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Development of the Analytical Model for the Fixed End
Stub-Girder System
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Abstract

This paper presents several modeling methods to analyze the stub-girder system, testifies
those methods base on actual test results for the behavior of the simply supported stub-
girder system, and finally, by changing the boundary conditions in those models, predicts
the behavior of the fixed end stub-girder system.

Two different methods are used for the structural modeling. In the first method, the stub-
girder is modeled as a vierendeel truss girder, and in the second method, as a finite element
model. Both methods use the finite element analysis software package LUSAS™ for linearly
elastic analyses and nonlinear analyses.
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Model Model ,%\J 190K !
Axial |~ O O 0 # 62541 1500 ‘{7730 _f;mj‘ 1073 4 200 J‘
! | Bending 219 219 244.650 | n )
5 | Axial 1411 1413 1415.26
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w2z | go] | 710 | Stiffener | oo 494 | 8 24 94 Ay A48 23
SGC-1 3 40 60 Ae. sl SGC-1 0.5676 0.5500
SGC-2 5 24 30 R . SGC-2 0.5427 0.5294
SGC-3 5 24 30 ey RE. SGC-3 0.5474 0.5400
SGC-II 5 24 | 36,24 R e SGC-1II 0.5447 0.5500
SGC-IVv| 5 24 | 40,20 AL, R SGC-IV 0.5562 0.4900
SGC-V 3 32 72 qe. e SGC-V 0.6110 0.6500
SGN-II | 5 22% 30 o ae. SGN-II 0.5846 0.5000
Unit : cm Unit : cm
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e S3AE 387t 45EUE AXsE Fxec22 4P dRoM FALEE e
WE AA A g AR MG o] ML 2HB AY A2 AAZRA0 FAH(main
girden)oll &3] AuiHE Aoz NHe Fapae vdd Egs 222 W& oty 5]
T 2l FSM-2 & ZFetad o8 2dEA gL g @ A9 sEHe AR £7)
A7 Ao AHB FX(stub piece) = T3 EHolth Iz, AHM WAx Aay@ate &
Y ALd8aY ¥ol7] W&o FSM-19] & siA A7} FSM2 o] & sjA Ao nlsjA 4l
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9. 35 3 3
A oy A4 94 = 294 | we AX | g 14 | wsew)
SGC-1 0.3298 0.2918 SGC-1 | 0.5676 0.3298 58.1
SGC-2 0.2985 0.2622 SGC-2 | 0.5427 0.2985 55.0
SGC-3 0.3025 0.2658 SGC-3 | 0.5474 0.3025 55.3
SGC-III 0.3008 0.2523 SGC-IIl | 0.5447 0.3008 55.2
SGC-IV 0.3074 0.2591 SGC-IV | 0.5562 0.3074 55.3
SGC-V 0.3598 0.3126 SGC-V | 0.6110 0.3598 58.9
SGN-II 0.3219 0.2791 SGN-II | 0.5846 0.3219 55.1
Unit : cm Unit : cm
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Rt TR Bl WeE 2EHE Ag A2EY 385 ¥ EYER sglon, S8 4L )
TR @R, 5 2B gao EREOZ Y. [E 7)1 SGC-II AP A g A Ao
o, 4z B 2FA 9 A AFdz vl AFS w3
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[ 7] ZAxzo Hslol M2 89 #H3l (SGC-III)

no FZ2H A% g AA g 13 =3 W3
1 = 17.31 -6.61 -23.92
B dodE 37.79 78.16 40.37
st ) EE 17.31 6.61 -23.92
8 AndE -107.0 -77.34 29.66
h 3 e 38.40 14.47 -23.93
A PEE -12.84 13.75 26.59
4 &g 38.40 14.47 -23.93
IZgE -106.10 -74.39 31.71
. B -17.31 -13.35 3.96
“ HEAE 106.80 137.20 30.40
° 8 %y -17.31 -13.35 3.96
N AndE -190.30 -149.20 41.10
v 9 B -38.40 -34.43 3.97
P grae 30.34 69.43 39.09
10 ) %4 -38.40 -34.43 3.97
grae -201.80 -162.90 38.90
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5184 %y AT
AEH | acion
1 2 3 4 5 6 7 8 9 10 11 12 }

Axial |-24.1125|-24.1125 / / / / 4.4294 | 4.4294 / / / /
SGC-1

Bending| 32.2392 32 / / / / 40.387 | 6267 / / / /

Axial |-23.9266 | -23.9266 | -23.9307 | -23.9307 / / 3.96 3.96 3.96 3.96 / /
SGC-2

Bending| 40.719 | 30.0622 ] 23.73 | 31.78 / / 30.03 40.8 39.07 38.9 / /

Axial | -23.66 | -23.66 | -23.74 | -23.74 / / 4.04 4.04 4.11 4.11 / /
SGC-3

Bending| 50.72 | 30.67 | 30.64 31.6 / / 21.55 41.6 39.84 38.9 / /

Axial | -23.924 | -23.924 | -23.93 | -23.93 / / 3.96 3.96 3.97 3.97 / /
SGC-III

Bending| 40.37 29.66 26.59 31.71 / / 30.4 41.1 39.39 38.9 / /
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SGC-1IV

Bending| 40.14 | 29.41 | 31595 | 31,72 / / 30.6 41.3 39.1 38.9 / /
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SGC-V

Bending| 33 31.2 / / / / 38.5 40.3 / / / /

Axial | -23.056 | -23.056 { -23.07 | -23.07 / / 3.83 3.83 3.84 3.84 / /
SGN-II

Bendingj 41.08 29.87 | 29.827 | 30.56 / / 27.4 38.54 38.44 37.7 / /

Axial | -22.863 | -22.863 | -23.185 | -25.935 | -23.2 -23.2 5.5 5.5 5.82 5.82 5.83 5.83
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Bending{ 58.68 | 27.98 | 2958 | 3148 | 31657 | 31.69 19.17 | 49.85 | 41222 | 3933 | 38.79 38.8

Unit : ton, meter

5. 2HE Age ARZF uAY 4

2HE Ay A=ge 39 35S 53] Y AEd 7@ 92 RIS ojfstd uA

3 side dAlstath 2EE 7g Axde] 49 84 e A8 side] TeEo] o] 2od
=8 ol ek A7t il ol 1995 doll HEH Wang®e] ATFolN 2e &Fo] o
g A77F dhavet o]Fojzl vk ddnh. B AFedAE 4F AFES oz slo wa 1A H
R AQ A2R9 39 645¢ 73k, 2 298 Ed2 % n3¥Y 268 Ay Az

lo

¥4 & ﬂﬁa$1Hé B} ZagEY A5HY 4L ULH o] AAEPY. HBL
S JFolAM 25 4l ghhY(elastic - perfectly plastic) A& 3= Ao JRsI%c o] 7}
Boz Badgshre LUSAS™ME AEol e B4AS Eo Eolgn v, 281 FE AR o
g 2o gk o gEL d¥AY AsdYP I @S AU

@iﬂéﬂ‘&%H%&:&@mmmdﬂw%wh+@iaﬂ AR e BAAS E Tolin
vel ofst 5 &4 As e dte Aoz st F sle Adog massioct. WA
Ade dda F90] T He WEE e, oMo A A% S 2 AR Mol =



Arolde Al A% S Hd &F $HY 10%2 HAAG. eaolFAT o
o4 &do] po] B uiztz] Azt BAEE Aoz 714359 ou% ol R WA Fo
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