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Cozim:

Moment egrilik iliskisini gésteren egri, veterli sayida noktanmn bulunmasi ve
bunlarin birlestirilmesinden elde edilir. Noktalarmn koordinatlart M; ve K; ile

belirlenir.
£,;=0.002 > ¢c=?M;=? K; =7
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0.25 53.40 0.0 | 1257 | 4.68
0.47 54.39 0.0 | 22.89 | 8.58
0.68 50.45 0.0 | 29.68 | 13.54
0.90 39.35 0.0 | 30.06 | 22.87
1.12 33.10 0.0 | 30.27 | 33.74
1.33 29.16 0.0 | 30.41 | 45.73
1.55 26.34 0.0 | 30.51 | 58.84
1.77 24.63 0.0 | 30.57 | 71.73
1.98 23.18 0.0 | 30.62 | 85.55
2.20 22.41 0.0 | 30.65 | 98.16
2.42 21.76 0.0 | 30.67 | 111.08
2.63 21.31 0.0 | 30.68 | 123.60
2.85 20.98 0.0 | 30.68 | 135.85
3.07 20.73 0.0 | 30.68 | 147.96
3.28 20.60 0.0 | 30.67 | 159.39
3.50 20.48 0.0 | 30.67 | 170.90
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Lifli Polimer (FRP) ve celik donatili
betonarme kirisin moment-egrilik iliskisinin
elde edilmesi

Dundar C., Tanrikulu A. K., Frosch J. R. (2015). “Prediction of
load-deflection behavior of multi-span FRP and steel reinforced
concrete beams”, Composite Structures, 132, 680-693, 2015.




Betonun Basing Altinda Gerilme-Deformasyon Modeli
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CEB-FIB Modeli Hognestad Modeli
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Analiz ydnteminde beton icin herhangi bir model kullanilabilir. Ornegin, CEB-FIP

modeli kullaniliyorsa, asagidaki denklemler dikkate alinir:

2
| 2¢&. Ec -
= — g
fC fC lgco <8C0> “ EC — *~CO

fe = fc’ Eco = & = Ecy

Eger Hognestad modeli kullanilirsa ilk denklemde beton birim kisalmasi ¢, < &,
alinmalidir. €., =0.002 ve &,,=0.0035




Betonun Cekme Altinda Gerilme-Deformasyon Modeli
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Ecr Qrs Ecr
Betonun ¢cekme gerilmesi-birim ¢cekme iliskisi icin herhangi bir
modeli de kullanilabilir. Bilineer gerilme-sekil degistirme iliskisi
kullaniliyorsa, asagidaki denklemler dikkate alinir:

ft = Ecgt E < Ecr

fr
ft = fr — (Et — Ecr) ) Ectu = & = Ecr
Ectu — €cr

Ectu = Ats Ecr



FRP Donatisinin Cekme Altinda Gerilme-Deformasyon Modeli
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FRP cubuklarinin gerilme-deformasyon iliskisi kopmaya kadar
dogrusal elastiktir:

fr = Erer & < &y



Celik Donatinin Gerilme-Deformasyon Modeli
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Celigin gerilme-uzama iliskisi, elastik-plastik bir malzeme
olarak modellenmistir:

fs = Eses < fy
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(a) Betonarme kesit (b) Birim deformasyon (¢) gerilme dagilimi
dagilimi ve 1¢ kuvvetler

FRP veya celik donatili bir betonarme kesitte birim deformasyon, gerilmeler ve i¢ kuvvetler
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(a) Betonarme kesit (b) Birim deformasyon (¢) gerilme dagilimi
dagilimi ve 1¢ kuvvetler

FRP veya celik donatili bir betonarme kesitte birim deformasyon, gerilmeler ve i¢ kuvvetler

Baslangicta varsayilan tarafsiz eksen derinligi, yeterli olana kadar yinelemeli olarak
duzeltilir denge dogrulugu, asagidaki yakinsama kriteri kullanilarak elde edilir
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(a) Betonarme kesit (b) Birim deformasyon (¢) gerilme dagilimi
dagilimi ve 1¢ kuvvetler

FRP veya celik donatili bir betonarme kesitte birim deformasyon, gerilmeler ve i¢ kuvvetler

M = Z Foi (x —x;) + (T or Ts)(x — d) + (Cr or C)(x — d')

i=1
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4 BEAM #1

5 |Curvature*1.0e5 Moment (kNm) MA depth/Depth Conc. Force (kN) Comp. Force (kN) Tens. Force (kN) Tens. stress (Mpa) Tolerance(N)
6 0.000468508 0.076844449 0.498035392  -0.015407084 -0.01224723 0.027654313 0.122364219  6.31509E-08
7 0.047181747 7.69031532 0.49948 -7.96108E-06
8 0.098275981 13.97123478 0.477227 Moment-Curvature -7.82261E-06
9 0.29584031 9.318598124 0237402 . 5.66845E-05
10 0.454452211 12.7074416 0.205888 0.000164783
11 0.597149272 16.2616656 0.195763 ° WMMM— 4.16548E-05
12 0.732790772 19.74923753 0.191368 E 2° -1.00533E-05
13 0.863967843 23.15294602 0189320 & 20 { -6.79778E-05
14 0.991332074 26.46628067 0.1885 & ,: 0.000271359
15 1.117423338 29.73916937 0.188141 E 10 F 2.72721E-05
16 1.378471724 29.87186651 0.169438 -1.10692E-05
17 1.664304112 29.96634977 0.154358, > l -1.57009E-05
18 1.972738287 30.04719596 0.14205 0 -0.000212394
19 2.297334168 30.12046021 0.132138 o 10 15 20 0.000333855
20 2.636833328 30.18665653 0.123974 Curvature x 10° 9.17263E-05
21 2.995399298 30.24176862 0.116923 0.000463458
22 3.366620918 30.29103304 0.110961904  -103.9630088 -9.036991493 113 500 -0.000305805
23 3.743907683 30.3363947 0.106012229  -104.0732477 -8.926752962 113 500 -0.000674899
24 4.14397177 30.37346621 0.101408348  -104.2755058 -8.72449405 113 500  0.000102597
25 4.534639536 30.41121114 0.097817404  -104.4398046 -8.560196275 113 500 -0.000844306
26 4.955092014 30.4400418 0.094226303  -104.7244311 -8.275568265 113 500  0.000652959
27 5.381273484 30.46456819 0.091099873  -105.0322039 -7.967795123 113 500  0.000953715
28 5.76554287 30.49864072 0.089075162  -105.1706531 -7.829346805 113 500  0.000130477
29 6.221047576 30.51563636 0.086303793  -105.5968921 -7.403107795 113 500  7.2479E-05
30 6.675166475 30.53069312 0.083927994  -106.0175319 -6.982467441 113 500  0.000655726
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ABSTRACT

This paper presents a numerncal procedure to determine the deflection of concrete members reinforced
with fiber reinforced polymer [ FRFP) or steel bars, This procedure is implemented into the stiffness matrix
to allow for general use in the structural analysis. It considers effective flexibilities of members in the
cracked state using either the curvature distribution along the member or available effective stiffness
models under any loading or support condition. In general, structural concrete members can be consid-
ered to have three cracked regions (two at the ends and one at midspan) and two uncracked regions along
their length. In this numencal procedure, the contributions of these regions to the member stiffness
matrx are compuied using a numerical integration technigque. Using this procedure, a software program
is developed which allows for the load-deflection behavior of a member reinforced with either FRP or
steel bars and subjected to any loading or support condition to be rapidly decermined. This calculation
procedure is evaluated using available experimental data on the load-deflection behavior of simple
and two-span beams reinforced with FRP and steel bars. Through comparison of the results, it is observed
that the load-deflection behaviors calculated using the proposed approach utilizing the member
moment-curvature response are consistent with the experimental data This approach can provide a use-
ful tonl for the general calculation of deflection regardless of reinforcement type and can be used
throughout the entire range of member behavior up to flexural failure,

© 2015 Elsevier Ltd. All rights reserved.
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