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Dechatiwong Bridge crossing Chao Phraya River is located at Nakhon Sawan
province. It has been in service since 1950, reaching over 74 years. Visual
inspection results revealed that main structural components were
deteriorated, igniting concern for its safety. The assessment found that the
structural capacity of the bridge’s substructures was still sufficient. Thus, the
bridge restoration for superstructure was proceeded using AASHTO-LRFD.

Strengthening plans were separated into 2 main approaches: 1) arch spans
and 2) approaching spans. For the arch spans, the strengthening included:
enlarge cross section of arch girders and cover with steel plates; strengthen
joints on arch girders with gusset plates; add a vertical steel rod between two
existing inclined hanger rods; enlarge cross section of tie girders, install post-
tension tendons along the longitudinal direction and cover with steel plates;
brace two tie girders on both sides (left-right) with transverse rods installing
turnbuckles; replace old bearings with new spherical bearings. For the
approach spans, the strengthening included: enlarge cross section of tie
girders and cover with steel plates; brace two tie girders on both sides (left-
right) with transverse rods installing turnbuckle; strengthen with a diagonal
PT bar at the section near support to increase shear capacity. In addition,
decks in arch spans and approach spans were reinforced by attaching steel
plate at the bottom. Despite several strengthening measures will be applied to
enhance structural capacity, the analysis of safety index that considered
variation of deteriorated material strength did not allow full trailers and semi-
trailers on bridge to increase safety and prolong bridge life.

KEYWORDS :Structural assessment, Arch bridge, Reinforced concrete,
Strengthening
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= SGCo8

SGCO5 SGS05 SGS08

Cantilever

SGCO7 L
T

‘ ‘ Cantilever
s6c0s sacos |
SGS09 ACO6 I |

acoa ! sGso3
DT04 DT06 DT08

= Strain on concrete (SGC)
@mm  Strain on steel (SGS)
| Accelerometer (AC)

Span 1, 3, 5, 10, 12

Displacement transducer
Gy

mushudie (GD-U)
ALATINAN (GD-C)

5U#1 9 ngudl 1 : Approach with cantilever lassashauuy

Span with 1 Overhang Wa¥ Span with 2 Overhang
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DTO1 SGCO1 DT02 SGC04 SGCO7 DTO3

[GD-L] ACO1LX =memSGSOL ACO2 L% mmemSGSO04 SGSO7mmem LI ACO3
- -

sas10 | ses20 ses1all SGC10-13
scig | 5GS18 —|-56519 saczo |
Gs11/| sacoz SGS21 ses15| || sesos SGCo8
G502 ——5GS05 SGS08 ===
I L]l
sGs12 sGs24 56168 sGcra-17
sac19 || SGSZZ—l- 5Gs23 sGC21 ||
SGS25 sas17| )| sacs 5GC09
ACO5 0K ememSGS06 SGSogmmem ¥ ACOG ‘
DT05 DT06
GC10
__~sacil
U -/semz t
SGC13
L sGco1 - SGCOT
L] 1=} - =)
AC01| 5GS01 AC02 ‘SGCOd sasga % SGSO7  Aco3
DTO1 DT02 SaC15 DT03
_/ GC16
1 sec17
__ sGCot - SGC08
5GS02 SGCO5 $GS05 SGS08
‘ B 5603 U SGC09 t ‘
-’ =
ACO4 I 5GS03 ACOSi SGCO6 SGS06 SGS09 ACO6
DT04 DTO5 D106
== strain on concrete (SGC)
Span 2, 4, 11 @ Strain on steel (SGS)
- (@)
isplacement transducer

e (LG-L)
nuATINAN (LG-C)

SUT 10 nauii 2 : Suspended Approach

Y 9

1A3985191UU Suspended Span on Overhang

ARCO3 ; ARCO6
QIR B
ARCO2 - |

.(’/

"""*—r-;iawrm

A /7\\ ARCO5
\ / \ N

ARCO1
/@'

JaY JERY /
I o
/ / { Yooy .
/ \
ARC-ST1 st \ / STI3Y STt <T7q st STas g
/\ / Ao ‘l"qT‘.,_ u‘* \ 1“ fl’ﬁ_m1 N\ ARC-ST?
DTo

ARC06

n) Arch Span (1uuw)

_ DT03-

,,,,,,,, SGCO1 SGC03 SGCO5
=i GDJ | ACO10==5G501 AC02C==5GS03 __ SGS05—— AC03 ot
DTO1 [SGSOTNSGCOp-11 ESSTIIEEd D103
SGS1)1sGs1
sGs16| == il saco
SGS1
Lenc I cSTE eS| =l
56524 sGs2
SGS20 -: SGCO
5GS2
proz— 1 ses09lsGC12-14 ses1llscc1s- sas15ll —
1l cnr | AC04 ==5GS02 ACO5LI==5GS04  SGS06==LIAC06 =
SGC02 SGCO4 SGC06
o1 SGC09 SGC15 | or
prot E S6C10 | Esecm ‘ ‘ pTO3
SGC11 SGC17 SGS05
= —2
ACO14¢,5GS01 AC025G(35GS03 sccos ACO3
—_ —
DT02 |, SGC12 Sec1s D04
{ SGC13
—Sec1a =5 Feei] 5GS0s._|
ACO4cr ,5GS02 ACOS5G0qSGS04 SGC06 'acos

Span 6, 7, 8 ARC == Strain on concrete (SGC)
@  Strain on steel (SGS)

[e]

Accelerometer (AC)

%) Arch Span (fuan9)

JUN 11 nsiadgunsalns193anguil 3 : Arch Span

5. 9AUTIUNANITNAFDUNANTINASNIU

5.1 HANISNATOUNGANTSUALWIULUUAAN
n1sAnfagUnsainsaaTangAnssuasniunielius
nsgviwuvadnd 2 gUnuundn lasdiusnuyiadeana
(Approach Span, S1-S5 wag S10-S12) mmsaﬁm‘?ﬂqﬂﬂmﬂ
TaAnsuauiiuaraunsainsIainaaasenala uiusion

Praagnundndua1ulAs (Arch Span, $6-59) Ansdlaiiies

2UNTAINTI9TAAMUAS ALY 199N T U9 L

q

@

A UlUUS IULT IR US BULT IUAINIT LB U ILAL AT
ANULATEA AUV LINFENIUNANALLUS JULABULRNIZAN

AMULATLA

nan13n9IvialAsEssagnuiTiduiy 1 felassata
avnuiifidindu 2 #9 waragnuuuuRYILNUINg Hanns
AT iaAIMIusuRIenndasfumLmisTnuTIYNTinzyh
1AENINTAUTINNIDAG UG ATUATULG18AZUEUAININNT
ATUATLYI LAEVINTAVTIVNIDAATLYI AMUAIUYIIITLEY
FANINNTIATUAIULTY TAENGRNTTUNITHOUAIVDIY A NI
sine 9 Aeglunguidsafusziinginssulndidssiusniiungu
Span with 2 Overhang figsaenu S3 fwgfnssugeunin
FaEN1Y S1 uay S12 Asudisunn fnnsanlsain Ui 12
TagnnmarnuansnsIninanIsueuiiinenatsa
A1UF18ULATAIUAIUYIT (GD-L LAy GD-R) vasaznIuNgy
Span with 2 Overhang %Lﬁulﬁiuﬁlaiammﬂfﬁwﬁﬂ 18
fiu F0AAUEIY ATUAIUEIY (GD-L) FsuauRIUsENIn 1.3 -
2.45 1. wn15ausImnivaenn1uw3n A1UAIUYI1 (GD-R)
JeuaufIUTEIIM 1.3 - 2.4 1y, wagmniisaussyntuvenld
ATINA ATUAUTIEKALAIUYIT (GD-L ke GD-R) IUaUR)
Uszana 0.7 - 1.7 uy. Tnen ngiugsasniu S1 wag S12 3
ngnssulnalAsaiu wazgisazniu S3 dngAnssusaunidi
Y9dWIU ST wag S12 ;5111171" 13 LAMINANITATIATIAAD
AIULATEAT A 9INA19ATUAIUE Y ATUATINATE WAZATY
AUV (GD-L, GD-C uag GD-R) vadarnIungyl Span with 2
Overhang wAnssulasnwsINIzaenadosiunIsusus Ty
Aol ounsaussnnluaend1ude arud1ud189ziin
ANULATEANIN WINMSaUTIYNIURDARUYIT ATUATUYINRY

AAANULATEALN
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aglsnnunisldgunsalnsiainanuasentunisia
ANLLAS AT ITBIATUABUN TS AN TSNS Hondn nway
wan3M mfinsrataerafianuaaiaedeuls fasinnsvegeu
wvdnidsinsindsgunsninsiataaiuiaisanieusesuan
Feonaagyhliiand e ulddauuususiugs dafudoya

ANUesERealtUsEnaunafiialun sl zsisdeld

-- Left Load Center Load Right Load
0.0
)
T -0.5
E
$ 1.0
k3] -
3 o
@
T -15
-2.0
GD-L GD-R
Span 1 (span with 2 overhang)
0.0
-0.5
£
< -1.0 /O
L
§ -1.5
=
7}
°
-2.0
2.5 o
GD-L GD-R
Span 3 (span with 2 overhang)
0.0
/,O
T -0.5
£
S 10
° P
2
5 o
©° -15
-2.0
GD-L GD-R

Span 12 (span with 2 overhang)
UM 12 Amsueuiinnainaediasnusnuvarlasaing

UU Span with 2 Overhang

GD-L GD-C GD-R

o BN )
S © S o o
.

|

\

strain (microstrain)
(@]

©
S
\
\
Q
.

100 et

-
N
o

Span 3 (span with 2 overhang)

GD-L GD-C GD-R

o BN )
o O o o o
\
\
\

\

strain (microstrain)
[e:]
o
\\
\
Q

100
120
Span 12 (span with 2 overhang)

UM 13 Apnuasgainnasasnuanvaglasaia

WUU Span with 2 Overhang

HaN15R523TAANNLAS B TUAIATS (Steel Rod) UD9
dgw1u Arch Span uansds 3UT 14 Tnsadndeazuvadu 2 e
AD ATUTIELAZAILYI TULAAEATLALIDIaInT9Ed 3 LEu
go8 Ingagldaunialnmainnunsendnuiu 2 67 A53n
Tududi 1 waziduil 3 warmanedsdusunuveainddy
uRAZAILILY 91NHANNSAERURLITUlAI Y s@T U 4
(S56-59) fingAnssuaa1eAfeiy nnd1saussvnlulen
f1ug1e aand il swreazdauinnitaind el s wini
sausnnlaenduvan aandsilsrnazdaunnnitaindails
e wqﬁmsums%"uLLiasuaﬂa’méiqmmf’mﬁnminmﬁﬁ
AenansmuazUsznausie 2 ndnng fe useiefiazyiliaiu
nanweneananAIUlAY Lagnisanswsaniglulasnein
f“fqﬂaNmulﬂaja;maﬁuéﬁﬂ%ﬁﬂﬁﬁm Tension Cord Wag
Compression Cord Fanasinveus i@ mdnnn s vinld
AT IUNEIUS UL EdUR UL AT USSR TnaAusasad
nsratals feo Aussisluaindsiianasiiesaindninaves

UINUIINNIT MATNTANUINTNUITNNAITIVOIAE NI
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Ay waTNvedLstlumndanmundinsegnelainsef wana

#1 3Uil 15

-~ Left Load Center Load - {7- Right Load
GD-L GD-R
-40
-20
<
£ 0
® 20
°
S 40 -
£ e ST T
£ R 9
s 80
® 100 g
120
Span 6 (Arch Span)
GD-L GD-R
-40
-20
.g 0
'g 20 o-- -0
S 40 - =
L o--
£ w0 =
£
© 80
® 100
120
Span 7 (Arch Span)
GD-L GD-R
-40
-20
<
5 0
w 20
e o __ )
S 40 e vy
£ B
= G- =
% B
s 80
® 100
120
Span 8 (Arch Span)
GD-L GD-R
-40
-20
=
-g 0
g 20 B\\\\ 0
S 40 ToIIITmeeszit
£ w0 i Teeg
£
s 80
® 100
120
Span 9 (Arch Span)
o i a aat | o %
E‘U‘VI 14 mmmLﬂ3&1mnmﬂmamaazwmaﬂwmﬂmqfma

LUU Arch Span

80

60

40

20

strain (microstrain)

-20

40

Rod Set

Strain on Left Cable due to Right Load -4-86 -0~ S7 --4--S8 --0.-S9

80

60

40

20

strain (microstrain)

-20

-40

Rod Set

3UN 15 fegedrmnuaIeni Steel Rod

5.2 HaNITIATISVNITNATOULUUNG I

AAufisssuw@ (Natural Frequency) iudnsinie
VOIFYNIULARLA (Unique Characteristic) @ W118199n
foadefeNnss ARy Ui s TINTATesag A
p1uANA1NULA ﬂ'ﬂmm?{ﬁiiumﬁawgﬂﬁmﬂsﬁlﬂumﬁﬁﬂ
vanadwiualuniwsiu (Global Stiffness) alassasisliasn
lwags ArmudsTIumAazgsmluiy agnududedty
mnaRrluganasannIsdenann maufsssuAavanas
pulUde iedrdinnsusuusdllassaiendetu @fnuags
1)) Anpafisssufasiiindu dafluuazdnengasmiu
gnfinmsanadeuAaudsssued Wieliduedesdiolunns
Ysuunuuudnassaswulvdafviualunmswlnaifeeiu
grnuase o Yasaniu i elduuusiassiiuSunduda
Ussifiunsnseaneusanielulaseadne nansineen 4 nqu
vasarniu lawn Span with 1 Overhang, Span with 2
Overhang, Suspended Span on Overhang a1 Arch Span
wufiAnedeanuisssuyAuingu 3.90, 4.87, 5.24, uay

3.80 Hz @1uan6u

A8RT1EIUANNUI (Damping Ratio) tUuRmeudA
ManaransifetostuAMuansalunsaaenauns
dulm Fafnaniadenarsedis Ineialumnlaseasied
Fuduilaunsaudumldun vidofidudseneuvestagiivag
18NS U3 0H508LANS1T ANDRNTIAIUANUNUIIAS

U A uUnT U ag19lsAAIuAIS NI A IUAIILNULS
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Taovluuanfinnuuususiudeudisgs nanisiinsesi 4
nauYa9azn1u lawn Span with 1 Overhang, Span with 2
Overhang, Suspended Span on Overhang et Arch Span
wudanadesnsndiuanuniinintu 3.88, 2.28, 5.10,

Lag 5.09 % AUAIRU

faUsznouLsINTZLNn (Impact Factor, IM) 1Jueil
Ysuaniimsdulmannslawuressoussy i liiAnuss
nspyhganinanimsnussniivenegia (Wuuaia) wils na
NIIATIVINVDIVIIAZNIUANN q WUl IM Salurag 1.07 -
1.26 FedfslailAuen IM =1.33 7 AASHTO LRFD 1ilel3lun1s

aNLUU

6. N158319uUUTIa09lASIET19dzNIUA 2835 Ll lud-

LOALIUA

TunsasranuuinanaaraanwuulAsIas19aEnIUE
AIUUINTFIU AASHTO LRFD Bridge Design Specifications
(5] WJundn eniulunsdlfiseanisvenslassasiany Ineds

1 a 12 @ o Y
Aoawoulaseasne Nagviniseanwuulmduluaiuuinsgiu
WALYUIAUINUNANUTATIASILALN @IUNITOBNLUUBIADIANS
(Member) 2143105514 509NUUUTBIUTENAANS BTN

wazlny Tneaziausluuniluseazdussaly

6.1 i muaNITeAL UL WILYSHIOY Tie Arch Bridge

TunseanuwuulsulgsaznIuUsznm Arch Afiansan
Tulasennsl fsansiadnanndormuaniy AASHTO LRFD
$9il

1) MsRaIsanAMuassTuYf (Natural frequency)
Y99a¥NIU Tie Arch @ on15d as909508uUs (Traffic
Influenced Bridge Dynamics)

2) ﬂWiﬂmimmmﬁﬁﬁmﬁmaaazwm Tied Arch
oussauiinsyyidnudnsesazniu (Wind Influenced Bridge
Dynamic)

3) ANULTILTsveIdIuUSENEUVDIEE NI Tie Arch
FOLIINTLIN LLamaLﬁaﬂﬁnﬂﬁmﬁﬂusinﬂﬁ]imummgm
AASHTO LRFD [6] %38 HL - 93

4) n15Rsan1sUsuussly Cable fimunzauves

ATNIU

6.2 NANNITFTNBUYTIa8IYaIaenIY Tie Arch
\flosanaginuusan Tie Arch ngfnssudinoudng
Fudou nIAIITINgAnIsUveaznIuldLUUTIARY Finite
Element Model (FEM) 1aasgLt08UT§ Finite Element
Analysis (FEA) Faduigfianunsaldlunisimszimeanis
MBUAUDY LATNOANTIUYRILATIAT 19d@e N1 (Bridge
Response) laln n1sueu (Deflection) n13da (Torsion)
AILAY (Stress) N15LARDUMIATLENIVOIALIY AIILS T
innn1sdulng Avraud sssuenf (Natural Frequency)

Ya9lASIES19@LNIY war dnwaen1sauldasy

Tuduusnuasnisatrauuusiass Msimunviinves
Element 1Juasddayunn nsidenldvlinvestudiutiuenaay
1dentd Element luaslifnsoauilf wagiaonldvinues
Fudrulmunzaufudnvaryedasiadiensafiazyinnis
Ansei Inefiviavestudnaedesiingfnssuilndidsiu
anmanuduatanniian fegratu 19 Shell Element
Lay Frame Element @1%5U Tie Girder 158 Arch Rib v84
avnu 19 Shell Element dudui uazniu (Deck) w3 old
Frame Element @195V Rigid Link / Bracing Beam Tun1s
A2 A 09ATaf 93 UL UUNITAIN1ULT A1UAIY
nzaues Element uiavuuy lulasanistadldudsnns
\@onld Element wuus1aas Finite Elerment d1wsuazniui
nagavoendu 5 JUuuy é’faﬁ(l) Cable Element (2) Rigid
Link Element 14Tun1sstodaud #osn1sliingdnssunuy
w39uns4 (3) Frame Element 31a84 Tie Girder U84%39A4
g19mdn way Arch Rib (4) Shell Element shassdiuvasity
Y99anIU way (5) Spring Lﬁaf\i”]aquﬁﬂﬁmm Bearing

wag Expansion Joint f98e19uandsis JUN 16

C.L Cone Deck

Rigid Links Stringers

JP_WWJ

L C.L. Flootbeam

U 16 fee13 Element Useunneingg Altlunuudnaes

Finite Element va9dgn1u
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Inglunisasnauuudnaestnedy Indnnisiiendsziam
83 Element 1ilos1aaamginssuves Tie Arch Bridge léun
lud11v94 Hangers 30 Cable 904 Tie Arch 9zQniaedly
anusafuusaisiAnTniminvesiiuasnua HaTe U
nsgviiflesanumiinussnasene dauves Arch Rib axgn
F1a0sliaunsan1ous s afLAn91NN155095 VLTI 1970
Hanger adlUf1§1u5093U uay Arch Tie fiLAnussAaiioiin
AUAALIIATINLITIU UUUTEsTudulassadislutie Arch
Span LarMLUUIIaed Finite Element Y83agn1u UAALGS

UM 17 uag JU#1 18 muandu

Wind Bracing

‘L Arch Knuckle

3UN 17 wuwvenetudiulassainslugisagniu Arch Span

JUT 18 LUUTIRRBIAE NI

6.3 wandimseiuuiaeddngiiorsanduneunsnoaii
AMENFIRINNITES 1 uUIaedlneseideudslulud

Sawmudud ludunsusoluldmidunsinssiuuusians

YoaazNIURINa1 Tnef 15T uneunsnoas1eile

aliunislunipauiy ielinavete1guenounsn Tunau

N19A9a20 Cable Hanger ssEdunsinsdIuves Tie
Girder wayn13MaaNy RC Deck quanysaliiuaiuazniy
I¢unsaulunuusiass @ sevililudunouresnisudu
wuusaeslilndifsiunanisneaeuaniy dwsuiinislu
NSNATUINAVRIEIRUNSABES19lAYINelAIsN1T AT IEY
WU Nonlinear Construction Stage Analysis @ 4818UN15
Aeaseildlunuusians oud neasdlassadiediuans vide
AU Arch Rib ﬁmﬁy'qmu Tie Arch wag muiaﬁuﬁyuazwm
Ul Temporary Formwork 101579890 Hanger antiiunng
videiuaynu uazinge Barrer uazfivaueaiiainaeunn
(Asphaltic wearing surface) T RITE RS PR
nsneaseneldiminussmnuessausmniildlimaaouly

TAsansi

6.4 N15UsUAMYUTIFIYEIaENIY (FE Calibration with
Test Results)
elinslieseinaiilesninuuuiaesesagniudl
A1UYNA B LUUTIABINIUY1IV0IAENIUlAETT Finite
Element launanusuatwes Natural Frequency Tidannans
fuAfinsiataldluasmiu Uit 19) Tnglunisufurives
wuudaeslaneisan Mdeian Fupounsnoadna uuushaes
Faoifisuiunan Jeulvvesgiusesiuvesnuudians Wusy
Fandranmsusuevesuuusiassaznutii A1ves Natural
Frequency 8¢luy39 4.3 - 4.7 Hz lngA1v99 Mode Shape
Wunsdulwluwuana (Vertical Translation in z direction)
Feaonndeatunanisvaaauiiliia1ves Natural Frequency

WAy 4.63 Hz wazil Mode Shape 1Ju VerticalTranslation

Arch Frequency =3.809 Hz

) Bending 3.8 Hz (Arch Rib)
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Frequency =3.8086 Hz

1w - 10 Length {rm)
Width ()

) Bending 3.8 Hz (Deck)

JU# 19 Mpgamamvnaauasniy

1NN15US VLA BUUTIa 99 1A ULUUIT 18090 3as WU N TA
Ausanelududiusneguesazniuianulndldesivaniie
Yagiuvesdiasniu dnluusanelumariannsadilulyly
N1599NUUUNS BATINABULATIATIINIUUINTFIU AASHTO
v o a A o o
uazdofimuafilawdug oldlunisuszliuaussnninees

azwunausliunsesnuuuUiuuwiely
7. MANN1TOBNUUUYIULHZNIY

KUMNNTRBARUUYTMELATIAT s laduun
pantdu 2 d2u laun agw1uv29 Main Span (Tied Arch
Bridge) WAz @xW1uv23 Approach Span lasd@ nivazwiu
%74 Arch Bridge nm3aanuuufiansanvainnatailade loun
mMIUTvUuasaiumMasdInlsTnouTesas L Arch Bridge
TisesiudminussnnasnuaasgIu AASHTO LRFD (2007)
[6] w3eluszdy HL - 93 Msududsimsduveslassaiieli
wanzaufumsdudesnenuwvug waznsuiuUTIag
Fuvadlassadilimnzaudunisdulniidesainussan
F1UT19 @M TUAZNIUL Approach Span Az RANTUNANY

mssesulminussynbidulumuinasgu

7.1 gEWIu% Main Span (Tied Arch Bridge)
nanInvesdIulsznaulasiad1efi Ld ouanin
Aaudnann 3Ul 20 wanswuimadennseanuuuiaduida
Arch Rib Hudzw1u waz Hanger 1a391nA21uLd oxann
US1aa Arch Rib st uiiisadntios Uszneudednuassy
wsavaslassaduiifilonaiausadald n1sveneniidaaiy

ausaiunaasuLsIRalas annaialilaseasiadainy

= e @ o R el .
AWNULATUANVEUTAILALTILAUDITNTT Concrete Jacketting

& WU Arch Rib uazl¥ Deck Replacement dwiuiiuazniu
&y Tie Girder wisnlassadadinnundauaninuin 34
wnzaufiesinsEsuidaasssuvaIndause deldsauiu
Concrete Jacking \#i 9aalani1an1siinn1sunninaves Tie
Girder Tuaunan wazFiann1siinusiuuiaueauy (Horizontal

Load) 1§1u5835U

~ZTEEL JOINT FOR CABLE ORPT BARS SGONCRETE JACKETTING
- | LEXISTING CONCRETE ARCHRI2

e e
e MEW CABLE DR PT BARS

e e W{ - .
- - 4 LY [ STEEL STIFFEMER
ey i \. ;oA \
A‘ \i”l __‘gf__ _\',;_;_____iﬁ___._&: —

PEXISTING CONCRETE TIE BEAM

I
“STEEL JACKETTING
'STEEL JOINT FOR CABLE DR PT BARS

3U# 20 MegamsuTulsuatuidivesasniuy

%234 Main Span (Tied Arch Bridge)

7.2 W11 Approach Span
Huasnuwasnaa Approach Span Teinauslily
Deck Replacement Waz33 Steel Plate Strengthening

dm3uA | - Girder dauanslugui 21

STRNGTHENING BY
EPOiY > 2
|‘. 2 PT BARS DIA 50 MM
I—nmsuu'ssnﬂlsmuu w‘j
: 250
T . o
RIS A "B omm
L H T _ ANCHOR
sraaewmuaewatl_’
TENSION ROD WITH TURN !

2 HI
| 10.00 |
/

1\

-l
:_L.‘]" ! ..
il |

THICKNESS 30

—t

%
6.00

I' 164 3.00 1 3.00 160

RECONSTRUCTION OF DECK (IF REQUIRED)

A B R

— —|
s j ]
EP u ~STEEL CHANMEL COVER PLATE

TENSION ROD WITH BUCKEL

3U# 21 MegamsuTulsuaiuidavasasniuy

TneM IR TR TuURBUNSIESLAE v saE NuUA Y
wuameiildnandneiuiy Idvinssaadasaiemuddiu
Funaun1siasurmas uazTiAs1EW A28 Nonlinear
Construction Stage @mfundnnisnisiaduidniulassains
aznuazlifinisdagniudsy Hanger AnszMInamsIa3
ds Inetunsunisiasuidasenavludasnmsaniunis

Concrete Jacketing U538 Arch Rib wag Tie Girder 310ty
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ANAUNITANAY Hanger ALANLNDTIEFULY Havinn15Rnass
s uMaussUsoula21399E vin15UA U Bearings 09

avnlval Yirasaslmduasiudey Expansion Joint Wans

Jupeuunsadnily U 22 fa jUi 25

a

JUN 22 msdaeamslddeiugnasniuanseninems

ARGERN

o

3UT 24 Funouiana Andaussluay Tie Girder

3U#1 25 Fumeunissensulsiunaaieuviings Bearing

Tuaad

8. WNaN1IBBNLUUYIUSEHINIUY

8.1 Wan seenuUUsLgulaTa IS
AINN1TTLATIEV A28 ULUUTIa 81 Finite Element
anunsaliausnelududaiusieg TnsArvesusssanay
Load Combination @uisaunlusenuuuaiulsznounig
vpsaznule Imammimxa'auﬁiﬂ uyaaznulAg
Uszneudae msvenenindnanddsiiivunalngTusasde
Tngseusowiuman nsindaunumdnussfufisuneils
anTauumule ndeuainaindsduuuifssninendeid
agiAnlunundes Msverenindaaunuglidunlg
Fu v¥in1silsaInsaLsImLLLIENIveIALUAINET wasTe
TneseudsunumEn yonandiazyinisdnaiunuening 2
He (Frouazn) Freiduainmunuivnafifngando s
(Turnbuckle) ¥nnnsenuazid sugasessuazwiuluiilu
Spherical Bearing Wanun AIUNTYTULVIFENIULT 4817
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