension |apron and Soft clay 15 RN T kPa i
" iy} Medium ol 75N 15 kP E L
ud ; . diumclay | ]
2% Midfield satellite sprons {apron and taxiway| StfTelay [ 20 kNm’ 00kPn | 0

Geotechnical parnmerers

Soil parameters t be used in the stability annlysis wns propesed i the previous
section. Soil shear strength pammeters. coheston and friction e, ae reguired o
be input in the analysis as well as s0il unit weight

Locationg Soil tayer | Unit weight Shear strength Parameters
Coliesion) | Friction angle |
T Runway Sand blankel B kNI U kPa 3
(Morth zotie) Soft clay 3 kN 14 kPa [E
Medlum clay | B ENm® 30 kPa o
Cannection aren | Medium sl 8 kNm" ) kPa o
to 1" midfeld | siloy clay
satellite apron. | Sofl clay 14 kNfm? 15%kPa -
Medium clay 175 kim” 17 kPa ¥
i Medium clay 17.5 kM T kP e
Conneciion area | Medium stifl 18 kN 30 kP "
o existing siliy clay
parallel taxiway | Sofl clay 15 kN/m* 4 kPa ('
B Medium clay 17.5 kNan' T kPa [
Medium clay 17.3 iy’ T kP 0
Parallel and Sand blanket. 18 kNm’ kP iz
——
Suvarunabhumi Afrport Exponsion Project 3% Runway Design Work AN AECIADIT

Surcharge 1111 end sand blanket are also modeled with unil weight of 20 iNm? and
1 8kN/m3. respectively while frition angles ane 38 and 327 respectively.

Model Deseription

Subsoil profile wis produced oomesponding o the subsoil profile and geoicchnical
paramelers proposed in he previous section. Groundwaer level is at 0.00 m el
Mlodel widih is approx 33 — 30 m whifie depth i 15 - 20 m. Sureharge Jond heigh i

1.50 and 1.80 dependingg on the locati harge loud of 10 k3/m2 was applied
on the embankment, which rey s constrction doing on the surchig:
enmbankinent.

Analysis Resulis

Regarding the mode] description and geotechnical parameters. slope stability
analysis wis performed and analysis resulls are as follows:

Suymromubbumi Airport Expansion Profect 3 Runway Design Work AA AEC/ADPT
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Figure 5-15 Slope stability analysic for 3 Runway (north)

Sepe Suty ty Arvan

Figure 5-16 Slope stability analysis for Conncction Ares to 1% Miditeld Sateilite Apron

Flual rt =

L b

Figure 5-17 Slope stability analvsis for Connection Aren to Parallel Taxivay B

Figure 5-18 Slope stahility analysis for Pavallel and Rapld Exit Taviway in North Zone

Suvarunabhaat Alrport Expnusion Prajoct 3 Ramway Design Wark AR AEC/ADE —r
Suwyvnranabhiomi Alrport Expansion Project 3™ Runway Design Wark AL AECIADI
Flual Bepurt 66
Fliul Repori 267

Figure =-19 Slope stahility analysfs for Paraliel and Rapid Exit Taxiway in South Zone

Stape Suins iy Ave ree

Figure 5-21 Slope stability analysis for Taxiway B Extension

— e S—
Suvarnnabhuml Airport Expansion Project 3% Rupway Design Wark AR ARCIADEL

Flgure 5.21 Siope siability analysis for Taxiway D Extension

T wame of 2 Miditeld Satellite Aprons, which embankmen height is approx. 4.0
. sbope stability analvsls wes perlormed by 2 cases: without benm and with bevm
1o prove tht berm is nevessary 10 enhance slope stubility, The resulls are shown as
follows:

)

Figure 5-23 Slope stability snalysis for 2% Midfield Satellite Aprans (without berm)

— =
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1%

Fignre 5-24 Slope stability amalysis for 2% Midfield Satellite Aprons (with berm)
Discussion and Conclusion

Aceording 1o tlope stabifity analysis results of each foeation, ficior saley s preater
thin thie minimum requirement. which is 120, o ezse ground improvement for 2nd
Midfield Satelliie Apran (hat réguires high surcharze embnnkment. The resulis
show thm when berm is oot provided, safery factor is 0.930, wiich is-fess than the
muymum requivement ond wheo berm s provided for enbance stope stobility,
safety fnetor determined by the program is 1,228, which is slighily safie. Therefore,
it is decided 1o use two staged consruction

Appendix A

Interpreted Design Parameter Graph

Ird Runway North Zone

Suveranablumi Alrpert Expansion Project 3% Runway Design Work AN AECIADPE
RUNWAY [NORTH ZONE)
RUNWAY [NORTH ZONE)
Unit Waizht [k w3}
weater Content (%]
] 15 b 2
B oW W ¥ om w & W 3 B .o —_—
won | [T i i Evitting Criiih Rock
i il iy B St ; Esiaing Sand Brist
| |
A0 ]
iy |
'l Soft Cliy
| | seti ey
Han :
| |
| | LT
| t 7
el
3000 .
| i | B8
| g | LS
| :':L | g
'é‘ | oo 'E 1 LolE]
5 12
g : Lt =50
% 1500 iy (W £ N SO i
» pi E 4 .
- ' 1 e \
- SaiTCly h St Vory
- iff Clay
a0 | r~ st 20000
& |
i iy BT |
i | Hardoh | ery Sl 4o
H e itk Hnie iy | ks
i
o I3 mt
B0 -2500
15w Viery Dmre Sand
ary Danign Sond
gLl | S
-3000




RUNWAY (NORTH ZONE)

RUNWAY (NDRTH ZONE)

Cempression Ratle.
Praconscidation Prassure (kFa|
aa oz o Lo a5
= 100 150 W ise o
3 | Exlsing Crauh Rook Eshiiing Cruah Rock
Eelsting Send Blanket Exnling Sang Wemikey
A
£ " I
Scft Cay Soft Clow
039
ThkFa |
1o <19
| |
| | aH9
279 | o
o - - w1
k- Bnl1y
E 15 100 kPa el Oty E | w3y
= — - --13 ] Bhacurn Ciary
£ . - i |
] , St ey
B0 Snff Clay
a1 St im ey
&t Chy
20
ey S an
Hard Clay
Ve Siff o
Mavd Oy
25
25
Wy Dunse Sand
Wery Denve Sand
a0 _‘
20
RUNWAY [NORTH ZONE)
Recompressien Ratle
LI+ no4 ane o8 a1 R
g Edsing Crue Rz
Esisung fang Esnint
Qm:
PO SO
weck Appendix B
g
Interpreted Design Parameter Graph
10 e
; -
3rd Runway South Zone
o~ : Coln | e
£ —=—r1 "
Eu Wz Lo iy PEE
5 ol
3
! LTI Y Sulf 1o vary
Santt Chay
e
Yooy Sirif o
waed Dy
a5
Vs Dt Sandl




RUNWAY {SOUTH ZONE)

RUNWAY (SOUTH ZONE]
—— it Welght (kN /m3]
0 i w5 " L % ™ = ® e b 5 el E]
ot xblling Coissh Srsvea Esirting Cnuth Rane
| i S e Eainting Snnd Sanker
00 i 5,00 y
|- 2otz masstim Caay | 5001 b Wi
ns | 1S ki/m*
e ETET {
i BH3
Bl 1 BH3
‘ E A
il +
- Magwmjult 5 = Medlam 8181 gyie
E Eiry e ; \ Thay A
Eoom = R Easm
§ | it 3 \ HIE
& A
i | sum oy
000 1 — 2000
| 1T Sandy Oy ST Sandly Cay
e nlﬂ.fﬂ* Medim Denge
— T Clayay Zand
" ux%
100 anop ot
. iy G Samd
Viery Dinci Sad
00 30000 ——
RUNWAY [SOUTH ZONE)
RUNWAY {SOUTH ZONE) Compresion Ratie
Precorislldatlon Provure thPa) = ol 5 2 w
a w e =0 w0 0 o e f g ) Taset
? Exaning Crusn Srane [ —
Exisving Sead Blanket |
| | |
{ |
’ st 5 B g
e
Soft 1 Metiere Cloy ‘
(311
ISIkFn
10 | 11
| | s
) —
| | s
| Mllam 4 el | Rl i e
E | Loy B0 i | reuy pi
L s — — s En | L
E = |
; ;
SidF Ciliy
10 kPs o o
ot e
) |
£l Sandy Ty - r
il oy Gy
[ meedium Dese | i
Clsyey Sand [ —
Clrpey bymd
-5
"
Viery Desse Soad
vy me S
30




RUNWAY [SOUTH ZONE)

Recompressian Ratis

&l o o 00 405
0 [ contingcraahsisne
e
| i Ml
: 3
i S8 o Brabuni Day Appendil C
| =
. | Interpreted Design Parameter Graph
10
|
= ] Parallel and Repid Exit Taxiway
Undemginyg O North Zone
? tiiso . i
| J a3t
= —
£
B0l et Clay
™ N ===
1 ane S fey Cley
Mexliure fiemme Clayey Sand
»
Wery Dnin Yend
) —
Parallel and Rapid Exit Taxiway in North Zone
Paralle| and Rapid Exit Taxlway in North Zone Unit Welght {k/m3)
Water Cantent {4) i w % n 2
® ] in £ « 10 Eaistng Crush tone
L ! Exating Crum Stann } it Seed Wanint
- : Exlating Sema Dlasveet
= 77 ’
s ELTUEN
| |
| | St Chay
sal Elap
| Ean I
| tamm ’
0,00
|
1 L}
| s | BHIE
ST - Bag?
52 Bss ¥ ‘ BrE
BHET E em b
= 1560 He - §
2 o el ST L 1 i ST 1
- ey Sk Qg . Ve SUf. Sy
ann | A0
e Stiff To Wiy Suff Te:
Hem Dy i kit et Elay
B 130 N
-25.00
as00
Viy Do
!urv'hm!l! ;::rw*
<3000 e
El]




Parallel and Rapid Exit Taxiway in North Zone

Precansafidation Pressure {kfs)

Parallel and Rapid Exit Taxlway in Nerth Zane

Campression Asiln

iy Bi aii a3 am &k aw
30 100 150 200 50 500 o e

i1 & = T
Ealsting Crush Sto
R = Livieg Sind Dlenke
Euirfirg Sard Bawker

an
= 3 = 1
wakra sk

Soh Ciny

i “

Lt
= auiE it
E BHIY E
B <8 S ——
= AR !-

E e 1o s
Wy Sl Clay A Wy Bt Dl
0 ]
| Moy 8&iff To ;;;m:ru
Hard Cay
= n
Wwery Denss
Shy Sard :::;I:;:
= w0
Parallel and Rapid Exit Taxiway In North Zone
Rtnmpression Ralio
-] apgs oM apis a0 o018 on 103 and
" ting Cram Bznn
| Evisng sanc kit
6ais
Appendix D
Ll Clay
R Interpreted Design Parameter Graph
|
' Parallel and Repid Exit Taxiway
H 2 South Zone
) 2 )
Es
g st
ke | Aohns it SUfF 70
1 Very Stell Clay
&
Wy 51t T
ay
Very Oeran
Sitty Sand,
.
a0 | SR




Parzllel and Rapid Exit Taxlway in South Zone

Parallel and Rapid Exit Taxiway In South Zone

Water Content (%)
Uit Wealght (W/ma}
a » @ ) i 100 i B
1 3
ol Exlsting Cush Snns am " " N i
e Esirtog Suc Slariet iy b i s
Eamiiiiy Sond Blpibat
&R i |
| heft Coms
| Soh Clay
| | i
| o
| |
w00 om
| : |
| [L] ) iiin
[(TH] Ll
E | [ E | Ll
. L P e A [
F iz . i
¥ _ B
a — e ciuarrs SUM iy
— M Sl Clay
il -
090
2000 =
ary fnift Fa
Very Ml T o Sy Cg
i Sendy Clay
un s 24 ki
2500
Very Gunie
L
Ny Deae: -
il Fand
niw
5000 —I
Parallel and Rapid Exit Taxiway in South Zone
Parallel and Rapid Exit Taxiway in South Zone
Precorsolidstion Prasyurs (kPa) Comprgailon Ranlg
. o w0 10 50 zm 50 300 o - . ai T a1 as
I Exfiting Sand Btrkn Estrtry C2ush Stom
sining ad Hiasksi
| j
| o
3 i —
by
140k T
SalyEliy
=i
a9 in | i
- male
2 B85 3 '
B i i) 2 t
E a5 3
§ i
§ ‘ [P .
Migelinim S Clay
0 ]
ey 51 Tr g ifh T
Fard Sangy Ciay el Sl Ty
15 .
Vary Sense Very Dgran
Silty Sant oy B
L]




Paratlel and Rapld Exit Taxiway In South Zone

Redomperssion Rasia
oz o a0z 154
]
Exaning Sand Sanke
J o0
) [ Appendix E
facin
=YL 5] '
Interpreted Design Parameter Graph
i | . ’
' I'axiway B Extension
=5 oS
£ v
E a5
£
3
Fberern Sof| Oy
0
vy SuftTe
Mprd ey Doy
Very Derde.
ity Sart
0 =
Taxlway B Extensian
Taxiway B Extension
Uit Wight m}
Water Cantant ()
1 w 1% " ®
o W0 60 By 100 1w bog 1 r—
o000 =
77
‘ 1
l 1 ELEL T
| S00 i
i = sott Cuy
Lol Clap
| 1000 \
I A
100 \ |
\ '.
a0 ) | i
? : g | i
B z |
E. b ;;
i a
s /s e
,", | ey ST Sang Cley ' et ST Sty Ciay
7 | |
4 4 — | —
2000 A
2500
Uarss (3 Vivy
Dane Sy Sani
i
a0 :
3000 —
| St o Hard Sandy Clay
| O Clayny Sand LT
e — e s Sy Sond




Taxtway B Extension

Vhary ST Rundly Clay

Tianam ey
Bensa Sty Sane

=ar Sandy Ty

Dinae Cayey Siod

Denge Sy samt

Taslvny B Extansian
Preconsofidation Pressure (ki) it i
s w0 150 200 E- L ] o a3 a3 1) a8
o 1 e —
Bl
& iPa "
i Solt Cay i G
= ‘ H2y i [
=
; -is | i =
§_ AP |
£ ¥
i | iy S Sandy Clay ‘ ery S ey Civg
i
| =] ————
20 |
Dearme 1o Very
Denar Sitry Sared
5 e
| s Bt
hard Sy Clay
Canee Dy Yo
Dense Clpymy Send |
4 Elanpe bty Sand
Daree Sl Sand "
40
Taxiway B Extension
° aoy It‘go?llprliﬁﬁﬂ;ntlti! L nbs
o
|
aoaz
: — Appendix F
’ Interpreted Design Parameter Graph
1 T e -4
Taxiway D Exiension
L eI
kS
-!- 1% |
i —




TAXINAY D EXTENSION TAXNIWAY D EXTENSION
Unit Wakght [(kivfm3)
Wainr Esnpant () (] 5 18 15 0 5
0 5 o 5 n 108 1% 06 =
009 Carvpactan Sand ‘ oo
| | 500 | 1540 m?
00 |
B sl oo | |
| i | Saft Gl
| ' '
080 ke
-iting | \
b [ L]
| | e
| E \ [EH
E £.5m ) 2
s \
Lm0 \ awzy
z sall 18 e § \
i Lt ey \
]’ 2000 ;i | e
il L M40 Haid
sew - 841 ko s 1
- | Sandy oy | il
1
ll = 2500 23 et
=00
" Fery e iy 54
- ¥ery Sania Bty by Duravs Sity Send
e E
sno0 =
TAXIWAY D EXTENSION TAXIWAY D EXTENSION
Breconsalidstion Prassurs (iPa)
. i o s ¥ .- e Compressian Ratio
i (— & oos o M Br od s s
o Comoseted and
CT
= 0
ety - Ry
T — BT s
|
| 11447 D
#hm
e | L
= ] — 1 BHIE ? - 1 — Sk
E £
Eas - A £l 13 prestivon
1ass
g suft i Faedhem g e it Sy
S8 Gy
= R
|
ks |
| ki sl 1o ward
) 51 12 bae :
Sandy Clry
|
as
2
Wiery Desde Sy Sang
Vg Timas iy Sam)
30
| |
i |




TAKIWAY D EXTENSION

Recomprussion Ratlo |
L i a4 T e L2
4 Errgaaied Sane
m
.3 — Gafe Chy
o Appendix G
w0 Interpreted Design Parameter Graph
| e Perimeter Taxiway
E - ' H2z
§ Salt ta Meduin
W Tl
|
2 |
-]
Viery Denoe Sty Sand
” L |
FEMMETIR TAXIWAY
A—
FPERIMETER TAKIWAY
Wize Cantant (%) b I \ E r 7| et et
L] b 1.} H k] =0 1 o ! &0 £ g 0
»oo | Comeacind Sure {
508 | |
R | arg St 0B Oy J
| |
T J [ R |
|| .
i i. L o
é 1600 — e i ‘
O e T |_
R herp s H iy Clay | Yynteane
- ali 22
n ey Vary Sevae Cleywy Sardd ek N
ahna L  S—




PERIMETER TAXIWAY

PERIMETER TAXIWAY Sompression Rstio
° (1) o s o0r 0 o3 a% ne
-}
Preconsslidatisn Pressure [kPa) [ 1 towoseeezand
00 T m any 500 00 —|
a ——— compaited Sand |
0338
[T B
Yery 5o b Soft ey Vary St iatel Cay
-5
| R .
10 —
| e e L Mt Ciry G
it 5 z
3 \‘ B2 E Hieze
‘E.is —_— 2-15 —_—
H H
Mok sy cash Sty
-0 f— a0
Wty SRSty Ty Very 5t Sy Ciay
ey v Simy Sand Wiy Danpe Clbyey San
1] —_‘
| PERIMETER TANIWAY
I Fecompresion Astlo
w war 0 008 Tog 2
0 [ comamssma
i
sa
) I Ve Soht i Saft Cley
uom |
Appendix H
a8 —
s -
Interpreted Design Parameter Graph
tarium Che
H o yosd 2nd Midficld Satellite Apron
£y — ~
£
Saiff Clay
‘ )
S —
|
} *

Vit Dere Claywy Bard




ZND MIDFIELD SATELLITE APRONS

APRON AND TAXIWAY
2ZND MIDFIELD SATELLITE APRONS % K
APRON AND TAXIWAY Uil Watgh (ki4/m3]
Wezer Contant %] Ao 3 - o = =
n =0 60 0 1o 10
uzin —|
| |
:' Sl Owy
s Sah Cay EE 4= LU
A0 ‘
I
| o \
1000 / ¥
4 \ (0
3 il ¥ andinm S
Pe i St Cly i oy A 04z
BHED \ =
IE e E 8\ W
[ =1 ‘\ Bei*-3
= 1500 . g I \
E g 8 \
c /
4 Lu# thy "\ u SR Oy
=
2000 T/ i
| a1 duaed 0k it e sl
" | Séuy Cliy " Sitvy Clay
00 [..JI" 500
' Doni o \Ery
i 2s% Damse Sy Saed Dendsiia ery
Dervie Sty Sand
-
3000 00
2ZMND MIDFIELD SATELLITE APRONS IND MIDFIELD SATELLITE AFRONS
LPRON AND TAXIWAY APRON AND TAKIWAY
Precunsefidation Pressure (hPa) Compretsion Aatis
s 160 10 0 W0 300 30 400 48D o oy £ i i 25
o ‘ L]
wim Su
BT TR | oA Oy
£ ‘ =
|
1w L — =<5 r |
e b B Elag
13 ks Mudium Silf Clay (2]
EHIE =
[
- BH3p i
E i 1 e
= a8 - —
£ _ fad

a8

H00EPH

suffgay

S o Harr
Siky iy

DEtse fo Very

‘ | Dense Sty Sand

W iy

Tmmp in Yy
S iy Land




Dopth fm-msl)

IND MIDFIELD SATELLITE AFRONS
APRON AND TAXIWAY
Recompratsisn RElin

nea noz poz oot

apse

«on

oo

(ETH

S21 Dy

sl ot S8 Chay

SUTT Gl

Saf e Hant
Sty Sooy

Ownse i Vily
e 51y Sand




‘Illlllllllllllllllllllllllllllllllllllllll..

L 4

LANEISLUY 21
JulaSarusnisiussuniuiinoadne
A11INIUATIUANNITNDEHTIY
LAZUTUNNAUIIUNDEF

* L 4
..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII“

U A EEEEEEEEEEEEEN
. LS
..IIIIIIIIIIIIIII“




Ui vienremilne d1iA ) INVOICE
Airpurts of Thailand Public Cornpany Limited oz,
. AU e wisitu ummmaiing nyann 10710 .t'lJl-Lﬂ\'l“u
Cherdwartagard Road, Sfian, Dan feosane, Bangkede 16210
b= waravalrparsth

aiiaan Branch No, Q0006 u

AR TTEIMGT  SuvarnaniLam) inbsmational Al Etaneh wrfnis OCUMENT N 24960004159
ol dwmian®  FwnawrmE Focksgmnnm L5 "p'u'ﬁir.:m'[\_ 3 Mi.TM’GICE UED SN 2508 HiEE
#9 Moo ] Mong Prue, Bane PhU Shitar Prrkun 10543 Jufmn it wuedhse TUF DATE 3,0

ittt (0B} Tel, D 2132 5730 Fax. 0 7132 5707 \
iR Anmi i Inn S Reistration Moo Tl 0107545000292 Hryfevit COMTRACT R,

THgnAt CUSTOMER CODE 11003607

0 NAME. 2 Snehafl MAIL1O %o Name / Hag Address
TH AT YEMTURE TH IDINT VENTURE

1IPCO TCWTR 11071 RAWMA G AD., PHAYATHAL, FHAYATHAL, TIPCO TCHWER 11871 Fanas & RD., PHAYATHAL PHAYA IHAL
BARGHCY 10400 BAMGKEI 10100

LR {1/

y [ !
31 LAD3EGT] ] DOAL2 225500001 55

Pae 1 of 1



1495
Rectangle


1495
Rectangle



Uit shana ey i )

Airports of Thailang Public Co W 1 Tenifed

0 avudiaguinn wnshi semadize nges 020

323 Charceatadnued Revat, Srikan,  flnn Micedne Raosich LO#1G

ok chtie. wainaL e poritha Lo b

H'I\,I'I';;}J\m Branch K 5

ATrTIAATUI D Fuvanaibreni Inersienal Aepart franch
995 wj 1 Mwramnie dxmnnad Swimmyymimnm 10540

PP M0 L Hong Pruc, Bang Phil, St Prakan 10540
awrridnan (SO0 Tel I ZLAZ 5230 Faw, O 2132 2282

el me izl !ﬂﬁ"a@ﬁm'\ﬂ Ry skl Hra e 113 B0 S ASTILO0W

“WAnA1 CUSTOMER CODE 11003607
3 NAME £ Sndei MAL-TO
T JOINT VENTLIRE

INVOICE,
Tuwaaudi

ilianmT DOCUMENT NO. 2560005103
Titon LT IVORCE 1551 0N 31,3.7077
Huflaridwurde: DUC DATC 19042020
ﬁ;ugg'uu'u\dl CORTHAL | ML 20

o name / Aot Addrass
IH KN ) wROITURE

COLLOF T VTR0 2P SA0NG 10

Pagz 1ol

waew vnnmeeulve shim gyl
Airports of Thailand FPublic Company Limited

. 333 nuuemenni uwadd waeayfice ppes 10230

3 Cherdvasagud Ra Sihay, DinMureng Fargkedk 0z
L s lrpartthal.co th
“'I‘I'Iﬂl'.lﬂﬂ Erangh Mg, O00E
RYTIR IR T MAD  Sinnaeid ailizrygl kirport Dranch
509 i 1 pnaswusiUin  dnmnawd Yoy v
W RAC ] N P PH
oSS TR A
wedimru A g y 13010750 30 K52

THapnA CUSTOMER CORE 11003607
Fa name £ Sl MaLTD
TH JOINT VENTURE

INVOICE,
Tunrmis

ureiliares DOCUMCKT KO-
Suraantuo i SOICE ISSUED ON
Syt e g DUE

Ay md CONTRACT MO

Ta NAME / fimg Addrecs
TN JGINT YENTURE

WLTTETLET 1 L

256000851

Frge 1 od 3



1495
Rectangle


1495
Rectangle



e, U vegerilng §ai Gogu) II\NGICE iR rErnesTinag AR Grm) INVYOICE
a7 B f T - P - ' f - e . . T
== wiy Aimorts ot Thalland MPublic Comypiany Limited Airports of Thailand Pulillc Company | Irmited
d, 233 puuapann wMu  meenvding nynman 1A 'l'l.ll.lﬂt'l“u Lt Seqanrnm gy oeaedps Ajume 10710 tu“ﬁ“"ﬂ
333 ChardWlizgard RAAD, Srikie, Chien kst Fareghesk. M Chas red Eeaal, Seiban, Mo Mumang, Fanghok 10710
TR yohear wew deporbthal oot o h
AvfRAA Branch Ko, S04 . o dvwriapn Branch No. 00006 " _
W TN TUR T I g o il Irlrratinsrad srpsart Frargh II':‘IH‘I‘I.EIﬂ'«‘I'I‘i DOCUMERT MO Zo50007303 . A 1n1nu1u=!:mu‘u‘l vy dhymre Inlerptionel fapod Bendh l-'-'\‘J‘I'IlDI'Ii‘I'I! DCEUMENT M. 2560008322
3 Tawnmymanbinis 150 JumsalULSI INACILE IS4LIHD £ B0

w77 M 1 itiinienfiy  deernm Sagegvn s 10540 ‘iUt IVTHCE 155U 3 0N 31,008, 7077

W Mo 1 Neng Pnar. Hang S Somot Prokan 10240 . ' . - g o i d it Pidni 16590 x - 57 07 5
Vi A3 Tok 0 2142 5390 Fas. 3132 5280 Tudarsudsaurdvse DU DATE 3006203 PTEA Dox] Tel, 6 2142 32 5789 Tudlersu iz DUL GATE 23707
iR I T B Raq istrationn Ko Tam I M N7RHRE0A0MS Aryeyrte CINTAACL ML [

:ims] \el\'Juum.ﬂﬂnu.!ﬁﬁhi'ill,l ﬁ'q.!g!'lwmﬁ {410 IRAC 1 WEL
'i':l:ﬂanﬁ"l CUSTRMER LODE 11303667

R NAME / ndif MAIL-TO o NAVE / f0g] Addrass

TH JOINT YLNTLIRC I KNI YENILIAF

THGNA CUSTOMER COOC 11093607
T NAVE / T MALTO B MAmE / Aoy Addrass
IM KAMT UHMTURE TR MM RN UIRE

060 103S0T1 190200 18 SCO0T 08 O 13036074 10 02025 2545008323

Paye 10l 1 Paye 1of L



1495
Rectangle


1495
Rectangle



=

n-w'?h. - i " o -. "h it }H N . P
Nuwsar i v (negice) " i i i i i

Fliwnrseraey SR

BULY (O}
= (Conp o) |
b e ronkshws g e Sy AU ) .
HETROPOLITAN WATDRWGRES AUTHIOMITY TusF Ao defuni i Hecept| A nvoice) METROMOLITAM WATEM#ORCS ALT IO RTY i o ® (RecuipuTax Invice
A0 UL TN T I A 112 1, ke S €717 PETR e —— 55.:1:11:_5‘_““;\.5":'1 e g 9RRA 40U Dl HARETE WA E DB 1 e e G i e o igranchy W07 nodir gl |Ansont Ko I7EF2O00
_ ! o Pl bsciwen [ Lo y 5560113038 Sl 1 0 ZTVIAEGE:

e Tl (ved) Rt ALY L b
171701l | (uTemiaht


1495
Rectangle


1495
Rectangle


1495
Rectangle


1495
Rectangle


1495
Rectangle



@l L
.o daneminy wind agsimee 10z1ac e comn T AR TINL 5 (Invoice)

UKL (Chtud

U bnedir P ammmumprom | 2500 2075 1™
G R THE RN I -
METROPTIL [TAM WATERIMIRKS AUTHORTY TuedafuduAuaniunl (RecoiplUTAX irvoie)
100 oA PE T SRR AT NIIRS 10RO v msaco.n arTen R 5507 werinug e Lecoa ba) e

M0 Prraechyethpse B Lt Bawgienk: 1027

QU (e PIENTINAI LR (ied e
eI T T A B LA !

nthf RATN T

‘tonvernlultrang

A%

Al ueduenid

T
TuwSafuduAuniun s


1495
Rectangle


1495
Rectangle


1495
Rectangle



Funger e tiluau i

51y
£yl Tusaafudu udduntd



1495
Rectangle


1495
Rectangle


1495
Rectangle



Nkl uminnas
Ay UL s Wanne

A [t

i {Con g

Vs ] g T wiom |

Ee I NI T |

LREIT ST et
METROBOLIAAN WATCRIVERKS AuTIIORITY T ime (Recapimax Invetee)

I -.

vunGun e E (S T nILTTI R

TRl 1524 5

[TRIL ST


1495
Rectangle


1495
Rectangle


1495
Rectangle


1495
Rectangle



rl'ln.l::u".umkw.'a
a0 enanlizmRy viseeTea wER ngama 10

Lw.nmw woll Tuwdermin vz Invgice

# fganamm AL TR AR TuwdsAninlaly (Invoice)

'iw;u\?';'li 15015 wilsHuies) | m | am | |

gL

irmbs unamany : y . . —— »
- P ) 2 ,. ki
ML WUPOL I TAN WATE FWUIRKE ALITHORT ¥ lar@aFduuiniun i | RenseiplTAZ Invae o) a ) Lo duwlufar

RS THARTIT (Bl Lol 11,4488

mBuaR R fvat) BOIA3

HEmILEARTE (Sub Toal} 1042782

n'll‘i:lefl?ﬂlﬁlu {Vaty FrEd

TRl {urraiant)


1495
Rectangle


1495
Rectangle


1495
Rectangle


1495
Rectangle



EIA Y

P )

Jemlzlhe

| AR N

1 W romeurament |

|

s lurusa
METROPS TAH VIA TERVAIRICE AUITHORITY Tuea¥a iyl drfunts {ReceiplTAX inveice)

uenGUaAARAE (Sl Tainl 56,5500
LT (Vi FL: )
{uyn/Rahip


1495
Rectangle


1495
Rectangle


1495
Rectangle


1495
Rectangle



o rempieg

gtk

-
ik i bz Unvoice)

It IAIEMFEAYE it it
mn@s:l: R |

21,050.61

8350
LTTBak)


1495
Rectangle


1495
Rectangle



i, -}7\' .

Lt
G . I Lo o .
ot e d vareadine wENR £YOT 10210 wwwmva.con Tuuiedriimlszn (invoce)

nendizuesunte
METRCPOLITAN WATERWORKS AUTORITY

Tueiafudn dundum® (ReceiptTAX Invoice)

rnfngs e (val) 124272

fueviEant)


1495
Rectangle


1495
Rectangle





1495
Rectangle


1495
Rectangle



hsUsetuasang ) .
100 puTzITEY Waneadne wand ngan A mwa.coth luvdadindssh {Invoice)

R -

nalssamang .
METROPOLITAN WATERWORKS AUTHORITY TugFafuRulunndunad (Receipt/TAX Invoice)

EyRANTN (Val) 1,390.01

{uwiBaht)


1495
Rectangle


1495
Rectangle



nasUdsztuATuand N »
- § . ol iy [T :
400 OuulsEandy visgonias wAnd ngamre 1o, _}sm«- mwa.co.lh Tuudeaninlezin (Invoice)

s o]

fﬁ nisdszaluninany

METROPOLITAN WATERWORKS AUTHORITY luaFasuRulunniunii (Receipt/TAX Invoice)
- . 3 s i T

MiysARY (Vat) 1,387.96

{UmiBaht)


1495
Rectangle


1495
Rectangle





1495
Rectangle


1495
Rectangle



nmidszihupsang N

. N B - " - - .
w0 mndszanf vanaaies wind nga w210y Ywa.coth Tuwdarnsindszih (nvoice)

iy Asdszthuasmgae . -
METROPOLITAN WATE RWORKS AUTHOR| T Tuaaduwludadunis {Receipl/TAX Invoice)

mﬁa_sr.ﬁ"n'?ilu Vas 31,984.33
{1y Baht)


1495
Rectangle


1495
Rectangle



L)
nisdssdinIvneg . . . .
100 TARET U Vasanias wdnd maomi ranio. | Fmwicah Tundeslsedn Unveice)

nvith sdaumana . e - .. . ‘
METROPOLITAN WATERWORKS AUTHORITY lwasasuRwluniunt (ReceiptiTAX Invoice}

AvBuRAY R tva) 1,536.54
[LAfBabt)


1495
Rectangle


1495
Rectangle



1
|

o
ok

B misussn

ll



1495
Rectangle


1495
Rectangle



Tuerdasudwludriuad il o)

ADGDIER222

[EFRS PRSIV ATy et



1495
Rectangle


1495
Rectangle



MsUs-LAEa



1495
Rectangle


1495
Rectangle



