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Structural Stability of Multi-Functional Support
for Rahmen Bridge
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Abstract - The construction of rahmen bridges are frequently plagued by errors in positioning and height of essential girders. To
prevent the problems due to errors, a multi-functional support that capable of changing the height of girder was developed. The
multi-functional support allows the user to easily change the planned height of the bridge and the vertical error of the wall during
construction projects. In order to predict the structural behavior of the multi-functional support, the design analysis was carried
out by the both design standards and finite element method. The results were compared with the experimental of multi-fuctional

support.
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———— - Table 2. Specification of rod
I Property Value
ke | Ly (mm) 0
= ate washer D (mm) 26.5
Round plate 2 glubber 1};13
————— ) " Base plate A, (mm?) 551.5
| o —— Anchor bolt
L4~ Support plate pr (MPa) 950
‘ I (mm*) 24,207.7
Fig. 2. Perspective view of multi-functional support!”? 7p (mm) 6.625
Slenderness ratio 453
o, o7 |5 R A2 o Fe-2 - sk A & E (MPa) 200,000

o]
A ol A2 H U ER QIs| o] F-EEE= HA A
FHEAOASFE FAAE = o] H2/d 5ol FEH .
o’ a2 FATEL R IRt g0 A ehgAd Tt o)
5 5 % 515 A5 A& fste] A

o=
71290 I3 AT R R QAN S B A 02 224

)
§=
rlm

418 AL =5 4307 A6 (BH A 1693) 20204 129

2.1.1 FaAo] A o] 4] A-E(K = 1.0)

m*EA; 7% x 200000 X 551.5

P, = =
el (gf (1.0 X 300)2 )
r 6.625

= 530.9 kKN/EA




KL\?F, 2
/151=( b) py_<1.0><300) o 950

ror) E - \6.625xx/ T 200000  (2)
=0.987 <225
P, =0.66%1F, A = 0.66""7 x 950 x 551.5 ;
= 347.7 KN/EA )
rssl ¢c nsl =0.9x347.7 (4)
=312.9 kN/EA
PI‘S1=PI‘SSIX4EA=312’9X4 (5)

=1,251.6 kN

7| A, Py = 7382 SHIFZSHE(K = 1.0)
P =789 TAUSHE(K =1.0)
P =738 AADSAE(K = 1.0)
Py =75 A2 AAYSAE(K =1.0)
Ao =739 FE L} BH3RFA ] H]

2.12 FadoAls AR ALK =12)

o 7*EA; _ 7% X 200000 X 551.5
ez (ﬁ)z B (1.2><300)2 (6)
r 6.625

P
= 368.7 KN/EA

A _<KLb>2pr_<l.2x300>2 950
s2 —

—_— = X
rw) E \6.625xx/ ~ 200000  (7)

=1421<2.25

P, =066"2F A =0.66"*!x950x%551.5

py s (8)

= 290.3 KN/EA
PI'SS2 = d)anSz = 09 X 2903 9
=261.3 kKN/EA ©)
Po=P o xX4EA=2613x%x4 (10)

= 1,045.1 kN

o W Pe =738 SHd&2 o5 (K =1.2)
=73 SAHAUAFTE(K=12)
Py = 7380 AAUST (K = 1.2)
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Table 3. Specification of modeling for FEA

Modeling part Size (mm)

Support plate PL-500x500x40

Rod @26.5%400 (4 EA)

Base plate PL-500%500%40

Round plate PL-400x60%30

Loading plate PL-400x400%40
222 A1}

32 Rt Al -5 Ay}, 28515 1,000 kNl o
St e 2=25159] 51555 (load multiplier)= 1.966°0 &
Upebgeh makA fekessfao] ofgt thrls Wl A%
2] 0] EPAJR=Z5122 1,966 kKN.O &2 A5} o]of w2 A
AYEZ =S AE9c 4ol ALgE B} o) ATt
€ 27} Fig. 3 9 Fig. 4] YEH .

T

L

Fig. 3. Modeling
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Fig. 4. Analysis result
P, =1,966.0 kN 11
P,=P +4=1966.0+4

(12)

=491.5 kN/EA

2By A 950x551.5% 107

! P, 491.50 (13)

= 1.066 < 2.25

P, =0.66"F, A =0.66""°x 950 x 551.5 4
=336.4 kKN/EA 19

P =¢.P,=09x3364

¢ ni

(15)
= 302.8 kN/EA

P;,=P,;xX4EA=3028x4

rsi

=1,211.2 kN (16)

of714, P,= s BAA YA o BTN
P =730 S ENS
Pu= 739 BAUEY
Pu= % BARE =
Pi= s MHABYA HAYEIE
O ER R EE SO

23 AAYSHE A A3

o] ol A1ET SR AN ] 7t )5
WA e IAYS Y =S AHEsIg00, 71 2t
L bt} ek A 23S Table 49] eistelrh

(1) s EHI28A g AYSA = F5210E
2) AV Qlt AYSAEE FadoATTt

=
O|2A] 1.0x} AAA| 1.29] B3 242} 1,251.6 kN,
1,045.1 kKNQ1 2 0 & vhebyet,
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(3) et Ao 3t AAJEHEE=1,211.2kNS.
,Ol=AA17|&0l Rt AU
5 %*@017414 O|ZA(K = 1.0yE 2-83t @kt
AR A 0 &2 SRl Qleh T3, 7-3t8 AxsA]of 2
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Table 4. Results of design

1,251.6 kN
(312.9 KN/EA)

1,045.1 kN
(261.3 KN/EA)

12112 kN
(302.8 KN/EA)

530.9 kN/EA

368.7 kKN/EA

P, 491.5 KN/EA
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Table 5. Specimen type

2 WSk B AFA TS Table 59 Lt
g1, 48 41 Fig 5ol LA B, A4
=

Specimen #1 Specimen #2

#1-1 | #1-2 #2-1 #2-2

Load to center of Load to eccentric of
base plate base plate (30 mm)

200 _ 150 _ 200

,—0—|\Loading plate (PL-650 x 550 X 40)

I H ' H >~_Round plate (3PL-350 X 70 x 40)
A1 Support plate (PL-500 X 500 X 40)
300 [ F\_Rod (426.5 x 400 mm, 4 EA)
Base plate (PL-500 % 500 % 40)

 ——

175 [ 150 | 175

235 180 235

Round plate (3PL-350 X 70 X 40)

[ |\| I T ~_Loading plate (PL-650 X 550 X 40)
[

"\ Support plate (PL-500 X 500 x 40)

100 I\ _Rod (426.5 x 400 mm, 4 EA)

Base plate (PL-500 X 500 X 40)

(a) Specimen #1

200 _ 150 _ 200

Eccentricity)
Loading plate (PL-650 X 550 x 40)
-

I i ' I 1~_Round plate (3PL-350 X 70 X 40)
iR Support plate (PL-500 X 500 x 40)
300 T
Rod (¢426.5 x 400 mm, 4 EA)

Base plate (PL-500 X 500 X 40)

 —

175 | 150 | 175

235 180 235

Round plate (3PL-350 X 70 X 40)

L TT r:1 T “\_Loading plate (PL-650 X 550 x 40)
T T “Support plate (PL-500 X 500 X 40)
300 ™ M(M&S X 400 mm(4 EA)

Base plate (PL-500 X 500 X 40)

[ X\
I

160 | 180 | 160
(b) Specimen #2

Fig. 5. Details of specimens
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(b) Assembled specimens

Fig. 6. Specimens
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e

o AFEA oA & F-2ot 1:}. LVD
A F2A2 A=t AAAE Fig. 70 et laL, 7+ 4
H A3 A7 Fig. 8] eI

(a) LVDT

(b) Strain gage

Fig. 7. Displacement measuring instrument
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(b) Specimen #2
Fig. 8. Experiment
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(b) #1-2
Fig. 9. Buckling of rod (specimen #1)

(b) #1-2

Fig. 10. Check the slope of the support plate
(specimen #1)



1,800
1,600
1,400
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=]
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200
0
0 2 4 6 8 10
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(a) #1-1
1,800
1,600
1,400
1,200
Z
2,1,000
(53
2 800
(=}
=
600
400
200
0
0 2 4 6 8 10
Stroke (mm)
(b) #1-2
Fig. 11. P — § graph (specimen #1)
1.0
Front
0.8 .
----- Side
~ 0.6
:
— 04
g
g2 02
153
2 00 hmm=====
o e e R
-0.4
-0.6
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800
Force (kN)
(a) #1-1
1.0
Front
0.8 .
----- Side
= 0.6
g
= 04
g
2 02
g
= 00 = ==
8 .02 N
\
\
-0.4 S
-0.6
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800
Force (kN)
(b) #1-2

Fig. 12. Lateral displacement of support plate
(specimen #1)
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(b) #2-2
Fig. 13. Buckling of rod (specimen #2)
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(b) #2-2
Fig. 14. Check the slope of the support plate
(specimen #2)
0 2 4 6 8 10
Stroke (mm)

Fig. 15. P — 6 graph (specimen #2-1)
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Fig. 16. Lateral displacement of support plate
(Specimen #2-1)
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