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drzwIn dmsusudaf idanuuudsadlidudunasguiidmue Amansaly
o o v
anunmnfinuale
0 1 r A g "d -3 ar -
lagansuauan lanuuusiaasvasgznuiidaunin 3 @2 fa 0.015
0 ’ 1] @ A -
WAT FIRAIMIUBUAINTIMUAIIN AASHTO fia (1/800)(18.0) = 0.0225 a3 > 0.015
WIAT AINU EINTalTaNunmTaINuABUNIALEIIAEAN 0.25 LwaT 18
4 £
a.2.3 lundnifaanuuuudnuaanniaasaman
A @ L Qs J > Q@ A 3 - a
AASHTO tmualigmiuwidafiduluwudan adaslindnissuiuusede
v ad d o o o o & e A d a - [y € o v .
saadfiRunmiiaadminmaniuundiiissnenezmululandaala laitesndt 1.2
. o A o Qr .‘l‘ >
winasluaudaafivhliiAiamiuaninn (Cracking Moment) vaaviiaauu nisvzdss
v . ' X 4 Y a o v oo Y
lidesnin 4/3 viwesiuimhdamanissuiuusisunduanle

M, 212 6, > M, % A g 0

Taofi M_ = Sy

cr

Ve

£, =2.0/fc' = Moment of rupture of concrete

I, = Moment of inertia of gross section .

y,=d-kd nunuasifiu fafvasnaunia MiRaniaouseds
ramihdauanin

A g o > 1 L A o a
mutarimue AASHTO  ladmuamsdmimdrluudaauiiassnimin
Jouud Ussinn HS20 Lyinu

M, =[-(%fl)] AU-Luas (donnunde 1 wal) )

o - Py
lasfl S fla ANEMTNTBINU (1UAT)
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A.2.4 aa31dINUIINIEUNN (Impact Faction, 1)

1=1524/(L+33) , 1| < 03 @)
Tagf L @ Anusnigassnin (Was)
a.2.5 I3maonIadsaagmanin
M, =13[M,, +1.67M,, (1+1)] ' @)
A.2.6 ToyadMiLMIaanuuY (Design Parameters)

E
Modular ratio, (#) n ——-'z} ~(5)
duliznsanudn wiadguuuuluamg, (k) k= ——lf— . (6)
1+ =
n.f,
luwaduuasnaunia M, =(—f"—2+9)b.k.d. jd= !zijc. jbd? @)
Tt J=1 —%

A.2.7 YN nwa lwn1saanuuy

wihsunfivanlivssneunia (f))
r.8n. flatiunda (f, =045f)
AASHTO flafuusda (£, =0.40f")

whoussivenldveandnedy GLusedy)

 mdnidunaufifiisiasn (fy)efouﬂ' 2,400 AlandudaaaTudag
£, = litfin 1,200 Alansudemaandas

A.2.8 IKANLASHNTTAIBUTY (Distribution Reinforcement)

AASHTO indnissunszenowny SuSinoundnidussszveandnissunani

dmnlldanlumdaauinasil

- «“ o L [ x o«
NIUAANLESUHURITHIRALAANIIITT (R UNENAAUAUAUAR)

¥V ar [ 3 @ 55 1] - v

fouscdmsLmAnESUNTTIBUTY = I usilaitinsouas 50 ®8)
s

- P = v & “ a X
NITUNULWANRNLRIUNARNIAINNUNANIININGT  (FEWTUULNUAUIUUATU)
@« [ o~ 121 ] . a >

fosazdmILMANESUINTENOUTY = el udlitAusasa: 67 ©)

K

; X 4
lagfl s uanuenitiRufieanuuy (ua3)
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A.2.9 INANLFIUAMNINNNTEARA (AS o)
zgaslinasnin 2.65 ATITUALLATADIUAT UATIZHSHNTENININANLESY
¥ A ] - . J’ ¥ 4 o - J
gavliiinm TR NURUIRILNINI BULHUANRLES A B LN 45.72 L oudAlNas 19N
= 1] l =3 8 L=
ALK IULHUAR U AN U IURT IR N ALUUIREN U
[ - as s
@.2.10 mam luamdanifes nuuumaniadusuussaonan
: -~ 1 ‘ : 1] 4 1 4 L) 1 v A
WaRasonusuAundatiiaznietumely aRansandannuninanie
b @ ) o :' o 1 .l’
ey MInunuIINNaea Usznaua i InunVa LU

by o« & ' " a“ ]
ﬂ'l“uﬂlﬁﬁﬂﬂﬂ"lUGI'J'UBJLLN“W“, WDL = 0.25x24x1 = 0.60 AUABLUAT

2 2
wld M, =W‘1’L2L =0'601x24'1- =0.54 QAu-aI  (@aANUNTI 1 1a3)
v WDzLL = 0'60; 4109 u (faANANI 1 1aT)
MAD (s+0.61)
9.74
_[@.1+061) =0.37 au-as  (daauniig 1 wa)
9.74
ARAFIUUIINTZUND, | = 15.24/(s+38)
= 15.24/(4.1+38)
= 0.362> 0.3 aovn 14 03

M, =13[M,, +1.67M,,(1+1)]
M, =1.3[0.54 +(1.67x0.37x1.3)]
=1.75 au-lua3

A «“ [l A’ a &
A17379N Q.1 ‘[Ullluﬁfﬂﬂm‘!ﬂuﬂ'ﬁﬂﬂﬂU.'U‘UI.I.N'“W‘uﬂ AUNIALEINMAN

HIAR M, (AW-a3) | M, (An-lua3) M, (A%-1@9)
dflflumsssnuuy 0.54 0.37

1.75

Aoranlfiluanddafsuinddnnuriuiudaiissnusaluluniseenuuy
M, =1.3[0.54 +(1.67x0.37x1.3)]=1.75 @u-ua3 (daanuniia 1 wes)
A.2.11 ManESusuuIAmanidasms
d=0.25-0.025=0.225 a3
E;  2.04x10°

n==8=2""""__8015 1% 8.0
E. 15218280
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R : =00
14 e 1,200
¥ 1+
nf, 8.0x(0.4x 280)
o1 083 e
3 3
M, 1,750x 100

As

= = =6.92 TITUAAT (Fannunie 1 1a9)
f.jd (1,200 0.86x 22.5)

g IFnaneSy RBI@100 dafiums (As = 7.04 aNTNLTUANAT daananiI 1
Lua9)
A.2.12 (NS NLATUNTTABUI

Jo88as As, dist = 2l 121 B Jauas 59.76 < Ja8as 67
. P

dntu 18 fauas 4,,, = Jous: 59.76 veunmAnisdumanazle
A 4 = 05976 x 6.92 = 414 MVNTUANAT  (AaANUNTI 1 LWAT)
dnin IFndnisSunzaousy RBY @100 Hafiuas
((4,) =7.04 NATUALNAT @#anNUNI 1 11a7) %
A.2.13 IMANIEINAUNMIUNITHARA
(4S,,,) = 265 @1.9u. @aANUNIN 1 a3
anin ISmAnisudumunsfiona RBO@100 Hadiuns

((AS o) =4.04 AITNLTUAAT) 10
RB9@0.10 m. #
0.250 | ¢ - &
4.600

4 - [ T~ X o
ann a4 Noazldsamanaiuluiunaunia



A.3 20NULLATKINEN R
asnnduasumssanuuumuuaszarsndusnumandnnu faesldaiuda
u lunmseanuuy
a.3.1 fﬁﬂﬁ'nu'smn, Tuamdaa uazusion
Tutunendeasliinsaaisiudduaumdnlusniomanaauniauin
A azmuﬁaanuuuﬁ'oLﬂua:munﬁwﬁmi’aﬂsmaué'\m”uﬁ'mﬁ'nmmmsazmtﬁm
(Live Load composite only)
ﬁ’n‘fumum§n'-3:7mi°m€mﬁ'nmw‘mmud’waamumﬁn wuAunaunsA

NN 4.1 Wwas uasfulsznaudu 9 fﬁoﬂuﬁ'utﬂuﬂ'mﬁ'nmmnmam”'z. DL azle

-5 Y o ol P I3
minuImneInfinazinAuMWAED

. v
WHUAW : 0.75 x 2.4 = 1.80 QudaLAT
mumdnuazwliznavdu 9 lasdszanm= 0.50 AuABLUAT

] J @« . L% .
374 DL @8 uniian 230 Quaalual

e AA [
luwudaagganninananuenagag

_2.30x(18.0)

: =93.15 Au-luAT

MDL

- A ar
L33 Lﬁauga ﬂ‘ﬂlﬂﬂ‘ﬂﬂqﬂiﬂxﬁﬂ

bt

_ 2.30x18.0 9207 &

VDL

ﬁﬂ'\?ﬂt’lﬂ’liﬂl&l%ﬁﬂ']ﬂlu Iﬂf_lﬂ'ﬁﬁrﬂ’ﬂﬂﬁﬂﬂﬁﬂﬂiiﬁﬂﬂi“ﬂﬂ?ﬂﬁ?ﬂ"lﬂl.lﬂ:
:’ & {1 ] -y & A a o
u’munmmnmunuumﬁuumwam'munmmnamuu HS20 tWﬂlﬁlﬂﬂIuluuG{ﬂﬂ
gpqﬂumua:wm ausaL

14.5 Tons 14.5 Tons 3.5 Tons
s 9.000 4.300 N
i\ 71
i L O
9.000 4 4.000 J
=

18.000
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L » s A = a
(M) masanahminuImneuuTasudniialfifaluaudaagege
(uuaaa M, = 99.82 au-luas)

AJIHIIH llllllllgﬁ

18.000
(1) mydenahminuImnesuuwifisuriuisldifaluudaagige

(uuden M, = 7524 au-1ua3)

14.5 Tons 14.5 Tons 3.5 Tons
9.000 4.300

T 1

|
O
|

18.000 4

o -9 L A v a
() mna’mmnunmmmmuummmmw alw Lﬂﬂuﬁilﬁﬂuﬁdgﬂ

(WRau ¥, = 2266 @)
11.8 Tons

0.95 Tons/m.

PO TITTTTTT]
O

s |

18.000
-~ b o ' A qva
() madanahminusmnauuudisuriialfiteusideugege

(Wsalau ¥, = 20.35 @w)
- o & o . v a
A a.5 nMasanalhminusmnikeliifeu melugege

NN n.5 (n) uax(v) AwdEL
Tummﬁﬁmmm{"mﬁ'nmmnuuummmn; M, =9982 eu-iuas
Tuamddasmmiwminuuuidisri ; M, 5, =75240 Qw-l@3
I Tumuefé’aLﬁmmm{mﬁ‘nussv‘mwuuu HS20 = 99.82 @u-lua3
uae Tmuucfﬂ“qgoqﬂtﬂaamm{mﬁnmmmmuu HS20 finssvhdamunitads fe
M, =9982  auluas de mu
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NNMNA N5 (A) UAZ() MAEAL
LmLﬁautﬁaeaﬁnﬁwuﬁnussqnuuumusmn ; Vyp =22.66 @
uiats‘iautﬁaamnﬁﬁmrnusmnu.'uuun’nﬁuuwh MGy, =20850, ax
N Lmu‘iautﬁaomnﬁ’mﬁ’nmmmsuuu H20 =2266 @u
Uae ﬁwﬁ'nums‘iaugoqaLﬁaamm{'mﬁ’nmmnuuu HS20 ﬁns:ﬁwdammﬁasﬁ fia
V. = 2266 @ doam
a"smthuu.sam:u‘nm:tﬂuﬁ'ﬂdwﬁm{mﬁ’nmmmsd‘aﬁ .
| 16.24 / (L+38)
1524 / (18.0 + 38)
= 0272 Safpunir 0300 151 = 0272
qmu My, =(1+I)M, =(1+0.272(99.82)=126.97 @u-ua3 @8 Au
V., =0+1W, =(1+0272)22.66)=28.83 au ¢a aw

P da X a
ATIN A.2 WM ﬂlug\’ a'ﬂﬂ tnaa ul“ﬂ”l UFEWIUTINAL

Dead Load Live Load+l
TULUARATININGNNT (Fu-LunT) 93.15 126.97
usotﬁauﬁqasaﬁu (AW) 27.70 28.83

° M o o W ’ «

A.3.2 AR IMUHIAANADINITBBNTNANULK LAz nATWEITDIATIRINAN

[ " - a a . : -

UWNUAUADUNTANUY 25.0 cm. URZANURUIUITENTHRVSILHUNUADUNTA

[ v e a - o« l‘; o o oa . I ‘% -

FMIUMUIAaLEIUIENaLAD 25.0 cm. AINU ANUNIIUIEENINRVaLuAnT D atdw
0 J @ J 1 A A [ ] :
mvmm'umﬂnmuuumaamu;:.lmm:tﬂuﬂ'mﬁaunqm*mmﬂa‘lﬂu

ANUENTWAE, L4 = 18.0/4

4.5 WAT (450 LTUALLAT)
410 TUALNAT
12 x 25.0 = 300 LTUALUAT

v & Y a a & - o o v o -
AIUU  ANUNINUTEEANTHRVBIUHUAKADUNTAFINTURTAaLBIUSenay fs
410 1 TWALNAT

TLUSIININAU

) ) ‘
URS 12 INMUBIANUNUIUNUNY

a v o o v da a ' f
AnTanltaunhdasalatnnendanudn 120 wwdwes waslfdniae
o o ™ a o a X d v o '
unaafisaulh £,= 1,400 Alanfudamnasudes Auiniaavasdndvasau
& dv 'Y
wanfifaIns (4,,,) Munsadszinaldan

5
. 1.0x10° Y M, . M., (10)
[ £, D D_ +t

24 g
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=
5
o
0

e = wtzuwinidnew, D, =120 wudwes

~
]

A’ = a
ANUNUIVAINUABUNIA, £ = 25 ITUALUNT

\ g

- o ' & A 4 e
W AunwihaanaaImsdnasvasauwnin (4y,) VUMDY

1.0x10° [93.15 126.97
Abf,r = +
1,400 120  120+25

= 118.0 TN TUALUNT

s U 1 I A . W gt A v -3 @
sandmEniniuinihaafidasmvasinawunseInuwnin, (4,,)

A d o o de Y ' « o
wunmhdafidasmmasdnaudmavesmumsn, (4,,,) nwsznaldananue
1 > J

daw L 1eain

4
_ Ay 150 -
4, (570-1)
i R=—2"9 _03846
(57.0-18.0)

o & A d o o ode o P . .
AIUU Wu'ﬂ"u’lﬂﬂﬂﬂadﬂ'ﬁﬂﬂﬁﬂﬂuu‘ﬂENﬂ'IHRMﬂﬂ. A o dauninu
As, =R(4,,,)=0.3846x118.0=45.38 aaTudluaT
a t‘; v e 3 A [ 3 ¥ r] = " v [ a a =~
AIUN 'Hlnﬂﬂﬂ"lﬂlﬂﬂﬂﬂﬂBﬂﬂ'\'\]tﬂﬂé&lﬂ'ﬂ&lﬂﬂ‘ﬂﬂﬂﬂﬂ?’l' 1200 UaRLUGAT U
X d v o K ' a ad d o o '
NUNAURIAAVI ﬂnuu1uuaun01 45.38 ANTITUALNAT Lta:uwuﬂ“mmmaaﬂnma

Tikesnit 118.0 maTudiuas
- % « & a v v e [y [ .
Rsanlfaumaniuguuuiaiaumiidaladnnine (wide Flange)
v &‘ a _ a a A o
Uszian 1200WB455  {iaundeninue 500 fadwas Jnaunun 40 dadlas vl

Aufindaues dnau = 40 x 500 = 20000 MTNTRENAT > 118.0 R
4538 A1NITUALLAT HAW
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500

M 7~
_p ). N
S

1200

16

[ ]
A e 3 a . a A
NINN A.6 Eﬂﬁﬂ‘ﬂﬂdlﬂﬂﬂﬂ? I (1200WB455 cross section.) (W38 URRLUAT)

° an [3
Aa.3.3 fl'l?ﬂ'l“'lﬂlﬂ‘maﬂl.lﬂ’l aIATninKan

° an & 4 o Aad
1) m*zmw:mqmauuomaomumannm‘i’m@mmnmomu

e QR

Taqnadn
lugsadantuvasnaunia, E, : 255,000  flansudaenaeudiuas
lugaadanduvasndniada, E;  : 2,040,000 Alaniudamsnisudiung
n=-E—S : 80

G

ATWIRAN (1200WB455)
anuvwin, ¢ : 4 LTUALNAT
AMUNULET, 3 1.6 L TUALIAT
anunivuemiiee, b : 50 LTUALIAT
anuinuaaninee, & : 120 LTUALUAT
FIMIUNVBINUINED : 1 i
Y . = 60 TUALIAT
Aufimiea : 579.2 ATRITUALNAT
I : 1,533,457  (oudaag)’

o ¥ L - v

srgzMAUNREsINRTaINwIaaIBsznau g
YAULUVBIATUIAAN =y, : 60 (TUALUAT
YBURWVDIANUIREN = Y, - 60 I TUALNAT
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lugaanaaminga (s)
YBUUUIIWMEN (S, )= I, /Y, . 25600  (wwudles)
YDUSWYNIAIWNEN (S,,)= I/ Y, : 25,600 (TUALAT)
'lunitﬁﬁmua:mm:%’uﬁmﬁ'nmmn’lwﬂ’nnmﬁv'u 1dun ﬁmﬁnmmmsua:un

E.\'
nIuNn (n=—x)
E

c

d a A . &
(2) mimuamqmauﬁawoﬂs:nauaaononmomaﬁwsu
b &
WIMKRNUITNNITINUTINTEUNN (7 =8.0)

JaqnaaNla
lugardenguvasnaunia, E. : 255,000  AlansudaeTaaudns
lugsadanduvaandniada, E; @ 2,040,000 Alaniudammuaudiuns
E
n=—% : 8.0
EC
o & - a [3 3
UWHWNRABUNTALATNLNAN (Concrete deck)
v ' . ¢ a
ANUNTIVBITNUHUAY, B : 410 LTUALIAT
X ‘ g
ANMURKIVBIUNUANY, H : 25 - TUALIAT
g : 12.5 TUALAY
: d‘ 4 o« o
Aunninga : 10,250 ATNLTUALAT
a 4
 J—_— : 533,854 (LTwRLUAT)
ATWINAN (1200WB455)
anunwin, 1, : 4 TUALIAT
ANuNULeT, I, : 1.6 ITUALNAT
ANUNINTaINTNAR, b : 50 TUALIAT
aNuAnvaIniNGa, A : 120 LTURLIAT
FIUINVBINUNEAN : 1 T
Yer : 60 I TUALIAT
P R a
AUNNINAR . : 579.2 MTNTUALUAT
a 4
L : 1,533,457  (LoudLuag)
winaaraulnaa
¥ (Centroil of composite section) : 33 TUALUAT
6 a 4
T ool : 4.86 x10 (LTUALAI)

Ly . 3.10 x10° (Tudas)’
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Lo : 795x10°  (wudwual)’
szgzanuNRazIiniwTaIwIaaalsenaulyds
VAVUUYDINTUNAAN = 3 B 8 LTUALAT
YDUAWUBIATUIAAN = Y, 1 112 CTCIE o)
YOUUUYBIUHUABUNIA =y, 33 LTUALNAT

lagaazaantinda (s)

VOUUUVBIAWNEN (S, ) Lot o 99.38x10'  (LTUANAT)

' 3
YaURNVBINUMEN (S,,)

I 7.10x10°  (oudiwes)’
YausnvaduiuaaunIa (S.)= I /y. 24.10x10"  (wudLwas)

o
a.3.4 arvdsuwiIsusIfitiadulnuiida
Wasmnlifimsdsuawndnlusznitamanasuniavasuduiunaunia

mummuﬁaanttuua:tﬂuﬂ1unﬁoé'ﬂu‘?oﬂsznauﬁwfm{mﬁ'nusmnasazhal.ﬁm (Live

Load Composite only) mf'\ﬂ”amum§na:mu”u1imﬁ'nmmnmm'ﬁ ©L) mumsfingh

GTﬂmuti‘sz:naum:taoi’uﬁ'mﬁ’nmmnmuﬁ"nﬁ:mﬁu (SDL) ua:ﬁ’mﬁ.’nmmmznu

URINTIUNN (LL+)
msﬁwmmﬁﬁmrnmmnmmﬁ oL Hlugsavemmdavasnwmanlums

ﬁ'\mmv\mmmLﬁaemnﬁ"mﬁ’nmmnmmﬁLﬁ'mﬁu (SDL) 'lﬁugﬁ'anﬁ"\ﬁ'm'ﬁo

sznay (3n=24)mhmmLﬁaomnﬁmﬁ‘nuﬁqm:num:unn (LL+) 1flugsanihea

\Bydsznay (n=8)

7197 3.5 uraamtsussifedulunindany ugasmisusTnfivey

o ‘ & A W ' v a o . - 1%
unraInwnanuazvausvasmdniidniasniuscindifessiumiasusenvanlé (f, =
1,400 AlansudaaTnaudias)
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= [l a a & L a a v o da € o
@A19191 A.3 utmmv.’:mmnmmuluv\u'mmmﬂs:naumnmﬂmmnﬂumuﬂm

RIRA
v 9

H (3 a o a
W uusa‘l‘umuman (nfa NINADANIVIBTUALNAT)

POUURTDIATWIRAN (LIIDA)

3 « <
AVIWBDIATNIKAN (LIIAY)

DL : f, = 93.15%10°x 107/2.56%10"

£, =93.15%10°x 10°/2.56x10"

363.87  363.87

LL4 : f, = 126.97x10°x 107/99.38x10' = f, =126.97x10°x10°/7.10x10" =
12.78 178.83

WL = 376.65< f, (1,400) WHBUITIY = 54270 < f,
s (1400)  dm

A ' ) a ] J ' - 1 [] o v
fA1979N A.4 u.ammnuusn‘m‘n‘uauuwuaaunuwuﬂmuaum'mmuusmuauh\

(f.. =041 =112 Alansudamraoudiuns)

. A- 1) : - -~ Qr 1 =
RWAUIINAIURTAIURWNRADUNIA (nfamunams'wmun 13Ia9)

LLH : f, = 12697x10'x10/(24.10x10' x80) = 659

WU = 6.59 < £, (112)

HIW

A.3.5 A39FDUNWI Hll?\lli\ﬂ%ﬁdaﬁ

ol
mvxmmumansﬂm‘laﬂnn’m uunmauaoaanmmm‘hna 28.83 @u 1l

’Qﬂiﬂ@ﬁ] manunumumwammnu 120 LTUALUAT

&

PUT 1.60 LTUALUAT AINU
Anfimhdaraaninuiunafie 120 x 1.60 = 192 AITILTHALIAT
wihsusadewadslwmdnuduaatriiy
f, = (28.83x1,000)/ 192 = 150.16 < 835 fAlaniudaamIMITUANAT
WANLETNTIAUTUUTY (Bearing  Stiffeners) asvtmsaulisidudamsy
mm‘fugﬂuuu‘s‘m'au Frmnmisusaidenvaandnuiuasliiinfess: 75 vead
whsusadonfivenld (lasfimbisusafeudmitimdn A6 fdwvinnu 835 Alaniu
AN TLTUALUAT)

sanamnhamhswadeuiietuiumihsusadoufiveald wiiu

150.16 / 835 = 0.180 < 0.75

nin  lidaslamdniaSudenusuusine (Bearing Stiffeners) e
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A [ = o o a g
MA1979N 9.1 msumﬂs:mmaoa:wmﬂau‘[waﬂmmumswmimﬂmwum AUUNAIIU

AASHTO (AASHTO, 2003)

fanvna Detail” | wszianzen
naly T Category | nwil2.28
Plain members | Base metal :
® With rolled or cleaned surfaces. Flame-cut edges with A 1,2
ANSI/AASHTO/AWS D5.1 (Section 3.2.2) smoothness
of 0.025 mm. or less
® Of unpainted weathering steel , all grades , designed & B
detailed in accordance with FHWA (1990)
® At net section of eye bar heads & pin plates E
Built-up Base metal & weld metal in components, without attachments,
members connected by
® Continuous full-penetration groove weld with backing B 3,4,5,7
bars removed, or
¢ Continuous fillet welds parallel to the direction of B
applied stress
¢ Continuous full=penetration groove weld with baéking B’
bars in place, or
¢ Continuous partial-penetration groove welds parallel to B’
the direction of applied stress
Base metals at ends of partial-length cover plates;
® With bolted slip-critical end connections B 21
® Narrower than the flange, with or without end welds, or 7
® Wider than the flange with end welds
Flange thickness < 20 min E
Flange thickness > 20 min E’
® Wider than the flange without end welds E’
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@519 9.1 MIntvlIzAnTBIRzw AR IRRAFNTUMIRNITNANIT AMNANATTIH

AASHTO (AASHTO, 2003) (¢8)

famvina Detail | Usziangdan
vty S Category nnl 2.28
Groove-weld Base metal and weld metal at full-penetration groove-welded .
splice splices:
connections ¢ Of plates of similar cross sections with welds ground B 8,10
with weld flush -
soundness ®  With 600-mm radius transitions in width with welds B 13
established by ground flush
NDT and all ® With transitions in width or thickness with welds ground 11, 12
required to provide slopes no steeper than 1.0-2.5
grinding in the Grades 690/690W base metal B’
direction of the Other base metal grades
applied stresses ®  With or without transitions having slopes no greater than 8,10, 11, 12
1.0-2.5, when weld reinforcement is not removed
Longitudinally | Base metal at details attached by full- or partial-penetration groove
loaded groove- | welds:
welded ®  When the detail length in the direction of applied stress is C 6,15
attachments Less than 50 mm
Between S0 mm and 12 times the detail thickness, but D 15
less than 100 mm
Greater than either 12 times the detail thickness or 100
mm
Detail thickness < 25 mm E 15
Detail thickness = 25 mm E’ 15
®  With a transition radius with end welds ground smooth, 16
regardless of detail length:
Transition radius = 60 mm B
600 mm > transition radius 2 150 mm C
150 mm > transition radius 2 50 mm D
Transition radius < 50 mm E
® With a transition radius with end welds not ground E 16

smooth
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@1 Taf 9.1 mIiutaszianuassziuasuInfadnIuNIRITENAIE AMuaNaTIw
AASHTO (AASHTO, 2003) (§i8)

connections
with welds
normal and/or
parallel to the

direction

e mua Detail | uszangzen
ﬁ:'ﬂﬂ ADTNSUDITAEN N Category o 94‘ 2.28
Transversely Base metal at detail attached by full-penetration groove welds with 16
loaded groove- | a transition radius:
welded ¢ With equal plate thickness and weld reinforcement
attachments removed:
with weld Transition radius = 60 mm B
soundness 600 mm > transition radius 2 150 mm C
established by 150 mm > transition radius > 50 mm D
NDT and all Transition radius < 50 mm E
_required ® With equal plate thickness and weld reinforcement not
grinding removed :
transverse to the Transition radius 2 150 mm
direction of 150 mm > transition radius 2 50 mm
stress Transition radius < 50 mm
¢ With unequal plate thickness and weld reinforcement
removed:
Transition radius = 50 mm D
Transition radius < 50 mm E
® For any transition radius with unequal plate thickness and E
weld reinforcement not removed
Fillet-welded Base metal:
connections ¢ At details other than transverse stiffener-to-flange or C 14
with weld transverse stiffener-to-web connections
normal ¢ At the toe of transverse stiffener-to-flange and transfer C 6
stiffenersto-web welds
Fillet-welded Shear stress on the weld throat E 9
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AASHTO (AASHTO, 2003) (¢8)

fanmua Detail | Wszangulein
ﬁ:'ﬂﬂ dAnNCUBITASNIN Catagoll e #‘ 2.28
Longitudinally | Base metal of details attached by fillet welds:
loaded fillet- ®  When the detail length in the direction of applied stress is
welded - Less than 50 mm or stud-type shear connectors C 15,17,18,20
attachments - Between 50 mm and 12 times the detail thickness, but 15,17
less than 100 mm
- Greater than either 12 times the detail thickness or 100 7,9,15,17
mm
Detail thickness < 25 mm E
Detail thickness = 25 mm E
® With a transition radius with the end welds ground 16
smooth, regardless of detail length:
Transition radius = 50 mm D
Transition radius < 50 mm
® With a transition radius with end welds not ground E 16
smooth
Transversely Base metal at details attached by fillet welds: 16
loaded fillet- ® With a transition radius with end welds ground smooth:
welded Transition radius 2 50 mm D
attachments Transition radius < 50 mm E
® With any transition radius with end welds not ground E
smooth
Mechanically Base metal: 21
fastened ® At gross section of high-strength bolted slip-critical B
connections connections, expect axially loaded joints in which out-of-
plane bending is induced in connected materials
® At net section of high-strength bolted nonslip-critical B

connections

At net section of riveted connections
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: 3 - A - . bl v
WBITURIUNANNLEIUNIRIAEY Carbon
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AMaFasTuEIMnaNTILEuiaITIe CFRP Tagidl
faulsfiviimsfinen 3 dawls Aa Trvasanusu
nIzvia (stress range) ANUMUINTT URTAIAUNUY

vadusiu CFRP wanmsfinmwuiuuuitasdlnlursd
amuﬁﬁnﬂugna’aeaL‘iluszﬁuﬁuaﬁu‘lﬁ FIUNA
msfnsddaudifiinadangdnssunnusies
Sudmmdnfasuindasas CFRP wudnilavianis
WNTIT8In AN Tz i kA s aWLIuA 89
Fudmiuazaassaiainldsa  maAuaanm
sa3netadslssiiuanusnisalunisiuuse
ianvastuna Wi mu‘n’lﬂﬁmmﬁzji‘;umu‘lﬂﬂ"m
UM IunMuMuITeIE K CFRP athadinna:
ﬁﬂﬁmmwtﬁutaaugaqﬂ'l.uu?nmmwztﬁu'ﬁu m
1ﬁ1?um'mmmﬂuﬁ"m’mqumsdashwaatms:wha
uiwmdnludawiu CFRP vilWaynsldauanas
aman anud awmislinu IWluiasuud

Abstract

This paper studies the fatigue behavior of
tensile steel member strengthened with Carbon Fiber
Reinforced Polymer (CFRP) plates using finite
element technique. Firstly, the model accuracy was
tested in which the results were compared with the
experimental results obtained from the literature.
Secondly the effects of stress ranges, glue thickness
and CFRP thickness on fatigue behavior of the
tensile steel member strengthened with CFRP plates
were investigated. The results show that the fatigue
behavior of tensile steel member strengthened with
CFRP plates obtained from FE model was in good
agreement with analytical model. When increasing
the stress range, the stiffness decrement of the
member was noted. For the effect of the glue
thickness on fatigue behavior of tensile steel
member strengthened with CFRP plates, it was
found that increasing in the glue thickness enhanced
the shear ability of the glue layer. This also led to
the increasing in fatigue life. Finally, increasing in
the CFRP thickness reduced the fatigue life.
Keywords: Fatigue, fatigue life, finite element
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MTN7l 1 AuEuANIINaYeI CFRP, GFRP Uaz AFRP [12]

Uricirexdorat Fiber Longitucinal i
Longitucinal ensile
Acvarcec Cortent Density
ko/m’) [Tensile Moculus Strength
Composite (% by g g
{GPa) iMPa)
Marerials weight)
Carbor:
FiberPolyester 65-75 1.600- 120-250 1.200-2.250
CFRP Lamirate 1.900
GlassEpoxy 1.600-2
50-80 20-55 400-1.800
GFRP Lamirats 3000
AramicEpoxy 1.050-
60-70 40-125 1.000-1.800
AFRP Lemirate 1.200
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