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SUMMARY
(GELFF)

This project is related with prestressed concrete girder. In general prestress
concrete girder, there are both axial force component and eccentric force
component. The axial force causes axial prestress in concrete, and the eccentric
force causes moment prestress. Conventional method of prestress has difficulty
in counter-balanced with stresses due to external loading in structures, because
the stress due to conventional method of prestress has axial and
eccentric(moment) component, but the stress due to external loading has only
moment component.

The goal of this project is to propose the method of new prestressing system
which induce counter—-balanced prestress with stress due to external loading.

This project has three terms.

In the first term of them, the unified prestressing system was actualized. The
substance of the project is verifications of fastening plates and beams with the
unified prestressing system and formulations of behavior of unified system.

In the second term of them, PSC girder using the unified prestressing system
was actualized. They may use this method in actual field with research results
in the second term - the design and fabrication methods were established and
its performance was verified through experiments of two 20m girders.

In the third term of them, the design and fabrication methods were more
dedicated and developed. Study about the minimization of girder number was
conducted and the investigation about the dynamic behavior of those structure
was performed, too. After application to real bridge, the rating test in actual

loading truck was executed.
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(1) EFoF2FAAN &9 A=

B E=Th

il A (tonf) | (tonf) |
400 600 | 2E+11 | 1.25664E-07 | 1.2 17.2 0.4 140.6
400 600 | 2E+11 | 1.25664E-07 | 1.2 17.2 0.4 1406
450 675 | 2E+11 | 1.25664E-07 | 14 136 0.5 1111
450 675 | 2E+11 | 1.25664E-07 | 14 136 0.5 1111
500 750 | 2ZE+11 | 1.25664E-07 | 1.5 11.0 0.5 90.0
500 '?50 2E+11 | 1.25664E-07 | 15 11.0 0.5 90.0
600 900 | 2E+11 | 1.25664E-07 | 1.8 7.7 0.6 62.5
600 900 | Z2E+11 | 1.25664E-07 | 1.8 1.7 0.6 62.5
650 975 | 2ZE+11 | 1.25664E-07 | 2.0 6.5 0.7 53.3
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hammer/vibration exciter/dynamic actuator®] A 7}A 2 FA =] dth

7}Z1 7] (vibration exciter)& AM&3te] 7hXstE A foe M4 o F& o4
IFAETY ZAHNA 01Hz AL 2 7hREa, o2 HE Fala S ABs
BE 3% 1f731EF FEL TR T4 actuator® AHEE AT LA
A& 2AAA FEREL WL JIXHol FHA gE AEAZE EAES

A5 2 Ry F52 FYstA &1, g4 E4d% &850
TEEY #AHHE FE37] 98 1/2 power bandwidth method®} logarithmic
&

stxlom, 7t B9 AnE M= WG

Test Case 7HZI A FEHA AEuy &
Test I : HA=FAd A
et S
Test 1T ammer A=FA 5
Test 1T et AzFAd A .
e B ——— uRAE/AN 2E
Test TV exciter ALREA &
. T B ]
- J’]]TE, EX}TE_L.]’
Test VI actuator AR &

(2 54 %
(V) Impact hammer test (TEST I, TEST II)

Impact hammer testl M= AZFEAD A/F2 Al st A7 A4S
g o E319 H <2l impact hammerZ} A& H AT 2 A E 7 $-of o
Ao FANKE Feta, 71zt A7 7 iste] oF 3027t Ui
28 100Hz sampling rateez g FH, ZtzZte] Als2HE Ao
spectrum®] ensemble averageE # 3t HF frequency SH<S FJoh oL
g 3399 TEST I ¥ TEST II 2%F 3% 7I&x A7te

2% 3400 HF FaF SHE YERRSIH

% 339¢ dERG vEeE Zo] AlERAE T SAHA JMEEA ]

FotA] gske, WA G A5V SA/HA Ut dBES g
I 2 TEST 19 2% EF 14 7IESEA

2% 34000 AERA /T FAEeHe @7 U

s
ftjo
=
Aul
=
bt
lo
e’
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st go] AE A g8 NPAY BFAFF Fobd A FAY F A A
=24 Ao 638Hz o8 LHVESFT AERA F
.

otk

— acc2 |

A oo oM ot i o

10 15 20 25 30 35 40

O. 1 T T T T T T T

— impact hammer
|
(] S— T ...... P

_O. 1 1 1 | L 1 1 1

0 5 10 15 20 25 30 35 40
time(sec)

a. TEST I (A =H4 #) (3rd impact)

2% 3.39 impact hammer test 7}& % A|7kol& (Al<)
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b. TEST II (#

18 3.39 impact hammer test 7}& X A} 7ol &

i=]
=5A
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Spectral Function: FRF ~ Display Furction: CMIF
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a. TEST I (A =54 #, 6.38Hz)
Spectral Function: FRF - Display Function: CVIF
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b. TEST II (A =54 ¥, 5.88Hz)

2% 340 impact hammer testol] 23 F3+ 9

(}) 7}d7] @ (TEST III, TEST IV)

R L
D 2FdEF +2

TEST 18] 74x7] AEol e A A F28 4748 7tEeAZRE dojxl 7t

25 8o gmplitude®t 1A% FRFY o248 2183 AHRES
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a. TEST I (AI=%4 H, 56Hz 7HAD

219 341 vibration exciter testol] 213k 7F&EE AZtolE (A$)
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b. TEST IV (A =%4 ¥, 58Hz 7}IA])

13 3.41 vibration exciter testol] &3 7}EE A|7to] H
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0.30
e BEHE M (acc2
2 025 | = &4 ( b
>
£ 420 ) ) _f=5572Hz _
E d=1.21%
- 015 —
o
% 010 -
5 \
g 005 4
< \ .
0.00 -
4.0 4.5 5.0 - 55 6.0 6.5 7.0 7.5 8.0
Frequency (H2)
0.35
o 030 cHE Ry <acc3)}
E
£ 0325 - —f=5575Hz ——————— "
£ d=1.19% _
< 0.20
5§ o015 P —
®
& 0.10 - -
@
S  0.05 -
< [
0.00 ; . . ; ! T .
4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Frequency (H2)
0.30
* Y2 EH ™ (accd)
g 025 =53
3
£ 420 f=5578Hz _ |
E d=1.17%
< 015 e
.2
® 010 — :
£l
o
g 005 s
< \ >
0'00 1 1. T
4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0
Frequency (H2)
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o 014 /R\ sy Rd A (acc5)4}—
o
3 012 — . I
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g 010 - - TTd=124% T T
< 008 , o
Q
Z 006 -
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a. TEST III (A=&F4 A)
19 3.42 vibration exciter testoll 213 THAFF FE (AF
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damping ratio (%)
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damping ratio (%)
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a9 343 77 43
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—a— ACC3
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53
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frequency (Hz)

a. TEST HOI (A=F4 #)

—e— acci

—— aCC2 ||
—4— ACC3

—e«—acc4

l i) 1 | I}

5.5

5.6 57 5.8 5.9 6 6.1
frequency (Hz)

b. TEST IV (#H

24 F)

=
e
of 9%t Z4H] == Z I (logarithmic decrement method)
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(t}) Dynamic Actuator Test (TEST V, TEST VI)
dynamic actuatorZ AH&3F JFAIHL HErpA el geko] glv] Wi 7N E

Agse Agd vt 3B F2BY LFAEF F40] 5T RO A%

& Age e PHo

it
rir
N
k=)
N
oo
f
s
ol
il
2
tio
y
¥2
2
o
=)
AC)
R
&
=
:

actuatorg AH&3 A3¥ dolgE /g FTREI T FEUS ALY
logarithmic decrement methodE 3+ ZHaH] e =&

g ® 399 ¥ 3449 #HH] & AFHE FEINIH MXTE AL A
9wV R SAZYA o wE HE
o] FAUTH AmFAMe 9% FHE ¥z A FAFHAFE FHLE 04Hz T34
HolE2 5y & Fd AN E 7|eo2 2 o A=Rdd o8 #4nie 57t
7 YEtYE Ao HolARE 33 Fud 58HzE MR A4 dHely vbE

HsE & dH3r gle Aoz vebdol,

¥ 3.9 dynamic actuatorZ gl &3 ZHH] == AG

(logarithmic decrement method)

56 Hz | 074 083 097 087 085

57 Hy 1.00 1.05 1.06 113 1.06
(;QITEE;T@V@ 5.8 Hz 107 1.08 1.08 110 1.08 0.99

59 Hz 083 095 0.78 077 083

60 Hz 112 1.07 113 111 111

56 Hz 107 1.05 1.06 1.04 1.05

57 Hz 106 1.08 1.08 111 1.08
(A 5| 58 Hz 107 1.06 1.06 1.05 1.06 1.06

59 Hy 1.09 1.08 1.07 1.08 1.08

60 Hz 104 1.04 1.04 1.03 1.04
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a. TEST V (A=F4 A, 56Hz 7} A

19 343 dynamic actuator testel]l ©3F 7F&EE A|7ho]lE (AlL)
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b. TEST VI (A =%4 %, 58Hz 7}XA])

1% 343 dynamic actuator testdl] 23k 7FE X A 7ho]H
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b. TEST VI (A =54 %)

1% 344 dynamic actuator A gl &g ¥ FF A

(logarithmic decrement method)
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A H3
e |
KFEL-5-120
HEEA4 (FE) 2 4 KFEL-5-120
AFEEACH) 2 KM-100B
Girder 1
HIEA(ZZYE) 1 KC-70-120
H Al 1 CDP-50
74 % 2 1/2, 1/4
AP EA(ED) 4 KFEL-5-120
Girder 2 HEEA(ZAYE) 1 KC-70-120
A 9] A 1 CDP-50
AP EA(HD) 4 4 KFEL-5-120
HY EA(EE) 2 4 KFEL-5-120
Girder 3 HEFEA () 2 KM-100B
HYEA(ZZYE) 3 KC-70-120
H A 1 CDP-50
Girder 4 H 1A 1 CDP-50
H 9] A 1 CDP-50
Girder 5
7tE T A 1 1/2
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AASARE SFASE ohels a9 3723 gow, AARAY AR U
el Yol AFS Ak A7), BE HFF 3o detel 28] 2A w2l

B3k AL offo] TYHH} FZol TYAN AF FTEC ASEHEE o

]
W=

1 O T T O 1 AT

Load Case 1 Load Case 2

EELC]

WL

Load Case 3 Load Case 4

a¥ 372 B AA Y &5 B

(3 AF L WIE 24A%
2 2492 249 W9 L WFELS AFAFAS o7 Y Y 3
N2 gt A

St (mm)ol™, MPEL FF(+), Q) Z99) (uStrain)el o,
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dtl 161 164 0.80 0.81 0.64 0.61 1.06 1.04
dt2 1.70 1.71 1.15 1.17 1.04 0.99 1.36 1.35
dt3 1.49 1.49 1.57 1.57 153 1.47 1.62 1.61 mm
dt4 1.04 1.03 1.60 1.60 1.76 1.67 1.40 1.40
dt5 0.66 0.64 1.43 1.43 1.71 161 115 1.15
gl-kl 6 6 2 2 2 2 5 5
gl-k2 -18 -19 -8 -8 -6 -6 -11 -11
g3-kl 8 8 8 7 7 7 8 8
g3-k2 -22 22 -23 -26 -23 -21 =27 =27
gl-sl 4 5 1 1 0 1 1 4
gl-s2 4 5 2 2 1 -1 1 2
gl-s3 -19 -18 -9 -9 -8 -9 -14 -9
gl-s4 -21 -18 -9 -8 =7 -8 ~-13 -12
gl-sb -4 -2 -2 -1 -2 -1 0 -1
gl-s6 -1 -2 0 -2 -4 -2 -1 -1
gl-s7 -2 -1 -4 -2 -4 -4 -2 -2
gl-s8 -2 0 -1 -2 -2 -2 -2 -1
gl-cl -19 -20 =7 -11 -9 -6 -11 ~12
g2-sl 6 5 2 4 2 2 5 4
g2-s2 5 6 4 4 1 4 5 5| uStrain
g2-s3 26 -25 -12 -18 -19 -11 -14 -15
g2-s4 -25 -26 -11 -13 ~12 -12 -15 -13
g2-cl -34 -35 -14 =20 -21 -13 =22 ~34
g3-sl 8 6 6 6 7 6 7 7
g3-s2 8 6 5 6 5 5 7 8
g3-s3 -21 -20 -23 -23 -22 -22 ~26 -26
g3-s4 -22 -22 -23 -22 -20 -21 -26 -26
g3-sb -1 -4 -1 -4 -2 0 -4 -2
g3-s6 -2 0 0 -2 0 1 1
g3-s7 0 -1 -2 0 -2 0 0 -1
g3-s8 0 -2 -2 -1 -4 -1 -1 0
g3-cl -22 -23 -25 -26 -23 =21 -25 -26
g2-g3-cl 0 -9 0 0 1 5 1 -5
g2-g3-c2 -63 -78 -7 -9 4 9 -47 -49
@ a5 Fu) 54
Zt Al AAH 5709 MAYADTI~DTHE T3t s FEH EAHS E43)

Ao e 2 A3%E Yl 3
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fil

15 FE9W 54 (mm)

ot

3.27

r_(_s}%_ 73_?_ Ederlj Gird_c;rZ ~ Girder3 | Girder4 Girderg
, : bT1 DT2 . DT3 DT4 DT5
161 1.70 1.49 1.04 0.66
1.64 1.71 1.49 __l 1.03 ‘ 0.64
e | 1B w7l 1w o
0.80 115 1.57 1.60 1.43
0.81 1.17 1.57 1.60 143

s . a8

— 22 noT 23.84% 0% 21.81%
3503% 3505% 22.88% 23 % 2450% L damm

183mm 171mm

1.48mm 1.57mm 1.63mm

Load Case 1 Load Case 2

T L I

{.63mm 15.56% I,
: 16629 e
Lotmen 28045 26.26% 75,505 165mm 2056% - 3% 1749%
136mm 6.26% PRy 1.35mm 24 61% 1 somm 1.15mm
et 1.71mm 1eémm Asmp 16zmm ’

Load Case 3 Load Case 4

a9 373 st HEW 54
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. * ‘Girderl Girder?2 Girder3 Girder4 Girders
Eaca-Aon Bl a1
~ DT1 DT?2 DT3 DT4  DT5
LC1-1 24.84 26.19 22.95 1593 10.08
LC1-2 25.22 26.30 22.80 15.80 9.87
LC2-1 12.22 1757 24.00 2435 21.86
LC2-2 12.34 17.76 23.89 24.25 21.76
S S 17 ; | as
LC3-1 9.62 15.49 22.92 26.33 25.63
LC3-2 9.65 1563 23.16 26.19 25.37
| =% | oe4 | 1% | 2304 | 262 | 2550
LC4-1 16.15 20.59 2458 21.21 17.48
LC4-2 15.89 20.54 24.64 21.43 17.50
e # DALy e 2180 - il AT

ol & G2& At Al s}ie]

e AAsYgoer, 1 A= of

=
°
o,
it

% 9

585 39.8cm

110.2cm
R -17.55

819 425¢m

30.8cm

150cm

119.2cm L 107 Sem
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LT QI

Load Casel-2

27.3cm

122.7cm

5.85 38 1em

111.9¢m

42.5cm

107.5em

% 329 79% 944 44
- 72 3] (cm) A -
TR e W3
e LCI-1 | LC1-2 | #=H=# | F=z4 '
ki;Girde!r' Y | 110 112 111 105
et e iy 40 38 39 45
iGirder‘ Yb)! 119 123 121 106 | ypyategasg
2 Yt 31 27 29 44 YO FadeA =
5
Girder | YD) 108 108 108 105
3 Y(©) 43 43 43 45
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() NPAF AL

4 AFARAPA AR AFE AH AFASHAG] A5 A3 U3
o}

@ 535

ARG HFASE obde el JEh FANANGY A, A0L

o2 TS BE 5ol dsto] 2384 vtEst dHE STt

EEF CHEN
s <) ﬁ gn M\J SEHE Bo0I1 2

EEH CEEN

' J 453¢ [ Avas | [ awas

l B=a) . Eg cﬂ:bj I Load Case 1| 10km/h | Load Case 4| 40km/h

H = Load Case 2! 20km/h Z8 7t
M M M QEL Load Case 5 )

G Gl & Gs &3 Load Case 3| 30km/h Hu&x
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Load Case 59 F37ts HiE=e Y FHZH, LCS-UEZAWIEF F3)o)

55km/h, LC5-2(&4A 8% & Fd)e] 43km/hE FAH At

ARNEE =349 HO7EEE Load Case 5914 YElyth A t&e+=
100Hz2] ®Wl%=(Sampling rate)2 =74, #4359 oH, 4 &4 £54d A4S EE

ol#j o} z}.

E 330 9A47tEE H4a%

ACC3(1/2741#)

0.0197

0.0156
0.0253
0.0254
0.0191
LC2-2 o 0.0121 0.0200 0.0226
L.C2-3 0.0199 0.0283 0.0322
LC2-4 " 0.0182 0.0317 0.0357
LC3-1 0.0151 0.0218 0.0270
LC3-2 0.0133 0.0139 0.0171
LC3-3 30km/h 0.0136 0.0172 0.0139
0.0147
0.0352
0.0401
0.0399
0.0404

0.0486

- 0.0486
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IhR5Ag)

accl

mMax 1 0.0313

e ,, .

[k

acc2

¥ 377 ACC2(1/2) Hdl AAMERE 1Y

(K

02895

acc3.
cosco "
030
o200
e - L < " E R EY ©
020G
£} 1.

1Kl

19 378 ACC3(1/2) Hd A 7t& e 1

- 127 -



Amgplitude (1]
0005 001 0015 002 0025

0

Amplitude

e b

t t T t T : f : T T T T 5
7 g 9 10 11 12 13 14 15 16 17 18 19 20
Frequency [Hz]

' T 1 : t t : t 1 : 1 t T + t t f ; ; + 1
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000 26000 28000 30000 32000 34000 36000 38000 40000

Tirme [ms]

29 379 AHAES ZHAREFTEY) 2=

¥ 331 25355 A2
HEAS ACC2(Hz) | 2&AZ%st)
LC1-1 3.174
10km/h T3 Aurar
LC1-2 3.174
LC2-3 3.174
20km/h AFA 2] Hh-a
LC2-4 3.174
LC3-1 3.174
30km/h =R A 3.174 Hz
LC3-2 3.194
1c4-3"7 ) -
40km/h AA B e
LCA-4 3.194
LC5-1 FE e 3.174
EEESS
LC5-2 A 3.174
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LC1-2 0.702 1.081 1.564 1.850 1.862
10km/h
LC1-3 1.902 1.905 1.601 1.128 0.763
L
1.C1-4 1.905 | 1.911 1.619 1.167 0.787
LC2-1 0.600 0.977 1.481 1.792 1.812
zzAne
LC2-2 0.637 1.029 1.522 1.773 1.744
20km/h
LC2-3 1.814 1.819 1.542 1.091 0.714
A
LC2-4 1.831 1.804 1.513 1.084 0.694
LC3-1 0.712 1.123 1.641 1.955 1.980
zzguy
L.C3-2 0.681 1.066 1.546 1.788 1.776
30km/h
1L.C3-3 1.671 1.722 1514 1.087 0.724
A
LC3-4 1.763 1.778 1.508 1.055 0.661
LC4-1 0.703 1.047 1.512 1.805 1.839
zzgwg
LC4-2 0.797 1.112 1531 1.769 1.842
) L
LC4-4 1.783 1.792 1.517 1.089 0.780
LCh-1 2o FEAHEE | (0,742 1.079 1.519 1.735 1.717
1L.Ch-2 &5 MAAGureE | 1.735 1.726 1.504 1.096 0.742
3 1.905 | 1.911 1.673 | 1.974 | 1.983

@H$: (mm)
shEFA A (+)

dAgow FHAM A9 AT

- 129 -



54 Ao} A4

A A3 Hof Ad HY= Load Case 1-4 (DT1, DT29]
Load Casel-1(DT3, DT4, DT59 7-$)o z+zb vheby

2500

2.008

1500

1.000

LC1-4DT1, DT2 | ZAE

DT1:1.905mm
DT2:1.911mm

o
o

-1.000

19 381 £4AR(DTS, DT4, DT5) 28 =
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3T

AL

AW dHolE

- Ddynamic{max}:1.519

“

1

=

" Ddynamic{max}:1.735

2298

53
o=
$1.48

——— DT3istatic}

324

=
=
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e TR {dyNBONICY e DT {statCH
3158

LC5-2 DT M E
~ OT3{dyramic)

0.6hz=

=
4048

=

Dstatic(max) : 0.261 .

_?,]

=

1)
73 383 LC5-2 DT3 Low Pass 28

19 3.82 LC5-2 DT1 Low Pass L&

Dstatic{rnax} : 1.505 .

39.98

30.48

2.00
150

100 |
.50

.00

sdfas

s

-1.00

100

otz 9] 132 Load Case5-1, 291419 DT1% DT3¢
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‘ S (Girder3 Girder4 Girders
: ; ; , : , Hl a1
lavalid by DB 0 |
: Ddynamik: 1.673 1.974
LCl-1 - Daatic 1.451 1.739
s i ; i - e ;5'1{,
" 10kmv/h
o . : : Ddyrfamic
LC]-‘Z ‘ Dstatic
: ; Dayiainic
" LC2_1 s ’ Dstatic
: Fogind
20km/h -
4 ! o Ddynamic
LC2_2 Dot ! , ])st’atic,
LC3-1
LC3-2
i
TDdynamic
LC4-1 1
40km/h
; Ddyna.mic
‘ LC4*2 Dstatici .
; e ,,]I:}]”‘ ; Ddynamic 1.717
LC5-1 5 D
S | (55km/h) o
AUy AAT
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Girderl

DT1

# 334 FAAFHAALE F8)

_DT2

Girder2 Girde‘rBf‘

DT3

1.902

1.905

1.601

1.709

1715

1.429

T 1.814 1.819 1.542
LC2-3 1.682 1.682 1.403
‘ 20km/h
1.831 1.804 1513
LC2-4
; 1671 1.722 1514
LC3-3 1571 1595 1.388
30km/h 2
1.763 1.778 1.508
- 1.C3-4
1.C4-3 - - -
40km/h . o .
1.783 1.792 1517
L.C4-4
; 1.735 1.726 1.498
1.C5-2 A= 1.505 1.481
: (55km/h) A
; 0.152 0.165
A =44 0.152 0.165
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PSS 7HF & Bol: LC3-19 ¥W9 HolEE o] &3t Al

714 n=102 77+& ol gstel, raa ¥ e A&k

"\ 1 -
VN

Displacement{mm)

2738 2769 27.9% 2829 853 2§89 2218 28.49

Time(sec}

9 384 FAH AAE A A ol

F 335 #HH £4 25

s , —— smmm—— 2
Girderl '] Girder2 | Girder3 | Girderd | Girder5 } e _]
i i £
| prt | pr2 | pr3 | DT4 DT5 Al

0.305 0.301 0.299 0.296 0.299
0.130 0.130 0.136 0.135 0.142
LC3-14]
H5749
0.014 0.013 0.013 0.013 0.012

0.0127 (1.27%)

Lo

O

3

re
o
a
—
=1
lo
o

T AHEL 1271%2 A% FYo mE mFo
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Displacement{mm)

LC3-1 DT1 H Q|G| Of E{

Dampingratio=0.014

Displacement(mm)
&

Time{sec}

a9 385 #@4H AR ZAIHLC3-1 DT 2H=

LC3-1 DT2 ¥ Q|| 0] E

Damping ratio=0.013

Time(sec}

o 3.86 #4H] A AILC3-1 DT2) 28 =
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LC3-1DT3 H | 6| o[ E]

Damping ratio=0.013

Displacement{mm)
=4 =3

13 3.87

Time{sec)

Zru] AR AF(LC3-1 DT3) 2=

LC3-1 DT4 H Q6| O] Ef

Dampingratio=0.013

| /\/\/\f\/\/\

WANANAWAW

Displacement{mm)

\/\
AW
WV AVEVERYAY.

|

\
|
\
\

Vou vy vT

\

9 3.88

Time{sec}

74 A AFAC3-1 DT4) 2=
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FEAAY % NFFAY FHAFHE the Hoz Ak

FEUNsE(P) = K, X RFXP,

= - .
[SPAIES 1+7;/§z bu= 1+ita=
= bl bl =2

A = AGsE Akl UiF ANAY FAA ANAT
9% = AAH o3 FeA AZA
Aol g o] EHY FAAF

92 = FAASAG A8 A AEFAAS

%
r
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(b A=At HAA Y W@

thgel E 3288 Aol olEAstel ME WaFel o84 $HE EAST At

% 336 st d-+E WEES MF HAdH

o Girderl | Girderz | Girder3 |

| 2 | D1l | 6153 | GI-S4 | DT2 | G2-53 | G2-54 DT3I (G3-83 | G3 sS4 H]‘—,‘l,

. (mm). (uStrain) | uStrain). | (mm) | (aStrain) | (pStrain) | (mm) | (uStrain) | (uStrain)
LC1-1
161 -19 | -21 |170| -26 | -25 |162| -26 | -26 | [
4 (G3)
;q LC1-2
164 -18 | -18 |17 -5 | -26 |161| -26 | -2 | %
(G3)

2l163| -18 | -19 |171| -25 | -25 |162| -26 | -26
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(th Wsd #H7F 23
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— e e o h : ot |

T ASE S | g5 ¢Y | ZlEUEe ($HRAAS UEe T&usg
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Dynamic Behavior of Bi Prestressed Concrete Girders

o
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+ AR
Tee, Pil Goo  Kim, Choong Eon

ABSTRACT

This study was performed to estimate the dynamic behavior for Bi Prestressed Concrete
Girder(Bicon girder) which could introduce effectively prestressed forces into concrete
girders. Dynamic behavior of PSC girder must be verified because it becomes not only slim
but also long and a railwav bridge which loaded regularly has risk of resonance especially.

Forced vibration test using a vibration machine was executed for 20m railway bridge
girder specimen to acquire dynamic characteristics(natural frequency, damping ratio) and test
results showed the natural frequency of 6.632Hz and the damping ratio of 1.43%
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Static Behavior of Bi Prestressed Concrete Girders
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ABSTRACT

This study was performed to estimate the workability and the static behavior for Bi
Prestressed Concrete Girder(Bicon girder) which could introduce effectively prestressed
{orces into concrete girders. A bicon girder is manufactured by means of introducing pure
bending moment that prestress simultaneously the compressive member{steel bar) and the
tensile member{steel tendon).

Static test was executed for 20m railway bridge girder specimen and evaluated whether
pure hending moment was introduced or not, and the behaviors after cracking, and at the
ultimate load. Test results showed that a bicon girder had the enough safety in the
introduction of pure moment, the serviceability, and the ultimate behavior.
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Anchorage Behavior of Bi Prestressed Concrete Girders

o ¥ ¥ o & o
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Lee, Pil Goo Kim, Choong Eon

ABSTRACT

This study was performed to estimate the anchorage behavior for Bi Prestressed
Concrete Girder(Bicon girder) which could introduce effectively prestressed forces into
concrete girders. A bicon girder is manufactured by means of introducing pure bending
moment that prestress simultaneously the compressive member(steel bar} and the tensile
member(steel {endon). Therefore, the steel bar and the steel tendon must be unified in both
ends and compressive and tensile force be offset.

Anchorage dimension of 6 test specimens was designed under PTI specification which
defined maximum stress and deformation to estimate structural behavior. Test results showed
that the stress and the deformation of anchorage were within limits if the steel bar
behaviored elastically.
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