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ADINA-PLOT VERSION 4.0.3, 10 DECEMBER 1995
DYNAMIC ANALYSIS OF A 3x3x30 IN CONCRETE BEAM W/3 PLY CFRP

=~ 0219
el | -— ADINA
’E A LW9-66 DATA -4:‘
Z% " HI A —"-“”/.H/ X "
[ A=
! 7] l ;.‘-w’)—/ x ¥
| _Q }/,./ o X X X
E :";. A -/= X
i L J!__,»f";/-
| - s " " —
i§00'3$!7z-\I!t]]i‘:l!\Tin>|\:r'wl\
| [} 0 15 30 45 60 78 90. 105 120. 13§ 50
| = 4
| *10~
TIME (SEC)

Oley 4 Cund calizre lpdan o 0 diled lawg 5 s e Soled VO JSKG

T
£
mfv?‘fﬁh!

Cy b
L]

"
ﬁfﬂ'ﬁ:‘. A
Lh

I
A
I i

'

AL R o
e £ Exovay o, g
f A A

Al

e slosledl aliwgy (goms 98 amme 10 o5 (Gak i 0958 iuled 1V E S

S5 onl o8 Bgte e ol &S] Ged 0,5 (ain |y 25 Gl )0 e WSS ol & e S5 S ) LS
o8 Wgie 55 359 @l o] o a5 0g Jowe Ml jalls

Sy 5T ol 5o so oolaal (glilo; LY JSKb 5o oas sols Lzs200ps  Sle; Toe s 5 (6,005 ,L ST 4y dxgi b
ilae ML (e sl Gloj 5o WeS0,05 S Glaldl a5 oS sanline

YL & 600pS b g sols #,500ps b 400pS o ied kS 5 45w osnlive Cewl oo S [VFlaz o y0 a5 jshailen
SSL s Sgr 00d el T ol 50 AT g 55,8 S Sy sk il oot alnil g3ladie b @llas o 45 W, 3
Sg2 00 il 53 Gy 5l Rl VYO gl o a5 @i (55,5 S 90,8 < 28018 ey po 1y (55 oy (gioie s o



S 5 ol bl 5 09 5 YU G 4 S5 S > SSlo a8 olo Las BBOUS jo 1) i8Sl (i jO S
Sy 0a el 15 Jawg 40 anly s S5 AT sgsaly ylid ilesl

il jap0 Sloiedle o8 el oads annlie Gholejl ) 00 (555 o5lail (S i b 5 5 s by S oS (aizeen
@S g ol plosl g3ldae (s Bkl O AJSE) Sl (2 (6l eSSy CenSil Joo b g0 90 Jelos 5l Jol> s
il 53lde pl Couo Silo olabes]

(S Dlae T50pS )3 15 (YU 4 (cied LS 5 e, b aS 05 ctlyy Ojgo opl 4 Glsie ildae 4 axg b
ol oais 53 73008 5 (SisenS los [ V8 ] a0 j0 a5 jshailen cunlools &, 5

= e 888 Slo; a5 4o 3 (50,85 S5 ol iales VY S0

T=e o V0S Sbj ol o o5 (53,05 S5 oliee ialed VA S

—_

—

T 1808 ey ol 1o 15 (55,55 S5 liee Lialed VAU

—_—

—

(=0 AVFS s a8 50 15 (59,65 S5 ol Gioles ¥+ S



FRP 4V Soslos g SKibend 18 vy p slp e slosladlogome slgladl 51 algs soliiwl (sle p by, « dllio ol yo
S8 eolaiul 0,90 (3,9 (2lax 5l LOL (KBS £9,d Glp edle Jlas hgy ol jo L Cesl oaun )T sl S ojle
Slinebl LB & jgar solpiiny g, a5 cunl osls lis 8ly cud G (g5ldon slow pacl p o Sles J S . cnl aid )3

10.

11.

12.

13.
14.

15.

16.
17.
18.

il onlimal BB i)l 18 (Seelus sla b 3l oo a8 FRP L oass Cugii ol o3les L8, ooyt sy

& yo =%

Meier , U., Bridge repair with high performance composite materials . Material und

Technik (in German ), 1978,4, 125-128.

Meier , U., Bridge repair with high performance composite materials . Material und

Technik (in German ), 1978,4, 125-128.

Kim, P. and Meier, U., CFRP cables for large structures. Advance Composite Materials in

Civil Engineering Structures . In Proceedings of the Materials Division, ASCE, Las Vegas,

NV, 1991, PP. 233-244,

Kaiser, H., Strengthening of reinforced concrete with epoxy-bonded carbon fiber plastics.

Doctoral dissertation , ETH,1989 (in German). o

Meier, U., Carbon fiber-reinforced polymers: modern materials in bridge engineering .

Structural Engineering International 1992 January,7-12.

Meier, U., Deuring , M., Mier, H. and Schwegler , G., Strengthening of structures with

CFRP laminates: research and application in Switzerland. In Advanced Composite

g/le%tezrials in Bridges and Structures , eds K. W. Neale and P. Labossiere ,CSCE,1992, pp.
43-251.

Deurinlg , M., External reinforcement of concrete structures with prestressed FRP. Swiss

Federal Laboratories for Materials Testing and research, Report Number 224, Dubendorf ,

Switzerland ,1993 (in German).

Meier, U., Reinforcement of structures with fibrous composite materials . VDI Report

Number 1080, Dubedorf, Switzerland ,1994 (in German).

Triantafillou, T. C., Kim, P. and Meier, U., Optimization of hybrid aluminum /CFRP box

beams . International Journal of Mechanics and Science , 1991, 33, 729-7309.

Triantafillou, T. C., Meier, U., Innovative design of FRP combined with concrete . In

Advanced Composite Materials in Bridges and Structures ,eds K.W. Neale, and P.
Labossiere . CSCE , 1992, pp. 491-500.

Triantafillou, T.C., Deskovic, N. and Deuring, M., Strengthening of concrete structures

with prestressed fiber reinforced plastic sheets . American Concrete Institute Structural

Journal , 1992,89. 235-244.

Zhang S, Raoof M, Wood LA. Prediction of peeling failure of reinforced concrete beams

with externally bonded plates. Proceedings of the Institution of Civil Engineers. Struct
Build 1997;122:493-6.

Ziraba YN. Computational model for reinforced concrete beams strengthened by epoxy

bonded steel plates. Finite Elem Anal Des 1995;12(4):203-19.

Arduini M, Tommas AD, Manfroni O. In: Taerwe L, editor . Fracture mechanism of

concrete beams bonded with composite plates. Non-metalic (FRP) reinforcement for

concrete structures. E&FN Spon: RILEM ,1995.P. 484-91.

He JH, Pilakoutas K, Walt%ron P. Analysis of externall?/ strengthening RC beams with steel

Sgd CFRP plates. Proc. 7" int conf. On structural faults and repairs 1997; Edinburgh, 83-

Jerome DM, Ross CA. Simulation of the dynamic response of concrete beams externally

reinforced with carbon-fiber reinforced plastic. Comput struct 1997;64(5/6?: 1129-53.
Rahimi R, Hutchinson A. Concrete beams strengthening with externally bonded FRP

plates. ASCE J Compos Constr 2001;5(1):44-56.

Zhishen WU, Jun Yin , Fracturing behaviors of FRP-strengthened concrete structures ,
Engineering Fractures to (2003) 1339-1355.



19. Hedog NTV and Zhishen WU, Peeling off ceriterion for FRP-Strengthened R/C Flexural,
FRP composite in Civil Englneerlng J. G. Teng (Ed.) 2001.

20. Z.Hashin , Faiure criteria for unidirectional composﬂes J. for Applied Mechanics 47
(1980) 329-334.

21. W.Sprenger , F. Gruttmann, W. Wagner, Delimitation growth analysis in laminated
structures with continuum — based 3D —shell elements and a viscoplastic softening model
comput. Methods Appl.Mech. Engrg.185(2000)123-139.

22. FEA (2000); “LUSAS User Manual”, Ver. 13.2, FEA Ltd.

23. Hallquist J.0., Goudreau G.L., Benson D.J. (1985) “Sliding interfaces with contact-impact in
Iargieﬁcale {_g%]rfgglan computatlons” Computer Methods in Applied Mechanics and Engineering,

PP



