FEZDA SN i

FAq:

E

7 v R ETE R
RICHRES

% 2 i (F1is 5XET)

HBF057F 3 B

EfEB N ERE

I J—

o

82018 (1)







JEN LiBRARY

AU

03071481






71 EE
7 BERRETE AL
R EREE

% 2 (PR

AEFN57 3 B

EEBHERH

By -

C R(5)

82—018 (15)




*i( m %%Ej

Stk

22

=53 A18§ 30

T

ASPE




F X

BARKK L, 74 BRFOEFHZIGL, 72— X 1 (74 -?E )7, 0(E)RT7 2
— X[ (FHEH )05 v IMARHERERT O S vE, BRERATEG S
hidERELL,

BEMEEEE— R AE T ol EDRY 1981 FE6 BT HPH 1981412868 %C
T 4AE~NRE LR,

REFAR /{1 BRFHESELORRRSRB IV, BHAEYEELREBORAFEELRE
TABCIHEBRBOEF LR o7,

COHEERERT OV L 7 VORBBEOL LG, BA, s EEORFHEFRE
HETHILX¥FELET D,

Bz, ABECBAVERLE WA BEGEMCNLTEE 2o RA LT R v,

HMAs 753 R

X g 4 U
2% #® HBH £ #






ABBREVIATIONS

GOVERNMENT OFFICES:

BMA
DOH
EGAT
JICA
QECKF
PWD

RID

RTASD

SRT

ECONOMICS:

IRR

NPV

ENGINEERING:

AASHTO

BS
DWT
GL

MSL

Bangkok Metropolitan Adminigtration

Department of Highway, Ministry of Communications
Electricity Generating Aughority of Thailand
Japan International Cooperation Agency

The Overseas Econcomic Cocoperation Fund {(Japan)
Department of Public Works, Ministry of Interior

Royal Irrigation Department, Ministry of
Agriculture and Cooperatives

Royal Thai Armed Forces Survey Department,
Ministry of Defence

The State Railway of Thailand

Internal Rate of Return

Net Present Value

American Association of State Highway and
Transportation Gfficials

British Standard
Dead Weight Tonnage
Ground Level

Mean Sea Level

High Water Level






15t =

I & -3

Bangkok iz i} & hIBRUB OHEE L — A 4 &5 % Chao Phraya M H RAMA V&
WA BEIzOoOWT, 4 BBERMT, 198047 A, BFEBURIZNLT, 74—V )74 8
BAORBEEXEHL TRA,

AZEBfE, COEFHAT, RAMAVBRBRAEATLHE T oL eBREL,
JICAHB IR EERMLA,

HE 1981 FE6 BEIUEFL12AEC, 7. R (74 —vEIF i H/A) BY
7. -X 1 (THBEH) o2 Wz CHES K, FAE Bioit, FIBD7-~X] ORKHE
EHFPWDERBIAE, BE 7.~ X1 OBRRF BB oW TOFHRHBOCFRE
COWTOREFMEHIRESA, 1981461 2 flzix, THRIBETRBSPWD
iR i,

PWDUHHEBRER-HMTH AV 4, 198241 KT ICAERL, BHEMAR
CheiT5E b HBCAELHETEMA L,

AMETILLORBR LB THERINAL, RAMAVGARGEARE-WTS7 -1
( Fhiskat ) oBRBRERTH D,



I

i

H '

FWMED 7, -AD( FPHZI ) OBME, 7-F1( 74—V I F HBE)ZRVT
REant, 2RGEOSEBGERUBRARN-ES, BIREMHBARNYTICLTHS,
7. =2 74—V 7 BE) R >EBRATCORBERIE, & [Elo
To—ZD( FHBHIC LT BALTOELESBRERS L,
FHHHCNTARLMELEE R, Thonburt MOFEXEREIRBL LT vy
FEAL Y S —F v LT, SR PWDHOBERIIHEIG U THETEA,
L < Thonburi HOHKBWHBEOHALS, 71 BHOFKOBBIEOMRMK TP CHK
HEroEFCRHATESI A,

Bllz AOXBELAEAEEYERL L, BEHER, +HBAE, FHEOL BT, LA
BROBHNSCLIUBLALERIT, M b7 —v Y7 BEAERZINIMT DG
RERIOZELELBRERIEI»LOTH D,

1% Z

74—V ) T AEOEMEIIHRVYT, ERFRIZAAY (85+120+85m) D
Cantilevering THEUC L AP CHEHEBFAERNLLTCEREEIRTED, PHFJEFHZHW T
CREETHTIUREORWER 2T 0

SEOFHF RV, HBRBRYFELLOT, EEABEIC L - TERIAA,
TURER1/ L0000 BRI ESWT, 74—V )7 BETCHEINABEEEY
OEHELE 2AVYEIRHRMELLS, b 74—V )7 BEED ORFATHEDEY
T EBHERE R,

E 0 Bt

FAMARBERYAVWC, BESONBAIROBRARELME LASR, 74 —v v
Y7 HEOHREMEBY, TEHE, TAFAMSL-20mBLFMLS -4 5 man
BWECHEBI EEBHRBALL,

P C fatfith &

T4 T BECERRI AAVORMINELT A LRI RTWAS, F
RN REERECRHECHBOETEO LWl T 50, 5wk, LU BHFHTHE
IbESEL PREMZZASFAF 4 v 7 - by Ve BETaRBETUS —L Yo T %
EVR A

ZHEOEHAT, HRHORHMEL6 0k bTHY, 2AVIhRIZL v sidb, Th, &
AHECHEE DT, BEXBEL S L2 LA,



BROBAN, RV dRs b Bangkok I Mz b T, #EEL AHTOMBEAT 293m
P 3846nECETZOTCHEEORES, BRI LETOMERE»HE, BB
REE D, EHREANORVBLEKERE—FETHEE, BAOHEAE R 4— AL
THEOEELA I EXOEHOMEANTIHMENKOSELE TS T &, HHEKKOHM
( Clear ) AAV R TmBTIHLD S &, L EHEL LUEHMLAKE, Thonburi
AT 7V —5Tit1 ~Cell D1-Box Wimme L, fbHEEDOZE{T 5 Bangkok fi T3, &
BOZEAREHETBox EBrHZEITSH 2-Cell ®1- BoxM@xEATH o LIz LE,

TDE S MERRCHE, T, BEBH 2TV, iR CHTH4ESoTELREL
ety RAVER T =V )T ABRRERUTRWI EXERL,

a4 #

PWDIDBCHEEABCEETH Lot v AR IR TR, HIFFOH
A, HigE<THEB N EVWOCHAININOBHI RV T, 7—F ¥ 7 (Pilecap) X
e, EfiTwEOMBEIE <, BHEOHTHDOEHEEZTH L, TASVLLFERA
Beind, cheBNTr2dfHOABIEIREES LA,

BRE

74—V YT BECATOURBHAOWPBRCLL LT, RATRBRED R A 4]
CLEFOBELTOLRTWS, 74—V I F lEATCIRDEF 2 THREILAS,
hEROBERBPHBRYBRULLER, TRATAYMLCLAENBO R Z 7 OF 85K
MThbd b0 T, TRIEZEELA,

okl B I AR

FHDRHEEERT, s EKIIHHERAMAVSEBFOHEBLOHERESAMAKIL
Ly, HELEBEIERLALBACIE, BERAMAVBOEKENEEE B UHEB©ORRY
AAEE D L S, SBABOME BB LETHEr4Ur, TocEEMOES:
BUT, 74—V Y7 BECTRELATERURXOP CEAMGE L. TRt cdE
THZRHLAL, CRRPCHRAERATAHEEAAVOTHPOE A, fIdtiliEsr 2 m
BEERS 63528 nwhrbTha,



I E¥RETEE
BN TBBII2WTH, 7,;—ﬁt’9?4§fgﬁffg£3ﬂt%m%[:£d%\ 1/

1.000 DIBHR % ) T2 1T o7,

1" honbur 1 Hll % £ &

T =) F oy EETHRA S Thonbury HOPETERIZ2WTH, KELL
B AP OIS & OEHAFG LD, FTEXEOLAESGBRTHE L, CODPWD
PBEO2AY bbHD, FHOREAE LIV R L—Z e bDEThAbiIz, MHEL T
ey VEIA VS —F L YUILHAEELL,

Emm

PGB mESOga Y bo—w e 4 v pizE-F&, Bangkok I TILR= 1500
m. Thonburt fiCHR=270m, A=140 mOHEHELHT, EHEFTEREAL
o

HEWT IR

ABBOF NI, Chao Phraya MO A#MizLBE T 5, Ok DRI H
TPt na, M REY 4 L L,

{17, Bangknk @ik 2 E#F » 7, Pibul —Wongsawang KE S & OEEAE WA D,
Y7 HOMAREHEG Y EH LR TE 22\ b ok, #E & LT Bangkok Il @4 R
BBl el 2 MEE LD LB 2T D,

& Bz Thonburi T, KHMBHEBDO T (2T Linnn0T, BHROHERX, B
ot e, BETAHNENOHWL LG ans o kbl i,

ERUTHE R

WA AR, DOHRBMAOHBHRYEEN L, M b HHIES 0m, 6
B Lo T,

HRRRWLDOH, BMADOKRERMER XEHE LT, ABS L ERAGHY 3 2 5m, #
WA 300m, AAEENPT270mE LTI LA,

KW QR Thonburi D4 ¥ ~F . vV BT, B0 hOEFLEEL T, 4
BEERALC W5,

Bangkok i D T EPIESMI L e h, RESOEMMIERE =D\ T Q70
BRI o AP EACTERAB R EM B it T LA, COBPERAMAY

W LDRARIL S L BELE L, IKEND, HOFALZDOWTIE 3~ 4 BETH
FTH Do



Thonburi fIXFERABXEFRL T, Ao QREHABER I vy PES ¥ 5

vV & B
F—ZAN( PHET) LVRBORAAHEOTVER &S, THOBFR|TLREL, A
WEFBEHERIZIS2VWTS, MEIALHEELAVWTHERELAER, £7av . 7t 0
MEBRAE T 2EA—VERD, 74 V)T BERILI>EREERTCH 8
A=Y EH2HTE . TORRIBRDOBEYChH 5,

BEEAR (Bfi100FA—Y 1098 14EMB)

2 1t % " &t
I $ 0 2528 253.0 5058
i M (408) (442) {(850)
FFE (1372) {(1168) {2540)
Frgy (684) {870) (1554)
FHE ( 64) (50) (11.4)
FA b F I 1Y - 520 520
# oM o 357 71.3 1070
T O 282 182 665
TR R 254 252 506
PR 3421 4308 7819

Ttz ow Tk, HERFERBED-ETORHEE XS b 7 X1 { 7 ¢
— VY T4 BE)OERMBLIVHBE 0 0 FA—YHMULALS, ABEFHERRIED,
BRERAHTLIOOFEA—Y FTEBER LR TWE,

KEBHFEOERZOVWTR T ~X[ (74~vIF @R ITCHLNAHYTOEEAWT,
BEMGR (NPVIRUARSREF (IRR)EFRFRIROA) FH LA,

B fE kg {NPV) 6 6 sty
P L (IRR} 206%

FNOHL 74 — v Y7+ BECRTIDIEAL N LB, 70 7 P74
—~P TN THHT LN, BEEINL,

FARAENMOEF G, RN BV TRANERMS s oW L, AKBAR
1 4%Ledp, THEDHZ DV TOREERS0%~50%E 5,

EFh, FF15DRF18BDA YTV -V VESHEBEIODEHREL, 1983FK
ID3 0 Y BTHRICLHHEBAFIZESWT, THNEBVBEELEARTHL, F0F
n1z24RF133 1Y Eeh,

BECED, GTRAMAVBRSHTER 74— 7V Thb, BHSINAZELWEE
Abh B,



e




LX)

e BRBRHETHRIBREASE o t a

®;1
%2
2

FEU BB DIPE ettt i e

2
b= ﬁg-fm;?.j- B A4 BE N A A SR ir a et o4 aa e R biaiae R as et ese e naren tanaa vesnanas tecassanese
i . . - . o
-1 B B{J LT T T Y

—_2 ﬁ% & F a)jj-?:t‘ N n b e s e E et e N R TR s r SRttt R Ra Tt brabrnnnna s e

1 EHESTUERL  cevereeeveerriceereenenanirieieirieben bt bn—— st e tan e den anserban
— 2 FKIBEREE » JIFL  -cceecrerreertrenreiiria st s et e s s se s
—3 M eeeeeee- e nsinra i

= =

2o T U veerevasresenanaes

— 1 B AEETEIEME  creveinrre i e e et e e en s as s s s a b e
b/ &

—_2 gj & teetErtbEBAs At bttt bacardbradebirnantiaannrrnbbbbbardetitaos dhnnay

Fo HEBTREE e eerhe e re it s rere R ey te bt sre e esabr san s en e oh e ae st ote
— 1 MERHROMBRI oo s
2 BEEEMJIEEE  cereeeeerrneereresreienanesens s eesaae s

B OB EL  ceeeereeneens Y s SN e
— 2 BREETHIEE  ceeerererenireriorroniniomsnnrainseneneans B S S
-3 FAMEEREBEHMEERA e

T OEEERIRE  cooveereerrreseee PPy
—~ 1 BHE R i i e i
— 2 PEPUTZEER  cereerereiininraieni e s s e e ras sree s

T TR X HEAIT  creeemerereeeenanns bitsbssaneresresnransenres rrtrarmesnetaniasas
— 1 HMBBEFO TR crererrererrrenoncnnnns rererene e
w2 BEBRT U L — W e eeveemennn st antesaeesa ter s e bhr s s s e ras pn e s
— 3 i EEDTH cerereenermreromeronarerieaes
— 4 ATHBOEEED  recerremsan erreearttere e, renscrrrervasentens

— 5 HEBEEL  ceerrerrereieninnn Saiaetessnsersansnnanrasrsenns cirisasssreataverncorannnnn ™

-8 —2

§—-2



B =6 MBRLEGEIREE oo s
B~7 F L eereereccorsmrreieirenenns ceertrncrerestrerrrraraens
8 — 8 FWFLUAFFIE  semerrettrennnemnennirntn it s trn s st s s st a e eae saat
B8 —9 HAHEADTIHHE  coerereervrmerrirn it st e

o IE THIEKEBIE  cv--revrrrarremmmrrnscimeireiessntitertscssniansenaa Sraservesrestiaces
9 — 2 FEHEHE e D TRy

e T < . 1 N



5-1
5«2
5-3
5-4
5-5

6-1
6-2
6-3
6-4
6-5

LABORATORY TESTS ........

. QUANTITY OF FIELD EXPLORATION, FIELD AND

ELASTICITY SETTLEMENT BY PILE SIZE .c.evausrneese

ELASTICITY SETTLEMENT ....

LOAD FPOR CONSOLIDATION SETTLEMENT .icccivcavecaes

CONSOLIDATION SETTLEMENT

® 4 b 4o R da s DR TR BT R EES

GEOMETRIC DESIGH CRITERIA ....csvensssscnsaranvee
MAXIMUM SAFE SIDE FRICTION FACTORS ..vavreevesaons

THE PEAK-HOUR RATIO .....

(3R R RN R B I A N Y U I B I R

NUMBER OF LANE FOR ENTERING TRAFFIC sievscvesnses

SATURATION TRAFFIC VOLUME

T8 89 8 88 40 $ae e PE ey s

CALCULATED SATURATION DEGREE seccesvasesvanervass
GUIDE VALUES FOR RAMP DESIGN SPEED AS RELATED

TO0 HIGHWAY DESIGN SPEED .

DESIGN LENGTHS OF SPEED-CHANGE LANES +.ovevescess

SUMMARY OF TOTAL PROJECT COST ..ceasecsnssvasans
SUMMARY OF CONSTRUCTION COSTS .cvecvvacccvcnsanns

COST BREBEKDOWN ..sueaensos
LAND ACQUISITION COST ...
COMPENSATION COST ..svese

CASHFLOW FOR IRR 'vcsensss

SUMMARY OF DISBURSEMENTS

lii

# a4 p s e e st ARER ot Eta

(SR BT R I R R B B R N B AN R R A

S 8 40 80 B U RS B ARG R e

& e F A eE &8s eRERGEs e D SESES

Page

3-12
3-14
3-17
3-19
3-19

4-2

5-21

5-22

5-23

5-24

5-26
5-27

7-2

8-4



FICURE Page

2_1 .WORK FLOW FORPHASE II lI...ll.’."..”'........ 2—3

3-1 LOCATION OF RIVER BED SURVEY ,.seeenscereccecnenn 3-3
3-2 LINE NO. L vvveeenessansacscsssansacssssssnnences 3-4
3-3 LINE NO. 2 vvvvecueennnrvossssosnonsasansssnnnoss 373
3-4 LINE NO. 3 vvvvveeeonsnacssasssaseosnsssasasscsns 370
3-5 LOCATION OF CAUGING STATIONS ON CHAC PHRAYA RIVER 3-8

3-6 LONGITUDINAL SECTION OF MAXIMUM FLOOD LEVELS

BETWEEN MEMORIAL BRIDGE AND BANG SAL ..cuovveseses 3-9
3=7 T.OCATICON MAP OF SOIL SURVEY ..vcesvcececnvssssasss 3-11
3-8 SUMMARY OF SOIL CHARACTERISTICS ...esuwessossssoss 3—13
3-9 ALLOWABLE BEARING LOAD OF BORED PILE ....:vseass. 3-15
3-10 ALLOWABLE BEARING LOAD OF CONCRETE PILES ........ 3-16
3-11 CONDITIONS FOR CONSOLIDATION SETTLEMENT ......... 3-18
3-12 RESULTS OF CONSOLIDATION SETTLEMENT FOR

EMBANKMENT ..v.vvecacssonsssscsnssoncenssanss sos 3-20
3=13(1) SAND SOURCES .seecesesevsassssononvavnsscsrssses 3722
3-13(2)ROCK SOURCES .ueeveosenssessassrssacsssnssasnsas 3-23
3~13(3)LATERITE SOURCES ..csvecsoscsonrcnsssassnonseses 324
3-14(1)v(4) DRILLING LOG sceoucevsascanscsssnanansevsss 3—25028
3~15 SOIL PROFILE ACROSS CHAO PHRAYA RIVER ...evcevees 3-29

4-1(1) {2) HIGHWAY CARRIAGEWAY AND TRAFFIC LANES ...... 4-6,7
4-2 DIMENSION OFHB ‘EHICLE P R IR NN R A R R N RN SN B R 4-9
4-3 TYPE HA AND HIGHWAY LOADING IN COMBINATION ...... 4-12

5-1  TRAFFIC CURRENT OF INTERCHANGE «.e.rvevevesessrass 5-1
5-2  LOCATION OF EXISTING BUS STOPS uvivevsoncsnssnss 5-2
5-3  EXISTING BUS ROUTE ..evcviseercrsansencssannssanns 5=3
5-4  FUTURE BUS ROUTE «uvevevennooss

5-5 PLAN OF BUS STOPS vvvevevanses
5~6  CONTROL POINT OF BANGKOK SIDE .vvseeccencocoanvan
5=7 RAMPWAY & C.P.A.C. tivusrssncnsannnsncnaranannsss D=6

5_8 CONTROL POINT OF THONBURI SIDE (l) 4% e v s M s Ry sana 5_7
5-9 CONTROL POINT OF THONBURI SIDE (2)

LA BN L R T L IR B B I B B R

LRI B B N S IR B B B B B ]

LR R P A ] 5-8



FIGURE

5-10
5-11
5-12
5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-20
5-21
5-22
5-23
5-24
5-25

5-26

5-27
5-28
5-29
5-30

HORIZONTAL ALIGNMENT ...ciiucncecnasns veescacnanna
NAVIGATION ...... rr b s e e ceseectann Pa e b e .
CROSS SECTION OF MINOR BRIDGE ....... tesesen sesnn
CONTROL POQINT OF VERTICAL ALIGNMENT ...eeevcasens
DESIGN CONTROLS FOR CREST VERTICAL CURVES .......
TYPICAL CROSS SECTION .ceveevnvsssanns cemsesaarnas
ROADWAY PLAN (BANGKOK SIDE) ..vuveases carenen crran
ROADWAY PLAN (THONBURI SIDE) ..covsesscasas sreaas
VERTICAL ALIGNMENT OF RAMPWAY ....... cessseneenas
ACCELERATION LANES PLAN .....evs0. sreraasecerenna
DECELERATION LANES PLAN .cccecinestrsanoscencnnas
TRAFFIC FORECAST OF INTERSECTION ....ccveveaecssns
TRAFFIC FLOWS BY DIRECTION OF PEAK HOUR ....ovv-
SIGNAL PHASE ,.ccsanvsssacaacsan Cerrrsas it cennans

MINIMUM RADII FOR CURVES AT INTERSECTIONS .......
ESTIMATED TIME-CONSOLIDATION SETTLEMENT ON

BANGKOK SIDE....... ersasrteserseranases cresasanana
ESTIMATED TIME-CONSOLIDATION SETTLEMENT ON

THONBURT SIDE .oeceeessensnnsannsannresnanss P
CROSS SECTION OF MAIN BRIDGE ...... vevndassenas .
ALTERNATIVES OF MAIN PIER CONFIGURATION ......ss.
CROSS SECTION OF VIADUCT ..... teensrrerraoanseeon
CONSTRUCTION SCHEDULE ..ccensesa csresneaarsena e
IMPLEMENTATION SCHEDULE ...cvceveane Pietesseansns

5-29
5-33
5-38
5-41
5-45

9-3



o~

1
¥
i
T
. -
o
LT
. .
0
"
i
e

Ol Ty - ~
N Wt ’
st i
¢
Tt -
[ .
EUE T
o, - - .
v -
s .-
. .o PR
. . R
f
S kTl e e .
Y o
. R
"
: . w - —
- ' ! n P
[ -
s S e e
R Y
" . .
. - \
oo .
N - oYOT-
R PO
. . -
PR e
f -ata N
L
PEEEY
o~
-

B

o %
- . T
P
N i
RE
. G-
. ' .
o=y - <
x
e i3 o
A v,
P -
’ .
R - F H
v R
o . . N
A N
‘ .
I
sy el TI
M -
) .
PR ) N
- LR B
‘e . .
T T

-

.r'EJ
LY
-
“
.
.
R
o
-7




e

e, .. - B T T 4
‘ v - . - A .~ ey T - -
B Wt P e h PR
v - Lo v = v,
. . : ¥ PR ‘ .
- ' A
.- - . P £
S EPRSEIEN - Lot N
' « - Lo Y
“ . B N -2
. , . . 5 [ i
- = v AR Al LIS N
' . - - . . . o, ot
R . © 4 B NN IR
. N oL, . v
- LN . . - I
« O, B B . . A
' -, .- - o e
N L - - D - . o -
R . R - A . S s s R
- - A - “ 44‘. - . 1
' v - H . a ., ¢ *
- * ~ B LR " ) ;
i ' R R . N -~ ST
“ “ N £ -
i . .
- i U S e ot P .. "
- -t M, v . P R o [
P B . - o S e
RS . . N . v
. L P - L. P
’ . et . . - P
YT [ LS - . . - - . IR . .
v < o r 13 - . [ - -
N . o
- e - > P 1 4 o ¢ i
- . e e =m0 - N v " I3 R N - e - -
- PR - arc, P . - [ -
X Rt . i Lo T %
M ~ . » . - s . L v
- R Py ot ' : P ‘- v o~ o . R i
v . \ B b L. vy - . A - »
~ P v w et PR s H
+ - nl . . . AN
B T i
- ey . . : ¢
N . 4 - @ ‘ N
A E R - i N e I - f . T s, v
N A H e . . . R . ~ . SRRV T . . et r e L
" - ’ coC T T e .
e o s .
w + A 4 2t
L ! . e - - L
- N - A oLt N P T R L, ., - D m P
PR ey . s - - s .
" d . . T = ) L
. IR B C - LT . . .
. .- B PPN ¢ . B - o R
.o . . o e,
- Ve . .- ~
P Y N o] — S _
™ ~ RN - - . y— - - - - o
B - — s
a - — —— . -
. a e - n ? ' PR
- - R
Vo, - Lt R A - - % .
',, 3 =
= * P s - 2 .- - .o -, e “ - . R
: : - E - - L. PR .
R - P e . LT el :
i . . v
L e, - . . .
> LY W - ' s . . - -
. d : . B . Lo - .
- . Toovel Ty R ¥ . N BN Loae m T e, - '
v H P . 1 - B B
g . . Lz i L Tt
v Wt B o L - ¢ o L
i . . [ B LT ¢ . N Lt ) L .
- = i v T . " * el e Py a h 7 -
PN A .. I B -t B . -
. . - g « P— 1 N H i M L LN A
‘ ~ - - f - ) t o " ¢
-t ' * : - e Ty w { .
+ ’ ' N 1 - . . Tl
v Y N -y - i L N ..
~ . . v - e CEE R
. 5 - \ PR . -
: P A s . s ‘ .
. R . N -
' N . ‘ v % f oo [ - Al
- - - i P i+
s . - - N - . .- FEE N
L ~ - 3oy . - PRI PR " -
.o oo SR P .o -~ . - ' .- [ B
LR - b . - N B -TL . . - - .
- r - T PR P < .
i J N R B Y - - .
- < PR & . » - .,
.t 1 [ - - r P f - 7 - - -
. . LT “ - o : .
PR .o R B ~ - B v -
. oo . ~ : . ~ i .-
. ; — . T N . f ot A -
- - ol Foav -7 R FEET
. . . . P R A se S,
- v - 4 - s - -
- - - T .o . N v s
0 . . - - . Sn "
PR t . - - 1 R i
- . . R R - R . =
4 4 PR s v - P - e a
L s - - - . - w D ez . s
R s N - - -
PR - ! . s . e - ~ LT,
[ - . Y PR - - ' . L -
. P - - S z - r . i .
. . E S, ST s i
* LN n a b VLT R - ot
. - e . N - : - e
* " v # T -
R N . . -y e B . - ta i,
- - - v b -_ w . . . =
- B - - - s i _~ - E w - .
= = N ; B - S bl B - 2 N ‘ P
' : ; S . . g N g
- PR - - - - " * .- " N PR -
. P - . T T
v P ' - . L, e P
T ~ - - - 1
- . - R - . .
. oo T . N -
13 < - . *
- . .l - Ct - 2 . - Loe - - . -
- i3 - . - -0 * 5 0 e . e
- % S - . . > T 7
- - .- e e A -, . . LRy, e
- : ST -t R : R
- - x I AL £ } 2 S e,
H - oLt - wr [ - B .
. oy . L I . N . . -
R 0 . . . - ' - cee .
-t + . - F L - ‘ e 1 - il
f . - [
. - 4 N o Ve T ! B
. T, A - ' A n [ [ I R e
« . Tty - . . B “ N .
- . - N - - -, . = :
- A T . . - -
- - T - 4 - - : - - T ~ b . -
. ~ o - " i
B - . . - N AT - .
. —t - s . T - r A
. : . Lo . N -
. - E A - -~ A . . .
- . R B B .
- PR o . PR - [ , : T e
- ) . i L . et T . . .
_ . E _ . . fe . . ; -
. -, - - . * P . . '
. . ~ - - - B *
- . N - . L - - - - - ) - a2 o~ -
.7 - * ‘e . - “ PR - ‘. v
- X .






BIE HETOFR

Bangkok B HBE L2 —ETH5hBEREB - HITIZ>ZTEROSH s BnizwnTsH, 54
AL 10804E7 AEFBA =L, ROME %+ S RAMAVBAR 700 . 2 D7 4 —
v V7 EEYEEL TS,

1. HEORAMAVBOHESAWE TOABINT HHFRBER-MWTH 74—V )
74 HE

2. Nonthaburi*Samuthprakan iz 8+ 5 Chao Phraya W REBEROHER S D Wit 5%
BBZC-METOIREARE

CORBIEL T, BRBFISABNLBAL T OMELT > ELRD, BEEA
BRI ERERE-S T ICARFHEOHMNBELHERTOARNEROVS 1981
E3 AXARBRER L 2ERETHHANBERALKE L 2o

HHFHEORKR - L VEEMCAESEA LU rbEh, ZLTI ICAREBHEF — &L
FU19814F5 A1 1 ¥y AHCRMAEREEREBRY*SUHBRFO 7 -V )V 7y
FE D Bangkok i A THTle bz,

RAMAVEHBEIRDO 2B DR

H—gRg, M3y B 74—V v Y7 BESTbLOEHEE( F—BI 7 4
—U )T, BEHSREE )N 19814E9 B4 BPWD~Blahrs, FLTE 2 B
LCEHEROTHBHANEKD 3 7 Bz fFhebii,

FHEFRWEERE®RT 7 AURIPWDAEH I A< FRAMAVIRFHEH BRBETE
THbH,






’
)
L
s [
Foame
LY

P

1






CB2E HEMES
2—-1 B 5]
EBRFCRTAETRSOEEMNIRERHELETIEXRET»HvHY, H—BE
D74 - Ve AR T b BRRHOMEY S HWTH B,
ﬁ@?ﬁ%ﬂﬁ.Ekbfi@#bhﬁﬁﬁﬁ&ﬁ&5$fabo:@#%mzﬁy%
Dk e ETHHATET EORETH 5, [SHE TR T REEREI NG 5 B
BOEBSHERD T B, |
MERATRIAY ba— WA v PR B EEMOBBLA UL DEL R ER
s, BEARPA VYV -—F2vVOR@EaY tu—VEHEEVA T P ERAMKBICET -
SRERFHERKOLIVELWEHETR L, T 5,
C 7= )T BE BEE<C<ESRHRBBEPWIDIODMHIAL L Y XA B
Ah, BHCPWTELOEBRBORMNBETFHBR L IAL, BHELEZELZOADIRIZON
TOBRRELHEBOEHF L IAR, JUVREORVWINEMRL, thit -2zl
REFESFET b,
FABKFLE B ABRFBERAOLT= - T, EHFKrung Thon 1 & ¥ Krung Thep 1§
DHAE L HEORETHEEOHRF LB -iThbit, TOREHFREFREHIIHF/EL
THRFEATH A,

2-2 WMELFZOHE

2-2—1 BIERCRD SEEHRE

FlaFg oM o R, AR JERTRIH LAY, L, F-BRcLIR
ERFEORFES LI TWB,

FLB _BREOAHSE CHMBECMERT LEBEHES G MELLATH 5,

1 A R/E
R - WEERCRELESRG, KBAERCBHRAESG S END,
1) #EdE SR B
HELARBIPWDRHONEER Y <— 2L Tffhbht, EEHRM ERRT
Lo TEEIAELCABOBMMRH LANEHEO B IfELHNL, H EAIREER
17L500D ¥4 7HBOBELSFrBIiehi,
2) AuAE
TRERR RS BRERH CE B 52 0REYCEVEREBEOTREE 557
iz,
3) WEAE



FELRCRABREBOLHBEEHEH LT R L - BROFH L B Fiigge
b RO BB ENTiobhr, AN 2 A, BE2XKH4RKOK-Y v IBTR
bhoro1BAROBELBLRL,

@ B
CORBOBHBRNERCIRWT, BES REARUTS ¥9 -F2v VEHBES
DEHZOPWTEHENHRBLIVIVBWHEOSARIFLERABIFAT bR, #
MRNEEE -BRESSERE - SRRV 7 -0 v EBROEHEERUCBERITIZE
THRBED A, T B,
ATTOEEIRBRIERINE - EB IO - AUBERBRUCBERYSALTWS,

{3)  Krung Thon #% & Krung Thep #§ O& &5t
SE BoBRBRB BT RANEAELAARITAT bh, BN R A
BETZOMMELTRHIAA,

2—-2-2 wBEAE
B eRERNOEETERR 2 -1 070 ~F 4y — MIRIATWS,



|
Draft Report on F/S
(Interim Report)
Comments by
Thai Government

+

Alignment
fixed

1- Surveying

— Control points surveying

—#| Hydrographic surveying

Soil surveying

2- Engineering Works

Preliminary design
T

Quantity estimation
¥

Cost estimation

!

o] Construction method and
schedule

F
Revised Economic Evaluation

Budgetal and Financial Studies »

Inplemental Program

. l

braft Report on P/D Final Report on F/S

Eﬁomments by Thai Government

Final reviewing study in Japan

FIG. 2-1 WORK FLOW FOR PHASE N



v,
.

i
f

. v
.

'

v
[
'

i

H

N

i

1]

.

-

1

i

.

3

W

s

i
T

B} cre -
. .
PR
R N
A A
'
v 4 - N N R
1 - -
- E]
E
- asle . PN
[ - - .
PR
[N
T Yoe £
S 3 i
B
t

- N . T *
1 Lo ~ -
. . 5
.. -
4 -
f
. .
- ‘e +
5 - .
- T 1 et .“ o
il . Wt
- K e
o T . -
m e e
PR - - .
- - - L ¥ N L N
. - J
R T e 4
- Saem s e . . aen
. P P
3
™ ow e B I T o omsl
s
e PR,
PR T
‘ - - ‘I:
F S TP R
B TR s -
- - - N -
]
S .
PR
- ¥ Lo
. . . -:’ [‘ * Xy
- - e - t
s
- L I d Pt v
4'J-
oy .-
. - - e [
. - M vz ;
e -
!
- - woee e N -
- AR T
4 - v
' e s Tzoa - ' -
H . Lid T -
- K

£
¥

“Lr

U
c
. i
U
S e s
[
L .
§
‘
* 0
.
t
. .
T
s
L
- .
.
.
. .










EB3E HERUBRE

3-1. EELSAE

3_1—1 EH SN E

M2 BREOTHBHCAWT, BHFEE 1/6600 HES HL DIERL & /1000 €4
A VEHEYRVTIT RS L SHEIATHAR, COEFA JEHEROA 7 A - 2R&
AEBONREEC LD Fhbht REO BESFEATRBBLCRT bht, BEE
R AERT - SR BB A, MEHEORBEESSbE TH bk,

m % % A
ZEESCREINI nORHFS D CITbATh, @EBrov 7 Y- | TEDAER
I S8R0 A Tz 3 STROBHEAYEL, BEARE R Ru & RiZHWIEZR
bR R A LGl = (B
2 b ot- AR
REBEIPWD L RBORIEEI R, 71 BREMNESERD 1,/500 00K k=i
BEERS 7oy F3h, BEMHE=665450000m, N= 1529050000m5 8 b, &
CH R A R SRV TREE AV TRESAL,
BEETRE L 5§ yOEELSAXHALHE 7 A-2L L CiThbh, BTERERNAS
HEH /50002 FE 7,
{3) BihBFE
PWDRHUDMEERIZ1 98 03 A HEIALIOT, ThUBHEREANI
HeOBEHHFEAETONRTWE R, BRBEBORERLT - s ¥ RETSHBRERBA
DiEHEL >R RCFESORBBAES Tiobhl,
W %+ o f{i
EBEES TR CHEBHBE D OMEOmAME L5 0 miz oW CHENKENR®TA
bhlk, ¥f, BR1/1L620MEFEAAWTEHL AW R LB CO R BYDAES
RKDIHNORABBHES Thhbhiz,

3—1—2 12 X v
AFEBEOAIPWDLDREINAHR 1L/6600 DHEEHIZRRTEHE, £AEHS
MAESHELWBERESRYETES, FCCATOV . 7 tOROBBETH 5HEMEH
Oz VAL 2ERKHHBRAREIRERET S,
COHMEERFELLTCZOOFESEZELOND, VEDREEHMTEBEHARETHY,
LIDEDPREREDBWIE IV b EERYAVGEHEARECH D, COPTERY
BAWARNBERRLERY L ELTHARBCRLEED I WiHRES RS, A7 P



=7 PRERAREEONEHMAOT, ERAUBIZLZHEOH R LHE MR IZAY
H2UWE BT THTH,

3—-2 XEBAE-IUE
FHEHOADERLT - 5 LFHY B2 A, ROKARE - ARS Thbhl,
° Chao Phraya W [REHRAF
° Chao Phraya MK R HECHTHRET —sBE

4—2—1. Chao Phraya ;T TERERZAE
BWFAERA: AHSBREDOFER- I TONEYRET>ATHEMBC LT
FRRBRR R FNIEN FEC 3 RiTobh i,
EORERROMEYPRERENL
1) FIBTEROES REEDSOIVRBEWTEREEAXCRR S Ad o,
2) RENRF - RS- T2 ROEBRFEZSbbATWAWIERL T
Wa,
3) RLbBWHATHREIMSL-145nTd5,
4) AHBOS R CHEKEEMSL-100nOaEH2 0 0nlzbiaoT
HETH, BRABOMBRN3 - 1~R3 - 4iz;RE N5,



WA T

PR T RSP T2 WA PR 0 I AL T R PR

mﬁmmkmﬂmq

i
EGAT. AREA

N 1527300.466

N 22245%34"g

b
L
]
o

LINE NO 3

THONBURI SIDE

318.101 M,
FLOATING
TIMBEP
N 1527298.822 N 1527548.286
E 663873.700 )( E 683578.372
/ BANGKOK _SIDE
N 22545'-44"¢ _ _ { R-11-1
LINE NO. 2 270.534 M //
CONC. PIER /
lf
X \\"“\. r‘
-‘-""--. "-___
£ J“‘“:
N22%a5-446" _ N g
- - _ - - X E - _ _ C .
Ry LINE NO 1 270.937 M, ﬁ?ﬁ RI.-..OI.;?EG] HOUSES
gut
N 1527,265.122 B AMBOG RM__T/
E 663903.348 R
FIG. 3-1 LOCATION OF RIVER BED SURVEY




0.000 IMS.L

BANGKOK SIDE

S6°0-

LEB0LE+0
gl |-

00909240

o8'l-

00e'Le2+0

02'e -

™~

006'922+0

064~

008'312+0
Qs'1i-

006802+0

B P

DE'El-

009'961+0
Q9'tt-

00e£814+0
05°'¢l-

ooy'8LI40

r—‘-—-——_._/

QS bl-

00% 0L140

oL bl-

1.20

002'6¢1+0

00!~

00b'BEI+0

7 MWL,

CE k-

Qo' 0l+0

R ———

02 vil—

00E'e60+0

ogpl-

009 28040

"~

Opb i~

00E 2L0+0

0% 2l=-

Q02 850+0

01’0l -~

00T’ Ev 040

SIDE

bl S

S0l-

002'120+0
ELO-

00801040

080~

THONBURI

6l +
00010

NOI1lvAZ 3

NOILvLS

4.000

0.000

—4,000

-8.000

—12.000

—16.000

M.S.L

FIG. 3-2 LINE NO. 1




SIDE
M.S.LO 000

BANGKOK

~—_— TOP CONC. POST

o —— e

PIT= ]

vEC0LE+0
0589240

59'0-
002°092+0

82'g-
o0iov2+0

02 b~
00E'612+0

09°'6 -
Q01 L0210

-

OF OI-
002 G&140

0B’ll-
00l €81+0

06 2l~
G0b 0L140

Oi'pl-
aoI'SSI+Q

0L €1-
C02'0ri+0

0B ¢~
001 Ig140

OB°kT-
002°02i+0

09 €1-

004720140

- l——— —
o e —— T e e ke e e _——

06°€I-
004 v60+0

03 &)=

06508040

Ol'trl-
008'590+10

08 2i-

000'0S0+0

0¢ -

008°8¢Q0+0

0Lt =
Q0S5 610+0

8-

000+0

NOILVA3T3
NOLLYLS

TOP OF BIER___

THONBURI| SIDE
0.000 M.S.L

- 4,000
-8.000
=16.000

FIG. 3-3 LINE NO. 2




SIDE
CPAC AREA

3
3

BANGKOH

oI'e+

ot'sle+0

$2°0-

60E+0

QG 0-

G82Z+0

[~ 4

LLo -

L92+0
oy 1 —

092+0
oI'e=-

€52+0 |

Or €1

05 0v2+0

oL -

612+0

08 'gi-

002+0

0i vl—

val+0

00 ¥l-

05699140

06 ¢i-

os"1SI+ 0~

0%t~

0SLCI+ D
00 ¢l

0%65151°

!
i
i
]
'

——— T

og'ell+ 0

0B €~

HI+ O

06 &l-

———-

001+0

05 €1~

¥80+0

Ol £1-

10+ 0
00 £l

§90+0
08'2l—

850+ 0

0% 'li——]

870 +0
06'6—

OvO+0

0B'9-

SIDE

L1

k0

820 4+0 —

0% 0~

Slo+ o

€0°2

THONBURI

0.00

EGAT AREA
+ 2 00

- 2.00

- 4.Q0

- 600

— 8.00

- 10.00

- 12,00

+ 14,00

+ 16.00

00G++0

NOILYAZT3

NOILVLS

FIG. 3—4 LINE NO. 3

St B ST T TS B PrOR e







3—92—92 Chao Phraya ARV RERAE
FUBHOBIKKRGAEF — & 5 EDE Nty TARKOEKEZONTTHS |
HWL
BREE
B2V TR TEOEEF IV F -2 N ES,

- Public Works Department, llinistry of Interior (PWD)
- Royal Irrigation Department (RID)

- Harbours bDepartment, Ministry of Communications

- Hydrographic Department, Royal Thai Navy

- Metrological Department, Ministry of Communications
- Asian Institute of Technology (AIT)

- Electricity Generating Authority of Thailand (EGAT)
- lMetropolitan Water Works Authority (MWWA)

- Port Authority of Thailand

PEOKRT RAMAIB FHRFCHLAOMESERES o1,

(1 HWL
B RAMAVIBO 77— HWLELCMSL+L820mERLTd, RL D20
EHTREOBRABRICL - THBERILTETWD, COBYZRLTHET EH
AT HSHWLEBMSLAH200meZELDbRD, o, KIZFETEEHREFZORA
CLIMBHARIATND,
Charan Sanitwong WER S AR EtE (DOH)
Nonthabur: 5 &F Pathunthani # Tl 8t & F
o TEHETFHEHIZRTHEHWLELTMS L+200m i ERATH,

(2) FRGE
=1 04EMIZ Chao Phraya M BN T 54 2OBOFEMBH VL3N, TADOD
VK= F ORI, HRRHAOMIORAHKEE LT.00msacpt Al bR T 5o
— AL &9 B C 5 RAMA VI#5 (2 5 Nonthaburi #% & Sathorn DI b 5, T Nb¥x
WU TR R RS O/ GRAMEE LTV=300m /s AT 5,
e, BE¥EIZ Chao Phraya #KAL BRI QAL B & Memorial % & Bang Sai MO
SEHWLHER %3 —5 283 —6 25T,



O
LLEGEND _
GAUGING STATIONS ®

RIVER KI.OMETERS FROM
THE RIVER MOUTH
ESTENT OF MAIN
FLOOD PLAIN

& <

RID—PAK KRET (C22)

S/

HID—BANG KOK {12}

(6) HYDROGRA?H!C DEPT

"v MEMORIAL BRIDGE (C4)
{4) KHLONG TOEY

‘\J@\ }

. (3} PHRA _PRADAENG
\@

/ '\

W) {2) PAKNAM
SCALE

=
3
7

[p k.,
' |

H-0
T

SAl1) FORT CHULA

©

GULF FO THAILAND

FIG. 3-5 LOCATION OF GAUGING STATIONS
ON CHAO PHRAYA RIVER




10 YEAR RETURN PERIOD

60 YEAR RETURN PERIOD

[20 YEAR RETURN PERIOD |
5 YEAR RETURN PERIOD
M / /T 2 YEAR RETURN PERIOD

MAXIMUM FLOOD LEVEL (ABOVE MSL}

6.00 / /
/ 4 F/
/ .
A / . &
sl
>
4.00 \\>< /// // gl
<|
AN /z/ &
N \z f [
3.00 \ 7 \E"‘\ :
\ \ [
g“-—-\\:‘\‘*—-\ - e l
[ — T
2,00 L \Nﬁh-i
. [—— e f——r)
--____.____- — ]
[
1
1.00 ]
|
1
!
1
0.00 - ' J
m
110 100 90 80 70 60 50
DISTANCE FROM/RIVER MOUTH
BANG SAl PAK KRET MEMOR!AL BRIDGE
{110 km) (72 km} (28 km)

FIG. 3-6 LONGTUDINAL SECTION OF MAXIMUM FLOOD LEVELS BETWEEN
MEMORIAL BRIDGE AND BANG SAl



3—-3 i H B &EHE

a-sjt mw E
HIRAMAVIBOFHEH - S ELF— s 288 o XRFHEBHEN TR,
K=y Ny Fid—H—-FAIE, | BEBARBRUCLIHEABRRID 2R

BEHRFEBRBI-A ., CTHERFKETCT bk, BEFEHOME R EE,ASME
Weathered Bangkok Clay (Fil!l)

Soft Bangkok Clay (Ac)
Stiff Bangkok Clay (Dc)

Dense Sand (Dsuy, Dsl) 2@ ELDA, TWAHEHAB L, "MEETHSA

OMEXEI ~ TIERT, FHERETOERRKIE -3 -2 ¢~ 5,
EROERBE OV TOERNBENEI -3 -3 TRRTHS, Bl L ZERARKOD
BRUEFI -2 BB THWS,
3—-3-2 ZHHBEFTORER

K=Vv7 BREEARBRCZEAXBOBRRES -8 R3A, TLARXRBED

BEUEELETHAFLTRL TS, ERERES -1 4 (U5 R3 —1 4 @zRX A, Chao
Phraya MBI ® 3 —1 5 12R&8 A5,



LEGENG

& BORING NO. 1

-4} HAND AUGER NO. 1

¥ TEXT PIT NO. 1

FIG., 3-7 LOCATION MAP OF SOIL SURVEY
3—-11






yosxbueg = Mg ‘TINQUOYL = TAGL (IION)

17 z z - - - - - - - - - - 440

v z z - - - - - - - - - - uotaoeduc)

2T - - - - - - - - 5 - - L UOT3IEpPITOSUOD m
1z - - - - - - - - rA - - 6 UCTSS2IANOS PSUTFUODUL m
ze - - - - - - - - £1 - - 6 IubTem ITUN m
8¢ z 4 - - - - - - €T 2 - 6 A3taead oryToeds| 5
8z 4 z - - - - - - £T z - 6 STSATRUY I930WOIPAH m.
o] z 4 - - - - - - ET z - TT STSATRUY 2A3TS

o€ z 4 - - - - - - £T z - 1t S3TWUTT 2713serd ¥ pTObrl

o¢ z z - - - - - - €T z - 11 JUIJUCD I9JeM Teanlen
091 -l -] - - - - - - se | vy St 9 [1S°L UoTIeIlsUSd PARPURIS mu,m.m
€€ -l -1 - - - - - - £T | s v 141 Butrdwes paqim3sTpunfd i E |
4114 S 1| ¢ € € £ 52 € £ idg Sy St Ly w ‘usdeq

- - P80+ {9V T+|6T " T+|ET"T+|E67 0+ 6T " T+|ZZ T+ [S°0+ |ELO+ | EE T+ (W TI) STIRL ISFEM PUNOID

- ~ PG T[98 T+ |6V T+|ET T+ (€67 0+ 6E°T+|{20°Z+ BS 0T—~|LL°2T-|€€"2+| (W) (*7I°S°W) UOTIEASTH

- wig| vaqa omid| taqn| | oote| taan] taan| g | O oao [PFOHS | paqm uotIesoT

-330| -370 .

- Zal| T4l | O¥H| SYH| pvYH] EVH| 2VH | TVH ve gd zd 1€ *ON butzog

Te30L S3Td IS8L Isbny -~ puey butaog dasg uoTAEbTIS0AUT 3O SdAL
uor3ebrassaur TTOS ’ '

s388] Axojexoqe] pue pIoid ‘uoTiexoTdxi PIstd Jo AaTiuend T-£ STgel

3-12



~ —
- - T -
e w /
©w
w
& -~
o R E / ) ) ]
T e T T ™" &
s 4™
\ B fu
2
wis /
o - Cd e - M
Y ;
) // ¢
-
Q pd e S " S e
i =X
* e / Gy
A LE
/ Ee
ul
S e e — e
| -
P " o — e e ——] - B
AL ] © | ——
Q E -
5 5 — - ? R
[ 2 [ 5
x [ . s |e
- n,lu n . o ]
ze U TS D : :
= A ]
o === » °
[+] — . 8 . e - o — o et S ]
2w 5 — —
o -
e 5 L] .0 e 4 e — e - - —_ O —
) e L A a-—y
(3 . .
O o4 » - .
. - R .- -
-}
= a A . o e
3 . ¥
2 nfb—- . 5 S e e ]
Zw g
F]
o 8f__»
- ]
I DU e e .
-3 ¥
= 58 Le
a it ® o NN .
o —w e e o
. £8 3
o ﬁ /, P 8 . .'n‘-.L
o N - =
@ e —— _.;...?_’.'..._ £5
. = I
3 : 7 R now
L]
c & B o
N
El]
* 3oy s
o R
®
8 g o
-
= i ]
= o
«
c ¥ o
Qe Wi, R
N rad o3
< G
e
L 8 s v S ~
= . —— —
21 9 L] o L] o ® L
£ o
> m P
L] I o
e ]
e
W
o7 ™ T P VA A S
c 5 "
= 3 =
2 "
“ g
§ « PRI PR T T O T L T T PR T T PR FTATITT T I NG z ]
L EETITRLT) TR RENE R T T — % ‘5
5 — T S
o~ TR B T =
- ITTIT T e -
JEw o ) [ ] @ v ) - —a_ H—__:J
W+ 4 i : : 1 ¥ D k4 | 1 4
gy } } + } + +
2 Eo o - - = o o
a IE‘H ° 2 jd « H ” . b4 -4 2
[

FIG. 3-8

SUMMARY SUBSOIL CHARACTERISTICS

3—=13



3 —3—3 itk
FRAMAVIE O AR RBROBFHIZOWTH L - 2,

o fl ki

o BEOULT
ot av I - tODRDEH

i Mm@

FRBROFEBRROmML TH 5,

L
1) I SR
2) PBe L& AEH

&Y

RUiGE

HiFE

BTG a>2 V- i
B2 ) - W

MEBROHEHBARKOEAB a ) ~c )iz2nTERE+T 2,

a) MEROFEFHREXIRN

b) MAEMOMELT

¢) BRzav7 ) - FEHBEKELOERLT
Lok [HEETSHeRtEe ] BRIs sE3 A-BREBERRIZO 5

& 9‘Cﬁtf P A
a) MEHEOHFBFHEIFZD

FMSoERITS#G a2y 7 - PR (EERLs50n)bBEFFOEB v 2 Y -}
MO FEREYEAARNI - o ROE3 -1 0 oRkINDd, M3 ~1 0=/

WTIFEHOMY I X (35emX35em, 40X40R0KF525%X525cm)

AEHBHOMBPRENRTWE, ShbDa vy ) —bHyhEmMEID 2 6 m TIZd
LWL BB z~3n ERAIES IBHRS LXEFBLLRL VL,
b) AFECHMABB S5, ~ELEL 5L TR-oSWCOEEH TR T

e,

COEEHRRHFEFNIO? s GOBERNBHER-EZHH L 0RED FIZ T

b T B,
Table 3-2 Elasticity Settlement by Pile Size
Pile Ra (t) 75% sa (e ??i:rng N value
35 % 35 cm 50¢ 37.5 De 20
40 x 40 cm 80 60 Ds 30
52.5 x 52.5 ¢m 100 75 Ds 30

The results of elasticity settlement calcu-

lations are shown in Table 3-4.
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Table 3-3 Elasticity Settlement

4=35Ty 35T [g=40"Tx 40°™| ¢=52.5 % 52.5°"
A or AV (cm2) 1225 1600 2756.25
BV = AV 35 40 52.5
Eo = 28N (kg/m?) 560 840 840
Kvo =§-é- o Eo(kg/cm3) 18.7 28 28
KV=12.BKvo'BV{-3/4) 16.6 22.5 18.4
(kg/cm?)

E%'(Cmafkg) 0.060 0.044 0.054
v {kg) 37,500 60,000 75,000
%— (kg/cm?2) 30.6 17.5 27.2

1.V

Tys T g lem) 1.84 1.67 1.48

¢) Bz v 7Y - rRERBECELIBEOEERT
Y7 Y- REROHEREIIMETID 1 s~26 n TORB-S4ETHE
WHIBOhHEIZS B,
- fERVCEFERXROEDTHS,
35em X 35m ,L=20m,Ra=2251
40em®x40cm ,L=21m,Ra=4481
52.5cmX5 25cm, L=22m, Ra=724 t
BEBBZRIIROSHFEAR: 110 LTRBBASB,
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rable 3-4 Load for Consolidation Settlement

2
75% Ra (0) | NF (0] W (&) [ B (8) | p (e/m?) P (Ka/emT)
350x330 mm | oy 31.5 | 3.68] e0.28] 492.1 | 49.21
L=20m
400%400 mn 46.65
: 0 | 5.4l 74.64| 466.5
gt 13.6 36.0
323%525 mmy 54,3 47.25 o.11| 110.66| 401.5 | 40.15
L=22m

Conditions for Consolidation gettlement are
shown in Fig. 3-1l.
Settlement value is calculated in Table 3-6.

Table 3-5 Consclidation Settlement

Cc goz [O1z+id ccht 5
AR {cm) Cc e A* s (s )
@ C
e | (t/m?)| (6/m%) 140 | (cm)] {om
35x2; 111300 0.16| 0.689] 0.005| 33.0 ! 39.2 lo.o75 | 28.5] 2.1
1=20m| 2 | 300| 0.16| 0.699| 0.095| 33.0 | 32.0 | - - lo jz.1
4°xiz 1| 200] 0.16| 0.689| 0.095| 33.0| 39.6 l0.079|19.0] 1.5
t=21m| 2 { 300 | 0.16| o.689] 0.095] 33.0 | 32.9 |- - {o 1.5
52.5x
52.5 | 1| 200 a.16| o.e89 0.005! 33.0| 32.6 |- - lo
cm
1=22m| 2 | 200} 0.16| 0.689] 0.095] 33.0} 30.1 | - - o lo
* 1 cirz+ioz
0 ———————
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Table 4-1 Geometric Design Criteria

Item Unit Design Criteria

Design speed Km/H &0
Minimum Radius of Horizontal

Curve R m 175
Clothoid Paraweter, A m R/3=A =R
Critical Radius for Using

Clotheid m 1500
Maximum Grades % 4

Length of Vertical Curve

{(Parabolic)
crest vertical curves m 200
sag vertical curves m 80
Maximum Superelevation % 4
Stopping Sight Distance m 75
Minimum Passing Sight Distance m 350
Carriageway Cross Slope % 2
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Table 4-2 Maximum safe side friction factors
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Fig. 4-1 gives a diagrammatic description of the
highway carriageway and lanes. The carriageway is the
part of the running surface which includes all of
traffic lanes, hard shoulders, hard strips and marker
strips. The carriageway width is the width between
raised curbs. In the absence of raised curbs it is the
width between safety fences, less the amount of set-



back required for these fences, being not less than
0.6;m nor more.than 1.0y from the traffic face of each
fence. The traffic lanes are the lanes that are marked
on the running surface and are normally used by traffic.
The notional lanes are the parts of the carriageway

used solely for the purpose of applying the specified
live loads.

Requirements for deriving the width and number of notio-
nal lanes for the design purposes are specified as follows:

When the carriageway widths are 4.6 m or more, notional
lanes shall be taken to be not less than 2.3 m nor more
than 3.8 m wide. The carriageway shall he divided into
the least possible integral number of notional lanes having
equal widths as follows:

Carriageway width m Number of
notional lanes
4.6 up to and including 7.6 2
above 7.6 up to and including 11.4
above 11.4 up to and including 15.2
above 15.2 up to and including 19.0

Sy W e W

above 19.0 up to and including 22.8

When the carriageway widths are less than 4.6 m, the
carriageway shall be taken to have the number of notional
lanes

_ width of carriageway (in meters)
- 3.0

When the number of lanes is not an integer, the
loading on the fractional part of a lane shall be taken
pro rata from the loading for one lane.
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Type HA loading

Type HA loading consists of a uniformly distributed
load and a knife edge load combined, or of a

single wheel load as follows:

The nominal uniformly distributed load (UDL) shall
be taken as 30 kN per linear meter of notional lane
for loaded lengths up to 30 m, and for loaded
lengths in excess of 30 m it shall be derived from

the equation:

0.475
W = 15 (%) but not less than 9

loaded length in m
load per meter of lane in kN

Where L
W

The nominal knife edge load (KEL) per notional
lane shall be taken as 120kN. No allowance for
the dispersal of the UDL and KEL shall be made.

Single nominal wheel load alternative to UDL and
KEL:

One 100 kN wheel, placed on the carriageway
and uniformly distributed over a circular
contact area assuming an effective pressure
of 1.1N/mm? (i.e. 340 mm diameter) shall be
considered.

Alternatively, a square contact area may be
assumed, using the same effective pressure
(i.e. 300 mm side).

Dispersal of the single nominal wheel load at a
spread-to~depth ratioc of 1 horizontally to 2
vertically through asphalt and similar surfacing
may be assumed, where it is considered that this
may take place.

Dispersal through structural concrete slabs may
be taken at a spread-to-depth ratio of 1 hori-
zontally to 1 vertically down to the neutral

axis.



|

width overall 35m.

2) Type HB loading

The number of units of type HB loading that shall
be 45. Fig. 4-2 shows the plan and axle
arrangement for one unit of nominal HB loading.
One unit shall be taken as equal to 10 kN per
axle (i.e. 2.5 kN per wheel).

Nominal HB wheel loads shall be assumed to be
uniformly distributed over a circular contact
area, assuming an effective pressure of 1.1 N/mmz.
Alternatively, a square contact area may be
assumed using the same effective pressure.
Dispersal of HB wheel loads at a spread-to-depth
ratio of 1 horizontally to 2 vertically through
asphalt and similar surfacing may be assumed,
where it is considered that this may take place.
Dispersal through structural concrete slabs may
be taken at a spread-to-depth ratio of 1 hori-
zontally to 1 vertically down to the neutral axis.

€ ¢ € ¢
axle axle gile axle
Units } | i I
[ & &5 . . B £
I m.
-— & & &
Ilm.
I o3 i o &
Im.
! # 43 & &
18m. 6,11,16, 21 or 26 m. o owem
N - whichever dimension

produces the most severe
effect on the member
under consideration

FIG. 4-2 DIMENSION OF HB VEHICLE



3) Application of types HA and HB loading

a)

Type HA loading

The UDL and KEL shall be taken to occupy one
notional lane, uniformly distributed over the
full width of the lane.

Type HA UDL and KEL loads shall be applied to
two notional lanes in the appropriate parts
of the influence line for the element or the
member under consideration and one-third type
HA, UDL and KEL loads shall be similarly
applied to all other notional lanes except
where otherwise specified by the appropriate
authority. The KEL shall be applied at one
point only in the lcaded length of each

notional lane.

Where the most severe effect is caused by
locating portions of loaded length, on one
side of the superstructure over one portion
of its length and on the other side of the
superstructure in a longitudinally adjacent
portion of its length, this shall be taken
into consideration, using the loading
appropriate to the combined length of the
loaded portions.

The KEL shall be assumed to be acting as
follows.

On plates, right slabs and skew slabs
spanning or cantilevering longitudinally
or spanning transversely : in a direction
parallel to the supporting members or at
right angles to the unsupported edges,
whichever has the most severe effect.
Where the element spans transversely, the
KEL shall be considered as acting in a

single line made up of portions having the

4—-10



b)

same length as the width of the nominal

lanes and having the intensities set out.

On longitudinal members and stringers : in

a direction parallel to the supports,

On piers, abutments and other members
supporting the superstructure : in a
direction in lane with the bearings.

On cross members, including transverse
cantilever brackets : in a direction in

line with the span of the member.

In these cases, single wheel load is applied
when the HA wheel load is applied to members
supporting small areas of roadway, where the
proportion of UDL and KEL that would other-
wise be allocated to it is small.

Types HB and HA loading combined

Types HB and HA loading shall be combined and
applied as shown in Fig. 4-3, which illustrates
type HB loading in combination with type HA
loading.

Type HB loading shall be applied to the
bridge slabs specified as follows :

(a) Transverse cantilever slabs and slabs
supported on all four sides. Transverse
cantilever slabs shall be so proportioned
as to resist the effects of the appropriate
number of units of type HB loading placed
in one notional lane in combination with
25 units of HB loading placed in one
other notional lane. Proper consideration
shall be given to transverse joints of
transverse cantilever slabs and to the
edges of these slabs because of the

limitations of distribution.
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4)

This does not apply to members supporting
transverse cantilever slabs.

(b) Central reserves. On dual carriageways,
the portion of the central reserve isolated
from the rest of the carriageway either
by a raised curb or by safety fences, ig
not required to be loaded with live load
in considering the overall design of the
structure, but it shall be capable of
supporting 25 units of HB loading.

(c) Outer verges. Outer verges are not
required to be loaded with live load in
considering the overall design of the
structure, but shall be capable of

supporting any four wheels of 25 units of
HB loading.

Longitudinal load

The longitudinal load resulting from traction or
braking of wehicles shall be taken as the more
severe of following 2 cases, applied at the road
surface and parallel to it in one notional lane
only.

Nominal lcad for type HA:

The nominal load for HA shall be 8 kN/m of
loaded length plus 20 t, subject to a maximum
of 70 t, applied to an area one notional lane

width x the loaded length.

Nominal load for type HB:

The nominal load for HB shall be 25% of the
total nominal HB load adopted, applied as
equally distributed between the eight wheels
of two axles of the vehicle 1.8 m part.
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FIG. 5-21 TRAFFIC FORECAST OF INTERSECTION
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Table 5-1
TO
FROM
UREBAN RURAL

URBAN
RaMA VI BRIDGE 7.5 7.5
PRACHA RAT 1 ROAD 8.0 10.5

RURATL
WONGSAWANG ROAD 11.0 7.5
PIBUL SONGKHRAM ROAD 7.0 8.0

Upper : peak-hour ratio in the morn%ng
Lower : peak-hour ratio in the evening
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FIG. 5-22 TRAFFIC FLOWS BY DIRECTION OF PEAK HOUR
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Table 5-2
X . Left | Right
S
Entering Section Through Tarn Turn
RAMA VI BRIDGE 1 2 2
WONGSAWANG ROAD 1 1 1l
PRACHA RAT 1 ROAD 1 2 1
PIBUL SONGKHRAM ROAD | 1 1l 2

b) AT At
RMEZARRLERS -3 DERDIRET 2, ChRBXOFTFIEPREL -HE
ENTnad %@%{Eﬁ% L7,

6-22



Table 5-3
Lane Classification | Saturation flow rate V/Green 1 Hr
Through 2,000
Left Turn 1,800
Right Turn 1,800
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FIG. 5-23 SIGNAL PHASE
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Table 5-4 Calculated Saturation Degree

. saturation
Signal . . . Peak-hour | Rate of
bhase Direction Traffic volume phase
Volume
1 Right-turning 1800x2x0.85 400 0.13
traffic from = 3060
RAMA VI Bridge
2 Through traffic | 2000x0.85 480 0.28
from Pibul Song- {= 1700
khram Road
3 Right-turning 1800x2x0,85 765 0.25
traffic from = 3060
Pibul Songkhram
Road
TOTAL Q.66
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Table 5-5 Guide values for ramp design speed as related
to highway design speed

Highway design speed, mph 30 40 50 60 65 70

Ramp design speed, mph
Desirable 25 35 45 50 55 60
Minimum 15 20 25 30 30 30

Corresponding minimum

radius, feet
Desirable 150 300 550 690 840 1040
Minimum 50 90 150 230 230 230

Note: Ramp design speeds above 30 mph seldom are
applicable to loops.
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(304Km h } 2785,
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Table 5-6 Design lengths of speed-change lanes
all main highways
Flat Grades ~ 2 Percent of Less

Design speed of

turning roadway| Stop 15 20 25 30 35 40 45 50
curve, mph con-
dition

Minimum curve
radius, feet 50 a0 150 230 310 430 550 | 690
Design | Length

speed of of
highway, | taper,

Total length of DECELERATION lane, including taper, feet:

mph feet
40 190 325 300 275 250 200 - - = -
50 230 425 400 375 350 325 275 - = =
60 270 500 500 475 450 425 400 325 300 -
65 290 550 550 525 500 475 450 375 325§ -
70 300 600 575 550 550 525 500 525 | 400 ] 350
75 315 650 625 600 600 575 525 475 | 4501 400
80 330 700 675 650 650 600 575 525 | 475 | 450

Design |ILength
speed of of

highway, | taper, Total length of ACCELERATION lane, including taper, feet:

mph feet
40 190 - 325 250 225 - - - - -
50 230 - 700 625 600 500 400 - - -
60 270 - 1125 1075 | 1000 900 800 600 400 ]| -
70 3Cc0 - 1550 | 1500 | 1400 (1325 1225 |100D 1825 575

NOTE: Uniform 50:1 tapers are recommended where lengths of
acceleration lanes exceed 1300 feet, or where design
speeds exceed 70 mph, or elsewhere if appropriate and
space permits.
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Table 6-1 Summary of Total Project Cost

Million Baht

Description Amount Remarks
Construction cost 505.8 Road & Bridge
Land Acguisition cost| 52.0
Compensation cost 107.0

Subtotal 664.8
" Physical contingency 66.5
Administrative cost 50.6
Total 781.9

Table 6~2 Summary of Construction Costs

Million Baht

Description Amount Remarks
Road 85.0 Incl. minor
bridges
Main Bridges 254.0
Viaducts 155.4 Inecl. staircases
New railway bridge 11.4
Total 505.8




A

Table 6-3

ROAD

Cost Breakdown

(unit: Baht)
Item Description Unit | Quantity gnit Amount | Remarks
ate
AD1 | Embankment CM 25,070 270 6,768,900
02 | Base Course
0.30 meter
thick CM 5,489 325 1,783,925
03 j-Soil-RAggregate
Subbase 0.15
meter thick CM 3,161 325 1,027,325
04 ]| Sand Cushion
0.05 meter
thick CM 3,022 270 815,940
05 | Concrete
Pavement 0.25 Bangkok
meter thick SM | 18,297 370 ) 6,769,800 Side
06 | Concrete .
Pavement 0.23 T@gnburl
meter thick sM | 21,070 340 | 7,163,800| St9€
07 | Sidewalk SM 11,115 170 1,889,550
08 | Island SM 8,304 20 166,080
09 | Concrete Curb LM 6,362 210 1,336,020
10 |Drainage
¢+ 31.50 m.RCP
B
W/Manholes szggkOk
@ 30.0 m. LM 1,980 5,000 9,200,000
11 [Drainage
: 90.60 m.RCP
W/Manholes
@ 10.0m M 1,980 2,345 4,653,100
12 |Drainage Thonburi]
i Box Culvert LM 1,586 7,300 (11,577,800 side
13 |Lighting SM 50,482 40 2,019,280
14 }(Road Marking SM 1,570 200 314,000
15 |Traffic Signal
System LS - - 390,000
16 |Minor bridges s - - 28,434,000
TOTAL 84,999,610
Note - LM ; linear meter SM ; square meter
CM ; cubic meter LS ; lump sum



B. MAIN BRIDCE
B.1 FOUNDATION WORKS (unit: Baht)
Item Description Unit | Quantity | Unit Rate Amount
Bl 01 |Concrete piles of
# 1.50 LM 2520 23,400 | 58,968,000
02 |Testing load of
concrete pile,
4 1.50 EA 2 225,000 450,000
Total Amount 59,418,000
NOTE EA : each
B.2 REINFORCEMENT (unit: Baht)
Item Description Unit| Quantity| Unit Rate Amount
B2 01| Round bar, SR 24 T 3 13,720 41,160
02 peformed bar, SD 30 T 965 13,400 12,931,000
03| PC tendon 12T12.7 T 511 61,500 31,426,500
04 | PC tendon bar T 235 93,800 22,043,000
Total Amount 66,44} ,660
NOTE T : metric ton
B.3 CONCRETE (unit: Baht)
Ttem Description Unit | Quantity| Unit Rate Amount
B3 Q1 Substructure,
pile cap on river | CM 1,685 4,500 7,582,500
02 Substructure,
pier on river CM 298 6,830 2,035,340
03 Superstructure,
box girder CM 8,511 12,600 107,238,600
04 Superstructure,
curb and barriexr cM 276 3,740 1,032,240
Total Amount 117,888,680




B.4

BRIDGE PAVEMENT

(unit: Baht)

Item Description Unit | Quantity | tnit Rate Amount
B4 0l | Asphaltic con~
crete, carriage-
way, t=50 mm SM 6,970 125 871,250
02 | Concrete, side-
walk, £=50 mm SM 1,450 102 147,900
Total Amount 1,019,150
B.5 BRIDGE RAILING X
(unit: Baht)
Item Description Unit | Quantity| Unit Rate|{ Amount | Remarks
B5 01 | Steel guard rail | LM 290 610 176,900 | median
02 | steel hand rail LM 580 860 498,800 | sidewalk
Total Amount 675,700
B.56 VARIOUS ACCESSORIES (unit: Baht)
Item Description Unit | Quantity] Unit Rate Amount | Remarks
B6 01 { steel sliding
bearing (A) EA 10 300,000 | 3,000,000
02 ! Steel sliding
hinge ER 4 216,000 864,000
03 | Expansion joint,
steel finger end
type (A) iM 53.5 51,600 | 2,760,600 pier
04 | Expansion joint, centgr
steel finger of mid
type (B) M 21.5 54,000 | 1,161,000{ span
05 | Drainage LS - 374,000 374,000
06 | Street lighting,
200 W lamp, 10 m
pole LS - 395,000 395,000
Total Amount 8,554,000
Total Amount of Main Bridge 253,937,190




Cc.

VIADUCTS

C.1 EARTHWORKS

(unit: Baht)

Item| Description Unit | Quantity | Unit Rate Amount
Cl 01| Excavation and
backfill cM | 12,099 110 1,330,890
Total Amount 1,330,820
C.2 FOUNDATION WORKS (unit: Baht)
Item| Description |Unit | Quantity| Unit Rate Amount
C2 01| Concrete pile
of 0.525 x
0.525 LM 17,940 1,100 19,734,000
02| Concrete pile
of 0.35 x
0.35 LM 4,830 1,090 5,264,700
03| Test piles of
0.525%0.525 | EA 2 33,600 67,200
Total Amount 25,065,900
C.3 TRANSITION STRUCTURE (unit: Baht)
Item Description Unit | Quantity | Unit Rate Amount
C3 01| Pransition
Structure LS - - 6,011,000
Total Amount 6,011,000




C-4

RIVER BANK STRUCTURE

(unit: Baht)

Item Description | Unit| Quantity | bnit Rate Amount
C4 01 | River bank
structure LS - - 14,570,000
(Incl. take
out cost of
obstacles)
Total Amount 14,570,000
C.5 REINFORCEMENT ]
{(unit: Baht)
Item Description |Unit| Quantity ] Unit Rate Amount
¢35 01 | Round bar, SR
24 T 114 13,720 1,564,080
02 | peformed bar,
SD 30 T 2,162 13,400 28,970,800
03 | PC strands
12712.7 T 123 61,500 7,564,500
Total Amount 38,099,380
C.6 CONCRETE (unit: Baht)
Item Description Unit | Quantity | Unit Rate Amount
C6 01 | Substructure,
pile cap on land CM 4,691 1,870 8,772,170
02 | Substructure,
pler and wall CM 2,086 2,610 5,444,460
03 | Superstructure,
prestressed
concrete slab CM 1,535 4,020 6,170,700
04 | Superstructure,
reinforced
concrete slab CM 9,629 3,880 37,360,520
05 | Superstructure,
curb and barrier cH 519 3,740 1,941,060
Total Amount 59,688,910




C.7 BRIDGE PAVEMENT

(unit: Baht)

Item| Description |Unit| Quantity{ Unit Rate Amount
C7 01| Asphaltic con-
crete t = 50mm| SM 14,236 125 1,779,500
Total Zmount 1,779,500
C.8. BRIDGE RAILING (unit: Baht)
Item bescription Unit { Quantity| Unit Rate Amount Remarks
C8 01} Steel guard
rail LM 583 610 355,630 median
02| Steel hand 3
T stalr-
rail LM 55 860 47,330 cases
Total Amount 402,930
C.9 VARIQUS ACCESSORIES (unit: Baht)
Item Description unit| Quantity | Unit Rate Amount
c9 01 Rubber bearing
(n) r=120% EA 130 4,680 608,400
02 | Rubber bearing
(B) R=240% EA 14 9,120 127,680
03 | Expansion joint | LM 133 48,000 6,384,000
04 | Drainage LS - 848,000 848,000
05 | Street lighting,
200 W lamp, 10m
pole LS - 458,000 458,000
Total Amount 8,426,080
Total Amount of Approach Bridge 155,374,590
D. NEW RATILWAY BRIDG ,
E (unit: Baht)
Item| Description | Unit | Quantity | Unit Rate Amount
0l New railway
bridge LS - - 11,400,000
Total Amount 11,400,000




Table 6-4 Land Acquisition Cost

{(unit: Baht)

Arca Unit Kate
STA. NO. u | nrem Y I
No. 0+0.0 750
0+300.0Q 4,463 2,250 7,044,750
No. 0+350.0 280
0+650.0 14,317 oap | 41914,470
No. 0+650.0 280
0+800.0 10,307 gqq | 3+647.850
No. 1+100.0 560 including
14+250.0 12,617 2,250 |13/638.320 | plywood
facto
No. 1+250.0 ry
1+400.0 4,730 2,250 10,642,500
No. 1+400.0 560
Pracharat I 3,980 2,250 3,573,240
Road
o, 1+400.0 780
14750.0 (END) | 3 2,250 8,505,000
Total 51,966,130
NOTE :
1. No. 0+300.,0 0+350.0 ...+ rallway space
2, No. 0+800.0 0+1,100.0 .... on river
Table 6-5 Compensation cost
{unit: Baht)
Description Unit Unit Rate Remarks
Removing of cables 69 KV 1 circuit
across the river 5 35,000,000 12 KV 1 circuit
Removing of 69 KV 1 circuit
cables on land LS 5,000,000 12 XV 1 circuit
Houses
:-Concrete Frame | LS 3,224,000 including Remov-
:~Wooden Frame LS 8,006,400 ing cost
Commercial Build-
ings
:~Concrete Frame | LS 13,024,260 including Damage
:~Wooden Frame LS 3,508,890 and Removing cost
Factories
1=Thonburi side LS 15,237,440 including Remov-
t-Bangkok side LS 15,728,400 ing and Reloca-
tion cost
Rewovl?g of public LS 8,230,000
utilities of M.E.A.
and N.W.W.A.
TOTAL 107,419,390
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Table 7-~1 Cash Flow for IRR
Thousand Baht, Mid 1981 price
Pro- | Calen- COST BENEFTT

ject dar Undisc- | Discoun- Discoun- Undisc- | Discoun~- Discoun-
Year | Year ounted ted at 20%| ted at 21%; ounted ted at 20% | ted at 21%
1 | 1981 238454 238454 238454 0 0 0
2 1982 227693 189744 188176 4] 0] 4]
3 1983 250018 | 173623 170765 Q 0 4]
4 1984 12220 7071 6897 151100 87442 85292
5 1985 12220 5893 5700 165200 79668 77067
6 | 1986 T 12220 4910 4711 177700 71413 68511
7 1987 12220 4092 3893 186300 62391 59360
8 1988 12220 3410 3217 197200 55034 55928
9 1989 12220 2841 2659 212000 49304 46137
10 1990 20720 4015 3726 183200 35505 32950
11 1991 12220 1973 1816 188700 30476 28049
12 | 1992 12220 1644 1501 202000 27186 24814
13 }1993 12220 1370 1240 212300 23810 21553
14 1994 12220 1142 1025 223200 20861 18727
15 1995 12220 951 847 232200 18085 16101
16 | 1996 12220 793 700 241600 15681 13845
17 1997 20720 1120 981 251500 13603 11211
18 1998 12220 550 478 261800 11800 10247
19 1999 12220 458 395 272600 10239 8818
20 12000 12220 382 326 283900 8886 7590
21 {2001 12220 318 270 295700 7713 6533
22 2002 12220 265 223 308100 6697 5635
23 | 2003 12220 221 184 321100 5816 4845
24 2004 20720 312 258 334700 5052 4174
25 2005 12220 153 125 349000 4390 3597
26 2006 12220 128 104 363900 3814 3099
27 | 2007 12220 106 86 379700 3316 2673
28 2008 122290 88 71 396000 2882 2304
29 | 2009 12220 74 58 413300 2507 1987
30 | 2010 12220 61 48 425300 2150 1690
31 | 2011 20720 87 68 450300 1896 1478
32 2012 12220 42 33 470200 1650 1276
33 2013 12220 35 27 491000 1436 1101

-137298 =401, =307

TOTAL 979467 645943 638767 8640800 670714 623295
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