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Mnunidwilinsldinisuenimaseuuazn1sasaiangdnssuvaslasiaing
azwmmﬂlﬁﬁmﬁfﬂmmﬂ (Bridge Load Test) tilun1snagautiefnmswg@nssunissusiinen
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a 6 o 1 o d‘y = 1
ATAAFRATAINEITNLEWD IbUNTH I azAsada 1

= a ¢
71.1. N’](ﬂig'l%tl'élzﬂt]‘]ﬂ{ﬂ%ﬂ'ﬁ') AN

lunsassuuudtassuazeanuuulasiasisgeniulasdaa unasgiu AASHTO LRFD
Bridge Design Specifications tJunansniiwlunsdindasnsvgnslasssady lagisdeiton
Tassas fazhnsesnuuuldiduldaumasguuazswaimntnaulasaody dauns
sanuuuaitasezltuiasgiwnisaanuuneslssinagnsgatuiniuazlneg laguiasgawnis

Ci U o L= a o 1 dq‘
panUUUN I Ta ML lATINMINaIda L
o O33N NRULIATIFI AT NI

AASHTO 2010  AASHTO LRFD Bridge Design Specifications, 5" Edition

AASHTO 2003  Guide Specifications for Design and Construction of Segmental

Concrete Bridges, 2nd Edition, with 2003 Interim Revisions
ASBI 2005 Construction Practices Handbook for Segmental Concrete

Bridges
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AISC 316-89 Manual of Steel Construction: Allowable Stress Design, 9™ Edition

AISC 2003 Manual of Steel Construction: Load and Resistant Factor Design,
3rd Edition
AISC 1985 Allowable Stressed Design Specification for Structural Joints Using

ASTM A325 or A490 Bolts
AWS D1.1-08 Structural Welding Code — Steel
. mmg’mm‘saammufmaa%ﬁaﬂaun%m

ACI318M-08 Building Code Requirements for Structural Concrete and
Commentary (Appendix C. adopted)
CEB-FIP 90 Model Code 1990, Design Code
ACI| SP-66 ACI Detailing Manual 2004
PCI 2004 PCI Design Handbook: Precast and Prestressed Concrete, 6th
Edition
. mmg’mm‘saammuﬁm%’uﬂszmﬁlﬂﬂ
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UszmMaganwIgn1TnIInasniae {E1uIan MmN LHBARLAZHE W I8N TNIINEDY
st Basvulonumnusffiiinin ‘L{Wﬁfﬂmmﬂ wioihminasnaAun A lai nua
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7.1.2. Lliﬁﬂigﬁq@iatﬂsda%10
lavsadaznululasanmidasmuniniusidng g finnszyaudainuafiszylu AASHTO LRFD
Bridge Specifications lasfiussnszingsg asmeazidoaaidalus
1) wiNUTIMNAIN (Dead Load)

ﬁmﬁfﬂmsnﬂmﬁﬂsznauﬁm PRUNNIRNAVDILATIRTII TINDIEIRBNAI9T19T N9

v 1

Wi via wieviatesmy uszasIulnadug Aimzdenulasseinoiu dhnindenioimuald

Soil
AN ihwinsening (SIW/aL.3)
ABUNIALRINLAAN 2.40
LAAN BNLIWARNTASD 7.85
[RANAEE 7.20
A% NINY UAZNIIN LAAA 2.00
A% NINY UAZNIIA RAIN 1.60
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2) YWRNUIMNIT (Live Load)

iminuTInnasidun shninuessumnuendyITuuseniuniansaea daznayldedan

I0UIINN solasans snﬂuﬁmuqﬂﬂa AN INNULAZINRIND

. ﬁmﬁfﬂﬁm%'mnmmﬂ@iaﬁaamwﬂfﬁmﬁfﬂ HL-93 9148193311 AASHTO
LRFD Ltaﬂalugﬂﬁ 7-1 é’fioLﬁuﬂ’m’suﬁmﬁmnmmnmm@ 325 kN uaz Lane
Load 9.3 kN/m wihdrariunanainiulunsdisissemiugu g azdasfansming
\ilasanninwin Tandem S‘fioﬂs:nauﬁamwm@;mm@ 110 kN 3282¥19 1.2
LumﬁmﬁfﬂmmmﬂLLazﬁmﬁfﬂ Tandem {5282WN19U0988 LWUWIVNYINAL
1.8 1UAT §7% Lane Load tfiananiiawindu 3.0 was

e dminITERIUea LU ERIN URFEN RS s Rz BB s AR N 1T
fmin 0.5 dwasw. aangnaznynassznding unwiwein 0.415 awes.
A %aﬁ'mmimmmgm AASHTO LRFD

e dhmsinauny (Surcharge Load) ﬁmzﬁwiagwmnLﬁaamnmmmﬂﬂ%aiﬂw
2xAaINIRIIIINGY TauuTINTTUUEIUIINYINAL 1.0 482 5.0 AWAT.A,

a%m%’mnmmﬂLLazsnvLW@nm"myu

51l 7-1 WIARNUTINN HL-93 ANN1A331% AASHTO LRFD

|
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3) ﬂﬁiLﬁwLLa:a@ﬁW%ﬁﬂUSinﬂai (Multiple Presence of Live Load)

NNMINIVITNBUGlaNANINBUA AN NTEI9T9T uazTLmINUIINLANTINTaN 9

AUNBUIRDLNN ﬁwzﬁaaﬁﬁw‘i’aa@ﬁmﬁﬂmmms

TIWIUTINTRT mnﬁmaﬁwﬁmﬁﬂmmnm
(F0882)
witiT8993195 120
FAITDINTNT 100
FUTDINTIAT 85
UNNINRINTAIIINDT 65

4) wn3zwnn (Dynamic Load Allowance)

LIILAHDWLANNUINNANUIINNITAALANIZHAVBITAUTIVA Truck Load Uae Fatigue
' ¥ @ a a X 4 o
Truck 13378 Lane Load Waz#i1®iinasannauidn aztANIniiaIa1nn1InIeunn mMIsuaziiian

LAZNITLARAUNNIATIRT FIWNIDA LA 1 + IM100 F1ILLATIFTIIL AT WA

Components Impact Factor (IM)

Deck Joint (All Limit State) 75 %
All Other Component
Fatigue 15 %

All Other Cases 33 %

lawaigunnfiagldduuaziunanuaun laldsuimin lasassnniusznin lLidas
Aatiasanusanszunn dwmsbanwvadlasesiolad@n 1 Box Culvert @1a AASHTO LRFD %

szdavfaussnszunmwdsinulasifassdraglunslrdiwimlaunanuandiulaseas
AINENMEINNTNAWITE LA N

IM = 33 (1.0 - 4.1x10“Dg) 2 0%

lag De fia anugsvasdunuaginitalanaiadudadiuaes
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5) L39LH8I9INNNILLTA (Breaking Force)

N1308NLULATNINTIN A LATIRIHNRINITOTULIIATNAANIINITLARAUAIVAIUIN I
ms‘qﬂﬁ]ﬂ@sJVL&ii’JaJLmﬂi:Lmﬂ ﬂizﬁ’lﬁmmga 1.80 LAY IINNBA97127 wazlwlssainan
RIUIDNTNHIWIIN LA TIFTIEIWU b 89 LA TIFTIRIBRIAIWI AU IWIUTAIITNAILAUAA

NATINIILNULAZAAY ﬂdﬁ?%ﬁﬂﬂiiﬂﬂﬁ]iﬁ’] | mmmﬁﬂmmvlﬁmn

o 3J0UAZ 25 TﬂﬂﬁﬁﬁﬁﬂL%W’]ziﬂUiﬁnﬂ%%a Tandem
o B8R 5 maaﬁmﬁfmmmmmm: Lane Load

e 32882 5 24 Tandem Las Lane Load
6) wsinligudnany (Centrifugal Force)

Imaa%ﬁaﬁ'aQ’Lumﬂﬁm:ﬁmmﬁﬂuﬁﬂmuﬁ@i‘fu TagazRansonlusan s wueIsinein
IUIINNITIABIRIINUTINTEUNN nazvhlunndesanas lasdddivdanylunislddiuon
YUIALT "L@TLLrimmL%‘asnLLﬂx%’ﬂﬁmadmwiﬁdmuLLuaimﬁaguﬁﬂa’]m"’aazwm Ausiwein
UTINaITBIUGARTasITIAITINAL uazaiwi I lufiamadeani 5:Uzgu§ﬂaﬁamaqLLsoﬁﬂszﬁﬂ
lﬁagj'ﬁ'iw: 1.80 LAY FIIMNTGY {37193 TagannuiswassanldazaannsasnumIoenuuy
NIEHLITIN TG (Geometric Design) LLimﬁgluﬁﬂmm’mmwsgﬁu AASHTO LRFD acéinuimh

IMNTATIUY aaﬁmﬁfmnmmﬂ I@ﬂé’(ﬂﬁ’iuﬂlad LLimﬁgﬂuﬁﬂmemmsawﬂﬁmnaums

c = fv?/ (g R)
= P = A a
lag v = AMNLIIVBITONNNDBNUULLTULNATABIUN
F = 4/3 FWILMITIWULTINUNFUA 9 BATHINTTIN

' i A o
WIIMNNGY Fatigue §93z1T 1.0
= ANLIIVaIlan = 9.807 m/sec2

R = TaRuaslaa ey

|
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7) usdaNNnTvuulasiase (Wind Load on Structure)

wssaufinszvndalasaiezinannasanluniseanuuy I@mlﬁm’mﬁmwﬁagﬁ 160
na. /2 la E%’M%'ﬂmoai”wazwmﬁﬁmwgnﬁazm:h 10 a3 (NIWANWFINNNTT 10 1was IH
lda1u819937% AASHTO LRFD) Faussaufinszrindalaseaie9:nszasuninfiaiainiy
ﬁﬂmaam"hua@olugﬂﬁ 7-2 ussaufinszraalassai1981mun (Wind Load on Superstructure) 14

' - o &
m@’mmsw\‘muammm"lﬂu

Skew Angle of Wind Transverse Load Longitudinal Load
(29¢1) (NN./917.4.) (NN./917.4.)
0 240 0
15 210 30
30 200 60
45 160 80
60 80 90
[
. 2
2 2 Wind Load on Live
ju e
N a
[ © E
s} £ ©
ki = -
3 g
e] =
[= ()
= >

317 7-2 wsganag 9 inserindalaseaIouazeIwNINKe

|
U5 waglaw 1By 31na 7-7

ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamiﬁﬂmﬁ'@v‘hLmeamiHsmz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

e dmsulaseaasInans (Wind Load on Substructure) inlwldussanuuna 190
ANJA%.4. NIVNAIUWARAIANN WS BN ALUSIAN AN TN UULATIFTIEIULL

« lunsdlussandsann (Vertical Wind Pressure) 1lfaunausiay 96 nn./as.a.
Qmmmn%waaﬁ?mmmaaa:wwmﬂmmﬁ'wﬁluﬁﬂmaﬂﬂi’funszﬁ'}ﬁ@mmm Ya
22IANUNTIIREN

o afussaniinamuniuddmnniussaeangnizne Sasansakanlflunis

aanuuulavaIrewI o Ty

8) usdauNnI=yindas uwIBse (Wind Load on Live Load)
LIIRNNNIZYING DU UNIRUSWRINIIDTNULNAIUWLATIFTIRE NG Lo lTusiay 146

NNANAT NIZHAIMNAUNANIIVAILNUN IR WIS 1.80 LUAT §991NAI95193 @”&Lm@ﬂugﬂﬁ

7-2 LIIRNAINAMIFINITD M ANANNAI TN NURAIAIA D L Th

Skew Angle of Wind Transverse Load Longitudinal Load
(a49¢) (MN.LUAT) (AN.LUAT)
0 146 0
15 128 18
30 120 35
45 96 47
60 50 55

a

9) LLiGLﬁadﬁ]’]ﬂqmﬁﬂN (Thermal Force)

u

LHNLAANNNITVEUAILRZAAAY 831@130&%’]0@5?‘1’]% AULHaINIIINAMUUANGI1IV D

A A

a ‘; o ot ¥ a A ot A A%} A v 04 gl‘
qmvmuu LﬂﬁﬁluLLﬂﬂ\‘]LLUUﬁ&l’WLﬁ&laﬁﬁﬂiﬂiﬂi{lﬁiﬁdﬁ&W"Iuﬂauﬂi(ﬁlmﬂﬁﬁ&lﬂizﬁﬂ‘ﬁ‘ﬂmﬂ’lﬂla\‘]@\‘iu

=) l&/
o unDd §9U 15 AIFLTRLT R
o mnnNd 809 20 AIFNTRLT IR

Gl

o FUUTTANTNIVLNUALAZWANY  0.0000108 AOOIALTALTLR

UANMNBUFIRTLIINIUAIUNEDY (Box Girder) azdadaanuuulisuussfiiaananuny

LLIIT‘IJE’Nqm%ﬂﬁﬁu@ﬂ@hdﬁlﬂdﬁ’)ﬂ% melu uay ﬁ?ﬁﬁdﬂﬂdiﬂid&%ﬁd

|
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10) W39 IINNTUETN (Stream Current Force)

' v .y P ¥ Y X . . -
LmLﬁaomﬂm:uamm:mmagmsmﬁmmwmﬂ%amaammuang T3 fianis
m’mﬁwaammaﬁmazgﬂiwwawmja funsulassmsnazldanusintzuainady 3 1wav/

filasduIueunnaIgIu AASHTO LRFD aaaaunsea (Uit

p = 514 x10"CpV? (For Longitudinal)
p = 5.14 x 10*C.V? (For Lateral)
lag p = ussemiasnnizumindniadwanslgna

Qo a Qy o Qs 1 {

Cp = ®NUI*&NDNN1IAN (Drag Coefficient) SM%TLADND luan57199 7-1
e a AE‘ v v ] d

C. = ®UUIANDTNIIAINA1UIY (Lateral Drag Coefficient) @190 7-2
a3l 7-3

V o= anusvadnsewaindninaiduiuasdaiuin

l:l 1 Qs a &’
A3 WN 7-1 A1FNUIEANDNIIAIN

Type Co

semicular-nosed pier 0.7

square-ended pier 1.4

debris lodged against the pier 14
wedged-nosed pier with nose angle 90 degree or less 0.8

P > a £ [y [y
M13191 7-2 A1FNUIZENDNIIAINATINBNI

Angle, between direction of flow and
longitudinal axis of the pier o
0 degree 0.0
5 degree 0.5
10 degree 0.7
20 degree 0.9
2 30 degree 1.0

|
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P

T — —— “0“0‘(\0‘!‘
G-

—

311 7-3 sduansynzaInITUERITINIEYINGanadia

L longitudinal axis of pier

11) w3NIWNNLHBIINIIaRITANLANET (Collision from Vessel)

1w v

§191301A 39851931 INNNAIVINRUITUIALENNIBUIUNATI 220 ONUUURIATULT
nizunniftesnnilendyrmiaviouiniaasizgNassunaiauaiin lasussrfaiiaznszrinluy

fiayadsinumsinazainszusihlasnsdwimanuganimua lluunasgu asil

F = WV/(29At
A A o A ' a R
e F = WsInIzunNLiadnnizadyITnIaiangInaauuiaauaiiidl
TSI USRI
W = RRNYaIRINNNNITEEND Aniouduinan
Vo o= andiSmenssunn dnioduiuasaaiuii
s 1 1 a d2
g = 8anIiwedlan = 9.81 LNATAAIUT

At

° o ¥ RS o Aa A o A [ '
ﬁ?%iﬂiﬂﬁdﬂ’]iﬁ 71]81“5%’1%%‘(] 4.5 ﬂIﬂ%’)@]u ‘]NL‘L]%EJUW:@]T]‘IJY]Q%‘IJG‘IJ%’]@@’NNEl’]’) 9.1

izslmméﬁLL@iL‘%mmum:ﬁ'dﬁdﬁmnsnmﬂ‘mq@ = 0.03 3N

LUAT ﬁl,é?mhuquﬁﬂmo 0.3 LT I(ﬂﬂﬁ’]%u@iﬁ/ﬂ’l"lNL%’J”IIM&“E%LV]"’ITTTJ 3 L&l@]i/ﬁuﬁﬁ

fniulavsienatedluudiawalnguaziifousmndudrdyasluuai usinszunn
fnibaadefagluwiiiazaanuuuauusinszunniiiinue 1iluanasgiu AASHTO wada 3.14
lagfnualdanuiiivesosmerwyinny 3 lwasAminssyinasdaluianmadoinuninig

%

Tnavasi miﬁﬂmmmu:ians:Lmﬂ"nﬁ@ﬁmm‘mm"l,ﬁmﬂgmmaa Woisin (1979) a3t

Ps = 1.2x10°V (DWT)?%®
lag  Ps = LLiamszﬂLﬁaamﬂL%aminﬂﬁuﬁﬁé@mmuLLajﬁﬁﬁ%mmﬂuﬁa
Ath
I3 A =} 1 <l 1 a =)
Vv = AMULIIVDILIDV NS T WAL LA TADIUIN

DWT = Deadweight tonnage of vessel Inhaiduais
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12) U39HaINNMIALULAENIRAGITEIABWNIA (Creep and Shrinkage)

12
=)

.§' s a ' v ' ﬁ’ [ o 6 Aa a A 1
muﬂuﬁmwmﬂamovlmm ANUTUFNNAND WUNHINDUNIA aﬁﬂilﬂa%ﬂiﬂ LLRSAWIBLII

Aunnsvindudu FAWIUANNIAI3 1% CEB/FIP 90
13) w3sanuHudnlng (Earthquake Load)

lun1seanuuulasiaineengg a:ﬁaaﬁﬂﬁaﬁamsﬁ'@gﬂLmummmﬁm IRediosnwlunns
NN TEUREL A aUT0IUH AW NIFUATIIazIB AU AN REIRlATIEI TIUN
‘U%L'Jmiamiassz’mﬂma%udauimoa%ﬁwha6] waznssalilassaonissuvasnevenlwd
AU RsInenausadwnssaiasnurninlnale ANUNIAIFIRNTBBNULLDIANT
iNadwnsanasiiansasunnanlnivesnsulossnisuasiaios von. 1302-52 Tugrwns
Uzt 0L A A a 99 nUHuE WL AU s a9 aE WIBUAZEIBNN TN LD

sznuulfiduldanuunasgin AASHTO LRFD atudga
14) MINAINLANGNSNY (Differential Settlement)

ﬂﬁﬂ;@@"’aﬁLL@m@mﬁ‘m:ﬁdN@maa%“u’l,uimaa%“nazwm@iaLﬁad azNndsznaunis
Rvan lieldiedunsadise niaienduanzndolufifanu lagldgayaannsianzi
madgRnamansuninsdiwamainingad lasdinsniadinsenlilunise snuuy
Tassafogenwnisonseauazlaifin 11,000 209929a081 85 W% wialiiAin 30 wu. Dad

é’aﬂmuﬁummiw;@@‘ﬁm aaqmaa%’uimaa%“walmwzma

15) usdibosnngmngiinifsuuilas (Temperature Gradient)

gﬂﬁ 7-4 Positive Vertical Temperature Gradient in Concrete and and Steel Superstructures.
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d' a ‘:? d‘ d‘ Al Y o o A
meﬂumn@mmuaamnmamaamsl,ﬂaﬂuLLﬂaaqmmgwl%mmnwﬂmmmﬂluma

v { a g v 4 o § o o a
ﬂ"J"ISJLﬂuﬁl,ﬂ(ﬂ"ll%ﬂ’]EJI%IﬂiGa?’NLﬁﬂx‘]’%']ﬂLLix‘]ﬂii“ﬂ’]S%6] LRZUINATINYDILIINVINTNITU T2

A 1
NIDDDNLUURSANIUG EIVL‘]_]

a

16) AIAMLNNAILAZNITIINLIINGNE99 (Load Factor & Load Combination)

fnIUAgUINIAILAzNIIINLTINGNA19 g NdTnsaliifdumimamannagiuves

(2

AASHTO LRFD Bridge Design Specifications ingausinan<) aad
o Strength Limit State | - V
) 1 n{ a U dll o c{d o aaAa n{
LﬂuﬂqmmﬂlﬁummLm’wﬂmaaﬁa L8INNUIINTEHNNTINNNITANMIUNIRDA N
a &, v v
mfﬂm@mumUlumqlmmmaﬂmom’m
« Extreme Event | -1l

dunduussnlilunsfianedlasiaiie ifesanusinizvigada (Extreme Load) 11w usd
HINUEBAK LAY BIauTInTEuNLaINNINNMTTUVILIE LIInTzinatanalaunisiiia

mamuﬂdﬁmqm{l‘*ﬁ"\ﬂmaﬂmaa%’nazmmﬂ
o ServiceLimitState | - IV
| a % 3 1 o dl a £ a o s
Lﬂumsamﬁ:ﬂmamnmUlmﬂquLLiaﬂsxmmﬂ@mmﬂmﬂmmﬂﬂmﬂi:mm 3
’Smﬁ:ﬂmaa%’wmﬂl@Tﬂ@jmmwﬁ@ﬁa:Lﬁuﬁ Stress, deformation W&z crack width
« FatigueLimitState

Wun93iazhlaseainaNansiagauTi9289ANNLAT8a (StressRange) Ll 48131

A Qs AI ] v o AI { o
iﬂﬂﬁi“flﬂ%%\‘iﬂ%’)\‘]E]QU%IQ?G&TN I@zlﬁﬁnmmawaamsaamuﬁm%u@"l,i‘lummgm

Aaq ‘[ ¥
1.2 ADN1IDINUUULAIIAINASWNIW

= [~3
7.1.3. m‘saammu‘[ﬂsaa%ﬁaﬂa%ﬂ%m LgILian

1"5’3%@1”3QmﬂmNﬁﬁuﬂﬂuLLatﬁﬂﬁﬁhUﬁnﬂ (Load Resistance Factor Design) law
fiundsznavvadlassaiisanuuulasasiagaunissuinasld Strength Limit State uazaTI9gaU
muausan3NlE Service Limit State 1131l lanliwaandasiudarmuafiszyluinasgm AASHTO
LRFD Gsuaninitaann @19 MAUAIUNI% (P, Resistance Factor) LLaz@ﬁQmﬁWﬁnmmﬂ
(Load Factor) k&2 azﬁadﬁwﬁaﬁa@‘i”;gmﬂ%’umﬁmﬁfﬂmmﬂ (17, Load Modifier) e Ductility
Factor, Redundancy Factor, L8z Operational Factor 1a fﬂm\‘ia‘fﬁdﬂaun%‘ma’%umﬁﬂfuﬁ]zﬁm

NS LNNLA Nl UEIUBY Fatigue Limit State
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v = o
7.1.4. ﬂ’liaaﬂLLﬂﬂ‘[ﬂidﬁi’Nﬂa%ﬂiﬁaﬂllid

Iﬁﬁsﬁg]mmwm'T’mmeLazﬁ’mﬁﬂmmﬂ (Load Resistance Factor Design) @28l T%Nh
lagaudsznavvadlasizsdeanuuulasasiagauni1ssun1adled Strength Limit State L@z
Rsonnganssunioussnoenstlduaslassarolugniaznisldann Service Limit State nn
?Jz%@auﬂﬂdﬁﬂﬂﬁﬂiﬂQWﬂaaﬂEJ’]qIﬂiﬂﬁ%’N@i‘]LL@iLéNﬂ’lié@]LLN I@ﬂlﬁaa@ﬂﬁaaﬁu%ﬁmu@ﬁszq
lua19337% AASHTO LRFD S‘fiauanmﬁaafm@hﬂmmmﬁmmu ($, Resistance Factor) 926183
fdhat @T’J@mﬂ%“umi{mﬁﬂmmﬂ (Load Modifier) leiur Ductility Factor, Redundancy Factor,
wa= Operational Factor laalassarinanninsausitiuazdosfonsmiuduluginaas Fatigue

Limit State @28
7.1.41. m@'ﬁgmﬁmﬁfﬂmmn

Q/ Z/ L g A/ @ 1 1 :/ g 1 =3
@]’]ﬂm%’]%uﬂﬂii‘}’lﬂ (Load Factor) muagﬂumwwvlmmuawadu’muﬂmmmmawu@

v

anuwindlu nstmuadihwinumn udu drvesdrgmsiminusmnazddiannnimie
Wiy 1.0 degue  Thwinusmn . meiivmualuanasgin AASHTO LRFD iiludsuaadly

ANTNN 7-3 LATANINN 7-4

A13197 7-3 ﬁa@mﬁwﬁnusmmmxmﬁauu,sau'msg'm AASHTO LRFD
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A1391 7-4 AIAWIARNUTINNE N IURIMINUITINNAINNIATZIH AASHTO LRFD

Type of Load, Foundation Type, and Load Factor
Method Used to Calculate Downdrag Maximum Minimum
DC: Component and Attachments 1.25 0.90
DC: Strength IV only 1.50 0.90
DD: Downdrag | Piles, o Tomlinson Method 1.4 0.25
Piles, ». Method 1.05 0.30
Drilled shafts, O’Neill and Reese (/999) Method 1.25 0.35
DW: Wearing Surfaces and Utilities 1.50 0.65
EH: Horizontal Earth Pressure
e Active 1.50 0.90
e At-Rest 1.35 0.90
e AEP for anchored walls 1.35 N/A
EL: Locked-in Erection Stresses 1.00 1.00
EV: Vertical Earth Pressure
e  Overall Stability 1.00 N/A
¢ Retaining Walls and Abutments 1.35 1.00
e Rigid Buried Structure 1.30 0.90
¢ Rigid Frames 1.35 0.90
e Flexible Buried Structures other than Metal Box Culverts 1.95 0.90
e Flexible Metal Box Culverts
1.50 0.90
ES: Earth Surcharge 1.50 0.75

7.1.4.2. @MgmANNdIUNIL (@, Resistance Factor)

%

AdIanNeuMU N rueluNIaIgI% AASHTO LRFD (duasi

RINAATULIIAG (Tension-Controlled Section) UaINBUNIALRINLAAN = 0.90

RINAATULIIAG (Tension-Controlled Section) UadnaunInaanss = 1.00

WINAAILLIINA (Compression-Controlled Section) = 0.75
wsstanuazuseida (Shear and Torsion) = 0.90
LIINALUABWNIA (Bearing) = 0.70
43980 b strut-and-tie models = 0.70
LLidé’@‘luﬁYuﬁauaﬁ@ (anchorage zones) = 0.80
usedslmnanluiuiauaia = 1.00
WIIA UM BT A NLR DY = 1.00
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7.1.4.3. faqﬁaa%ﬁa“[maa%ﬁaazwm

o ' P ] o ) a = a Y A o o m o
Taqd1e9 Nlflunsnessne iu aeunia inasy Madauss niedagindudug las
oo A o A9 o s o @ \
wlfirgmolulszinalnediizgnlfazsduldarvainasgiudidny g 13w iasgugasnnIs
TnuAsT™ uaz Jis uen

1) fawNIA

ﬁ’]ﬁ'ﬂé’@ﬂi:é’ﬂmaqLLmﬂaun%gﬂmqgﬂmﬂﬁ PYUIA 15x15x15 3. ﬁmgj 28 1% LG

fUVBILATIRTII A%

Urzianlaseas fc , MPa Class
Imﬁaa%”mdmuumuﬂauﬂ'fmgﬂmiawﬁ@a‘“@Lm 40 -
lassasauuurianaunInoauns 35 A Nielw
las9a9dIuLUTRANUNIALEINIAAN 25 A
TR UNIALFINLAAN 25 A
L&Y Spun ABUNINDALIIRADFLTY 50 -
wdunaunIasausinaadusarall 35 A WLF
i dunannIandalud 30 -
aug anuszylununriesine -

2) LARNLEIY

e mEnESHIWe 28 wu. 4wl Wwwindasesafia Hotrolled High Yield 326l SD-50
AN INGATANTIN N TIS 24 I@Uﬁﬁﬂé’dﬁﬁ;@ﬂmﬂ 4,900 NN./4.2

e LAANLAEINIWIA 10-25 UN. tHulnanTadaswila Hot-rolled High Yield v2au SD-40
munasgmgasnnsanlng TIS 24 Taudmasnganan 3,900 nnjm

o WANLRIN 9 WX uazlannin tdulnansiia Hot-rolled Mild Steel 32aU SR-24 @13l

o A

NWGI?EW%E!@]R’MﬂiﬁJVLYIU TIS 20 Imﬁﬁmmﬁ;@ﬂmﬂ 2,350 nn./a.2
3) AADALII (Prestressing Strand)

aasausdusiandnnddinded 7 1du (7-wire strand) auNIaIIREATIRNTININY
TIS 420 lauRANUNULTIAT 1,860 AIAWAITITARLNAT (18.96 AW/AT.T.) BIBLABULYIN B0
amadausiduaia  ANNE" (steel wire) auanaIzIngaannIIding TIS 95 lasfianuny

WI9IR9RENINBY 1,570 HaaW @1T9RRBLNAT (16.04 AWAT.TY.) BIaLNBULYIN

4) wANILUWITDL (Structural Steel)

. mﬁngﬂwssmﬁ‘l‘*ﬂumﬂmaa%waﬁ'avl,ﬂLﬂmjﬁcﬂ Hot-rolled %38 Cold-rolled Mild Steel

o A

T Fe 24 mummgmqm’mmwvlm TIS 116 I@Uﬁﬁ’]ﬂdﬂﬁg‘@]ﬂﬂ’]ﬂ 2,400 nn./au.2
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o wanlavaiszddanadadusiia Hotrolled #3a Cold-rolled Mild Steel T HS 41
aNaIFIUeAIANTININY TIS 107 I@ﬂﬁﬁﬁé’dﬁﬁg@ﬂmn 2,400 NN./TY.2

e wananiululasensit ldgn9897rqanuuy As-Built 284lasanisszwiudiuuen
aaniysznaulunsysafin

7.1.5. Yan¥RANIIBNUUUELNIUILAN Tie Arch Bridge

luﬂﬁiaaﬂLLU‘]J‘]J%"]_IﬁEGﬁ:W’m‘]Ji:mV] Arch AT lasinish AUz NI

o

LNNLANINNTaRAUAAIN AASHTO LRFD Q9%

a ni a . 1 o (3 .
® NITNINTWIAINUATIIUTIAVBIREWIN Tie Arch @BNIIRIIVBITNEUG (Traffic

Influenced Bridge Dynamics)

o NMINANTNANMNDTIINTIAVDIRZWIW Tied Arch GalIIaNNNIZiINa1RIN9Va 9

§eW1% (Wind Influenced Bridge Dynamic)

o ANULTILIIVAIRINLITLNOVUVDIRL WU Tie Arch @aLIINTLYIN WAZHALHDIN

WRINDIINNITANUATZNH AASHTO LRFD w3a HL-93

e mMINTIMINTUIL m‘ﬂu Cable ﬁmmzamada:wm

TR MUAAINNIATZIU AASHTO LRFD uaz darvuaiias NNInsnansm u

Tuaandasnfidgan ldun nIsiuuuineaialdlunssenuuudivdpanadainuatiedu

7.1.6. 1%ﬂ"|‘a'ﬁ%"|\‘iLL‘]J?IJ‘S']&BG‘].IE]\‘]&&W"I% Tie Arch

W{a9nazwUIEiAN Tie Arch AnwgAnssufdeuteTudan MsIaNzAngdnITuvas
fznunUSnsienltuuyusnaed Finite Element Analysis (FEA) laaszidauiT Finite Element
Analysis LI#3Fa319uvudaedlasld3T Numerical Method waztduidi3sn15dseun

(Approximate Method)

nmitlienzdlasiainnianududeuniefiawalng szdesdnatlanaiisluzdaes

wuuassneadiaaad niisdinguansuacdsg Indidusnulasiaieaiaanniige 350fa
v o @ a a L. . A & aad

l#ruluagiiude AW udlafiuud (Finite Element Method & Analysis) Taiuitnaunsnlslu

%

MINATIEHRIAINTABLAUDI LRZWOANTINVRILATIFIIFZWU (Bridge Response) a3t

® M3LEwa2 (Deflection)

n13da (Torsion)

ANLA (Stress)

® NMILARDUAINTNENIVDIFZN U
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® ANULIINLANIINATFW 1A
® {1ANUNTITUTNG (Natural Frequency) 289l ATIFIIFZAIU

® FNBUINITAW IMIBETE

v
o

v o a & o g [
MIgILUUIasInvadiaraasue sz sansluaso dulderuuiasgin
A1IBBNLULEINE Bulauwd Y1933 1%VBI American Association of State Highways and
Transportation Officials (AASHTO, 2007) ¥1@3314N138NLULTBIAAINTINRIULAIUSzINA Ny
(WEN.) wAzNNAIPIURINA DY dudunsansyu lauinualy Design Criteria tduldanuunasgin
a = v o
aunna i ludnadu
= ;l’ o % aa A & ~ Q as s 1A
lun1sfinsftazdrneslassaisazniunuy 3 86 Fadujduuunldsunisveansndng
wodnysnlndldssdungdnsnaisvesazninaniga lavldldunsn enflitu FEA nia

Tisunsuawnianununzal 4ausigane LLa:ﬁﬂulf*ﬁﬁuamaLst'ﬂmsfl,uﬂaqu‘"u

e douiT W ludiafiund (finite element method, finite element analysis) #3afL3antia 9
91 FEM ﬁamﬂﬁﬂ’imsw:ﬁl,%w‘f’aLam%m%un'ﬁmﬁmau‘[@Uﬂszmmmamumn‘ﬁaagw“’ufsia51
% % Aa o 6 a v s d'd % % U 1
WX 9 NUANNITUINUT I@s;luyulmﬂuﬁfym‘mmmﬁnumaumamugﬂﬁo (Geometry) Uas
Jryn1189 Boundary

3517 7-5 szl S I ludiofand

mMsieeAlassainededFinludiefiuud (Finite Element) idunn331809la598379N4
AMNTUTa A8 TUFINE08 (Element) NUANNTUGaUNISLTIIA AR ENINYTzna UG 18N%
m:ﬂ@TL?au"Lmﬂ’mJanqama Dynamics kazANNGaLihasvadlaTias1e lasusas Element 32
) A & o [ o a < !
dsznavlddrslnua (Nodes) Saduarntsnanlunmsmruwang@nisuuad Element #ibg nanda
A A . = . A a & 'Y ' a A
MILAREHNATEIIAGI 9 14 Element shufsnibsussiiiaduanansadszanmlanndimsiafaui
289 Nodes AIBUMIANLALATIETI6283D Finite Element 3aidunsdimisminmisiafeniives

Nodes 2aJi§ias Elements
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AUN1IANFNAANTI Dynamics 189 Nodes 6199 ilugumanradiadsmunndouatlu

2

swanindlaasd
[MI{0}+[c]{0} +[K]{u} ={P(1)} (1-1)
I@U"ﬁl K =  Stiffness Matrix
C = Damping Matrix

M= Mass Matrix

P(t) = LA fUaIuTINTERNAN IR NAduALLIAN (Vector of Applied
Loads)

U= nnaasaainszaanaad Node (Nodal Displacement) @130L381 ()

U= nneasaeinIanasl (Velocity) @1aiian (1)

U= 1naaswainsnanulss (Acceleration) anaiian ()

A v 1 o % a a
FINIuAaNMIMIAT U snansarlalagazainasdimsmauening
A A o o @ A % | o . .
lunydinusanszrirp(t) inlwlassaianfanalad1edng (U=ouaz U=0) &un13 (1-1)

etV PTG TN K ICAL

[K]{u} ={P(1)} (1-2)
%x‘iLﬂ%ﬂ’]i%LﬂTﬁﬁLLUU Statics

w7l U maadeuiives Nodesusn ﬂ'm,ﬂﬁauﬁmaaﬁg@@me] nolu Element a1u130
fUIIN e Shape Function 984 Element ifw] AMNLATEA (Strain) RATDAWIUAT LA
AMUFUNHEITNINIAINLATIARUNTTAREO A (Strain-Displacement Relationship) Lazgating
AU mmIauLAY (Stress) TdanauduR SR e MR RIDaNNASsagILana 9Ly

@]’]&lﬂﬁnﬂ“ﬂ‘ﬂ@d’rﬁ@ﬂ%u@iﬂt Element

a .. e = ya ..
ANTALAIIZR Finite Element tulasin13ilalusunsy FEA $3810130b83LA12% Finite
Element 1@14n196% Statics waz Dynamics & Element Midan bt lanansdszian wazldsuainy
Aoultnuwagrsuninaslumaiianeilassaineazniuswalng lagsunsnfRnsanawaanny

AagTslumssuuusaadladnals
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7.2 WUUANABY Finite Element 2adazN%

wuvudtaadlassanadosduvaszznin ara35 W lud tafiuwdlasldsunsy FEA 2
Usznaumadnaandng g ausauadne b

7.2.1. MINRBATHAVDY Element THRANEANAURSWIRNTIINITIATIER

A v A s & A ) Aa A an A v A

MR ONLTIRAVAITUEIUBWANALADNLT Element IhgaI06 wIar uNG waziian i
YBIBUFIW ARV FUNUANHIAZY DI L ATIFTIITINTHIINITIAIEH a8 NTRATaITURINIL DI
fwg@nymunlndidssnuaninanuduaisniniiga drae19igu 19 Shell Element uaz Frame
Element 8131 Tie Girder 138 Arch Rib 289&2W % b4 Shell Element #1%IUN U&= W14 (Deck)
#3814 Frame Element §%3U Rigid Link / Bracing Beam lun133anesazdasditafiinnsnssyi
PYITRINLAZNNTENUNTAILTI ANNANNALALAVAY Element ﬁl}'ﬁlﬂﬂi’]:ﬁlﬁaﬂiﬂEl(;fad‘ﬁﬁ]’]iﬂm

' ~ £ ' Ao A &K ' A A ° A oA

vuuedaznyh bl TanguuTENNUInE a1adrliazas Element fazvianisiianldAa Truss
Element, Beam Element LLazShell Element lasazl4 Cable Element lun13dnaadziuiaiia was

larnuald x Wnunuluuwiaiupinsesgzwin yiduwunuwlwuwiaueITeIasnIbLas 2

Lﬂ%LLﬂ%@ﬂNﬂ’ﬂNE‘]GT BINSWIN (ﬂ’]’]&liﬁx‘i“ﬂ DILRIREWNIU)

T ¥ :-;—F‘lan of deck

Shell Element Frame Element

3‘1Jﬁ 7-6 AT WAVDY Element
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7.2.2. mM3uvslaseasrazniwiin Element tias 9 (Discretization)

miLLtu'aEe'nuﬂi:ﬂamjaoLLum‘haaﬂmaa%da:wmﬁaaaﬂ‘l,ﬁl,flu%ummiaﬂ6] Bae ¢
TURIN I@]mwia:%ushm:ﬁawiaLﬁaqﬁu%udm%uﬁmmo@ﬂ (Node) #30aNVaUVBITUFIU
& =l 1 1 d' £Z ) =1 = 1 a £ a v d'
(Element) G9138n319ad a1l LLa:amaammmgﬂswaﬂummaﬂﬂsamnmu‘lv\mﬂwq@
' A ° ¢ A & @ A A o o o a A
ﬂmaﬂal,mumaaw’m"lwvl,u@Laa-mummaomuaumaaa@ﬂaaaﬂuimam’m@uman@
AIBDENILTY lum‘iﬁ‘haaodmﬁiaa%’uﬁmﬁfﬂmmﬂhuma LWL BN A DI318 09l ALNINITIAN
ATFIUANVLNNADANNNINVDITUFIUNLANZTY LAZINRDIVWIATUFIW (Meshing) YWIALAN
L‘ﬁmwaﬁﬁ]ﬂﬁwamﬁmﬁzﬁf{ugﬂ@i’adLL@Jus‘h WETLUUINR DI HF1WINTURIBNINLAW U A9
1ﬁﬁ’ll°ﬁ’iﬁ’]ﬂl%ﬂ’]3ﬁ’]%’3ﬂ$§fﬁ Laza1A bNRINIIRNIIRIGD IR aNRILGBIHTDI N Ll WLT

WBANNA LazMILEweTaNa
7.2.2.1. 9188 9UUUS1884 Finite Element 28382 1%
wuUd1889 Finite Element 28da2W1 Usznaudas Element Uszinnenag adda 1

1) CABLE ELEMENT

2) Rigid Link ELEMENT &2WI%&1%IUMTIATIZN 32l Global Model

C L Conc Deck

Rigid Links
(Typ.)

L C_ L. Floortbeam

|
7-20 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂsaﬂwsﬁﬂmﬁ'@w‘mm’mfmn"]syimz LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500
|

3) FRAME ELEMENT 31884 Tie Girder 184039AM881I%AN 318849 Arch Rib

4) Shell Element 318898 4U0INUVBIFZN

5) Spring Lﬁaﬁ‘i’ma\‘lwnﬁﬂﬁm}ad Bearing L8z Expansion Joint

laslunsassuuudiaest19du nannisidandsziAnead Element LNB3INRBINGANTTY

284 Tie Arch Bridge a4%

|
U5 waglaw 1By 31na 7-21

ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamsﬁﬂmﬁ'@v‘hLmeamiHimz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

lugauvad Hangers #3a Cable uad Tie Arch 3zpniaasliaiunInivussdaniiaain

TIRUNVDINUREWILAZNAD aaLLsaﬂs:ﬁ']Lﬁaamﬂﬁmﬁ'ﬂmmms@m 9

§21U839 Arch Rib ﬁ]:gm‘haaalﬁmmmmmma”@ﬁLﬁmnﬂmism%'mlﬁaﬁamn Hanger

89116331450950 waz Arch Tie NAALIIGUNDAATUGALIINWUUITIL

|
7-22 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂidﬂ']iﬁﬂH’ﬁ’@]ﬁ%m’mﬂdﬂﬂigifu$ LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500
|

7.2.3. @1981922IUUUINNDIVDIFENIN

%

I@]EI(;II’JEJ B9 8IUL LS80V DIFZNIBURAIA I

31N 7-7 wuudraasvas dzWLALIA9A (Tied Arch Bridge) lagsudinuisidludoawmwa

(Finite Element Model) 3D View

317 7-8 UUUTIADIVDI HEWIWLAZIAIA (Tied Arch Bridge) Tagsadau s W luwdaaiund

(Finite Element Model) Elevation View

|
U5 waglaw 1By 31na 7-23

ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamsﬁﬂmﬁ'@v‘hLmeamiHsmz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

310 7-9 wuudaaIVas FxWIWAZIA9A (Tied Arch Bridge) lagszifisuisInludaauwa

(Finite Element Model) Front View

|
7-24 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂsaﬂﬁsﬁﬂma‘i’m‘imu’m’mmsyim: LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500

ﬂ Parametric Section: Arch Rib ok >
Section Diagram I Properties | Composite Partz | Extemal Databazes
- t="lember +Y W' ariable:
ttf@ ! w_ i (®) Relative Span Position [0 to 1] recomended)
| (") Abzalute Length from Span Start (mm]
Ipyy
Parameters v
| Ipzz Iﬂemﬁl +Z "
d 750.0000 £
| tb 550.000 _ |
| bb 550.000 ¢ |
ttf 1.00000 ¢ |
| bt 100000 _¢ |
bi-EE) : 54 b 543,000 |
bb=550 f 0.50000 ¢ |
| oo (B 0.50000 ¢ |
Sicjett
]
Diepth [d]

317 7-10 wuuTIRBIVDI FxNIWLAZIAIA (Tied Arch Bridge) lagszifisui5Inludaa

LA (Finite Element Model) %“H1AAVaY Arch Rib Example

Add/Modify Time Dependent Material (Comp. Strength) (=
MName Scale Factor Graph Options
1.0 [ %-axis log scale [ ¥-axis log scale
Type
@ Code ) User 0.obaz
o.o002 —
0.0028 — =
Development of Strength 0. 0026 ——
ooz -
0.0024 el
Code: |CEBFIP(2010) - oo
1= fok +.-ﬁf)><exp(s><[‘l—(2 B.I'Iteq)DE]:I 0.o02 //
0_0018
Mean compressive strength of concrete 0.001€
at the age of 28 days (fdk+delta_f) 00014 f
0.003 tonffmm~2 0.0012 'r
o_ooL ll!
0_ooog
C t T
ement Type(s) o none |
[42.5R,52.5N,52.5R:0.20 | o.0004.]
Agaregate Type o MOE
’Basalt, dense limestone aggregates: 1.2 v] 0 2 & € B 10 1z 14 1€ 18 20 22 24 ZE€ 2B 20
Time (day)
[ Redraw Graph ] [ CK ] [ Cancel ]

3171 7-11 wppraeszasdzNIKlBEIRYBITEA Long Term Effect Inaszifiaud5Inludaa

L&I%G’il(Finite Element Model)

U5 waglaw 1By 31na 7-25
ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamiﬁﬂmﬁ'@v‘hLmeaﬂmq_pmz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

7.3 N1INATIZHUULINRDILALNINTHIDWADWNIINAFINY

mowasannsasuuuinasslassadousTlwluddswndud ndneaudaliinm
I inmySansAuuuiaasvasasniueinan lasRansandwaauwnstoaafiladiung
Tunaguu Lﬁalﬁwamaamqmamauﬂ%m %AAWNIIAIAIA Cable Hanger TIUNIENTLNIAAGS
§7u09 Tie Girder Uazn1WaaW% RC Deck %uawysﬂﬂumua:wm Tavhannulunuusiass
S liludnaanyasmydiuavasuuuiasssiinmsldlndidsarunanmmaga uanaw

o v ada a & 1 v o dw A =R A ¥ .
a’lmmﬁmﬂumswa'ﬁmwumaumsnamﬂﬂuuuumaadu ﬂﬂiﬂiﬂ"]l,ﬂﬂﬂlﬂi Nonlinear

4 . o e A . o ¥
Construction Stage Analysis TIS1AUNNTABRINLT IULULINRBILFAIAIT
o fagIlATIRIIIFINGNY

® $#FaAW Arch Rib

v
o

® GaAaIA Tie Arch LAz mmaa%’uﬁ?uazwm Uib Temporary Falsework
® ¥im3A9a1@ Hanger

o FuflunmInseRugENIL

o Gans Barier uas Wearing

® JLaTzRaTWIRANERRINTAAETIIANY] ”ﬁ’mﬁfﬂmmﬂmaammmﬂﬁ"l,@”lfﬁmaaulu

Ta39n13%

7.3.1. nM3UsuAILUUINaDIVaIALNIW (FE Calibration with Test Results)

Lﬁalﬁmﬁmﬁ:ﬁwaLﬁaoa'mmeimawamzwmﬁmmgﬂﬁaa WUUNRBIANNEIIVD
sz ulagis Finite Element ld1hany3ud1wes Natural Frequency Imaansasnuenfinriaiale
Tuszwin laglumadivdvesuuudaasidfansan masweiiag TUAIUNNITREETS UUUA DS
Va4IRgfiBUALLIAT ewlsvesguzesiuveuuudiaes iudu dradsvasdunsratglnanl

mni’@ﬁlﬁumiﬂ{uﬁwaauum‘haaauamﬁogﬂﬁ 7-12

|
7-26 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂsaﬂﬁsﬁﬂma‘i’m‘imu’m’mmsyim: LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500

<
<
I
1=}
=
o~ [a]
&
O TFT
&
<
===
un
o
)
&
<
E o
©
N
<
o |
59 T
<
<
=
%2l
=
2
=)
O < —m
= N ————
< Isal
Al T
[F [ —— | =
0
[\al
<
[\al
= e
g 3
=
L “n
==
o~
N
Q
=
[P
NN
)
S Q ve
S = z
laey 9] dg
T S
B — s 3
9 g
<
g 3 B
<< a @
E
0 o o
R
~
=
pim
n
[=—
—
pim
S w
@]
2 2 2
«© < <
= -
B: RN ﬁ-} [ [F> ==
g g 3 S 5 —
O = O O O =
& n & & &
<< <C < <
=
0
<
3
5s a5
<
o
2
%l
B pis
V]
—
o
O
&
<<
===
—
pi
5 Al
&
< [N
s}
<
o
=
[a]

{ (2 1 o 1 -4 > a { [
31l 7-12 mamamtmuwaaqﬂnimm'xmqumnsw'ﬂaaazmuﬁ‘lﬁumiﬂiuuﬁ'

WULANRDY

U5 waglaw 1By 31na 7-27
ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamsﬁﬂmﬁ'@ﬁ’lLmeamiHsmz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500

Tassagpasuuudiaasiileiinissfroussiinissinziaiaas Natural Frequency
(AR RN gasil

BIMAIIINNNTUSUANVEILDUIR0IFZNY i UFAIANVDI Natural Frequency a§1u°ﬁaa
4.3-4.7 Hz lasi@invas Mode Shape Lﬂuﬂ’liﬁ%;uvlwﬂuuwsad (Vertical Translation in z direction)
GegaansasnuNan1Inagaufiliauos Natural Frequency LYINNU 4.63 Hz uazil Mode Shape

11l Vertical Translation

A13197 1-5 HANIINAFTDUFZWIBULIY Dynamic 1

Mode & Shape Mode
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317 7-16 ZWAaUAAAI Arch Rib waz Bracing A191I%
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311 7-18 2nnanf@Anas Hangers

3111 7-19 7%aaw Remove Temporary Support

|
7-42 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂsaﬂwsﬁﬂmﬁ'@w‘mm’mfmn"]syimz LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500
|

3111 7-20 2waauilid2 Wearing Surface UnNWaE N1
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{ a 3 <& a & . .
Eﬂﬁ 7-21 Nﬂﬂ’li')tﬂi’lﬁﬁLLiGﬂﬂﬂ‘l%ﬂ%ﬂB%@lﬂ@I\‘] Arch Rib ttaz Bracing AU

|
U5 waglaw 1By 31na 7-43

ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamsﬁﬂmﬁ'@v‘hLmeamiHimz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

{ a -3 <& a <& . . 1
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317 7-26 wan13ATIZRUSIN2 T WIUADW Remove Temporary Support (618)

7.6.2. Han13UszaNAV@Y Camber Waz Hanger Forces nawadn13italzon asua

1] 2493

gﬂﬁ 7-27 @189 Camber IAg3I382a98=N1W lagA@1 Camber gaqmwi'lﬁ'u -47.7 mm

(70 T niaaiilalzonn)
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Hanger Estimation Force
No. MName | Force (T) Left Force (T) Right Average (T)
1 T1 -1.846 -1.976 -1.911
2 T2 34.24 349 34.57
3 T3 15.99 15.57 15.78
4 T4 21.31 20.93 21.12
5 T5 23.31 23.56 23.435
6 TG 9.223 9.119 9.171
7 T7 16.47 16.57 16.52
8 T8 16.16 16.13 16.145
9 T9 9.971 10 0.9855
10 T10 22.64 22.65 22.645
11 Tii 21.75 21.77 21.76
12 Ti2 15.46 15.48 15.47
13 T13 35.71 35.72 35.715
14 Ti4 -2.73 -2.728 -2.729

3171 7-28 @12@9 Hanger Forces Inasanzasaznu (70 T nasidlaldem)
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Tunsissurasvassewiway lEnannisasi
1y lifimydawaun Hanger WusznIINITEsuinas
2) @Liun1T Concrete Jacketing ULtk Arch Rib Waz Tie Girder
3) FLiunsaan Hanger 1 RULEL TN TIB3 UL
4) 1WApw Bearings 1098z W1nlnal
5) YArmaln
6) Wasn Expansion Joint

Taganrann13n9aw NUSNEN G R®ANT AtaTzRawaawnIInar I NaLRIuRNad

¢
De

7.7.1. 2RADWNITNAIIZARLLINADIFNIBNDNITLEINNIA

o '
L= A

LD 99NN AN T I N AW WL AN TEWINI N IA DR INIAITh wﬂ?nma‘haam’“&gﬂﬁ 7-29

317l 7-20 N139180IMTIERIT ML NFENIWLANTZHIWMINBEI
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3171 7-32 TwA@UAAAI Hanger lal WAzN13 Tune @124 Initial Cable Force lilaAuaAx

Camber
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311 7-33 Tuaanaaa AIaInaAwIIlnaw Tie Girder
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F193UN15U TN RN Initial Cable Force Lﬁalﬂumsmuqmwaa Camber 183
i wa T, d S ' =
FzWw NUINENEITANT Optimization W@ Minimization of Errors 8461283 Target Camber 03

LRAIULWINIIAIH

gﬂﬁ 7-35 95019 Optimization 1@ Minimization of Errors
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E‘ﬂﬁ 7-36 251013 Optimization L@ Minimization of Errors (Gia)
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3111 7-37 @12@49 Hanger Forces L@d (Ma®n13 Tune @1)

3171 7-38 @289 Hanger Forces Tnai (Mawn13 Tune @)
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1 Labels .

imulative Resutts

3111 7-39 A12@9 Camber (N@wN13 Tune A1) = -29.7 mm N3281IA1 5 U BAILEINAAY

Model Optimization - Iterative Solution Finder x

0 ptimization Optionz ] Progress]
Optimization Method

() Single-V ariable Zero-Finding: Alter a single model parameter to find where a target crosses zero.
(®) Single-Y ariable Mirnimization: Alter a single model parameter ba find the most negative value for a taget.
() Multi-y ariable Zero-Finding: Alter more than one model parameters to find where multipls targets cross zero.

Model Farameter to VW ary kodel Target Solution Options
Chooge a model parameter to Chooze a model target: Tolerance [mm]:
(®) Mo deformation at a single joint :
(®) Cable Prestress Force () Mo deformation at joints in a stuctue group P awirnuirn Iberationg:

Select Cable Faold : irecti
gleet Lable Laroup or Falder Jairk IO Stucture Group Direction

CS Mew Hangers ~ .
pier 1 TZ w

() Cable Prestress = Awsial Force

Evaluate target in this result case:

1800 davs after construciton: Other F

The model parameter cable prestress force in C5 New Hangers will be optimized to minimize z-displacement at joint 8 in 1800 days after construciton:
Other PT Losses using univariate minimization. A zero-finding method may be mare appropriate here.

{ a I3 § a '3 . . . 4 1
317 7-40 W1s1Ataas tivalzlun1331As129 Optimization Le Tune A12@3 Cable Forces
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Scheme No.1 (Initial Cable Force only The New Hangers)

Hanger Estimation Force (Initial Cable Forces)

Mo. Name Force (T) Left Force (T) Right Average (T)
1 Ta 145 145 145
2 Tb 145 145 145
3 Tc 145 145 145
4 Td 145 145 145
5 Te 145 145 145
6 Tf 145 145 145
7 Tg 145 145 145
8 Th 145 145 145
9 Ti 145 145 145
10 T 145 145 145
11 Tk 145 145 145
12 Tl 145 145 145
13 Tm 145 145 145
14 T14 145 145 145

Eﬂ‘ﬁ 7-41 W1373LA83 Initial Cable Forces 7i1Sutaniz Hanger 118l (Scheme1)
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3171 7-42 @1283 Cable Forces iLl3utan1z Hanger i (Scheme1) nzvasazwIway 751

7.7.2. N"139LAT12H Nonlinear Construction Stage DIFEWIBNLEINARG

& o a a [ A a o o %
MNBUAILWUNITILAIIEH Nonlinear Construction Stage VaIRENIUN V&INANAS bANANTT
a 6 o dq‘
AAINCHAIW
Force Force Force M M M
Joint Result Case

[ton) [ton) [ton) [ton-m]) [ton-m]) [ton-m])
L 1 70 Years after construction: Step 1 64.749 -B5.1957 308.6660 23.0662 0.0000 0.0000
2| 2 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -7.9251 0.0000 0.0000
3 3 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -7.5476 0.0000 0.0000
Z 4 70 Years after construction: Step 1 0.0000 0.0000 0.0000 240982 0.0000 0.0000
9| 5 70 Years after construction: Step 1 0.0000 0.0000 0.0000 11.2789 0.0000 0.0000
B 6 70 Years after construction: Step 1 0.0000 0.0000 0.0000 9.6342 0.0000 0.0000
7 7 70 Years after construction: Step 1 0.0000 0.0000 0.0000 §.9902 0.0000 0.0000
El 8 70 Years after construction: Step 1 | 0.0000 | 0.0000 77409 | 00000 | 0.0000
9| 9 70 Years after construction: Step 1 0.0000 0.0000 0.0000 3.6741 0.0000 0.0000
o 10 70 Years after construction: Step 1 0.0000 0.0000 0.0000 101671 0.0000 0.0000
| I 70 Years after construction: Step 1 0.0000 0.0000 0.0000 5.8755 0.0000 0.0000
2 12 70 Years after construction: Step 1 0.0000 0.0000 0.0000 2.9718 0.0000 0.0000
B | 13 70 Years after construction: Step 1 0.0000 -7.6178 3204272 9.6974 0.0000 0.0000
14 22 70 Years after construction: Step 1 -64.7588 62.4133 324.0935 -9.0468 0.0000 0.0000
E 23 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -6.6615 0.0000 0.0000
16 | 24 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -6.5164 0.0000 0.0000
7 25 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -1.7750 0.0000 0.0000
18 | 26 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -6.5510 0.0000 0.0000
19 | 27 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -10.0296 0.0000 0.0000
20 | 28 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -5.2609 0.0000 0.0000
2| 29 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -7.5894 0.0000 0.0000
22 | 30 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -8.5143 0.0000 0.0000
23 | 31 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -9.8842 0.0000 0.0000
24 | 32 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -5.7193 0.0000 0.0000
25 33 70 Years after construction: Step 1 0.0000 0.0000 0.0000 -2.9250 0.0000 0.0000
E 34 70 Years after construction: Step 1 0.0000 0.4001 318.1049 -11.0543 0.0000 0.0000
27 67 70 Years after construction: Step 1 0.0000 0.0000 0.0000 6.4810 0.0000 0.0000
28 | 65 70 Years after construction: Step 1 0.0000 0.0000 0.0000 4.8063 0.0000 0.0000
29 69 70 Years after construction: Step 1 0.0000 0.0000 0.0000 3.0753 0.0000 0.0000
30 70 70 Years after construction: Step 1 0.0000 0.0000 0.0000 28013 0.0000 0.0000

;51]1?1 7-43 A1289 Reaction YaI&z N1 (DL+SDL = 325 T/Bearing)
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3111 7-44 A1229 Fx B@9d2WI% DL+SDL (in Arch Rib)

3111 7-45 @229 Fy a9szn1w DL+SDL (in Arch Rib)
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3111 7-46 @129 Mz 2@9azN1% DL+SDL (in Arch Rib)

31 7-47 @289 Mx 299821 DL+SDL (in Arch Rib)
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311 7-48 A1B@9 Fx D@9z W% DL+SDL(in Tie Girder)

3111 7-49 @229 Fy @9szw11 DL+SDL(in Tie Girder)
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3111 7-50 @A12@9 Fz 2@9dxW1% DL+SDL (in Tie Girder)

Eﬂﬁ 7-51 @289 Mz ad&dzN11 DL+SDL (in Tie Girder)
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3111 7-52 @189 Fx Ba9azN1% DL+SDL (in Hangers)

7.7.3. M3ILAT1EH Moving Load 2a9a@eWNIRNLESANNIAY Lo nHazas HL-93

INUUAABAITIATIEA Moving Load VaI&=NIUNLRINARS L9391 nKavad HL-93
lanansiiaszhasit

!! Joint Reactions [Envelope]

Envelope Selected Result Cases [Jincremental Resuts ] Report In Local LICS
Min/Ma for | Farce - Z - [tan) v | |Min/Max | []4BS Wiew Full Curulative Fesults ~
Force Force Force Moment HMoment HMoment
Joint Result Case X Y z X hs F4
[ton] [ton] [ton) [ton-m) (ton-m) (ton-m)
1 1 Dist: 66.50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 1 Left + Right Lane -6.0949 -9.6675 97.9881 -1.6030 0.0000 0.0000
L3 | 2 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.0044 0.0000 0.0000
4 2 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.0044 0.0000 0.0000
15 | 3 Dist- 33.50, 29 50, 25 00 0.0000 0.0000 0.0000 -0.1381 0.0000 0.0000
E 3 Dist- 3350, 29 50, 25.00 0.0000 0.0000 0.0000 -0.1381 0.0000 0.0000
L7 4 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0793 0.0000 0.0000
8 4 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0793 0.0000 0.0000
= ] Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.1004 0.0000 0.0000
10 5 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.1004 0.0000 0.0000
L 6 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.4113 0.0000 0.0000
12 6 Dist- 33.50, 29 50, 25.00 0.0000 0.0000 0.0000 04113 0.0000 0.0000
EN 7 Dist- 33.50, 29 50, 25.00 0.0000 0.0000 0.0000 -0.1639 0.0000 0.0000
14 7 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.1639 0.0000 0.0000
115 | ] Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.0297 0.0000 0.0000
16 [ Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.0297 0.0000 0.0000
117 | 9 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0708 0.0000 0.0000
18 9 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0708 0.0000 0.0000
N 10 Dist- 33.50, 29 50, 25 00 0.0000 0.0000 0.0000 0.0869 0.0000 0.0000
20 10 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0869 0.0000 0.0000
L 1 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0260 0.0000 0.0000
22 i Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0260 0.0000 0.0000
=R 12 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0020 0.0000 0.0000
24 12 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0020 0.0000 0.0000
| &5 | 13 Dist- 0.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
26 13 Left + Right Lane 0.0000 -10.4493 97.1756 -1.0890 0.0000 0.0000
L7 | 22 Dist: 66.50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
28 22 Left + Right Lane -6.2740 9.4634 98.0039 1.6331 0.0000 0.0000
13 | 23 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0055 0.0000 0.0000
30 23 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 0.0055 0.0000 0.0000
I 24 Dist: 33.50, 29.50, 25.00 0.0000 0.0000 0.0000 -0.0636 0.0000 0.0000
32 24 Dist- 33,50, 29 50, 25 00 0.0000 0.0000 0.0000 -0.0636 0.0000 0.0000
e 25 Mict- 32 EN 20 £0 25 NN n nnnn nnnnn nnnnn n narA n nnnn n nnnn

;in.l‘ﬁ 7-53 A1YaJ Reaction VaI&AZN % (LL+IM = 100 T/Bearing)
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3111 7-54 A1189 Fx Ba9a W14 (LL+IM) (in Arch Rib)

3111 7-55 @289 Fy Ba9azn1% (LL+IM) (in Arch Rib)
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311 7-56 @189 Mz 298N (LL+IM) (in Arch Rib)

31 7-57 @189 Mx 289821 (LL+IM) (in Arch Rib)

|
U5 waglaw 1By 31na 7-65

ASCONA M COMPANY LIMITED



LUTUFATNY (Final Report) Iﬂsamsﬁﬂmﬁ'@ﬁ’]LmeamiHsmz

WU TR FATUBINTUNIIRA1INABFIAUTW.A. 2500
|

gﬂﬁ 7-58 @12a9 Fx DaddzW1 HL-93 (in Tie Girder)

3111 7-59 @229 Fy a9azn1w (LL+IM) (in Tie Girder)
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3111 7-60 A12@9 Fz 2@9&LWIH (LL+IM) (in Tie Girder)

;51]1?1 7-61 A1289 Mz Y2I&TNIW (LL+IM) (in Tie Girder)
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3111 7-62 @A12@9 Fx BaIszN1% (LL+IM) (in Hangers)

%

MNWNANITUATIZAUTIAN 9 VasFE WU NInaTUd1289 Load Combination 6adk

For Strengthening Bridge (with Camber Adjustment) ( HL-93)
Arch Rib | eft&Right
Case Fx (T) Fy(T) Fz(T) | Mx (T-m) My (T-m) Mz (T-m)
DL -500 25 20 63
SDL -84 2 10
LL+IM -75 4 2 16
R -8 37 8 22
PS
Relax
SER. -667 68 1] 30 i 113
STR1 -886.25 59.75 a 32.5 a 135.25
Tie Girder
Case Fx (T) Fy(T) Fz(T) | Mx (T-m) My (T-m) Mz (T-m)
DL 520 40 10 10 127
SDL 21 5 10
LL+IM 100 44 10 53 12 140
R 10 5 12
PS
Relax
SER 651 94 20 53 22 289
STR1 861.5 137 30 92.75 33.5 424.75
Hanger
Case Fx (T) Fy(T) Fz(T) | Mx (T-m) My (T-m) Mz (T-m)
DL 45
SDL 12
LL+IM 20 2.5
R 9
PS
Relax
SER 86 a a a a 2.5
STR1 113.75 0 0 0 0 4.375
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la8@1284u39528ANN Load Combination &nsnsatldaanuuudiudsenaudisg vas
fennladall laoeatnauad NMI8aNLUUTHEIRYDIIATIRTIILEAIA I

7.7.4. Arch Rib Member

- EXISTING CONCRETE ARCH RIB
VARG 180825

v

DB16@0.150 (TYP.)
% 6DB25

L

s \ Y .

LT 180825

T
’//T ﬁ \ﬁ#\—ﬁNCHS?{AGE PLATE 4.5 CM THK. (MIN.)

3111 7-63 Arch Rib iYiTM3L&301a9

3111 7-64 @289 Interaction Diagram 283 Arch Rib fiYiNN13L&30A1a9

U5 waglaw 1By 31na
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7.7.5. Tie Girder Member

,—ANCHORAGE PLATE 4.5 CM THK. (MIN.)

e
o

4DB25+30B32

e a8
L]
-
L}

2x6DB32 Flg by 2

o
m
><

STING CONCRETE TIE GIRDER

-—1—STEEL COVER PLATE W1 3 CM.

DB16@0.150

DB16@0.150

DB16@0.150 (TYP.)

2x6DB32 4DB25+3DB32
JUAR 2 — 2
UMW 1:25

31l11 7-65 Stiffening Girder 1111N13L&30AAY

|
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3111 7-66 A12@9 Response a4 Tie Girder N1YITN1ILEINAAI
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7.7.6. Hangers

&MU Hangers NU3NE1 RINTINUWINIINIAIWIUAT Allowable Stress Laz HiNad PTI

Guidelines ad%

3.12 ALLOWABLE TENSILE STRESS FOR STAY CABLES:
3.12.1 0.45 Fy FOR AASHTO GROUP | LOADING UPON COMPLETION OF CONSTRUCTION. (NQTE: Fy = MINIMUM SPECIFIED
LULTIMATE TEMSILE STRENGTH OF THE STRANDS).
3.12.2 0.50 Fy FOR ALL OTHER AASHTD GROUP LOADINGS, (TQ BE USED IN LIEL OF AASHTO ALLOWASLE OVER-STRESS FACTORS.)
3.12.3 0.56 Fy DURING CONSTRUCTION AND STAY CABLE REPLACEMENT.
3.12.4 0.60 Fz FOR CABLE LOSS.

3‘1JLLE<T@N f1vad Allowable Stress 1849 Hangers

5.4 Cable Replacement

The design of cable-stayed structures shall
provide for the replacement of any individual cable
with a reduction of the live load in the area of the
cable under exchange.

5.5 Loss of Cable

Design of all cable-stayed bridges shall also be
capable of withstanding the loss of any one cable
without the occurrence of structural instability.

The impact dynamic force resulting from the
sudden fracture of a cable is of a magnitude twice
that of the static force in the cable and acts at both
the top and bottom anchorage.

C.5.4 Cable Replacement

The designer should consider the implications
of cable exchange and provide general
recommendations on the plans for any precautions
or changes in traffic fiow required by the exchange.

The suggested load factors and combinations for
the cables are as follows.

Cable Exchénge:

1.20C + 1.4DW + 1.5 (LL'+IM) + Cable
Exchange Forces

*At least one lane of live load shifted away
from the cable under exchange.

The definitions of the symbols are given in Seclion
3.3.2 of the AASHTO LRFD. A resistance factor ¢
= 0.8 Is suggested for this strength limit state
event.

C.5.5 Loss of Cable

For the extreme event of loss of one cable, the
following load factors and combination are
suggested for the remalning structure:

Loss of One Cable:

1.20C + 1.4DW + 0.75 (LL*"+IM) + Cable Loss
Dynamic Forces

** Full live load placed in their actual striped
lanes. :

The resistance factor ¢ = 0.90 is suggested for
this extreme iimit state event.

3111 7-67 @12@4 Limit States 1a9 Hangers

Tas 1 Load Combination a1ua13197 g fUsnun 1da1209 0.45Fu Tunas
m‘l.lqmzﬁ'umawhmwmﬁuﬁﬁm%umad Hanger lasidanld PT Bars a%1@ Diameter 50 mm
$1uan 2 1§ do wislunsasumnasues Hanger wiisdnluuwds las PT Bars Sdwas Fu 1y
#auNin 120 T/ L&

=

A ¥ a v P v Aa A a A ' a
%aﬂ’ﬂﬁﬂﬂiMﬂ’ﬁl‘HG’]%ﬂﬂ@]LLﬁ’l ﬂﬂiﬂﬂ’]vl@]Wﬁ]’l‘ifW] ﬂitMWLﬂ‘H‘ﬂiz‘U‘l% Code L1% NItUN

%

‘é kg
Hanger 91@ (Hanger Loss) DILRA 3%
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a g { { o 1
7.7.6.1. n3th Hanger Loss L7471 Hanger aallbLdaaNgILrnianans Span

——t--g -

{5 BP0+ 0o BEo—HE ISP [o—pho P -Bbo-Bho oo e B MLl L o ol e e S

& z ,e | | | TR
A W (Y A N A D S

P> P2 -
31]7] 7-68 LL3ILWHAIININ Hanger 217 #1398 Loss
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E‘dﬁ 7-69 13914 Hanger Al 1Wa9a1n Hanger 216 %30 Loss

INHANITILATIERUTIA1 9 VadgzwIn NUInwa7Ud12849 Load Combination 283
Hangers lunsaiiinsunaasi

Hanger (With Cable Loss) (Report in 2 Bars per Hanger)
Case Fx (T) Fy(T) Fz(T) | Mx (T-m) My (T-m) Mz (T-m)
DL 45
SDL 12
LL+IM 20 2.5
R 9
Cable Loss 14
Relax
SER 100 1] 1] ] 1] 2.5
STR1 127.75 ] ] 0 ] 4.375
EXTREME Cable 56.15 ] ] 0 ] 3.75

é 1 v 1 1 { ¥ 03’ { = o Qs Qs
smmlumswua ﬂﬂﬁﬂﬂﬁﬁﬂaui‘ﬁ AannEzNIBNLEINNIasUaanAY

#ANIINNNTLRINARIVBIRZNIBLNBLAN AN NIV T IbA TS U AR naasd Bl sznay
REWUNBTBITU HL-93 NU3nm1 lavinnsiiaserianwas Natural Frequecny U898WIUANEARRS

m‘sﬂ%’uﬂ‘ga LNDATIVRALNY NI0h NIEW IALHAIINLIUNIRGE LAZLIIAY 9%

|
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a 1 o ~ ¥ a [

7.8 f"niil‘izLN%ﬂ"Iﬂqiﬁﬂvlﬁﬁﬂ(ﬂaﬂﬁ%aﬂﬂﬂﬂq‘i')\ﬁ"ﬂﬂﬂPJ']‘H»W']‘W%g (ﬂ"lﬂﬁaﬂﬂ']ﬁ
UTHE)
u

ANTUTL A RAINITIW IAINA A UFBEINUNITIIVILIWNIR K NUSneLRanldwannis

a a o o a o ° ° ')

WS UL NS UNTEWYAIRZNIUNUNITISVDIITWNIR UL TBLUSTINVI AASHTO SARTURZNIY
1321nn Tie Arch lag Useunmannduad Excitation Frequency K38aNAU8INITHW LAV
FEWIBNLAAINATITIIVAILIWANIRUE  ANANNULIIVDILIUN IR WS LALIZH2UDI Floor Beam

Spacing V89N UWUBIFZANY Arch AILRAIAIH

;51]1?1 7-70 N13%1A" Excitation Frequency VDIHLNIHLHDIDINL TN IS

|
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PNNULUABRIIVBIRENIWLATIAI9E @189 Floor Beam Spacing %38 Panel Spacing Y

Andszunme 3.74 LWAT A9 ®RINITNNIAVBY Excitation Frequency adh
1) NYMUIBAIRULIIANULTY 50 km/hr @1Ua9 Excitation Frequency L¥inny 2.55 Hz
2) NIMANWNIRBZIIAINNLTT 80 km/hr fiNUay Excitation Frequency t¥inny 4.07 Hz

AanwblatIounsunua1uad Vertical Deck Translation maaa:wmmwé’amsgsm: ﬁ

s

USUAUUIRDILAILTAINIH

£

ons available,

t

Eﬂ‘ﬁ 7-71 Vertical Deck Translation nﬂﬂ‘nﬁ'\‘m’ligimxazwm

U 1 1 Q A 1 = qq:
WUIA1284 Vertical Deck UIRZNIULYNAL 4.80 Hz F9§9n91 4.00 Hz GIRUEINITD
TaINUNITRW MAINIWAIN NTHH I09628AULST 80 km/hr et
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1 < a a o o [
7.8.1. ﬂ'l?l;ll%ﬂlﬂLﬁﬂﬂﬂ'\ﬁ')'\&lLT)aN?ﬂq@lﬂUﬂﬂﬂﬁﬁﬁ%ﬁadﬁZWW% (mzmaamsiq.!imz)

MU IUSpufisuaanuaningfnenssinadansau biiveszzwiuly Mode ns
Fulradudrguarnsau lnivasazninlulnue Torsion MU e ¥innsdseunmd1vas

AMULTIANINGE (Critical Wind Speed) INTauusiiuas AASHTO LaadIaddHh

311 7-72 @12@9 N13W1A" Critical Wind Speed 2a382W1%

1831 N&NN1TI196 % AVad Critical Wind Speed %1'1631n @12849 Depth (D) 28+
TaT9a 98 MU BWS D Deck TaIRZN% WaZA1DI Strouhal number (s) GatduafiAga9o9ny
Qmauﬂ'@ Aerodynamic Ia3RENIH muﬂg\‘m’waa Natural Frequency maaa:wmlﬂ%mﬁ
\fApTasnufansausuinsuassswangn First Translation Mode waz First Torsonal Mode 189

REWUINFUMITFU NUT ladiiunnsUszunamndIzad Critical Wind Speed @it
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@189 Critical Wind Speed 28982 WIMLATIAIA (MBRaINIIYTIUE) Wi diaainldlu
NIAWITH
1) #1289 Depth T8I&EWIU UseUND4 2.00 LUAT 79U Stiffening Girder (AAINTYTIAL)
2) ﬁi’l"na\‘lﬂ’s’mﬂ’f’mazwm 8 LUaY
3) 1784 Strouhal number L¥iNNL 0.10
4) @128 Natural Frequency 813U First Lateral Bending Mode L¥innU 1.18 Hz (Rawn1y
UIThe)
U
5) @189 Natural Frequency & %30 First Lateral Bending Mode L¥inNU 1.59 Hz (Wa4n13
UIThE)
u
6) @1U8d Natural Frequency §1%3U First Torsional Mode L¥inA1L 2.99 Hz (MaUNIIUIT)
7) @172849 Natural Frequency §1%3U First Torsional Mode 1¥infiu 3.06 Hz (ﬁéﬁ‘]miyimz)
19%UeNa4 Critical Wind Speed LN 81 km/hr (AannNyTme)

W&z A1ped Critical Wind Speed 1Al 97.92 km/hr (RINTYIMAE)

NHK NUSNBIEIAIT0IANNISIauN I Taanuuulwltzinalng a1u duN 1301 40

(2

= = o A
WIBUINeY @19

3111 7-73 A12@9 Reference Wind Speed 2a9azN1% Twdszmnealng

|
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Taga1nd1uas Design Wind Speed N1 {lueA1189 Vg W58 Reference Wind Speed 7l
AWEI 10 LUAT LAz AT Return Period dyzanms 50 I ddnLvinAy 25 Luasdaimi wia 90
km/hr 93 Arposanuianfildluniseanuuy Se1asnindn Critical Wind Speed NaHRAY
MU 1Hla99n mMenaImIEsuinas a1was Natural Frequency a:goﬁuﬁﬂﬁ IAaANAINY

o A &
UaaanatwNNIINY

AIINNITDONUUL Hsmmzwmlummaﬂmaa%anmaaazwm (Global Structure) 71
=4 v 1 1 1 1 v
Unw laasiamavluaruwas Local Member Laz MIEIYUIITEATNNITUIHSLT Y T Truss

lunssassuinninasnIuIzninemsilasw Bearing aduaadluiivada lui

7.8.2. ﬂ'liaaﬂLtnndﬁuﬂiznanmadazwwﬂ%i‘)‘ﬂ Critical (Local Structural) uaz n13

AHUIITERINIUTE

1. & VDIWIURRNTIDDNULUDDY Gantry Uaz 32U Bracket

317 7-74 n13812u59910 Arch lUg Temporary Gantry sen319n1sanaenI%

|
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& A A . A oA A A R va &
lugnaaunmsonazwwiiNallasw Bearing wiawaildsw Hanger NUSnwaunalrfaas
1A3998N %38 Gantry AUENITBIRZNIBLAY Las INNTUTEIN AN WRINLIIMATBIFZNY
Lﬁmmzﬁmﬁfﬂmaaqﬂmtﬁs:ijmiﬁwmysm: fUInwuaua 1A Gantry dasvasiutinnin ld

NaUNIN 2.85 AuGa 133

aIuuinning tean Gantry § Bracket NUSIIM4 ABABLAN TWININTUNLYINAL 678 Al

@090 @TGLLa@olugiJﬁ 7-75

310 7-75 n13a12us991n Arch lUg aasiagzwinlaaly Bracket szuinenisanaznin

Tun1stszunmeuad PT Bars tWaldlun13iaszuy Bracket USIIsaaiagzwit N30

ledanld Strut and Tie Model auTarwuwaas AASHTO LRFD I@Umnuuuﬁmaﬂmd%mgu
1 { a J v 1 Q > Qq// v =) Qq/,

RNTOWAIVBINTIAG (T) NiAndiuly Bracket l@tvinny 489 T adniudasfaas PT Bar 241a 50

mm 37U 4 L§WGa Support
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7.8.3. NMIATHIHABIAV DY Bearing Plint 58950 Mechanical Bearing DIALNIHHARI
miqulsmz

[ P Y o a o .
MunaImMIyItkzaznu NUnsiaueldvinindfon nusasiuvesazniu (Bearing)
lasdiwininzasaewIwmenaIN Iy IMsLazLIiasnmunInuzazteining Bearing i
lagiwaldiiannudasanoussldlunsdiuszauusinmgiusasiuiiasassun1sfinag Bearing
= P o a & ) ‘ .
Iniits AdSnenldvihnalianzinisdnoussasg Bearing (Load Transfer) uaz aanuuuukIALEY

Bearing Plinth 1Naltlun13Gaas Bearing 9%

317 7-76 n135818u59970 Arch (1§ Bearing uaz@uwibeuas Bearing Plinth

%

NN7UTN9AU UIRAIKIIMNAI8S Reaction ANEI3IUTBITURZNL oail
The Reaction (R ) =678 T per bearing.
%3061184 Reaction N3tk Load Combination 283 AASHTO LRFD (STR1) tvinnu
Ru=1050T

NNIBIAUAVWIAVDI Bearing Plint (A1) WANTIHIINN HNAILLNVBINBUNIA (Bearing
Strength) @14 AASHTO @3t

|
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311 7-77 NMasuunalIAawnIn (Bearing Strength) AN AASHTO

1ag L@ua buwauas Bearing Plinth (A1) WYiNNU 0.65x0.65 m

wazfiNua biAA1uad Nonshrink Concrete #1%31 Base Material 284 Bearing Plinth laitias
N1 400 ksc.

AI%K fPn=1130 T > Ru (OK)
aInuldUmIauad Bearing Plinth YA 0.65x0.65 LAY

|
7-82 U5 waalauw By 3na

ASCONA M COMPANY LIMITED



Iﬂsaﬂwsﬁﬂwﬁ'@w‘immmamsysmz LNUTUFAYNY (Final Report)

WU TR FATUBINTUNIIRAINABFNIAUTNW.A. 2500
|

7.8.4. NMIANWIBRIIINIBUALYWIAVDY PT Bars Isaa@avad Hanger NU AWBI
GEAL M)

WWalWau1Tna18usI1n Hanger 1189 Stiffening Girder 16 A1USn®1vin1seenuuy

Local Load Transfer U312tk 38868 Hanger NU AURZWIHAIH

, |, —ANCHORAGE PLATE 4.5 CM THK.

E_! 4DB25+30B32

2x6DB32 [

|
/:'"—_]F_f
Fﬁ-1 EXISTING CONCRETE TIE GIRDER

ah Do STEEL COVER PLATE #u
N i DB16@0.150

DB16@0.150

DB16@0.150 (TYP.)

T

4DB25+30B32

260832 3 £4, é

3111 7-78 3086iaL310k Hanger Uag Stiffening Girder

NUULFI809289 Strut and Tie Model USIImIagda NUINENIRINITORILIILNATNEULTI

o

113 Stiffening Girder W11 PT Bars a9t

Eﬂﬁ 7-79 Load Transfer U312t 39862310k Hanger LLa Stiffening Girder

|
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IMNLUUINND9UDY Strut and Tie Model A11ad LLidgd@@ﬁﬁ’m%’m Hanger QTN Stiffening

Girder 1YiNNU 392 T ¢ia Hanger 1 q ANANRIVBI PT Bar Uu1a Diameter 50mm Uas A9628LT

v
o o

U@ 0.70Fpu 2=AANaINAL 185 T @a L& (Fy =0.9Fpu) a9%is 17 PT Bars 2u1@ 50 mm 14

NN30N8UIINTBLGaVY Hanger NU Stiffening Girder $113% 3 L&

7.8.5. NISLEINNIAILILIH Dapped End 28249 Approach Span

3111 7-80 N13LE3INNAIVILIM Dapped End 289 %29 Approach Span

MILEINAIRIUILITH Dapped End 2849 279 Approach Span Wa13t4 139N 32¥iita 9310

LHUEVDIREWIU Service Load =58 T i@ Bearing

FoniwLss fianne (Strength Limit State) = 90 T ¢i@ Bearing
7N Strut and Tie Model

I Tlu=187 T uae T2u=90T

Maswed PT Bar AAINIAMAIRANEUIANGI LYINAL 185 T dia Lew

@911 14 PT Bar 2119 50 mm (Diameter) UL TUURZLWIAS BEN9RT 2 LEY 6D Bearing

|
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311 7-81 M3AIMUII PT Bar
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7.8.6. NMSLEINNAIVILIOE Approach Span

),
1.50 4.50 18.00 3.65
A 4.40 4.50 ! 4.50 ) 4.50 ) 4.50 358

| | ! |
EPOXY Y 2 -2-PT-BAR  DIA.50 mm.
3 ‘-| FI— 4—M20 BOLTS SPACING = SIJ—:I. |-’
I

2-M50 CHEMICAL ANCHOR
—
Lul.‘."..g..[l...
f .
! L
STEEL CHANNEL COVER PLATE I‘b1
3 TENSION ROD WITH TURN BUCKLE
.

10.00 I

STEEL PLATE THICKNESS = 30 MM.

WUAUATWIYZ98.05, 18.00 .
RN 1:100

| 1.64 3.00 3.00 1.64

RECONSTRUCTION OF DECK (IF REQUIRED)

.

1
&L
==

STEEL CHANNEL COVER PLATE

TENSION ROD WITH TURN BUCKLE

311 7-82 n131d@INAAILILIIM Approach Span

a o a a = Yo a a 3
slumiaamwumnawmmmnm Approach Span Vlﬂiﬂﬂ:l"]v[,@(ﬂ%u%ﬂqﬂﬁiﬂﬂ%aﬂ Steel

Channel Plate 1iiatgsuiassuluiunden Lﬁalﬁaaﬁuﬁmﬁfﬂmmms HL-93 ¢34t
ﬂﬁnimﬁmuﬂm\‘i%’UNmﬁmmﬂ HL-93 9112% 1 design lane
Mp. =60 T-m/Girder
Mpeek = 18  T-m/Girder
M s = 183 T-m/Girder

M, =417 T-m/Girder

|
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Geometric Properties
Gross Conc.  Trans (n=9.53)
| 3000 |
Area (mm?) x 103 906.0 1011.2 T T
Inertia (mm?) x 108 | 153745.6 247597.8 Il |
¥ (mm) 373 476
Yy (Mm) 1027 924 o
[=]
S; (mm3) x 103 4124282 519679.2 ks
8, (mm8) x 103 1496717 268091.7
/ As= 982 mmt
Crack Spacing i |2lavers of
- |As = 1473 mm
2xdist+0.1dy/p }_\ 5
. As = 8400 mm
Loading (N.M,V + dN.dM.dV)
0.0,0.0,00 +00,1.0,00 All dimensions in milimetres
Clear cover to reinforcement= 37 mm
Concrete Rebar
f¢ = 18.0 MP = .
’ g leeel 1.£,=400 New Response File
a= 19mm -
fi = 1.43 MPa (auto) Steel Plate. f,= 24
£, = 1.86 mm/m €, = 100.0 mm/m 2020/10/20

311 7-83 N1TILATITHNITLAINAIAIUI LI Approach Span A28 Response-2000

0.9Mn = 0.9*474 = 426 T-m > Mu OK

Adopt Steel Plate Size 30 mm for Moment Strengthening.
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| 1.64 3.00 3.00 1.64

RECONSTRUCTION OF DECK (IF REQUIRED)

.

I
|-l
=

STEEL CHANNEL COVER PLATE

TENSICN ROD WITH TURN BUCKLE

To temporary lateral bracing of girder during erection, the tension rod with turn buckle of

tension force not greater than 2 T per bar.

The camber and distress of the deck shall be checked by the contractor and submit for

approval before erection.

|
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sz nl e sasTaInTUNIRaNnagIInaulln.a. 2500

~ a\ c Q
UNN 8 n1sLAIIzviaNUaaany

ADILATIFSIIHZWN I

dlamluunisianeminsianutasanslunsldnuuaslassaossniwana
2199 ldun Taseasnd Tied-arch VBITIINAIIRENIY LATIRINS T-girder VoIHZWIRTIITN
Tassadafuazmuuazlassaiagunnuazaataaewiu nanaunaznaImauasuings lagld
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1) annazdanguldau (Serviceability Limit State)
o A o A ' o A ' & A
Imaaﬁaa:wmammmaamﬂlumautm@aﬂﬂa:ﬂ@%qulﬁawu aaNuzdun

Imaaiﬁwuﬁamwmﬁsmmﬁuﬂdwﬁm‘hﬁ'@ﬁ@%gju’lﬁmu fe1tasnin 0.5 Tuwae
a1 3 (Vrouvenvelder and Waarts, 1993)
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2) &nMeziszae (Ultimate Limit State)
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Imﬁ"'avlﬂmmﬂaa@ﬁ'ﬂﬁmuﬂmﬂugﬂmam”mﬁm'mﬂaa@ﬁ'sl (Safety Index, B) n38
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aaane (Thoft-Christensen and Baker, 1982)
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vJusulasnd (Normal Distribution) 99114

1) annzianguldau (Serviceability Limit State)
inmaianulasansiinnuiiesidutesnit 0.5 annisilaaisaduldsdng
¥193371% (Standard Normal Distribution Table) 9z ladnmsianfianluasans
(Target Safety Index) L¥innu 0 inde lassasgzninaziaindssansluvauiua

A ) % v A o A, oA ! 4
amawcﬂ%ﬂqu‘lmm mﬂmmmwﬂaa@nmmmm‘lmummnmﬁ 0 mu"l,ﬂ
2) &nMeziszae (Ultimate Limit State)
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¥1@3371% (Standard Normal Distribution Table) az'ladinmsiasfinnudssans
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@131911 8-1 MIINWAIMIMAMNIANAVDI GW, waz GW, Ta39a379 Tied-arch nawn13taal

Nag

Concrete Steel MIN. LOAD Distribution | Impact Equi. Gross Weight ] Statistics of GWy (tons) Statistics of GWu (tons)
CASE| fc' (MPa) | fy (MPa) Pic Py pfc*Pfy | Py (kN) | Pu (k) Factor Factor__|GWy (tons)[GWu (tons)| Pfc™*Pfy*GWy[Pfc*Pfy*GWy?| Mean | Std. |Pfc*Pfy*GWu] PfcPfy*GWu?| Mean | std.

1 101 178.6 0.2662 0.0967 0.0257 404.4 575.4 0.835 1.20 41.2 58.6 1.06 43.60 73.2833 | 16.2839 151 88.28 101.032 | 21.2421
2 10.1 253.9 0.2662 0.2404 0.0640 553.8 7721 0.835 1.20 56.4 78.6 3.61 203.29 5.03 395.15

3 10.1 329.3 0.2662 0.3257 0.0867 707.0 941.5 0.835 120 719 95.8 6.24 448.74 8.31 795.79

4 10.1 404.7 0.2662 0.2404 0.0640 845.0 1098.0 0.835 1.20 86.0 1117 5.50 473.29 7.15 799.14

5 10.1 480.0 0.2662 0.0967 0.0257 845.6 967.7 0.835 1.20 86.1 98.5 222 190.65 2.54 249.68

6 145 178.6 0.3605 0.0967 0.0349 424.4 603.1 0.835 1.20 43.2 61.4 151 65.04 2.14 131.35

7 145 253.9 0.3605 0.2404 0.0867 564.1 815.5 0.835 1.20 57.4 83.0 4.98 285.67 7.19 597.04

8 145 329.3 0.3605 0.3257 0.1174 715.6 1001.0 0.835 1.20 728 1019 8.55 622.65 11.96 1218.34

9 145 404.7 0.3605 0.2404 0.0867 873.4 1188.0 0.835 1.20 88.9 120.9 7.71 684.83 10.48 1267.04

10 145 480.0 0.3605 0.0967 0.0349 1017.0 1350.0 0.835 1.20 103.5 137.4 3.61 373.50 4.79 658.14

11 18.9 178.6 0.2662 0.0967 0.0257 456.3 619.2 0.835 1.20 46.4 63.0 120 55.52 1.62 102.23

12 18.9 253.9 0.2662 0.2404 0.0640 602.2 850.1 0.835 1.20 61.3 86.5 3.92 240.38 5.54 479.02

13 18.9 329.3 0.2662 0.3257 0.0867 725.2 1062.0 0.835 1.20 738 108.1 6.40 472.14 9.37 1012.53

14 18.9 404.7 0.2662 0.2404 0.0640 877.3 1247.0 0.835 1.20 89.3 126.9 5.71 510.17 8.12 1030.74

15 18.9 480.0 0.2662 0.0967 0.0257 1037.0 1371.0 0.835 1.20 105.5 139.5 272 286.73 3.59 501.17

16 233 178.6 0.1071 0.0967 0.0104 512.5 633.7 0.835 1.20 52.2 64.5 0.54 28.17 0.67 43.07

17 233 253.9 0.1071 0.2404 0.0257 622.8 863.1 0.835 1.20 63.4 87.8 1.63 103.42 2.26 198.62

18 233 329.3 0.1071 0.3257 0.0349 769.7 1102.0 0.835 1.20 783 112.1 273 213.94 3.91 438.55

19 233 404.7 0.1071 0.2404 0.0257 899.7 1302.0 0.835 1.20 91.6 1325 2.36 215.83 3.41 451.99

20 23.3 480.0 0.1071 0.0967 0.0104 1049.0 1368.0 0.835 1.20 106.8 139.2 111 118.02 1.44 200.71

A1519% 8-2 ArnakaNdaaany B laseass Tied-arch Na®NISLEINANAG

Serviceabily limit state (SLS) Ultimate limit state (ULS)
Gross weight | prob. of | safety target Gross weight | prob. of | safety target
(tons) failure index index (tons) failure index index

73 0.4931 0.017 0 safe 25 0.0002 3.579 3.6 not safe
25 0.0015 2.965 0 safe 21 0.0001 3.768 3.6 safe
21 0.0007 3.211 0 safe 18 0.0000 3.909 3.6 safe
18 0.0003 3.395 0 safe 15 0.0000 4.050 3.6 safe
15 0.0002 3.579 0 safe 12 0.0000 4.191 3.6 safe
12 0.0001 3.76 0 safe

@191971 8-3 ANTNARIBAIMNWADTAVDI GW, WAz GW, la39a319 Tied-arch A18WAINS

~a o Qs
LdINNIAS

Concrete | Steel MIN. LOAD Distribution | Impact Equi. Gross Weight | Statistics of GWy (tons) Statistics of GWu (tons)
CASE| fc' (MPa) | fy (MPa) Pfc’ Pry Pfc*Pfy | Py(kN) | Pu(kN) | Factor | Factor |GWy (tons)|GWu (tons)| Pfc*Pfy*GWy|Pfc*Pfy*GWy?| Mean | Std. |Pfc*Pfy*GWu] PfcPfy*GWu?| Mean | Std.
1 10.1 1786 | 0.2662 | 0.0967 | 0.0257 | 1017.0 | 1166.0 | 0.835 1.20 1035 1187 2.66 275.77 1672 | 349 3.06 362.50 190.4 | 37.0
2 10.1 2539 | 0.2662 | 0.2404 | 0.0640 | 1199.0 | 1502.0 | 0.835 1.20 122.0 152.9 7.81 952.92 9.78 1495.40
3 10.1 3203 | 02662 | 03257 | 0.0867 | 13650 | 1639.0 | 0.835 1.20 138.9 166.8 12.04 1672.72 14.46 2411.66
4 101 4047 | 02662 | 02404 | 00640 | 13900 | 1708.0 | 0.835 1.20 1415 173.8 9.05 1280.70 11.13 1933.71
5 101 480.0 | 0.2662 | 0.0967 | 0.0257 | 1390.0 | 1750.0 | 0.835 1.20 1415 178.1 3.64 515.16 4.59 816.56
6 145 1786 | 03605 | 0.0967 | 0.0349 | 11130 | 12080 | 0.835 1.20 1133 122.9 3.95 447.35 4.29 526.97
7 145 2539 | 03605 | 0.2404 | 0.0867 | 1477.0 | 1646.0 | 0.835 1.20 150.3 167.5 13.03 1958.48 14.52 243231
8 145 3203 | 03605 | 03257 | 0.1174 | 1769.0 | 1981.0 | 0.835 1.20 180.0 2016 2114 3805.03 23.67 4771.67
9 145 4047 | 03605 | 02404 | 0.0867 | 1900.0 | 21160 | 0.835 1.20 193.4 215.3 16.76 3240.90 18.67 4019.67
10 145 480.0 | 03605 | 0.0967 | 0.0349 | 1858.0 | 2239.0 | 0.835 1.20 189.1 227.9 6.59 1246.65 7.95 1810.35
11 18.9 1786 | 0.2662 | 0.0967 | 0.0257 | 11040 | 12420 | 0.835 1.20 1123 126.4 2.89 324.97 3.25 411.30
12 18.9 2539 | 0.2662 | 0.2404 | 0.0640 | 15440 | 1691.0 | 0.835 1.20 157.1 172.1 10.06 1580.20 11.01 1895.41
13 18.9 3203 | 02662 | 0.3257 | 0.0867 | 1942.0 | 21280 | 0.835 1.20 197.6 216.6 17.13 3385.77 18.77 4065.39
14 18.9 4047 | 02662 | 02404 | 0.0640 | 2149.0 | 2403.0 | 0.835 1.20 218.7 2445 14.00 3061.18 15.65 3827.58
15 18.9 480.0 | 0.2662 | 0.0967 | 0.0257 | 2129.0 | 2428.0 | 0.835 1.20 216.7 247.1 5.58 1208.54 6.36 1571.84
16 233 1786 | 01071 | 0.0967 | 00104 | 11340 | 12740 | 0.835 1.20 115.4 129.6 1.20 137.92 1.34 174.08
17 233 2539 | 01071 | 0.2404 | 00257 | 1571.0 | 1730.0 | 0.835 1.20 159.9 176.1 4.12 658.06 4.53 798.00
18 233 3203 | 01071 | 03257 | 0.0349 | 19760 | 21750 | 0.835 1.20 2011 2213 7.01 1410.03 7.72 1708.33
19 233 4047 | 01071 | 02404 | 00257 | 2289.0 | 25040 | 0.835 1.20 232.9 264.0 6.00 1397.02 6.80 1794.12
20 233 480.0 | 01071 | 0.0967 | 00104 | 2381.0 | 27530 | 0835 1.20 242.3 280.2 251 608.03 2.90 812.86

ai 1 | Qs v . [ ~a o Qs
M13191 8-4 AATUANNLaANY yi) Tﬂi\iﬂi'\\‘l Tied-arch MPRAINITLEINNIAY

Serviceabily limit state (SLS) Ultimate limit state (ULS)
Gross weight | prob. of | safety target Gross weight | prob. of | safety target
(tons) failure index index (tons) failure index index
167 0.4980 0.005 0 safe 57 0.0002 3.605 3.6 safe
25 0.0000 4.068 0 safe 25 0.0000 4.469 3.6 safe
21 0.0000 4,183 0 safe 21 0.0000 4.577 3.6 safe
18 0.0000 4.268 0 safe 18 0.0000 4.658 3.6 safe
15 0.0000 4.354 0 safe 15 0.0000 4.739 3.6 safe
12 0.0000 4.440 0 safe 12 0.0000 4.820 3.6 safe
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One-car | Q(tons) B Two-car | Q(tons) B
25.00 4.50 Single Unit 25.00 4.11
Single Unit
59.47 3.60 37.09 3.60
50.50 3.96 Semi-trailer 50.50 3.33
Semi-trailer
65.46 3.60 42.82 3.60
50.50 3.94 Full-trailer 50.50 3.38
Full-trailer
64.50 3.60 44.00 3.60
Three-car | Q (tons) B Four-car | Q(tons) B
25.00 3.70 Single Unit 25.00 3.59
Single Unit
26.70 3.60 24.77 3.60
50.50 292
Semi-trailer
34.94 3.60
50.50 299
Full-trailer
36.08 3.60

A A = [ A ' [ . A
WaRsana1ariaulaaans B ana13190 5.2-4 znuI1laseaine Tied-arch &
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Nag

Concrete Steel MIN. LOAD Distribution | Impact Equi. Gross Weight | Statistics of GWy (tons) tatistics of GWu (tons)
CASE| fc' (MPa) | fy (MPa) pfc Py Pfc*Pfy | Py (kN) | Pu (kN) Factor Factor _|GWy (mnsi cwu Eluns) Pfc™*Pfy*GWy [Pfc*Ply*GWy?| Mean | std. |Pfc*Piy*Gwu| Pic*Py*Gwu?| Mean | std.

1 10.1 178.6 0.2662 0.0967 0.0257 136.8 208.3 0.878 1.20 132 20.2 0.34 451 27.8 9.3 0.52 10.46 35.9 13
2 10.1 253.9 0.2662 0.2404 0.0640 140.5 197.0 0.878 1.20 13.6 19.1 0.87 11.83 122 23.27

3 10.1 329.3 0.2662 0.3257 0.0867 138.5 198.8 0.878 1.20 134 19.2 116 15.58 167 32.09

4 10.1 404.7 0.2662 0.2404 0.0640 152.8 196.5 0.878 1.20 14.8 19.0 0.95 14.00 122 23.15

5 101 480.0 0.2662 0.0967 0.0257 149.1 196.9 0.878 1.20 14.4 19.1 0.37 5.36 0.49 9.35

6 145 178.6 0.3605 0.0967 0.0349 265.8 362.4 0.878 1.20 25.7 35.1 0.90 23.08 1.22 42.90

7 145 253.9 0.3605 0.2404 0.0867 295.0 379.1 0.878 1.20 286 36.7 2.48 70.66 3.18 116.69

8 145 329.3 0.3605 0.3257 0.1174 297.2 379.8 0.878 1.20 28.8 36.8 3.38 97.14 4.32 158.63

9 145 404.7 0.3605 0.2404 0.0867 298.4 381.9 0.878 1.20 28.9 37.0 2.50 72.30 3.20 118.42

10 145 480.0 0.3605 0.0967 0.0349 282.4 377.9 0.878 1.20 27.3 36.6 0.95 26.05 1.28 46.64

11 18.9 178.6 0.2662 0.0967 0.0257 369.9 387.0 0.878 1.20 35.8 375 0.92 33.00 0.96 36.12

12 18.9 253.9 0.2662 0.2404 0.0640 379.0 463.4 0.878 1.20 36.7 44.8 2.35 86.11 2.87 128.74

13 18.9 329.3 0.2662 0.3257 0.0867 364.4 483.6 0.878 1.20 35.3 46.8 3.06 107.82 4.06 189.90

14 18.9 404.7 0.2662 0.2404 0.0640 383.9 489.5 0.878 1.20 37.2 47.4 2.38 88.36 3.03 143.65

15 18.9 480.0 0.2662 0.0967 0.0257 369.0 477.1 0.878 1.20 35.7 46.2 0.92 32.84 119 54.89

16 233 178.6 0.1071 0.0967 0.0104 361.6 397.8 0.878 1.20 35.0 38.5 0.36 12.68 0.40 15.35

17 233 253.9 0.1071 0.2404 0.0257 423.7 547.4 0.878 1.20 41.0 53.0 1.06 43.29 1.36 72.26

18 233 329.3 0.1071 0.3257 0.0349 392.4 538.3 0.878 1.20 38.0 52.1 132 50.29 1.82 94.64

19 233 404.7 0.1071 0.2404 0.0257 443.7 550.5 0.878 1.20 42.9 53.3 111 47.48 137 73.08

20 23.3 480.0 0.1071 0.0967 0.0104 411.3 552.8 0.878 1.20 39.8 53.5 0.41 16.41 0.55 29.64

AN5191 8-6 ARTRANNLAaAAY B las9a39 T-girder Aa®NLEINANAS

Serviceabily limit state (SLS) Ultimate limit state (ULS)
Gross weight | prob. of | safety target Gross weight | prob. of | safety target
(tons) failure index index (tons) failure index index
27 0.4666 0.084 0 safe 25 0.1677 0.963 3.6 not safe
25 0.3827 0.298 0 safe 21 0.0941 1.316 3.6 not safe
21 0.2335 0.727 0 safe 18 0.0570 1.580 3.6 not safe
18 0.1471 1.049 0 safe 15 0.0325 1.845 3.6 not safe
15 0.0852 1.371 0 safe 12 0.0175 2.109 3.6 not safe
12 0.0453 1.692 0 safe
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Concrete | _Steel MIN. LOAD Distribution | Impact Equi. Gross Weight Statistics of GWy (tons) tatistics of GWu (tons)
CASE | fc' (MPa) | fy (MPa) Pfc' Pfy Pfc*pPfy Py (kN) Pu (kN) Factor Factor__|GWy (tons) |GWu (tons)| Pfc™*Pfy*GWy |Pfc*Pfy*GWy?| Mean Std. | Pfc*Pfy*GWu| Pfc*Pfy*GWu? | Mean Std.

1 10.1 178.6 0.2662 0.0967 0.0257 637.7 856.9 0.878 1.20 61.7 829 1.59 98.07 75.2 5.2 214 177.07 100.5 6.1
2 10.1 253.9 0.2662 0.2404 0.0640 678.8 932.9 0.878 1.20 65.7 90.3 4.20 276.24 5.78 521.76

3 10.1 329.3 0.2662 0.3257 0.0867 717.7 998.6 0.878 1.20 69.5 96.6 6.02 418.24 8.38 809.70

4 10.1 404.7 0.2662 0.2404 0.0640 756.4 1047.0 0.878 1.20 73.2 101.3 4.69 343.01 6.49 657.19

5 10.1 480.0 0.2662 0.0967 0.0257 794.2 1071.0 0.878 1.20 76.9 103.7 1.98 152,11 2.67 276.61

6 145 178.6 0.3605 0.0967 0.0349 738.1 1001.0 0.878 1.20 714 96.9 2.49 177.94 3.38 327.27

7 145 253.9 0.3605 0.2404 0.0867 771.8 1031.0 0.878 1.20 74.7 99.8 6.48 483.67 8.65 863.10

8 145 329.3 0.3605 0.3257 0.1174 771.8 1008.0 0.878 1.20 74.7 97.6 8.77 655.08 11.45 1117.40

9 145 404.7 0.3605 0.2404 0.0867 771.8 1030.0 0.878 1.20 74.7 99.7 6.48 483.67 8.64 861.42

10 14.5 480.0 0.3605 0.0967 0.0349 7719 1043.0 0.878 1.20 747 100.9 2.61 194.61 3.52 355.31

11 18.9 178.6 0.2662 0.0967 0.0257 805.7 1068.0 0.878 1.20 78.0 103.4 2.01 156.55 2.66 275.07

12 18.9 253.9 0.2662 0.2404 0.0640 808.1 1048.0 0.878 1.20 78.2 101.4 5.01 391.50 6.49 658.45

13 18.9 329.3 0.2662 0.3257 0.0867 808.1 1125.0 0.878 1.20 78.2 108.9 6.78 530.24 9.44 1027.66

14 18.9 404.7 0.2662 0.2404 0.0640 808.1 1091.0 0.878 1.20 78.2 105.6 5.01 391.50 6.76 713.59

15 18.9 480.0 0.2662 0.0967 0.0257 808.2 1017.0 0.878 1.20 78.2 98.4 2.01 157.52 2.53 249.42

16 233 178.6 0.1071 0.0967 0.0104 832.8 999.2 0.878 1.20 80.6 96.7 0.83 67.28 1.00 96.85

17 233 253.9 0.1071 0.2404 0.0257 883.3 1192.0 0.878 1.20 85.5 115.4 220 188.15 297 342.65

18 233 329.3 0.1071 0.3257 0.0349 883.7 1051.0 0.878 1.20 85.5 101.7 2.98 255.06 3.55 360.78

19 233 404.7 0.1071 0.2404 0.0257 883.7 1162.0 0.878 1.20 85.5 1125 220 188.32 2.90 325.62

20 23.3 480.0 0.1071 0.0967 0.0104 883.7 1157.0 0.878 1.20 85.5 112.0 0.89 75.75 1.16 129.85
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Serviceabily limit state (SLS) Ultimate limit state (ULS)
Gross weight | prob. of | safety target Gross weight | prob. of | safety target
(tons) failure index index (tons) failure index index
75 0.4835 0.041 0 safe 78 0.0001 3.715 3.6 safe
25 0.0000 9.630 0 safe 25 0.0000 | 12.446 3.6 safe
21 0.0000 | 10.397 0 safe 21 0.0000 | 13.105 3.6 safe
18 0.0000 | 10.972 0 safe 18 0.0000 | 13.599 3.6 safe
15 0.0000 | 11.547 0 safe 15 0.0000 | 14.093 3.6 safe
12 0.0000 [ 12.123 0 safe 12 0.0000 | 14.587 3.6 safe
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Concrete | Steel MIN. LOAD Distribution | Impact Equi. Gross Weight Statistics of GWy (tons) tatistics of GWu (tons)
CASE| fc' (MPa) | fy (MPa) Pfc’ Ply Pic*Ply | Py(N) | Pu(kN) | Factor | Factor |GWy (tons)|GWu (tons)| PicPiy*GWy PicPiy*GWy?Y| Mean | Std. |Pic*Pfy*GWu] Pic*Pfy*GWi’| Mean | Std.
1 101 1786 | 0.2662 | 0.0967 | 0.0257 | 104.1 143.4 1 1.20 8.8 12.2 0.23 2.01 11,5905 | 1.97132 0.31 3.82 15.1387 | 2.24979
2 101 2539 | 0.2662 | 0.2404 | 0.0640 | 103.8 1423 1 1.20 8.8 12.1 0.56 4.98 0.77 9.36
3 10.1 3203 | 0.2662 | 0.3257 | 0.0867 | 103.8 1423 1 1.20 8.8 12.1 0.76 6.74 1.05 12.67
4 10.1 4047 | 02662 | 0.2404 | 0.0640 103.8 1423 1 1.20 8.8 12.1 0.56 2.98 0.77 9.36
5 10.1 480.0 | 0.2662 | 0.0967 | 0.0257 103.8 1423 1 1.20 8.8 12.1 0.23 2.00 0.31 3.76
6 145 1786 | 03605 | 0.0967 | 0.0349 | 1343 174.4 1 1.20 11.4 14.8 0.40 4.54 0.52 7.66
7 145 2539 | 0.3605 | 0.2404 | 0.0867 | 1343 174.4 1 1.20 11.4 14.8 0.99 11.29 1.28 19.04
8 145 3203 | 03605 | 0.3257 | 01174 | 1343 174.4 1 1.20 11.4 14.8 1.34 15.29 174 25.79
9 145 404.7 | 03605 | 0.2404 | 0.0867 134.3 174.4 1 1.20 114 14.8 0.99 11.29 1.28 19.04
10 145 480.0 | 03605 | 0.0967 | 0.0349 134.3 174.4 1 1.20 114 14.8 0.40 4.54 0.52 7.66
1 18.9 1786 | 0.2662 | 0.0967 | 0.0257 157.5 200.8 1 1.20 13.4 17.1 0.34 4.61 0.44 7.50
12 18.9 2539 | 0.2662 | 0.2404 | 0.0640 | 157.5 200.8 1 1.20 13.4 17.1 0.86 11.46 1.09 18.63
13 18.9 3203 | 0.2662 | 0.3257 | 0.0867 | 157.5 200.8 1 1.20 13.4 17.1 116 15.53 1.48 25.24
14 18.9 4047 | 02662 | 0.2404 | 0.0640 157.5 200.8 1 1.20 13.4 17.1 0.86 11.46 1.09 18.63
15 18.9 480.0 | 0.2662 | 0.0967 | 0.0257 157.5 200.8 1 1.20 13.4 17.1 0.34 4.61 0.44 7.50
16 233 1786 | 01071 | 0.0967 | 0.0104 172.0 223.4 1 1.20 14.6 19.0 0.15 221 0.20 373
17 233 2539 | 01071 | 0.2404 | 00257 | 1720 223.4 1 1.20 14.6 19.0 0.38 5.50 0.49 9.28
18 233 3203 | 01071 | 03257 | 00349 | 1720 223.4 1 1.20 14.6 19.0 0.51 7.45 0.66 12.57
19 233 4047 | 01071 | 0.2404 | 0.0257 172.0 223.4 1 1.20 14.6 19.0 0.38 5.50 0.49 9.28
20 233 480.0 | 01071 | 0.0967 | 0.0104 172.0 223.4 1 1.20 14.6 19.0 0.15 221 0.20 3.73
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Serviceabily limit state (SLS) Ultimate limit state (ULS)
Wheel Load | prob. of | safety target Wheel Load | prob. of | safety target
(tons) failure index index (tons) failure index index
25 1.0000 -6.802 0 not safe 25 1.0000 -4.383 3.6 not safe
21 1.0000 -4.773 0 not safe 21 0.9954 -2.605 3.6 not safe
18 0.9994 -3.251 0 not safe 18 0.8983 -1.272 3.6 not safe
15 0.9581 -1.730 0 not safe 15 0.4754 0.062 3.6 not safe
11 0.3823 0.300 0 safe 7 0.0001 3.618 3.6 safe
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Concrete Steel MIN. LOAD Distribution | Impact | _Equi. Gross Weight Statistics of GWy (tons) tatistics of GWu (tons)
CASE| fc' (MPa) | fy (MPa) Pfc’ Py Pic*Py | Py (kN) | Pu (kN) Factor Factor _|GWy (tons)|GWu (tons)| Pfc*Pfy*GWy |Pfc*Pfy*GWy?| Mean | Std. |Pfc™*Pfy*GWu| Pfc*Pfy*GWu?| Mean | Std.
1 10.1 178.6 0.2662 0.0967 0.0257 200.7 257.8 1 1.20 171 21.9 0.44 7.49 22.2014 | 4.00076 0.56 12.36 28.131 | 4.1769
2 101 253.9 0.2662 0.2404 0.0640 200.7 262.2 1 1.20 171 22.3 1.09 18.62 143 31.77
3 10.1 329.3 0.2662 0.3257 0.0867 200.7 264.5 1 1.20 171 225 1.48 25.21 1.95 43.79
4 10.1 404.7 0.2662 0.2404 0.0640 200.7 264.7 1 1.20 17.1 225 1.09 18.62 1.44 32.38
5 10.1 480.0 0.2662 0.0967 0.0257 200.7 264.7 1 1.20 171 225 0.44 7.49 0.58 13.03
6 145 178.6 0.3605 0.0967 0.0349 249.8 315.6 1 1.20 21.2 26.8 0.74 15.71 0.94 25.08
7 145 253.9 0.3605 0.2404 0.0867 249.8 324.7 1 1.20 21.2 27.6 184 39.06 2.39 65.99
8 145 329.3 0.3605 0.3257 0.1174 249.8 327.2 1 1.20 21.2 27.8 249 52.90 3.26 90.76
9 145 404.7 0.3605 0.2404 0.0867 249.8 327.2 1 1.20 21.2 27.8 1.84 39.06 2.41 67.01
10 145 480.0 0.3605 0.0967 0.0349 249.8 327.2 1 1.20 21.2 27.8 0.74 15.71 0.97 26.96
11 18.9 178.6 0.2662 0.0967 0.0257 305.2 361.6 1 1.20 25.9 30.7 0.67 17.32 0.79 24.31
12 18.9 253.9 0.2662 0.2404 0.0640 305.6 375.1 1 1.20 26.0 31.9 1.66 43.16 2.04 65.03
13 18.9 329.3 0.2662 0.3257 0.0867 305.6 376.1 1 1.20 26.0 32.0 2.25 58.46 277 88.54
14 18.9 404.7 0.2662 0.2404 0.0640 305.6 376.1 1 1.20 26.0 32,0 1.66 43.16 2.05 65.37
15 18.9 480.0 0.2662 0.0967 0.0257 305.6 376.1 1 1.20 26.0 32.0 0.67 17.36 0.82 26.30
16 233 178.6 0.1071 0.0967 0.0104 339.5 395.1 1 1.20 28.8 33.6 0.30 8.62 0.35 11.67
17 233 253.9 0.1071 0.2404 0.0257 340.5 410.6 1 1.20 28.9 34.9 0.74 21.55 0.90 31.34
18 233 329.3 0.1071 0.3257 0.0349 340.5 412.3 1 1.20 28.9 35.0 1.01 29.19 122 42.80
19 233 404.7 0.1071 0.2404 0.0257 340.5 412.3 1 1.20 289 35.0 0.74 21.55 0.90 31.60
20 23.3 480.0 0.1071 0.0967 0.0104 340.5 4123 1 1.20 28.9 35.0 0.30 8.67 0.36 12.71
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Serviceabily limit state (SLS) Ultimate limit state (ULS)
Wheel Load | prob. of | safety target Wheel Load | prob. of | safety target
(tons) failure index index (tons) failure index index
25 0.7579 -0.700 0 not safe 25 0.2267 0.750 3.6 not safe
22 0.4799 0.050 0 safe 21 0.0439 1.707 3.6 not safe
21 0.3820 0.300 0 safe 18 0.0076 2.425 3.6 not safe
18 0.1468 1.050 0 safe 15 0.0008 3.144 3.6 not safe
15 0.0359 1.800 0 safe 13 0.0001 3.623 3.6 safe
12 0.0054 | 2.5499 0 safe 12 0.0001 3.862 3.6 safe
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:i 1 U
@15719% 9-1 A laglunsysmzaznn

¢
ﬂﬂﬁZlaﬂﬂi1ﬂ1f{1yim3ﬁzw1umﬂ1aiﬂﬁ

sozAANIUNT 22 130U (660 T1)

=)

M M Sy |[mdunudeniia|  NMAuNY | Factor | imewnde | sauduidu

m) ) "Fn" x Fn (U1) @)

1 [ugeulfudgaTassaianeuniaaz iy

494 Arch Span FATENIU 4 550,000.00 | 2,200,000.00 | ~~1.1489|  631,895.00 |  2.527,580.00

39 Approach Span Fr9az NI 8 650,000.00 5,200,000.00 1.1489 746,785.00 5,974,280.00

2 [NugousesuAnnounIa Epoxy Injection u. 1200 1,000.00 1,200,000.00 1.1489 1,148.90 1,378,680.00
3 |awaeuliinlzaTnseadie Arch Span (S6,S7, S8, S9)

1uAARY Hanger Tnal nazidufdainugade It 240 250,000.00 | ~60,000,000.00 |  1.1489|  287,25.00 | 68,934,000.00

NUIATUANAY Tie Girder #ag RC Floor FINALWIY 4 9,921,000.00 39,684,000.00 1.1489| 11,398,236.90 | 45,592,947.60

%@ Temporary Shoring Az 4 9.468,750.00 | 37.875000.00 |  1.1489| 10,878,646.88 | 43,514,587.50

91UFBN Arch Rib 118 Wind Bracing TN 4 3,160,000.00 | 12,640,00000 |  1.1489| 3,630,524.00 | 14,522,096.00

4 |ugeniliinlyuaiuiideaia Approach Span

augemlfulyiTaseadngia st siz FUAENIU 2 3,072,000.00 | 6,144,000.00 | 1.1489| 3,529420.80 |  7,058,841.60
AugeuliuyiTaseadagae s2,84, 811 AN 3 1.230,000.00 | 3,690,000.00-|  1.1489| 1413,147.00 |  4,239,441.00
useuliuljalasaaiiegig s3 BTN 1 3,052,000.00 | 3,052,00000 |  1.1489| 3,506442.80 |  3,506,442.80
oyl lasaaiiegia 5,810 FIALIIY 2 2,635,000.00 5,270,000.00 11489 3,027,351.50 | 6,054,703.00
annfed 8 sreazwn) AT, 1,296 8,000.00 | | 10;368,000.00 |  1.1489 9,19120 | 11,911,795.20
5 |eusnidou Spherical Bearing 1 16 650,000.00|- -10,400,000.00 | 11489  746,785.00 | 11,948,560.00
6 |usniden Elastomeric Bearing 1 48 60,000.00-  2,880,000.00 |  1.1489 68934.00 |  3,308.832.00
7 |eugomildou Expansion Joint wAs 78 40,000.00 | 3,120,000.00 | 1.1489 4595600 | 3,584,568.00
8 [sumadestunndeuanmmwaouria AT, 11,300 35000 | 3,955,000.00 |  1.1489 402.12 | 4,543,899.50

ST
9 |[asefii9anes

aniefinnuudy AT, 2,700 50.00 135,000.00 1.1489 5745 155,101.50
91U Tack Coat A3N. 2,700 150.00 405,000.00 1.1489 17234 465.304.50
Auyffieaiaanaeunia AC 60/70 a3, 2,700 350.00 945,000.00 1.1489 402.12 1,085,710.50

10 [andidurnes

Fmei Tuwanadin Fimaea) A5, 100 350 35,000.00 1.1489 402.12 40211.50
Fnes Tuwara@dn (Fu12) a3, 100 350 35,000.00 1.1489 402.12 40,211.50
11 |vwessaeuruunsgeu$lalasiadazmunissuses au 1 1,000,000.00 1,000,000/  1.0000{ 1,000,000.00 |  1,000,000.00

o
Shop Drawing HAZAITULUUVILITIVDIAS NI

12 [m1Feiiey

fhmmﬂq3ﬂLLU'anumdmjaﬂﬂﬁmiw%’auﬁﬂg@ IS 5 10,000.00 50,000.00
Andinau 1hou 22 30,000.00 660,000.00
AnsunTeaneuiinned2 30 1oy 2 4,000.00 88,000.00
avilszah - T - Tnsdwt hou 2 10,000.00 220,000.00
ATAMITAOUATINBW 2 T (157) U 660 1,840.00 1,214,400.00
lsgnFuiisuazmsanseg LS. 1 1,100,000.00 1,100,000.00

A linenuysazazmuaniae| 210,233,000.00 244,720,193.70

|
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9.1  31UALIIEANTUTTAIMINANATL T AN

< o
9.1.1. WIIH

g
mu"\ﬂﬂ"j'ﬁ 72500 LRI 817 ﬂ [SUob] ‘ﬁuﬁﬁqﬂ M AIINURNT
1.1. BRACKETS PATE 12 MM. un 300 x 400 x 28000 fnL
- 0.92 n x 68 u x 9722 fn. - 6,082.08 nn.
1.2. BRACKETS PATE 12 MM. N 700 x 400 X _280.00 An/3.
- 280 . x 68 du x 9122+ . - 1851069 nn.
1.3. BRACKETS PATE 25 MM. YU 300 x 350 x _583.00 AN/4l.
- 1.05 u. x 68 Fu x 20243 an. e 1445350 nn.
2. SUPPORT BEAMS H-350 N 300 x 350 X _157.00 AN/A.
- 750 . x 2 By x 137.00 . - 2,05500 .
3. SUPPORT BEAMS H-300 11 300 x 300 x 9400 paJn
= 3.00 u. x 14 Ty Q 94.00 . - 394800 nn.
3.1. SUPPORT BEAMS H-300 PR 300 X 300 X 94.00 /4.
- 3.10 u. x 4 Fu x 9400 an. - 1,16560 nn.
3.2. SUPPORT BEAMS H-300  1q 300 x 300 x 9400 nns.
- 2.20 " X 4 u X 94.00 an. - 827.20 mn.
3.3. SUPPORT BEAMS H-300  11q 300 x 300 X 9400 o
- 6.00 u. x 8 Fu x 94.00 an. - 4,512.00 .
3.4. SUPPORT BEAMS H-300  1n 300 x 300 Q 9400 n
- 4.00 n x 4 u > 94.00 an. - 1,504.00 An.
3.5. SUPPORT BEAMS H-300 VUIN 300 X 300 X ﬂ nn./al.
- 6.85 u, x 2 u x _94.00 n. - 128780 nn.
4. BRACING C 200 un 200 e 80 x 5 x 24.60 ANl
- 4.50 n x 5 Fu x 2460 an. - 55350 nn.
4.1. PATE 12 MM. YU 300 X 7,500 X 12 X 280.00 nn./al.
- 22,50 . X g, o du x 912 . - 8749.80 nn.
4.2. STIFNET 9 MM, Qg 300 X 150 x 12 x 280.00 ANl
- 0.45 u. x 272 Fu x 1201 an. - 8924.18 .
Hhathsa = 72,573.36  nn.
\aleUSinaunin de Hufideiiu - 72,573.36 / 375.00 - 193.53 nn./A5.l.
fvuay3unm Uszandld 200.00 AN./ATH.

|
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L.Awndn 193.53 an. x

ANYDY - 6in 193.53 . x
dlon, @ due An 10%

Anldou 1 A% yarldau 80 % wewin 20 %

7,770.19 X
2.PRECAST FORM Yannu 1 M1919095 N
—~CONCRETE GRADE 30 0.20 av.l. X
~STEEL REINFORCING 12 mm. 11.958 nn. X
A dan s
AussUszneURnda An 20 % vasATan
6,983.14 X

ANEEIU fB MNSILAS

A9 AATIANTITINNA 8,000 UIN/AT.4.

28.00

8.50

33U

(1)

0.80

(1)
0.2

2,400
24:00,

(2)
1)+ ()

0.20

um

um

r

5418.81

1,645.00
7,063.81

706.38
7,770.19

6,216.15

6,216.15

um
um
um
um

um

um

2
u./4

480.00
286.99
766.99
6,983.14

1,396.63

8,379.77

8,379.77
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9.1.2. Temporary Shoring

2. 9% Erection Truss & Segment

2.1 AdLIUNIAAAILTNIUALTENBULETIIU Launching Truss (AT8azldaa 3) 2,340,000.00 LN

2.2 endLiiun1sdsznau@aas Segment ¢ia 1 7@ Truss (gimauﬁm 4) 2,151,000.00 1N

a & X o A .
(2.1+2.2) A1OA6J — Ja08% LAZAILWUNITAD 1 ”]{@] 4,491,000.00 U

3. enpudvaunyol lu-nay szazne@ai 50 na.

3.1 Launching Truss 185.68 At
3.2 qﬂﬂszﬁﬂi:naumiﬁwwu 130 %
7@ Hydraulic jack 30 A%
70 Stress Bar UANIZLTIUUIN 40 6%
Qﬂﬂiﬂi‘ﬂﬂiad Truss URZTAN Segment 60 A
EREY 130 A%
3.1+3.2 315.69 au

3.3 @nundnoTusg1unan (Truss)
JONTALRDT 6 Gt @6 LS. 55,000.00 U1 = 330,000 LN

' R ) 4 “ A o o a o o ° v @ ' 'y §
(20A7 AUVY WINW 798NV 3 AU LAUNTI 1 I UNSI 2 IH Wawnensaunwduzuirwdaiia ﬂizﬂuﬂ&lLLﬂxﬂ"ll"H%’]ﬁauﬂ)

LATH 50 A% 5 1 2 A @ 10 15,000.00 UM 150,000.00 UM

o v A o o X o
(I 2 @ #2947 - v und — a9 5 W)

AWIU 15 A% 5 7% 300 22,500.00 LN

374 3.3 = 502,500.00 U
3.4 @iwuﬁmqﬂmzﬁl,m:%umur_iaﬂ 131fip7  \iiaae 8,000.00 UM = 104,000.00 LN
374 3.3+3.4 = 606,500.00 U
3.5 @1@Liunng 10% (3.3+3.4) = 60,650.00 1N
3.1+3.2+3.3 7706 U&Y Launching Truss Lm:@hgﬂmtﬁ = 667,150.00 LN

anuuadli — nau 2.1fiw7  1finae 667,150.00 U = 1,334,300.00 LN

37461 (1. Launching Truss Ll,a:ﬂ"mq‘ﬂﬂit;ﬁ + 2. Erection Truss & Sehment + 3. @i’l"ﬂuﬁhqﬂﬂitﬁ) da 1 7@

142+3 = 19,114,144.00 Un

Launching Truss For Super Structure

1 Launching Truss 174
Launching Truss 170 TARS 19,114,144.00 U = 19,114,144.00 U
Concrete Segment 1898.33 aU.N.  AU.U. 8T 10,068.93 U

Segment 155 Ea Ea 8¢ 123,317.06 U

B ' ' & dd
91@A1 Launching Truss @1aWIGNUNIITIN

19,114,144.00/438.658 43,574 Un/as.a.

[
o o

IUW AaTIaN Launching Truss 7 43,000 UN/913.4.

|
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2. 3% Erection Truss & Segment

2.1 dUEuNTRAaI TN ILAZTo 00 WET9M Launching Truss (g}ﬁmué‘m 3) = 2,340,000.00 1N

2.2 fmauiiunatlsznau@aay Segment ¢a 1 7@ Truss (@swauﬁm 4) = 2,151,000.00 LN

P a & & o A '
AAAA — Jo0a% uRsANiumIde 1 7@ (2.1)+(2.2) = 4,491,000,00

3. ﬂ'wudaqﬂmtﬁ lu-nau sz0En9faf 50 N,

3.1 Launching Truss 185.68 Ath

3.2 qﬂﬂifﬁﬂizﬂaumiﬁnm 130.00 6%

-7@ Hydraulic jack 30 At

-@ Stress Bar LALNILLTILYIN 40 Gl

-gunnlanvad Truss WazTALN Segment 60 Gtk

0 130 9%

3.1+3.2 = 315.69 6%

3.1 ANUWENLTUFIWREN (Truss)

SanTaLaes 6 e @ LS. 55,000.00 = 330,000.00 LN

' % ?,’ o X o Aa o o Aa [ o I o
(3307 AUVY WINW IDLNVL 3 I LAUNII 1 I 8NRI 2 I Lmumawsawﬂmﬂummuﬁmm

dsennnouazen lanadne)
-LATH 50 6% 5 1% 2 6% @ 15,000.00 = 150,000.00 LN
o v 2 o 1y & o
(I 2 A A9 - e Bndu — 89 5 )
-AUNIW 15 AU 5 'JD‘LI; 300 = 22,500.00 U

334 3.1 = 502,500.00 LU

|
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azwquﬂizﬁ(ﬂﬁqa@imaﬂﬂill'ﬂ'm'ﬂa?ﬁﬂﬂaﬁiqﬂﬂa%ﬂw.ﬁ. 2500

3.2 @i’muﬁwqﬂmtﬁuaz%umusiaﬂ 13 1N @ 8000 =104,000.00 LN
974 3.1+3.2 = 606,500.00 LN
3.3 fN@LWNNT 10% 606,500.00 = 60,650.00 LN
JIUANYWRY Launching Truss u,a:ﬂ"lqﬂﬂsﬂi (3.1+3.2+3.3) = 667,150.00 LN
faussld — nay 2@ 667,150.00 = 1,334,300.00 1N

3741 (1. Launching Truss LLﬂ:ﬂ"]ﬂqﬂﬂSiﬁ + 2. Erection Truss & Sehment + 3. @i’]‘lluddaqﬂﬂiﬂi)

o 179

1+2+3 = 19,114,144.00 U

Launching Truss For Super Structure

I Launching Truss = 1 7@

Launching Truss 1 Ta X 19,114,144.00 = 19,114,144.00 U
Concrete Segment = 1898.330 a1.4. 3901618 1 aU.4. =10,068.93 1N
Segment = 155 Ea. 11A16a 1 Ea. = 123,317.06 N

v
U

51A1 Launching Truss A9HH8NWUANIZ 11

19,114,144.00/438.658 = 43,574 UN/97.4.

21 wd b FamdusnassTanewalery Launching Truss i, des 2 = 23000000
" - B .
22 Andiunmuseney RRAa Segment @@ 1 4R Tss @7 taedua 4) 2,151,000.00 U
= . o ——
dmoms-Jacou waediiluns fo 1w (21m42.2) 4,491,000.00  uw
mﬂﬂﬂﬁﬂﬂﬂiﬂjﬂ_ﬂﬂi et il S0
31 Laurhing Truss 1RS48 AU
1.2 gunekrsun1aiT 13000 Fu
o wAHydrauic Jack 30 #y
@ s a N . = w
AN ANINN Launehing fhruss:1#43,000 UNN/@7.0e0 #u
fulrrinduiEa Truss ussynon Segmert &0 A
77 130 Ay
3,1+3.2 315488 #u
P AT .
21 AmudrefusTumdn (Truss )
TN et L 6 om LS S5 0MEOG = 230,00000  um

[ rarn el s ey 2 Tu dhun 1% urea 2 Ty WanenSariufh sny ek Ueeffuussaildinatuny

WIL S0 AU 5 T 2 U@ 1500000 15000000 U™
] o N =
47 # rdabe urffu - a0 ST
A o
UIWN LLDi - - 5 . ) 7
AT TR TS 5 Tug 0 = 2250000 um
ASCONA TEl = 50250000 U™
3.2 AmusmgUrmniensTurusos 13 i B0 104,08000 U™

TIUE] + BF B0, 200 00 U™

- o - ek [ A AT T CAaT Ime Eea
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PSR Main Arch Span 4 F9@2 WU (91U Temporary Shoringr : S6, S7, S8, S9)
‘ﬁ 18N13 nio U Total4 Span  Unit cost Total cost
1 %A Temporary Shoring N34, 585 2340 43,000 25,155,000
2 yasenuay Hydraulic (30 J11 @9 1 Span) wiondanauazyude fu 30 120 60,000 7,200,000
309N Temporary Shoring 37.875.000
Auflum Temporary Shoring Ao 1 Span 9.468.,750

9.1.3. I IWHONLEINAIAI Approach Span

Back up N15L@3UMUAUNY Approach Span @0 1 $I98EWIU (V04 S1, S12)

‘ﬁl 318013 NUe  UIU Unit cost Total cost
1 Bolt a1 432 3,500 1,512,000
2 Steelplate LAY 24 10,000 240,000
3 Turnbuckle >R 24 25,000 600,000
4 Steel channel cover plate LN T 20 20,000 400,000
5  Epoxy 3.4, 108 2,500 270,000
6 PT-Bar Dia 26 5r5 mm >A 2 15,000 30,000
7 M24 Chemical Anchor for shear transfer >ea 2 10,000 20,000
FINAFDUAD 1 FIALWIU (Y94 S1,S12) 3,072,000

ASIETULHUNY Approach Span 918 1 FI9ATWIU (UP9'S2, S4,S11)

‘ﬁl 318013 NUIY AU Unit cost Total cost
1 Bolt an 160 3,500 560,000
2 Steelplate LAY 8 10,000 80,000
3 Turnbuckle YA 8 25,000 200,000
4 Steel channel cover plate LA T 12 20,000 240,000
5  Epoxy 3.4, 40 2,500 100,000
6 PT-Bar Dia 26 5r5 mm >A 2 15,000 30,000
7 M24 Chemical Anchor for shear transfer >ea 2 10,000 20,000
FIAIAIBEDUAD 1 FIIASWIU (V94 S2, S4, S11) 1,230,000

9-8 U319 waalauw 1By 3na
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AL UUAUNY Approach Span A9 1 HIIFLWIU (V93 S3)

ﬁ 318013 Wli'JEJ NUIU Unit cost Total cost
1 Bolt A 432 3,500 1,512,000
2 Steelplate LAY 24 10,000 240,000
3 Turn buckle YA 24 20,000 480,000
4 Steel channel cover plate N3 20 25,000 500,000
5  Epoxy 7.4, 108 2,500 270,000
6 PT-Bar Dia 26 5r5 mm >ea 2 15,000 30,000
7 M24 Chemical Anchor for shear transfer >A 2 10,000 20,000
FIANAFOUAD 1 BIIAEWIU (VD S3) 3,052,000

ASIEATULHUNY Approach Span 918 1 FIIALWIU(YDI S5, S10)

‘ﬁ 318013 N 31U Unit cost Total cost
1 Bolt a0 360 3,500 1,260,000
2 Steelplate LAY 20 10,000 200,000
3 Turn buckle PR 20 25,000 500,000
4 Steel channel cover plate N3 20 20,000 400,000
5  Epoxy 7.4, 90 2,500 225,000
6 PT-Bar Dia 26 5r5 mm >ea 2 15,000 30,000
7 M24 Chemical Anchor for shear transfer >R 2 10,000 20,000
FINAFOUAD 1 BIIFZWIU (VD4 S5, S10) 2,635,000

USEN warlaw 1N $100 9-9
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9.1.4. 9wzanLl3u59529 Main Arch Bridge

AT ULHUTY Main Arch Span 4 ¥)ELNIU (UESUAEY Tie Girder 1ta RC Floor : S6, S7, S8, S9)
‘ﬁ 318N13 HUIY U Total 4 Span Unit cost Total cost
1 Tie Girder
1.1 High Strenght Bar Dia. 26.5 mm YA 80 320 15,000 4,800,000
1.2 3 Dowel DB16 with Hilti RE 500 V3 *A 30 120 9,500 1,140,000
1.3 Steel jacketing tiel bar LA 65 520 10,000 5,200,000
Sum (1) 11,140,000
2 RCFloor
2.1 Bolt k) 896 3584 3,500 12,544,000
2.2 Steel plate (floor) i 64 256 10,000 2,560,000
2.3 Turn buckle UA 32 128 25,000 3,200,000
24  Steel channel cover plate AT 20 80 20,000 1,600,000
2.5 Epoxy 3.4 224 896 2,500 2,240,000
2.6  Prestressing Tension 12C15 g 4 16 400,000 6,400,000
Sum (2) 28,544,000
JIUIYNT 142 39.684,000
AaTluaua3umaa Tie Girder 1ag RC Floor #10 Span 9,921,000
1UBOU Arch Rib 1182 Wind Bracing
‘ﬁ 719N13 nig UIU Total4 Span  Unit cost Total cost
1 PT-Bar Dia 26 5r5 mm *A 60 240 15,000 3,600,000
2 3 Dowel DB16 with Hilti RE 500 V3 PR 30 120 9,500 1,140,000
3 Steel jacketing arch rib e s 130 520 10,000 5,200,000
4 Concrete repair wind bracing LA g 135 540 5,000 2,700,000
39U 12,640,000
AmiJ1911 Arch Rib 1@ Wind Bracing #® Span 3,160,000

|
9-10 U319 waalauw 1By 3na

ASCONA M COMPANY LIMITED



Iﬂi\‘iﬂ’]iﬁﬂﬂ’]ﬁ?ﬂﬁ’]LLu’JV]’Nﬂ’]ifIq.JJ‘Em: NBNUIUFATINY (Final Report)

2N UUTIAMFATURINTUMINAINABFIINaUTN.A. 2500
|

9.1.5. Hanger Rod (Vertical Rod)

7914817 Hanger Rod (Vertical Rod)

No. Length (m) 2Bar(m) 2 Side (m) 4 Span (m)
1 2.96 5.92 11.84 47.36
2 4.32 8.64 17.28 69.12
3 6.56 13.12 26.24 104.96
4 8.18 16.36 32.72 130.88
5 9.7 19.4 38.8 155.2
6 10.54 21.08 42.16 168.64
7 11.36 22.72 45.44 181.76
8 11.32 22.64 4528 181.12
9 11.36 22.72 45.44 181.76
10 10.54 21.08 42.16 168.64
11 9.7 19.4 38.8 155.2
12 8.18 16.36 3272 130.88
13 6.56 13.12 26.24 104.96
14 4.32 8.64 17.28 69.12
15 2.96 5.92 11.84 47.36

118.56 1896.96

|
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9.1.6. USIWANUNMNE

WUAME Main Arch Bridge & Approach Span

Ttem Wanaiuima fud Rosiny, | Aududng i fuduthe | amen | S Dp
®3.11.) AU, DP, ST) au Muiha DP S EATRYY
S1 542.75 246.45 206.7 89.6 26.5 7
S2 209.40 93 78 38.4 10 3
S3 534.20 241.8 202.8 89.6 26 7
S4 209.40 93 78 38.4 10 3
S5 453.00 204.6 171.6 76.8 22 6
S6 1,377.60 689 338 65 285.6 65 17
S7 1,377.60 689 338 65 285.6 65 17
S8 1,377.60 689 338 65 285.6 65 17
S9 1,377.60 689 338 65 285.6 65 17
S10 453.00 204.6 171.6 76.8 22 6
S11 209.40 93 78 38.4 10 3
S12 542.75 246.45 206.7 89.6 26.5 7
MUNIADND ABUNIA Bearing
nh o nu nha o Wi
Al 19.55 8.5 23
A2 19.55 8.5 2.3
P1 78.61 8.5 4.1 0.95 0.3 0.8 0.4
P2 82.56 8.6 4.3 1
P3 99.04 8.6 5.1 1 0.3 0.8 0.4
P4 210.40 9.4 9.6 1.5 0.3 0.8 0.4
P5 381.00 12.3 12.7 2.7
P6 593.30 14 17.45 3
P7 593.30 14 17.45 3
P8 170.40 11.2 6 3
P9 253.44 10.5 9.6 2.7
P10 92.13 8.6 4.74 1 0.3 0.8 0.4
P11 47.62 8.3 2.5 1 0.3 0.8 0.4
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STEEL CUTTING FOR TENSION (Yield Stress)
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] e e A e e
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I I I I I
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Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca 01 SW1  Ca 02 SW1  Ca 03 SW1  Ca 04 SW1  Ca_ 05SW1  Ca_06_SW1
( aiwy ) (Maiwu ) ( Maiwy ) (1 cm) (2 cm) ( 4 cm)
) ® CYRAN ® )
CC_ 0L SW1 _ CC_ 02 SW1 _ CC 03 SW1  CC_ 04 SW1 _ CC 05 SW1
(14.23 MPa) (22.21 MPa) (15.76 MPa) ( 16.49MPa) (5.69MPa)
ST 01_SW1
(3818 ksc.)
I I I I I
ST_02_SW2
(3327 ksc.)
CT 01.SW2  CT 02.SW2  CT 03.SW2  CT 04 SW2  CT_05_SW?2
(2.23 MPa) (3.41 MPa) (2.90 MPa) (3.05MPa) (2.68 MPa)
@® ® ® A ® @
Ca_07_SW2  Ca 08 SW2  Ca 09 SW2  Ca_ 10 SW2  Ca 11 SW2  Ca_12 SW2
( Maiwu ) ( laiwu ) (Maiwu ) (2 cm) (2 cm) (4 cm)
Ca_25 GD1 CC_06_GD1 Ca_26_GD1 Ca_27 GD1
( cm.) (11.85MPa) ( Maiwu ) ( laiwu )
@
Ca_15_DK
® CC_08_DP1 (lsing )
(16.74 MPa) Ca 35 DP2
Ca_34 DP1 Ca_13 DK (‘ Liwy ) Ca_17 DK Ca_|36|DP3
( 5] cm) (aiwu ) Ca_16_DK (Maiww ) ( B |cm)
Ca_14_DK ( 5 cm) Ca_18_DK
(Maiwn ) (Maiwu )
Ca_28 GD2 CC_07_GD2 Ca_29 GD2 CT_06_GD2 Ca_|30|GD2
(Clajwy ) @ (9,37 MPa) (lajwy ) (221 MPa) ® (laiwy )
Ca_19_ DK  Ca_21 DK Ca_23_DK /\ (szzgi_ I?Ps;
(5 cm)  (lim) (i ) -
Ca_3y_DP1 Ca 20 DK Ca_38_DP2 Ca_24 DK Ca |39 |DP3
( 4] cm) (5 cm) (i ) (Maiwu ) ( B [cm.)
Ca_22_DK @ |cT [08]|DP3
(5 cm) (2.p5 MPa)
@®
Ca 31 GD3 Ca 32 GD3 CT 07 GD3 Ca 33 GD3
(Maiww ) (Maiw ) (1.17 MPa) (Maiwa )

KINGDOM OF THAILAND
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SCALE: AS SHOW

DWG NO. $-002

SHEET NO. 02




AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca 01 SW1  Ca 02.SW1  Ca 03 SW1  Ca 04 SW1  Ca 05SW1  Ca_06_SW1
(2 cm) ( 3 cm) ( 4 cm) (5 cm) ( 2 cm) (Maiwu )
] e e A e e
CC_ 0L SW1  CC_ 02 SW1 _ CC 03 SW1 _ CC_ 04 SW1 _ CC 05 SW1
(15.42MPa) (16.93MPa) (13.66 MPa) (31.13MPa) (7.42MPa)
ST_01_SW1
(2888 ksc.)
I I I I I
ST_02_SW2
(3031 ksc.)
CT_01.SW2  CT 02.SW2  CT 03.SW2  CT 04 SW2  CT_05_SW2
(3.30MPa) (3.63 MPa) (3.13 MPa) (1.69 MPa) (1.39 MPa)
@® ® ® A ® @®
Ca_07_SW2  Ca 08 SW2  Ca 09 SW2  Ca_10 SW2  Ca 11 SW2  Ca_12_SW2
(1 cm) ( 2 cm) (5 cm.) (5 cm) (2 cm) ( Mlaiwu )
Ca_25 GD1 CC_06 _GD1 Ca_26_GD1 Ca_27 GD1
(5 cm) (16.73MPa) (Maiwu ) ( "laiwu )
e
Ca_13_DK Ca_15_DK Ca_17_DK
( Maiwu ) CC_08_DP3 (Maiwu ) (Maiwu )
Ca_34 DP3 (13.20MPa) (5 35 ppa Ca_36_DP5
(5 cm) (Maiwu ) (5 cm)
Ca_14 DK Ca_16_DK Ca_18_DK
(Maiwu ) (5 cm) (Maimu )
Ca_28 GD2 CC_07_GD2 Ca_29 GD2 CT_06_GD2 Ca_30_GD2
(Claiww ) ® (7.36 MPa) (Claiww ) (1.37MPa )® (Claiww )
Ca_19_DK A 5T_03_I13P3 Ca_21_DK Ca_23_DK CT 08_DP5
(5 cm) (5769 ksc.) (Msiw ) (Msiw ) ®| (228MPa)
Ca_37_DP3 Ca_38_DP4 Ca_39_DP5
(4 cm) (Maiwu ) (5 cm)
Ca_20_DK Ca_22 DK Ca_24 DK
(Maiwu ) (5 cm) (Maiwu )
@®
Ca 31 GD3 Ca 32 GD3 CT 07 GD3 Ca 33 GD3
(Maiww ) (Maiww ) (1.79 MPa) (Maiwa )

KINGDOM OF THAILAND
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DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

SCALE: AS SHOW

DWG NO. S

AXNIWLABIA A 1 SPAN 03

-003

SHEET NO.

03




AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca_01_SW1 Ca_02_SwW1 Ca_03_SwW1 Ca_04_SW1 Ca_05_SW1 Ca_06_SW1
( aiwy ) ( 3 cm) (1 cm) (Maiwu ) (Maiwy ) ( 3 cm)
] e e A e e
CC_01_SW1 CC_02_SW1 CC_03_SW1 CC_04_SW1 CC_05_SW1
(10.92MPa)  (9.08 MPa) (7.07 MPa) (17.69MPa)  (10.79 MPa)
ST_01_Sw1
(2324 ksc.)
I I 1 I I
ST_02_SW2
(3684 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SW2 CT_04_SW2 CT_05_SW2
(1.89 MPa) (2.16 MPa) (1.67 MPa) (3.08 MPa ) (2.92 MPa)
@® ® ® A ® @®
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca_11_SW2 Ca_12_SW2
( Maiwu ) ( laiwu ) (1 cm) (1 cm) (Maiwu ) ( 3 cm)
Ca 25 GD1 CC 06 _GD1 Ca 26 _GD1 Ca 27 GD1
( 4 cm) (16.01MPa) (1 cm) ( laiwu )
]
Ca_15_DK
| CC_08_DP1 (1 cm)
(19.93 MPa) Ca 35 DP2
Ca 34 DP1 Ca_13_DK (i ) Ca_17_DK Ca_[36/DP3
(Hiwu|) (5 cm) ca 16 DK ( 3 cm) (flaiwy )
Ca_14_DK ( 2 cm) Ca_18 DK
( 5 cm) ' (lsiw )
Ca_28_GD2 CC_07_GD2 Ca_29 GD2 CT_06_GD2 Ca |30|GD2
( m.) @ (19.33MPa) (Clajwy ) (1.63MPa) ® (3 cm.)
Ca_19 DK Ca_23_DK ST |03 |DP3
(5 cm) Ca-2LDK (1 emy  |A(3377ksc)
(5 cm)
Ca_37 pri Ca_20_DK Ca_38 DP2 ! Ca_24 DK Ca |39|DP3
( B Em. (4 cm) ( 5 cm) ( laiwu ) ( [1 |cm)
Ca_22 DK @ |CT_J08|DP3
(2 cm) (2.1 MPa)
@®
Ca 31 GD3 Ca 32 GD3 CT 07 GD3 Ca 33 _GD3
(1 cm) (2 cm) (1.87 MPa) (s )
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SHEET NO. 04




AN AT B 1

Span 01

NUMBER SAMPLE CABORNATION

39

NUMBER SAMPLE CORING FOR COMPRESSION

NUMBER SAMPLE CORING FOR TENSION

NUMBER SAMPLE STEELCUTTING FOR TENSION

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca 01 SW1  Ca 02 SW1  Ca 03 SW1  Ca 04 SW1  Ca 05SW1  Ca 06 SW1
( aiwy ) (Maiwu ) ( Maiwy ) (Maiwu ) (Maiwy ) (Maiwu )
] e e A e e
CC 01 SW1  CC 02 SW1 _ CC_03.SW1 _ CC 04 SW1 _ CC_ 05 SW1
(25.18 MPa) (15.76 MPa) (26.50 MPa) (24.10 MPa) (11.16 MPa)
ST 01_SW1
(2991 ksc.)
I I I I I
ST_02_SW2
(3466 ksc.)
CT 01.SW2  CT.02.SW2  CT.03.SW2  CT 04 SW2  CT 05 SW2
(1.78 MPa) (3.20 MPa) (2.16 MPa) (2.77 MPa) (3.14 MPa)
@® ® ® A ® @®
Ca 07.SW2  Ca 08 SW2  Ca 09 SW2  Ca_ 10 SW2  Ca 11 SW2  Ca_12 SW2
( Maiwu ) ( laiwu ) (Maiwu ) ( Mlaiwu ) (1 cm) ( Maiwu )
Ca 25 GD1 CC 06 GD1 Ca 26 GD1 Ca 27 GD1
(Maiwu ) (5.97 MPa) (2 cm) ( "laiwu )
e
Ca_13_DK Ca_15_DK Ca_17_DK
(1 cm) CC_08_DP3 (Maiwu ) (2 cm)
Ca_34_DP3 (4.79MPa) (5 35 ppa Ca_36_DP5
(Maiww ) (Maiwu ) ( laiwu )
Ca_14 DK Ca_16_DK Ca_18 DK
(Maiwu ) ( Maiwy ) (Maiwu )
Ca_28 GD2 CC_07 GD2 Ca_29 GD2 CT_06_GD2 Ca_30_GD2
(Clajwy ) @ (11.64MPa) (lajwy ) (1.75MPa)® (Clajwy )
Ca_19_DK Ca_21_DK Ca_23_DK CT_08_DP5
(2 cm) (Maiwa ) (Maiww ) ® (2.01 MPa)
Ca_37 _DP3 Ca_38_DP4 Ca_39 DP5
(2 cm) (Maiwu ) ( laiwu )
Ca_20_DK Ca_22 DK Ca_24_DK /\| 3T-03-DP>
(Maivws ) (2 cm) (Maivas ) (3514 ksc.)
@®
Ca 31 GD3 Ca 32 GD3 CT 07 GD3 Ca 33 GD3
(Maiww ) (Maiww ) (1.87 MPa) ( 3 cm)
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AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca_01_Swi1 Ca_02_SwW1 Ca_03_SW1 Ca_04_SW1 Ca_05_SwW1 Ca_06_SW1
( Maiwy ) (Maiwy ) (1 cm) (Maiwu ) (Maiwu ) ( 4 cm)
(] (] (] A (] @
CC_01_SW1 CC_02_SW1 CC_03_SW1 CC_04_SW1 CC_05_SW1
(13.88 MPa ) (17.43 MPa ) (17.40 MPa ) (24.21 MPa ) (24.16 MPa )
ST_01_SW1
(4658 ksc.)
I I I I
ST_02_SW2
(2936 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SwW2 CT_04_SW2 CT_05_SwW2
(2.68 MPa) (3.11 MPa) (2.89 MPa) (3.14 MPa) (3.09 MPa)
(@] (0] Q@ A Q@ (0}
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca_11 _SW2 Ca_12_SW2
( laiwu ) ( Maiwu ) (1 cm) (1 cm) ( 3 cm) ( 4 cm)
Ca 25 GD1  CC_06 GD1 Ca 26 GD1 Ca 27 GD1
(Maiwu ) (15.59 MPa) (Maiwu ) (Maiwu )
]
ca_13|DK Ca_19 |DK Cca_17/|DK
( 4||cm) @ CC_0§]|DP5 ("l ) ( 1]|cm.)
Ca_34|pPs (18.42/MPa ) Ca_35 |pP9 Ca_36 |DP13
( 2]|cm.) > m (i) ) b ( 2||cm.) >
Ca_14|DK Ca_14|DK Ca_18|DK
( 5]fcm.) (Maisfa) ) ( 2[|cm.)
Cal[31 sT1 cd|o7_sT1 c4/32.sT1 CT_04]sT1 Ca_33]sT1
ainy ) @® (10.59MPa) (ajw ) (2.42 MPa ) ® (4 cm)
Ca_19_DK Ca_21_DK Ca_23_DK ® CT1._04|DP3
(s ) ( 4]l|cm.)) ( 2 {lecm.) (1.62[MPa)
Cca_37|oP5 ca_39 |pP9 Ca_39|DP13
(Maivp) ) {1 (Naivia) ) (1 (aivgal ) (1
Ca_20|DK Ca_22|DK Ca_24|DK | s7 03lpp13
(Maivfay ) ( 1ffcm.) ( 2{lcm.) [ﬁ ( 1349 ksc.)
@®
Ca 28 GD2 Ca 29 _GD2 CT 07 GD2  Ca 30 GD2
(Maiwn ) (Maiww ) (2.19 MPa) ( 4 cm)
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ATNIWLABIA A 1 SPAN 06

SHEET NO. 05




AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca_01_SW1 Ca_02_SW1 Ca_03_SW1 Ca_04_SW1 Ca_05_SW1 Ca_06_SW1
( Maiwy ) (Maiwy ) (Maiwu ) ( 4 cm) (2 cm) ( 3 cm)
(] (] (] A (] @
CC 01 _SW1 CC_02_SW1 CC_03_SW1 CC_04_SW1 CC_05_SW1
(11.66 MPa) (21.99 MPa) (10.63 MPa) (23.21 MPa) (15.79 MPa)
ST_01_SW1
(2250 ksc.)
I I I I
ST_02_SW2
(2613 ksc.)
CT_01_SW2 CT_02_SW2 CT 03_SW2 CT_04_SW2 CT_05_SW2
(2.31 MPa) (2.27 MPa) (2.43 MPa) (2.93 MPa) (3.31MPa)
@® @® @® A @® ®
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca 11 SW2 Ca 12 SW2
( laiwu ) ( Maiwu ) (Maiwu ) (5 cm) (2 cm) ( 3 cm)
Ca 25 GD1  CC 06 GD1 Ca 26 GD1 Ca 27 GD1
(Maiwu ) (30.27 MPa) ( Maiwu ) (Maiwu )
]
ca_13|pk Ca_15 |DK ca_17|pK
( laivfa) ) ® CC_04]DP5 (Maivp) ) (Naivgal )
Ca_34 |pP5 (10.69/MPa ) Ca_35 |pP9 Ca_36 |DP13
(Taiv) ) b (aivy) ) b ( 2||cm.) >
Ca_14|oK Cca_14|DK ca_1d|pK
( 5flecm.) (i ) (s )
Ca|[31_sT1 cdlo7 sT1 cd[32 sT1 CT_0d]sT1 Ca_33|sT1
ainy ) @ (2590MPa) (ajw ) (2.55MPa)® (4 cm,)
Ca_19_DK Ca_21_DK Ca_23_DK @ CT1_04|DP13
( 3|lem) ( 4]|cm.) ( 2ffcm.) (1.36/VPa)
ca_37|pPs Cca_38|DP9 Ca_39|pP13
(Mainga) ) {1 (Maina) ) (1 (Mainy ) (1
Cca_20|DK Ca_22|DK Ca_241DK sT_03 [pP13
(Maiah ) ( 1f|cm.) (Maiah ) Z‘T (1079 ksc.)
@®
Ca 28 GD2 Ca 29 GD2 CT 07 GD2  Ca 30 GD2
(Maiwn ) (Maiww ) (2.04 MPa) ( 4 cm)
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07




AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca_01_SW1 Ca_02_SW1 Ca_03_SW1 Ca_04_SW1 Ca_05_SW1 Ca_06_SW1
( Maiwy ) (2 cm) ( 4 cm) (2 cm) (1 cm) ( 4 cm)
(] (] (] A (] @
CC_01_SW1 CC_02_SW1 CC_03_SW1 CC_04_SW1 CC_05_SW1
(11.62 MPa) (10.49 MPa) (10.04 MPa) (17.36 MPa) (13.38 MPa)
ST_01_SW1
(2589 ksc.)
I I I I
ST_02_SW2
(2793 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SW2 CT_04_SW?2 CT_05_SW?2
(2.88 MPa) (2.50 MPa) (3.54 MPa) (3.71 MPa) (2.14 MPa)
@® @® @® A @® ®
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca_11 _SW2 Ca_12_SW2
(1 cm) (2 cm) ( 4 cm) (2 cm) (1 cm) (5 cm)
Ca_25 GD1  CC_06_GD1 Ca_26_GD1 Ca_27 GD1
(Maiwu ) (15.04 MPa) ( Maiwu ) (Maiwu )
]
ca_13|DK Ca_19 |DK Ca_17/|DK
( laivfa) ) ® CC_04]DP5 (Maivp) ) (Naivpal )
Ca_34 |pP5 (11.74/MPa ) Ca_35 DP9 Ca_36 |DP13
(Taiv) ) b (aivy) ) b (aivy ) b
Ca_14|DK Ca_16|DK Ca_18|DK
(Maivgb ) ( Maishah ) (i )
Cal[31 sT1 cd|o7_sT1 c4/32.sT1 CT_04]sT1 Ca_33]sT1
ainy ) @ (21.25MPa (2 cm) (2.36 MPa ) ® (Clajwy )
Ca_19_DK Ca_Zl_DK Ca_23_DK @ CT_04|DP13
(aivy) ) (Maingy) ) (Maing ) (2.28|MPa)
Cca_37|oP5 ca_39 |pP9 Ca_39|DP13
(Mainga) ) {1 ( 2]lcm.) | (Mainy ) (1
Ca_20Q DK Ca_22|DK Ca_24 [DK W ST 03 |DP13
(i) ) (il ) (s ) L‘_f (1021 ksc)
@®
Ca_28 GD2 Ca_29 GD2 CT 07 GD2  Ca 30 GD2
(Maiwa ) (2 cm) (2.28 MPa) (Maiwa )
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AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

Ca_01_SW1 Ca_02_SW1 Ca_03_SW1 Ca_04_SW1 Ca_05_SW1 Ca_06_SW1
(1 cm) (1 cm) (Maiwu ) (1 cm) (1 cm) ( 1 cm)
(] (] (] A (] @
CC_01_Sw1 CC_02_Sw1 CC_03_SwW1 CC_04_Sw1 CC_05_Sw1
(13.00 MPa ) (9.76 MPa ) (12.99 MPa ) (9.64 MPa) (9.71 MPa )
ST_01_SW1
(3193 ksc.)
I I I I
ST_02_SW2
(3063 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SW2 CT_04_SW2 CT_05_SW2
(2.86 MPa) (3.41 MPa) (2.96 MPa) (2.23 MPa) (2.27 MPa)
(@] (0] Q@ A Q@ (0}
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca_11 SW2 Ca_12_SW2
( Mlaiwu ) ( 3 cm) (Maiwu ) (1 cm) (1 cm) (1 cm)
Ca_25 GD1  CC 06 GD1 Ca 26 _GD1 Ca_27 GD1
(Maiwu ) (11.37 MPa) ( Maiwu ) (Maiwu )
]
ca_13|DK Ca_15|DK Ca_17/DK
( laivfa) ) CC_0§DP5 (Maivp) ) (Maiv )
Ca_34 |pP5 (9.74WPa) Ca_35 |pP9 Ca_36 |DP13
(Taiv) ) (i) ) b (aivy ) b
ca_14|pK ca_14 DK Ca_18|DK
(Maivpal ) (laispal ) ( Maivhal )
cal[31_sT1 cdlo7_sT1 cq4[32 s11 CT 04 |sT1 Ca_33|sT1
Al ) @® (6,94MPa) (aiw ) (1.52MPa ) ® (Claivg )
Ca_19_DK Ca_Zl_DK Ca_23_DK ® CT_04|DP13
(Maivy) ) (Maing) ) (Maing ) (2.54|MPa)
Ca_37|DP5 Ca_38|DP9 Ca_39|DP13
(Main ) (aiv ) (1 (laivl ) (1
Ca_20|DK ca_22|DK Ca_24|DK A s 03 bp13
(i) ) (i ) (s ) Z‘T (2501 ksc)
@®
Ca 28 GD2 Ca 29 GD2 CT 07 GD2  Ca 30 GD2
(Maiwn ) (2 cm) (1.24 MPa) (Maiwa )
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AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 39
NUMBER SAMPLE CORING FOR COMPRESSION 8
NUMBER SAMPLE CORING FOR TENSION 8
NUMBER SAMPLE STEEL CUTTING FOR TENSION 3

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A

KINGDOM OF THAILAND

Ca_01_SW1 Ca_02_SW1 Ca_03_SW1 Ca_04_SW1 Ca_05_SW1 Ca_06_SW1
( 3 cm) ( 3 cm) (2 cm) (Maiwu ) (Maiwy ) ( 3 cm)
] e e A e e
CC_01_SW1 CC_02_SW1 CC_03_SW1 CC_04_SW1 CC_05_SW1
(8.21MPa) (10.27MPa)  (1499MPa) (13.33MPa) (10.90 MPa)
ST_01_Sw1
(3523 ksc.)
I I I I I
ST_02_SW2
(2780 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SW2 CT_04_SW2 CT_05_SW2
(2.29 MPa) (2.26 MPa ) (2.23 MPa) (1.90 MPa) (3.02 MPa)
@® ® ® A ® @®
Ca_07_SW2 Ca_08_SW2 Ca_09_SW2 Ca_10_SW2 Ca_11_SW2 Ca_12_SW2
( Maiwu ) ( Mlaiwu ) (2 cm) ( Mlaiwu ) (Maiwu ) ( 3 cm)
Ca 25 GD1 CC_06 GD1 Ca 26 _GD1 Ca 27 GD1
( 3 cm) (10.62 MPa) ( 3 cm) ( 3 cm)
e
Ca_13_DK Ca_15_DK Ca_17 DK
(5 cm) P CC_08_DP2 ( 3 cm) (Maiwu )
Ca_34_DP2 (6.80MPa) (; 35 pp3 Ca_36_DP4
( 4 cm) (4 cm) (5 cm)
Ca_14 DK Ca_16_DK Ca_18 DK
( 4 cm) ( 3 cm) (Maiwu )

Ca_28 _GD2 CC_07_GD2 Ca_29 GD2 CT_06_GD2 Ca_30_GD2
(4 cm) @®(1492MPa) (2 cm) (221 MPa)® (lajwy )
Ca_19_DK Ca_21_DK Ca_23_DK CT 08 DP4
( 5 cm) ( 4 cm) ( 3 cm) ®| (2.07Mmpa)

Ca_37_DP2 Ca_38_DP3 Ca_39 DP4
( 4 cm) (2 cm) (5 cm)
Ca_20_DK Ca_22_DK Ca_24_DK A ST_03_DP4
(5 cm) ( 5 cm) ( 1 cm) (2906 ksc.)
@®
Ca 31 GD3 Ca 32 GD3 CT 07 GD3 Ca 33 _GD3
( 4 cm) (5 cm) (2.45MPa) (Maiwa )
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AN AT B 1

Span 01

NUMBER SAMPLE CABORNATION

39

NUMBER SAMPLE CORING FOR COMPRESSION

NUMBER SAMPLE CORING FOR TENSION

NUMBER SAMPLE STEELCUTTING FOR TENSION

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
® CORING FOR TENSION
A
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ST_01_SW1
(2833 ksc.)
I I I I I
ST_02_SW2
(2816 ksc.)
CT_01_SW2 CT_02_SW2 CT_03_SW2 CT_04_SW2 CT_05_SW2
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(5 cm) (Maiwa ) (Maiww ) (1.60 MPa)
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(5 cm) (5 cm) (Maiwu )
Ca 31 GD3 Ca 32 GD3 CT 07 GD3  Ca 33 GD3
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) (4424 ksc.) ®
Ca_05_PW Ca_06_PW Ca_07_PW Ca_08_PW
(Maiwu ) (Maiwu ) (Maiwu ) ( Maiwu )
Ca_09_PW Ca_10_PW Ca_11_PW Ca_12_PW
( 3 cm) (5 cm) (5 cm) (Maiww )
CC_02_PW CT_02_PW
(15.92 MPa) (2.27 MPa)
° ST_02_PW ®
(4393 ksc.)
Ca_13_PW Ca_14_PW Ca_15_PW Ca_16_PW
(Maiwu ) (1 cm) (2 cm) (1 cm)

AN AT B 1 Span 01
NUMBER SAMPLE CABORNATION 16
NUMBER SAMPLE CORING FOR COMPRESSION 2
NUMBER SAMPLE CORING FOR TENSION 2

NUMBER SAMPLE STEELCUTTING FOR TENSION

Cabornation

CORING FOR COMPRESSION

® CORING FOR TENSION
A STEEL CUTTING FOR TENSION

REAR

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT

DEPARTMENT OF HIGHWAYS

ASCONA M COMPANY LIMITED

STANDARD DRAWING

ALNIWLABIA A 1 PIER 04

SCALE:

AS SHOW

DWG NO.

P-004

SHEET NO.

17




Ca_01_PW Ca_02_PW Ca_03_PW Ca_04_PW
(2 cm) (5 cm) (1 cm) (1 cm)
CC_01_PW CT_01_PW
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(5 cm) (5 cm) (5 cm) (5 cm)
CC_02_PW CT_02_PW
(27.91 MPa) (1.83 MPa)
® ST_02_PW ®
(6006 ksc.)
Ca_13_PW Ca_14 PW Ca_15 PW Ca_16_PW
( 4 cm) (4 cm) (5 cm) (5 cm)

AN AT B 1

Span 01

NUMBER SAMPLE CABORNATION

16

NUMBER SAMPLE CORING FOR COMPRESSION

NUMBER SAMPLE CORING FOR TENSION

NUMBER SAMPLE STEELCUTTING FOR TENSION

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
. CORING FOR TENSION
A

REAR

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT

DEPARTMENT OF HIGHWAYS

ASCONA M COMPANY LIMITED

STANDARD DRAWING

ALNIULABIAI9A 1 PIER 08

SCALE: AS

SHOwW

DWG NO. P.

-008

SHEET NO.

21




AN AT B 1

Span 01

NUMBER SAMPLE CABORNATION

16

NUMBER SAMPLE CORING FOR COMPRESSION

NUMBER SAMPLE CORING FOR TENSION

NUMBER SAMPLE STEELCUTTING FOR TENSION

Cabornation

CORING FOR COMPRESSION

STEELCUTTING FOR TENSION

@
. CORING FOR TENSION
A

Ca_01_PW Ca_02_PW Ca_03_PW Ca_04_PW
( 4 cm) (5 cm) ( 3 cm) ( 2 cm)
CC_01_PW CT_01_PW
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DESIGN STANDARDS

- AASHTO, "AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS", 4TH EDITION, 2007
- ACI, "BUILDING CODE REQUIREMENT AND COMMENTARY FOR REINFORCED CONCRETE", ACI 318-05, 2005
- CEB-FIP, "MODEL CODE FOR CONCRETE STRUCTURE", 1990

LIVE LOADS
VEHICULAR LIVE LOADING ON THE ROADWAYS OF BRIDGES IS HL-93.

CONCRETE

SEVERAL GRADES OF CONCRETE, GIVEN AS 28 DAYS CYLINDER STRENGTH, ARE
ADOPTED FOR DIFFERENT TYPES OF STRUCTURAL MEMBERS AS SHOWN BELOW.

STRUCTURAL MEMBERS CONCRETE TYPE MINIMUM STRENGTH
- PRECAST SEGMENT GRADE 45 45 MPa
- CAST IN PLACE GIRDER GRADE 45 45 MPa
- PRECAST I-GIRDER GRADE 45 45 MPa
- PRECAST PLANK GIRDER GRADE 45 45 MPa
- DECK SLAB FOR I-GIRDER GRADE 30 30 MPa
- DECK SLAB FOR PLANK GIRDER GRADE 35 35 MPa
- SAFETY BARRIERS GRADE 30 30 MPa
- COLUMN GRADE 35 35 MPa
- PILE CAP GRADE 35 35 MPa
- PRECAST SKIRT FOR FOQTING GRADE 35 35 MPa
- ABUTMENTS GRADE 35 35 MPa
- BORED PILE GRADE 30 30 MPa
- DRIVEN PILE GRADE 40 40 MPa
- SPUN PILE GRADE 55 55 MPa
- BOX CULVERT GRADE 35 35 MPa

THE MIX DESIGN FOR ALL CLASSES OF CONCRETE, EXCEPT LEAN CONCRETE, SHALL BE SUBMITTED FOR APPROVAL.

FOR CONCRETE STRENGTH MORE THAN 30 MPa, THE NOMINAL AGGREGATE SIZE SHALL BE LIMITED TO 20 mm.

TO ENSURE CONCRETE DURABILITY, THE MINIMUM CEMENT CONTENT FOR ALL CLASSES OF CONCRETE SHALL BE 350 kg/m *EXCEPT
FOR CONCRETE STRENGTH LESS THAN 35 MPa WHERE THE MINIMUM CEMENT CONTENT SHALL BE 300 kg/m.NO MINIMUM CEMENT
CONTENT IS REQUIRED FOR LEAN CONCRETE.

- WHEN THE CONCRETE STRUCTURE IS EXPOSED TO HIGH LEVEL OF CHLORIDE ION (CL ) OR USING NEAR SALTWATER, THE MAXIMUM
WATER CEMENT RATIO OF 0.40 AND THE SPECIAL CEMENT SUCH AS POZZOLAN PORTLAND CEMENT ARE RECOMMENDED. THE MINIMUM
STRENGTH OF 35 MPa IS RECOMMENDED. THE SHORT-TERM (6 HOURS) RAPID CHLORIDE PERMEABILITY TEST (RCPT) SHALL BE SUBMITTED
FOR APPROVAL. THE MAXIMUM RAPID CHLORIDE PERMEABILITY IS 1,500 COULOMBS (ASTM C1202).

- WHEN THE CONCRETE STRUCTURE IS EXPOSED TO HIGH LEVEL OF SULPHATE ION (Sd;) OR USING NEAR WASTEWATER, THE MAXIMUM
WATER CEMENT RATIO OF 0.45 AND HIGH SULPHATE RESISTANCE PORTLAND CEMENT CONFORMING TO TIS 15 SHALL BE USED.THE MINIMUM
STRENGTH OF 35 MPa IS RECOMMENDED.

- THE USE OF AGGREGATE FROM SOURCES THAT ARE KNOWN TO BE EXCESSIVELY ALKALI-SILICA REACTIVE (ASR) SHALL BE PROHIBITED.

REINFORCEMENT
SR-24: MILD STEEL ROUND BARS GRADE SR24, WITH fy = 240 MPa, SHALL CONFORM TO TIS 20-2543, FOR 6 mm - 9 mm DIA.
S$D-40: HIGH YIELD DEFORMED BARS GRADE SD40, WITH fy = 390 MPa, SHALL CONFORM TO TIS 24-2536, FOR 12 mm - 25 mm DIA.

MECHANICAL COUPLERS
MECHANICAL COUPLERS SHALL AT LEAST CONFORM TO ASTM A576.

DIMENSIONS SHOWN ON REINFORCEMENT PLANS ARE TO CENTERLINES OF BARS UNLESS OTHERWISE SHOWN.

SPLICING
- REINFORCING BARS SHALL BE SPLICED BY LAPS OR BY MECHANICAL COUPLERS.
- LAP LENGTH SHALL BE EQUAL TO 40 BAR DIAMETERS OF THE
SMALLER BAR IF NOT OTHERWISE SHOWN ON THE DRAWINGS.
- SPLICING OF BARS NOT INCLUDED ON THE DRAWINGS SHALL BE
APPROVED BY THE ENGINEER.
- BARS DRAWN IN FULL LENGTH (ALSO CALLED CONTINUOUS BARS)
SHALL HAVE AS FEW SPLICES AS POSSIBLE.
- NO MORE THAN 1 BAR IN 3 SHALL BE SPLICED AT THE SAME
SECTION, EXCEPT WHERE SHOWN ON THE DRAWINGS.

ANCHORAGE LENGTH :
THE ANCHORAGE LENGTH OF STRAIGHT BARS SHALL BE AT LEAST
40 BAR DIAMETERS IF NOT OTHERWISE SHOWN ON THE DRAWINGS.

BENDING
BARS SHALL BE BENT AROUND A PIN WITH THE FOLLOWING MINIMUM
DIAMETER (D) IN RELATION TO THE DIAMETER OF THE BAR (d):

MILD HIGH YIELD

TYPE
STEEL STEEL
STIRRUPS AND COLUMN TIE BARS D=4d D=6d
HOOK ANCHORAGES D=4d D=6d

BARS NOT PASSING ROUND ANOTHER BAR D=20d D=20d

HOOKS
IF NOT OTHERWISE SHOWN ON THE DRAWINGS,
HOOKS SHALL BE MADE AS FOLLOWS :

©
N
\B 4d
D 1
of © D
—=
90° HOOK 180° HOOK

MILD STEEL D = 4d

HIGH YIELD STEEL D = 6d

STIRRUPS AND COLUMN TIE BARS SHALL ALWAYS HAVE ANOTHER BAR
OF AT LEAST ITS OWN SIZE INSIDE THE HOOK.

SPACING
CLEAR HORIZONTAL DISTANCE BETWEEN BARS OR PAIR OF BARS:
MIN 40 mm
CLEAR VERTICAL DISTANCE BETWEEN :
INDIVIDUAL BARS MIN 25 mm

PAIR OF BARS MIN 40 mm
CLEAR HORIZONTAL AND VERTICAL DISTANCE BETWEEN TENDONS :
MIN 80 mm
PRESTRESSING
PRESTRESSING BARS :

UNCOATED HIGH-STRENGTH STEEL BAR WITH MINIMUM TENSILE
STRENGTH 1030 MPa CONFORMING TO ASTM A722 OR EQUIVALENT.

PRESTRESSING REINFORCEMENT :
LOW RELAXATION 7 WIRE STRAND GRADE 1860 CONFORMING TO TIS 420
OR ASTM A416-96a GRADE 270 OR EQUIVALENT.

GROUTING FOR PRESTRESSING SHALL BE IN ACCORDANCE TO THE EURONORM STANDARD AS FOLLOWS :
TEST METHOD - EN 445, GROUTING PROCEDURES - EN 446, BASIC REQUIREMENTS - EN 447.

THE PRESTRESSING SYSTEM SHALL BE SUBMITTED FOR APPROVAL BEFORE INSTALLATION.

COVERING

REINFORCED AND PRESTRESSED CONCRETE MEMBERS ARE DESIGNED WITH THE FOLLOWING
MINIMUM COVERS TO REINFORCEMENT:

TYPICAL USE MIN. COVER (mm)

SPIRAL STIRRUP IN BORED PILES 75
REINFORCEMENT IN PILE CAPS 75
STIRRUPS OR TIES IN COLUMNS 40
OUTER LAYER OF REINFORCEMENT IN OUTSIDE FACES OF BOX GIRDER DECKS 40

OUTER LAYER OF REINFORCEMENT IN INSIDE FACES OF BOX GIRDER DECKS 25

TOP SURFACE OF BRIDGE SLABS 40
BOTTOM SURFACE OF BRIDGE SLAB 30
EXPOSED FACES OF BARRIERS 40

ALL EXPOSED CONCRETE CORNERS SHALL HAVE A 20 mm CHAMFER UNLESS NOTED OTHERWISE.
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NOTE :

1. ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.
2. UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM A572
GR.50 OR JS G3108 SM490YA
3. NEW PLATE (THICKNESS = 30 MM.) WITH HT. BOLTS (SPACING = 500 MM.)
4. CONTRACTOR SHALL SUBMIT SHOP DRAWING WMITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.
DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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NOTE :

1. ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.

2. UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM A572
GR.50 OR JS G3106 SM490YA

3. NEW PLATE (THICKNESS = 30 MM.) WITH HT. BOLTS (SPACING = 500 MM.)

4. CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED

BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.

DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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NEW PLATE (THICKNESS = 30 MM.) WITH HT. BOLTS (SPACING = 500 MM.)
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PRESTRESSING TENSION

STEEL PLATE THICKNESS = 30 MM.

v ' NOTE :
SURAASWIUAIN 63.00 A.
WA 1:200 1. ALL DIMENSION ARE IN METER UNLESS OTHERWSED SPECIFIED.

2. UNLESS OTHERWSED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM A572
GR.50 OR JS G3106 SM490YA
3. NEW PLATE (THICKNESS = 30 MM.) WITH HT. BOLTS (SPACING = 500 MM.)

4. CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED

BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.

DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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TEMPORARY SHORING

A\ STAGE 1

u INSTALLATION OF TEMPORARY SHORING

U INSTALLATION OF NEW HANGERS AND REMOVAL OF SHORING

J . -:- : . e sfls & = : : : . : L] . : - : s ollle : o sjle : - . : . . : L] : LI : . h : -:-
PRESTRESSING TENSION
STAGE 2
A_L STRENTHENING OF TIE GIRDER AND RC FLOOR
NEW HANGERS
- T IR : . . T TN BT NI T IR IR I B AR
/A STAGE 3

NOTE:

1) THE PROPOSED CONSTRUCTION STAGE IS ACCORDANCE WITH THE PROPOSED INITIAL CABLE FORCE
IN THE HANGERS

2) THE TEMPORARY SHORING SHALL BE PROVIDED BY CONTRACTOR DURING THE ERECTION WTH THE
SERVICE LOAD OF 2.85 TSM (NOT INCLUDED SELF WEIGHT OF SHORING)

3) THE DETAILS OF TEMPORARY SHOR ING AND CONNECTION TO PIER SHALL BE PROPOSED BY
CONTRACTOR AND APPROVED BY DOH

4) CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.

DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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PRESTRESSING TENSION
3 DOWEL DB16 © D.40 WITH HILTI RE 500 V3 12€15
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TENSION ROD WITH TURN BUCKLE STEEL PLATE THICKNESS = 30 MM. STANDARD EMBEDMENT DEFTH 125 MM.
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NOTE :

-

. ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.

N

UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM AS572
GR.50 OR JS G3106 SM490YA

o

CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.

DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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ADDITIONAL SECTION
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SECTION A = A
AMMSNAU 1:20

1. METHOD INSTALLATION

—

VARIES

PRESTRESSING TENSION
12C15

PARTIAL SUPPORT SHALL BE INSTALLED DURING THE OPERATION

1. DEMOLISH THE DAMAGE STRUCTURE

2. INSTALL REBAR

3. INSTALL PRESTRESSING SYSTEM AND P/T BAR
4. CONCRETE POURING

5. TENSIONING OF PRESTRESSING SYSTEM

6. SEQUENCE OF STRESSING AND FORCE SHALL BE CALCULATED AND

APPROVED BEFORE TENSIONING

2. POST-TENSIONING NOTES

0.80

0.80

° 020, 040 0.20 0.20, 040 0.20
o o
g 2xGDB:’:25 c e 5 5 5 4DB25+3DB32 g 2x6DB32|¢ ¢ ¢ ° ° ¢ ¢ o 4DB25+3DB32
L — 2-DB12 @ o.zol] [ — [ 2-DB12 © o.zoD
— 4—0:525 — 4—0:525
t 3 DOWEL DB16 © 0.40 WITH HILTI RE 500 V3 |- 3 DOWEL DB16 © 0.40 WITH HILTI RE 500 V3
N i STANDARD EMBEDMENT DEPTH 125 MM. _% STANDARD EMBEDMENT DEFTH 125 MM.
% . . . . o 4
lg [o) O-———— PRESTRESSING TENSION E o o PRESTRESSING TENSION
s < k 12€15 B o 12C15
! . a 8 . .
S| ©| HIGH STRANGTH BAR # 26.5 MM. @1.00M.
o
e DB12 @ 0.20 L__| DB12 @ 0.20 L_|
3DB32 (e « o 3DB32 2 3DB32 3DB32
3DB32 (*** 3DB32 o 3DB32 | . 3DB32
1 2pB25 -9 2DB25 L=l 2DB25 L= 2DB25
3DB32 3DB32

1.1 DIAMETER

COMPLYING TO ASTMA 722

NO. DESCRIPTION POST-TENSIONING LONGITUDINAL TENDON
BAR
1. | PRESTRESSING STEEL PROPERTIES 26.5 mm. BAR UNCOATED 7-WIRE

STRAND @15.2 mm.

GRADE 1030 CONFORMING TO ASTM A416
1.2 CROSS SECTIONAL AREA ( mm.)” 552 140
1.3 ULTIMATE TENSILE STRENGTH (MPa) 1030 1860
1.4 CHARACTERISTIC BREAKING LOAD (KN) 568 260
1.5 MODULUS OF ELASTICITY (MPa) 195x10°
2. | ANCHORAGE TYPE BEARING PLATE 110x125x35 mm. 12C15
DUCT SIZE (mm.)
CORRUGATED

- ALL DUCT SHALL BE GROUT AFTER @45/50
DUCT @95/102 mm.
COMPLETE STRESSING OF STRAND
4. | DESIGN PARAMETERS
4.1 ANCHORAGE LOSS - 3.0%
4.2 FRICTION CURVATURE 0.19 0.19
COEFFICIENT, u (rad.)™
4.3 FRICTION WOBBLE 0.007 0.007
COEFFICIENT, k (rad./m.)
4.4 PRESTRESSING FORCE RELATIONSHIP PX=P gu@+kx PM=P gu@+kx
MAX MAX
4.5 DRAW-IN OF WEDGES (mm.) - 6

——DB12 @ 0.20

SECTION B — B

4-DB16

8-DB20 @ 60

——DB12 @ 0.20

SECTION C - C

« 0.20 .
uMINF 1:20 |—_| oTRRUP AT ANGHORAGE AMINAN 1:20 o 4-DB16
] 7-DB12 @ 40
N i ——{—{F STIRRUP AT ANCHORAGE
V20 A NN
RN R 1 o] =i
DETAL B
DETAIL A MU 1:10
UMSIAN 1:10
2.1 STRESSING SEQUENCE PRE-STRESSING TENDON
TENDON NO. ANCHORAGE NO. OF JACKING YIRS ONCRETE 1 | sTRESsING END
TYPE STRANDS FORCE ( kN) AT TRANSFER (ksc)
T1-T4 12C15 108152 2535 320 ALTERNATE ONE END
2.2 STRESSING SEQUENCE PT-BAR
TENDON NO. ANCHORAGE NO. OF JACKING CYLRBERSeRE e | sTRESSING END
TYPE STRANDS FORCE ( kN) AT TRANSFER (kec)
PL 100x125x35 @265 464 320 ALTERNATE ONE END
3. CONCRETE
COMPRESSIVE STRENGE OF CONCRETE 400 KSC AT 28 DAYS.
4 REBAR
DIAMETER (mm.) TYPE AND GRADE |YIELD STRENGTH (KSC)
DB16 - DB20 SD40 4000
DB32 SD40 5000
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DB16@0.150 (TYP.)
% 6DB25

2-PT-BAR DIA.26.5r5 mm.

_=l| | 8DB25

———ANCHORAGE PLATE 4.5 CM THK. (MIN.)

4DB25+3DB32
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EXISTING CONCRETE ARCH RIB
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DB16©0.150 (TYP.)
6DB25
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SUsR 1 — 1
UIMIAU 1:25

ANCHORAGE PLATE 4.5 CM THK. (MIN.)

2x6DB32

iR il—

4DB25+3DB32 |

EXISTING CONCRETE TIE GIRDER

o STEEL COVER PLATE WU1 3 CM.

— 4 DB16@0.150

—— DB16®0.150

3 DOWEL DB16 @ 0.40 WITH HILTI RE 500 V3
STANDARD EMBEDMENT DEPTH 125 MM.

2-PT-BAR DIA.26.5r5 mm.

3DB. . 3DB32

3DB32 3DB32

2DB25 2DB25
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qUsin 2 — 2
- - -
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upR 1 — 1
1RIIANY 1:25
A
v
2x60B32 E I3 ° ° F 7§ 4DB25+30B32 |

EXISTING CONCRETE TIE GIRDER

—T—STEEL COVER PLATE M1 3 CM.

4 DB16©0.150

— DB16@0.150

o
3DB32 P
2DB25 '

I 3 DOWEL DB16 @ 0.40 WITH HILTI RE 500 V3
9 1 STANDARD EMBEDMENT DEPTH 125 MM.

ko 3DB32
.o 3DB32
. 2DB25

5UsiR

2 — 2

UWIAN 1:25

NOTE:

2)

3)

4)

5)

6)

7
8)

9)

PRESTRESSING TENSION

THE MINIMUM EXTRA REINFORCEMENT AS SHOWN IN THIS DRAWING SHALL BE PROVIDED FOR
THE STRENGTHENING OF RIB AND GIRDER

THE ADDITIONAL REBARS OR PT BARS SHALL BE PROPOSED AND PROVIDED BY CONTRACTOR
AND APPROVED BY DOH.

ALL WELDING OF STEEL PLATES SHALL BE DESIGNED FOR INFINITE FATIGUE LIFE AND TESTED
BY X—RAY METHOD SUPPLEMENTAL REQUIREMENTS OF AASHTO SPECIFICATION M270 FOR
CHARPY V — NOTCH IMPACT TEST (S3) USING ZONE 2 TEST REQUIREMENTS. SUPPLEMENTAL
REQUIREMENTS FOR FRACTURE MATERIAL (S84) SHALL APPLY TO ITEMS DESIGNATED ON THE
PLANS AS FCM.

STEEL PLATE STRENGTHENING FOR ARCH RIB, STIFFENING GIRDER, DECK SHALL BE

ASTM A709 50W OR EQUIVALENT

CLEANING AND PAINTING OF STEEL SURFACES SHALL CONFORM TO DPT. 1333—61

THE SURFACE PREPARATION Sa 2% , THE PAINT SYSTEM REQUIRES THREE COATS WITH TOTAL
THICKNESS OF 300 MICRONS

WELDING

6.1) ALL WELDING AND WELDING MATERIALS EXCEPT STAINLESS SHALL CONFORM TO AWS D1.5

BRIDGE WELDING CODE.

6.2) WELDING AND WELDING MATERIAL OF STAINLESS STEEL SHALL CONFORM TO AWS D1.6, 2017.
6.3) QUALIFICATION TESTS OF ALL WELDING PROCEDURES SHALL BE COMPLETED BY THE CONTRACTOR
AND APPROVED BY THE ENGINEER PRIOR TO THE FINAL APPROVAL OF THE SHOP DRAWINGS AND

WELDING PROCEDURE AND THE START OF THE FABRICATION.

6.4) EXCEPT AS SHOWN ON THE PLANS AND NOTED BELOW, NO FIELD WELDING OG ANY NATURE
SHALL BE PERFORMED ON THE LOAD CARRYING MEMBERS OT THE BRIDGE WITHOUT THE WRITTEN

LOCATIONS DESIGNATED IN THE AUTHORIZATION.

6.5) STUD SHEAR CONNECTORS MAY BE FIELD WELDED.

6.6) WELDING OF REINFORCING BARS IS NOT ALLOWED.
ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.
UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM A572
GR.50 OR JS G3106 SM490YA
CONTRACTOR SHALL SUBMIT SHOP DRAWMING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.
DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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NEW HANGERS (7)

NEW HANGERS (6

NEW HANGERS @
NEW HANGERS @

NEW HANGERS (3)
NEW HANGERS (2)

NEW HANGERS (1)

NEW HANGERS (B)
NEW HANGERS (9)

NEW HANGERS (10)

4 NEW HANGERS
NEW HANGERS (12)
NEW HANGERS (13)
NEW HANGERS (14
NEW HANGERS (15)
. M M -M: 0N: M: MW: M« M- : H : B = . . S

(A _COMPLETED BRIDGE

u INSTALLATION OF NEW HANGERS

TABLE 1: INITIAL HANGER FORCES AT THE TIME OF INSTALLATION
STRESSING SEQUENCE CABLE NUMBER CABLE FORCE (KN)/HANGER REMARK

1 @ @ 2x725 = 1450
2 @ @ 2x725 = 1450
3 @ @ 2x725 = 1450
4 @ @ 2x725 = 1450
5 @ @ 2x725 = 1450
[} 2x725 = 1450
7 @ @ 2x725 = 1450
8 2x725 = 1450

NOTE: ONLY THE HANGERS IN LEFT SIDE OF THE ROADWAY ARE ILLUSTRATED.

THE CONTRACTOR SHALL RECALCULATE THE INITIAL HANGER FORCE WITH THE PROPOSED CONSTRUCTION SCHEME.

HANGER BARS

PRESTRESSING BARS :

EACH HANGER COMPOSED OF 2 BARS DIAMETER 50MM. ALL BARS SHALL CONFORM TO THE FOLLOWING
1) UNCOATED HIGH—STRENGTH STEEL BAR WITH MINIMUM TENSILE STRENGTH 1030 MPa CONFORMING
TO ASTM A722 OR HIGHER PERFORMANCE
2) FATIGUE: THREADED ASSEMBLIES HAVE A FATIGUE RESISTANCE IN EXCESS OF TWO MILLION CYCLES
OF LOADING OVER A TENSILE STRESS RANGE OF 590—670 MPa.
3) RELAXATION: ALL BARS SHALL BE SUBJECTED TO BS4488 FOR THE MAXIMUM LOSS OF STRESS
DUE TO RELAXATION IN A BAR LOADED TO 70% OF ITS FAILURE LOAD, AFTER 1000 HOURS
4) STRESS CORROSION: ALL BARS SHALL BE SUBJECTED TO F..P. STANDARD STRESS CORROSION

TEST DURING 200 HOUR DURATION OF TEST INCLUDING EN 10138-4: 2005-2009.
5) NO WELDING IS ALLOWED DURING CONSTRUCTION AND SERVICE CONDITIONS.

6) CORROSION PROTECTION SHALL BE PROVIDED E.G. PAINT SYSTEMS, PLASTIC TUBING, GROUT
OR THERMAL METAL SPRAY. THE USE OF GALVANIZED SYSTEM FOR THE BAR IS NOT ALLOWED.

7) BAR ANCHORAGE SYSTEM TO THE ARCH RIP AND STIFFENING GIRDER SHALL BE PROPOSED.

8) ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.

9) UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM A572

GR.50 OR JS G3108 SM490YA

10) CONTRACTOR SHALL SUBMIT SHOP DRAWMING WITH CALCULATION SHEET

AND RELATED DOCUMENTS AND MUST BE APPROVED

BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.

DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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INCREASING CHAINAGE iz

WA
WA/2 WA/2 ¢ PIER ¢ PIER ¢ PER ¢ PIER
SWEDGED ANCHOR EXP. JOINT ARCH MAIN SPAN EXP. JOINT
BOLTS WITH WASHERS
AND NUTS (TYP.) PE PF PE PE
l O (o] A O
E INCREASING CHAINAGE
N an 8 I
j \\ —-QO= O ~aQOm—| ~<aQm—
o~ o '
3 > LINE THROUGH PS PE PS PS
CENTERS OF
A A BEARINGS AND
€ MASONRY PLATE
< A N A - BEARING INSTALLTION PLAN
W ( TYPICAL )
g N
3 S
BEARING SCHEDULE MOVEMENT FOR PE AND PS
w/2 w/2 VERTICAL DESIGN ROTATION HORIZONTAL TRANSLATION
BEARING VIADUCT | SPAN [ DESIGN LOAD D'E%?(I;ﬁo%ﬁlﬁ CAPACITY OF (MM)
w TYPE TYPE (M) (kN) RN BEARING, RB LONG. TRANS.
MIN. | MAX. ( ) REV. [ IRREV.| REV. | IRREV.
(PF) FIXED ARCH 65 3500 | 5000 500 0.0040
% (PE) GUIDED ARCH 65 3500 | 5000 500 0.0040 20 33 0.5 0.5
(PS) FREE ARCH 65 3500 | 5000 0.0040 20 33 0.5 0.5
BEVELED SOLE PLATE NOTE :
pisTon 1. MECHANICAL BEARING SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICAITION
(4TH EDITION) OR LATEST
| | 2. TO RESTRICT TRANSVERSE MOVEMENT, EITHER A GUIDE BAR OR KEYWAY
7 [ SYSTEM SHALL BE USED.
| /I/' |/|/ / /F / J 3. FILL HOLES IN MASONRY PLATE AROUND ANCHOR BOLTS WITH A NONHARDENING
| Wy ELASTOMERIC DISC CAULKING COMPOUND OR ELASTIC JOINT SEALER.
RECESSED OR VULCANITED ABRASION—PROOF SEALING
4. AT NO ADDITIONAL COST TO THE DEPARTMENT, POT BEARING DIFFERING IN DETAIL
= I — 3 RINGS TO AASHTO OR EN WITH CE CERTIFICATES FROM THOSE SHOWN MAY BE SUPPLIED PROVIDED THEY MEET THE REQUIREMENTS
| | OF AASHTO AND ARE APPROVED BY THE ENGINEER. BRIDGE SEAT ELEVATIONS ARE
BASED ON TOTAL BEARING HEIGHT "H” AND "MC" IN TABLE AND SHALL BE ADJUSTED
g — MASONRY PLATE BY CONTRACTOR BASED ON HEIGHT OF BEARING FURNISHED.
i 5. INLIEU OF WELDING, THE POT MAY BE RECESSED INTO THE MASONRY
PLATE. IF THIS IS DONE, THE EDGE THICKNESS OF THE MASONRY PLATE
€ SWEDGED ANCHOR BOLT —— HEDOING. MATERIAL (MC) SHALL BE INCREASED BY THE DEPTH OF THE RECESS.
SWEDGED ANCHOR BOLTS 6. BEARING HEIGHTS ARE BASED ON THE USE OF POT BEARINGS WITH FLAT SEALING RINGS.
EMBEDDED IN MASONRY
SECTION A — A 7. STAINLESS STEEL, PTFE AND BRONZE SURFACES AND SURFACES IN CONTACT
NOT 10 SCALE WTH THE ELASTOMERIC DISK SHALL NOT BE PAINTED.
8. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS (MM.) UNLESS OTHERWISE NOTED.
SYMBOL © = DIAMETER.
N 9. MINIMUM SWEDGED ANCHOR BOLT DIAMETER = 50 MM.
10. CONTRACTOR SHALL SUBMIT COMPLETE DRAWINGS WITH DESIGN CALCULATIONS
—— PISTON TO ENGINEERS FOR APPROVAL.
2 ¢ BEARING 11. THE MORE SUPERIOR MECHANICAL BEARINGS CAN BE USED WITH DESIGNER'S APPROVAL
~— 1 ELASTOMER : 12. ALL BEARING SHALL BE DESIGNED AND CONSTRUCTED TO BE ADJUSTABLE IN THEIR HEIGHT
RECESSED OR VULCANITED ABRASION—PROOF SEALING /] R IN THE EVENT OF EXCHANGE OR EQUALIZE SETTLEMENT UPTO 10 MM. MINIMUM.
RINGS TO AASHTO OR EN WITH CE CERTIFICATES 7 T 13. ALL DIMENSION ARE IN METER UNLESS OTHERWISED SPECIFIED.
14, UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM AS572
GR.50 OR JS G3106 SM490YA
BEVELED SOLE PLATE 15. CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
FLAT RING SEAL AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.
DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.
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G DIRECTION
OF TRAFFIC.
) L =10.36 )
0.0045 | 0.351 | 0.0045 NOTE :
© ” ” 1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS QTHERWISE INDICATED.
2 2. ALL BEARING MUST BE INSTALLED HORIZONTALLY.
b 3. ELASTOMERIC BEARING PAD SHALL BE USED FOR PC. I-GIRDER ONLY
4. DESIGN ELASTOMERIC NATURAL BEARING IN ACCORDING WITH AASHTO LRFD; SECTION 14.7, AASHTO LRFD BRIDGE CONSTRUCTION SPECIFICATIONS
1 — AND AASHTO MATERIALS SPECIFICATION M251
5. PROPERTIES OF ELASTOMERIC LAMINATED BEARING PAD SHALL BE:
5.1 THE REQUIREMENT OF MECHANICAL PROPERTIES AS FOLLOWS :
MECHANICAL PROPERTIES REQUIREMENT
1) HARDNESS, DETERMINED IN ACCORDANCE WITH ASTM D2240 60+ 5 SHORE A Prs
2) TENSILE STRENGTH AND ULTIMATE ELONGATION, DETERMINED IN ACCORDANGE WITH ASTM D412
A USING DUMB — BELL TEST PIECES : TENSILE STRENGTH, MINIMUM 155 MPa+ 0.5%
o ELONGATION AT BREAK, MINIMUM 400% £10%
3 & ? 3) AGEING RESISTANCE, ACCELERATED AGEING IN AIR SHALL BE CONDUCTED IN ACCORDANCE WITH ASTM D573
| 8 AT SPECIFIED TEMP. FOR 3 DAYS AT 100 #1C'
= MAXIMUM CHANGE FROM INITIAL VALUE: HARDNESS 10 SHORE A Pts
TENSILE STRENGTH 25%
ULTIMATE ELONGATION 25%
4) COMPRESSION SET MAXIMUM, DETERMINED IN ACCORDANCE WITH ASTM D385 METHOD B AT SPECIFIED TEMP. 70 #£1°C  |25% (AFTER 22 HOURS)
5) OZONE RESISTANCE, DETERMINED IN ACCORDANCE WITH ASTM D1149 USING AN OZONE CONCENTRATION 100 pphm BY NO CRACKS
VOLUMN 20% STRAN AT 37 +1° C AND A DURATION OF 100 HOURS (MOUNTING PROCEDURE ASTM D518, METHOD A)
6) BONDING OF ELASTOMER, TEST IN ACCORDANCE WITH ASTM D420 METHOD B, MINIMUM 7 N/MM.
5.2 STEEL LAMINATES USED FOR REINFORCEMENT SHALL BE:
| | - — CONFORMING TO AASHTO M270 GRADE 43A OR JIS G3101 GRADE SS—41 OR ASTM A36, A570 OR EQUIVALENT
— MINIMUM YIELD STRESS 246 N/MM:
g — MINIMUM BREAKING STRENGTH 410-520 N/MMZ
8 — ELONGATION, MINIMUM 21%
e 5.3 ELASTOMERIC BEARING PAD SHALL BE TESTED:
GIRDER SPAN 15.00 M. — QUICK PRODUCTION TEST : ALL BEARINGS
— COMPRESSION STIFFNESS TEST : ALL TYPES OF BEARING, +20% OF COMPRESSVE STIFFNESS DESIGN IN TABLE 1
— SHEAR STIFFNESS TEST : ALL TYPES OF BEARING, +20% OF SHEAR STIFFNESS DESIGN IN TABLE 1 OR
chéwy;ﬁm—(ll;hg SHEAR MODULUS TEST: ALL TYPES OF BEARING, 0.80 +10% MPa
DRAWING._SCALE 6. APPROVED TESTING LABORATORY SHALL BE DEPARTMENT OF SCIENCE SERVICE (DSS), THAILAND INSTITUTE OF SCIENCIFIC AND
TECHNOLOGICAL RESEARCH (TISTR) OR OTHER LABORATORIES APPROVED BY DOH. WITHIN 6 MONTHS AFTER SIGNING A CONTRACT
7. CERTIFICATE OF ELASTOMERIC BEARING PAD SHALL BE SUBMITTED AND ACCEFTED
8. IN CASE OF DIFFERENT SIZE OF BEARING PAD, THE CONTRACTOR SHALL DESIGN BY FOLLOWING AASHTO LRFD STANDARD AND
SUBMITTED TO DOH. FOR APPROVAL THE LOADS AND MOVEMENT PROPERTIES AS TABLE 1 (THE DIMENSION AND DEPTH OF DESIGNED
BEARING SHALL NOT BE LESS THAN SPECIFIED IN TABLE 1)
9. EPOXY MOTAR FOR LEVELING OVER THE BEARING AND EPOXY MOTAR OR NON-SHRINK GROUTING MATERIAL FOR LEVELING UNDER THE BEARING
, L = 0.40 ) SHALL BE ADJUSTED BY SUING EPOXY MOTAR OR NON-SHRINK GROUTING MATERIAL (STANDARD CUBE STRENGTH NOT LESS
| | THAN 45 MPa AT 24 HOURS AFTER CASTING)
0.0045 | 0.391 ! .0045 10. NO ROTATION INSTALLATION OF BEARING RESISTING UNIFORM LOAD
g || o g7 || TABLE 1 LOADS & MOVEMENT OF BEARING (GUIDELINE ONLY)
> o g
© SE dE GIRDER VERTICAL LOADS HORIZ. MOVEMENT (MM.) HORIZ. LOAD STIFFNESS
— spay | BEARNG (KN.) LONGITUDINAL (KN.) ROTATION: (KN./MM.)
9 ’ TYPE TRANS. (RAD.)
2 ™) MAX. | MIN. | REVERSIBLE | IRREVERSIBLE LONG.| TRaNS. COMPRESSIVE|  SHEAR
o
— FX. +2 20 10 1,167 4,500
500 | 200 0.008
8 FR. +4 -10 +2 10 707 3,000
E STEEL PLATE 3 MM. THK.
DRAWING_TITLE
SCALE  DRAWING_SCALE
DRAWING_SCALE NOTATION
+ IS EXPANSION
— IS CONTRACTION
L = 0.40
0.0045 | 0.391 . | 0.0045
(=]
g | £ g8 |
a Q
© 2 E 3 g
2
[=]
°- ——
8
g STEEL PLATE 3 MM. THK.
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& BLOCK OUT LINE
9
SECTION A—A
SCALE 1:10
£ JOINT
| VARIES * i | VARIES * )
METAL: ASPHALTIC CONCRETE
2-DB16 **
*
2-DB16 ** A
£
2-DB16 **
A

LIMIT OF EXPANSION JOINT:-

B

M \—ELOCK OUT LINE

DETAIL AT UPSTAND

SCALE 1:10

\—CAST IN-SITU CONCRETE

ELASTOMER

TYPICAL SECTION OF TEETH JOINT & FINGER JOINT

(MAXIMUM GAP > 70 MM.)

EXPANSION JOINT

EXPANSION JOINT SCHEDULE

EXPANSION JOINT
TYPE

MOVEMENT (MM.)

REVERSIBLE

IRREVERSIBLE

TOTAL

EJ1

25

35

85

+ DIMENSIONS OF RECESS SHALL BE GIVEN BY THE MANUFACTURER/SUPPLIER.

*+ REINFORCING DETAILS MAY SUBJECT TO CHANGE AS PER THE
RECOMMENDATIONS OF THE MANUFACTURER/SUPPLIER

GENERAL NOTES:

1. THE PROVISIONS AND DETAILS FOR EXPANSION JOINTS, INCULDING MATERIALS AND
TESTINGS, SHALL CONFORM TO AASHTO BRIDGE DESIGN SPECIFICATION

2. THE MANUFACTURER OR MANUFACTURER’S AUTHORIZED AGENT SHALL PROVIDE A
MINIMUM WARRANTY OF 10 YEARS AGAINST PRODUCT QUALITY AND THE
INSTALLATION SYSTEM. IF ANY DAMAGE TAKE PLACE DURING THE WARRANTY
PERIOD, THE MANUFACTURER OR MANUFACTURER?S AUTHORIZED AGENT SHALL
TAKE FULL RESPONSIBILITY FOR REPAIRING OR REPLACING THE EXPANSION JOINT
WITHOUT ANY CHARGES.
. EXPANSION JOINTS AND ACCESSORIES MUST BE INSTALLED BY THE APPROVED
SPECIALIST ACCORDING TO THE MANUFACTURER?S RECOMMENDATION.
THE IRREVERSIBLE MOVEMENTS ARE DUE TO DEAD LOAD, PRESTRESSING FORCE,
CREEP AND SHRINKAGE EFFECTS. THE REVERSIBLE MOVEMENTS ARE
THOSE CAUSED BY A CHANGE IN TEMPERATURE FROM THE MEAN TEMPERATURE
OF 30°C AND LIVE LOAD.
. JOINTS SHALL BE SET AT THE TIME OF CONSTRUCTION FOR THE FOLLOWING CONDITIONS:
(A) ALLOWANCE FOR CLOSURE MOVEMENTS BASED ON THE
THERMAL MOVEMENT STATED, ADJUSTED TO CATER FDR THE
DIFFERENCE BETWEEN THE MEAN SHADE TEMPERATURE OVER
THE 48 HOURS PRIOR TO SETTING AND 30°C

(B) ALLOWANCE FOR OPENING MOVEMENTS BASED ON THE
IRREVERSIBLE PLUS THERMAL MOVEMENTS STATED, ADJUSTED
TO CATER FOR THE DIFFERENCE BETWEEN THE MEAN SHADE
TEMPERATURE OVER THE 48 HOURS PRIOR TO SETTING AND 30°C

. TO CATER FOR THE LARGER OPENING MOVEMENTS, THE JOINTS

SHALL BE SET PRECOMPRESSED TO THE MAXIMUM EXTENT POSSIBLE.

JOINTS SHALL BE SIZED AND SET SUCH THAT AFTER THE

IRREVERSIBLE MOVEMENTS HAVE OCCURED, THEN THE DEVICE SHALL

NOT REMIAN IN TENSION THROUGH THE FULL RANGE OF THERMAL MOVEMENTS.

. DETAILS SHOWN ON THIS DRAWING ARE CONCEPTUAL ONLY. DESIGN AND
DETAILING OF ACTUAL JOINT COMPONENTS SHALL BE MADE BY THE JOINT
MANUFACTURER TO ACCOMMODATE THE DESIGN MOVEMENT.

THE JOINT MANUFACTURER SHALL SUBMIT THE DESIGN AND DETAILS TO THE
ENGINEER FOR APPROVAL PRIOR TO UNDERTAKING ANY FABRICATION.

8. MOVEMENT JOINTS SHALL BE INSTALLED AFTER FINISHING OF THE WEARING SURFACE.

9. CONTRACTOR SHALL SUBMIT THE SHOP DRAWINGS OF THE RELEVANT DETAL, E.G.,
SLAB OPENINGS, ANCHOR DETAILS AND MATERIAL BEING USED TO THE ENGINEER
FOR REVIEW AND APPROVAL.

10. ALL DIMENSION ARE IN METER UNLESS OTHERWSED SPECIFIED.

11. UNLESS OTHERWISED SPECIFIED STRUCTURE STEEL SHOULD BE ASTM AS572
GR.50 OR JS G3106 SM490YA

12. CONTRACTOR SHALL SUBMIT SHOP DRAWING WITH CALCULATION SHEET
AND RELATED DOCUMENTS AND MUST BE APPROVED
BY SENIOR PROFESSIONAL ENGINEER BEFORE EACH CONSTRUCTION PROCESS.
DESIGN CALCULATION SHALL CONFORM TO AASHTO STANDARD.

w

>

[

o

~N

CAST IN—PLACE REQUIREMENTS:
1. JOINTS SHALL BE CAPABLE OF SUSTAINING RELATIVE VERTICAL

DEFLECTIONS ACROSS THE GAP AS FOLLOWS :

(A) FOR JOINTS LOCATED BETWEEN ADJACENT DECK SYSTEMS
WHERE BOTH SIDES OF THE JOINT ARE ACTIVE THE MAXIMUM
RELATIVE VERTICAL DEFLECTION ACROSS THE GAP IS 3 MM.

(B) FOR JOINTS LOCATED BETWEEN THE END OF A DECK SYSTEM
AND A PIER OR ABUTMENT, WHERE ONLY ONE SIDE OF THE
JOINT IS ACTIVE, THE MAXIMUM RELATIVE VERTICAL DEFLECTION
ACROSS THE GAP IS 6 MM.

THE DETAIL SHOWN IS UNSUITABLE FOR CASE (B) ABOVE WHERE

AN ALTERNATIVE DETAIL NEEDS TO BE AGREED WITH THE ENGINEER.

2. JOINTS SHALL BE CAPABLE OF BEING INSTALLED WITHIN A SLAB
THICKNESS OF 400 MM. WITHOUT ANY WEARING SURFACE
3. MOVEMENT JOINTS SHALL NOT BE INSTALLED UNTIL AT LEAST
3 MONTHS AFTER INTIAL PRETENSIONING OF THE PRECAST BEAMS
AND AT LEAST 1 MONTH AFTER CASTING THE INSITU SLAB AND CLOSURE JOINT.
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