g ol abee

e s (it

Voo o ojladd (055 5 Caunys 0593

— o5 i LA Ly 9 1> S il G3us iy ¢
o (589 (g g

Y(Sj';"f‘jﬂ'o |)L‘“ g‘eu‘-g‘-g W}:‘.“"

CJULJ}J 9 (ajl.f» J&-b do}bl J‘JT o@‘b ‘U\j“-‘; Jw.)u.g.d oSSl t.e)'Lw — Q‘J—«O Jw'&)‘ J«LJ)S 41?-‘5,J U,I.J‘J—\
JJJ.): Jo—\j Lfdm\ b\)I oK.:..;‘b ¢Q\JA.G w.l...g_n e_jjf UQJLL»‘—Y

sara_mirzabagheri@yahoo.com

VRO E 0 Gyl VRGN /Y0 3l s b
oS>

Odal 305 Col Wl o (g3 gm 5T ol (g0 e laosle  OF SUT Ogol 1y andllas &S ol pla ot 51 S (655w 5T
bl (g3l polie Cmbis 53 WIS oo 50 Dl B me 53 3 (ol 2 Ols C)Uol oo 4 o 5d my (oladl 5 elol Sl
Sl ST s Shes & dzes o 5 92V 5l ol Glosle Gl &S s b Sl (A1 51 (S VLl S SaS Ol b«
OLLs ol ool LB Dosline oo Loyl 5 55 st — 5 YL il Sy Ogal iy alllas jslate s ol e ks (555 o
Js 4 0T o dle o 55250 WL Gl 53 e o Oy = 5 SV S5 O gol g @de 5 AT glaesls ol S3
Sy rass opl s bl el b Sl Ga e 8 sk b, sl Sl s e Ogie = o 5 VLl el (S
o Jlal gsde Je & lis ol 53 el 485 13 oy sase ol Sl U ca mhes o Og — e 5 VL
el el () bl andlas ol (3Ldie (glad gad mslzel Sl oy 23S U3 )1 358 ST ST oS Dt — s 0
o s il aain 5l gome las Khs dos 5 o Caglie 5 las S ol a0 5 gLl Jod 3 pla bl s
538 Colas (HIBIL pen 558 0 2 o 2l 53 el Sglie 8 gLl 51 L S ks 0L s el 48 813
Sizr ST 53 a3l Caaslie Jlail aelir 5l (5550 3 She A Losdle @ pd e 2in (5T s 3 ol Caslie (1 S slis
JS g ol S Bl a3 800 s (slas 3 SVl elad 631 55 S e (S5 S le s 50 ) eled 53 il e EalS

DS o JSE S T gt 5l g aiBa Yo s Glos (VL 53 Lo ol 5 0 S Sy e

3o 3L (55T ol S s 3 Il (O g o 5 Jlasl (Gl Olads”

14/


mailto:sara_mirzabagheri@yahoo.com

AU o D5 oLl e

oo Wl S, Sl e S U esde

S ) e o laesle s O — 5 L]
el S 38 S e T s L S s
osd ol IS G2ls e Mlge Al cnl O
35 el G5y W3l 31 i ol sy alllas 5 shiie ol
SVl U, Cilies sl bl 1 O Kka s i dS
S50 g3t 5 AL O g0 ) mhoe 2 D = 5

..fu\o}‘b )‘J} O

5 e SVl gy, O 5 ciadS Yerd Jl s
Sk (Dm0 53 3 g 50 e 0 Ll 3 Oy (2 0
2 dlail glos s Shas isls bl pla tlesl ilr
5 Slr o oS Gl b Ehes 1 O - A 0
Lol a3 S 3 s ayse 23S slasl b gl
U sl s ol G pgs 4 ar g b a8 aalles
bge 5L ot el b Ve 51 s s ge sla
Olanil ¢ gl 5,0 b s5lesle Lol sl rL?r_;\ (sles )
B 85 5 250 5 Sl 2 b 5 6
PO P (S & S hls badd gad a8 sl LIS
5 S A e YNVl o 1] s M ms 05 -5 B
R O T LS A SVl s, g, O
3 Sas diles S s glat > L co I
St 35S s 4wl glad s L L]
odd e Sl bl b 5L 3 p5e Sl |
Ceosle O gt 2 o 8 YLl &S als QLS il Ll
Oan 5 5058 5L 2 Y\ Tl 5 [2] 55051, B &
ol Oge = e 5 dlail gl ) 5 Shes (55,
Or 5 8L YOV Jle s [3] Llesls ol
230k o b 2 O = Jsane 5 s 2 5 DL
4 315 0L s sls 13 andllas 3550 1, el
Laise 550 SOl S b o s LB Sl
5 Al s e e ol el LB s
Sl VLl b anslas [4] el S8 O - 2 0
lazel agll o 5 dlisn sl 5 250 L O s A 2 5
sl LI VAT Jlo 5 (g3 3d0me il &y 4 O,
Sy e sl (g iy Ol Blod 5l VLl s, ol

143

dodo—

w Sorles b 5l B0 Sl el Camem a0 A
Sl 1y gole Olatle Ly, ol cladle s e ,ed
slolastle Slisl Ca 4 (il § &S Gl S a4 sdidise
5L b slcalels Jhlall zin olib b Sl
S8 S g Sl s 0558 sl sed i Sl e
B ‘&“@Jdﬁj&@sﬁ‘%“sﬁw“}w‘ijﬂﬁ
LT3 g Slmiil 0T Iz 4 5 (Sl ol ) ot
b i 53 mgr 5 s Sl 5T OT sladaly oS
A S O s ey Sl s s el
NIC S S T S TV A S~ P PRI PC I
dal gt hnd Sl 1y Lasssm 5T B3 cnl e Ul

3 S

oslial 5550 50 by glacile o C':L'“‘ O glesla s
S35 ST il 3 sl OF Sbile 51 S & 5,8 ol 3
S ol Ao Sldged 02,558 a4 5l elijle oS ol
S i Sl JS b e S e 5L O
a3le S Ol a4 i 5 2l VL glabes jo 555 la
Slard Yo glales Ll gl 0wl 5 > 2l 03 pslie
5 S bl OF s sla i 5 o skl 53 (6oke
A3 o e |y Olass 3ol alos n SO sla S50
e g 0ls Al ) s n 60l b b A s
S 2 e 3 S hes Gl XS e 2 1 O O
Coaglie Skl (0 68 G e il & el 3 SV
Sladises ool ) @ad 5 0l o LG o a0
O Shles (G, &S sl odys Ol 31 (6 ks
clolasle ol a5l ol 035 5505 Gl 4 L
ol a8 2, oL Uls e 1) Somse Sl Dol 580
Olgie 0 Sl 0350 Yoo) bt V) 3 O s j5 5 ele
sle (53 53 Sl Slaztlis (5 55 4 Ol 500 450
5 LB e el ees 35 oLl Ol VY40
Ol G W e 53 e 5 OS5
Ld Olettls Cxis 53 058U S llas Caslis (655



VEen JLA/OAJL«J/(’&J”)CAAM:{AJ)J

oot Oles pwdige lagh — ale aloe

o OVl cslae e, 58 s SVl Cenl @ s g
Sl sl A G Glaesle D3 D -2 0
Sl A G 2,8 e A s 255 Slesle el nl 2
doys boaaly ps OVl ) ey il sla
058 Ot wd 2 5l S LA e 5 b slay sl

g gaseie (Lles S

G 095 Y
Vsl sy O gel o ALl 03l 542 5 ple @ a5 L
SLoldl 3 (S oGl et S Dt a2 S
Sl gl sl @ ged Olsie 4 oy sS L3 edd Rl
g SESG 5 Gl e ke s Sl
[97 OLKen 5 5508 Lo 5 02t ila3l O g ¢ A2 LT
A atla o plol ilesl bl e SUT 15806 5 s
Qs o bl s amlie s b3l L O e
L;,\fdtl,,;@u,L;\eﬁdumw.m&a\o,\f
plril s 5 A 21y (S e 4 (2555 LB S B o

w‘aJwIWDMJJI)bMéJ&QJL&CAL{

GAMIELL o O axs Jlexr 2w (SOl s sl
[10] ASTM-E119 s utl LT . i o8 35l >
OLis (V) S 53 o 53 e Jleel ) el b sillas o

RGPS AP F

6, =20+ 750[1 — exp(—3.79553vt)] (1)
+170.41t

[V JASTM-E119 5 jlutet (25T oles —los e ) K2

2500
2000
1500

1000

Temperature (deg F)

w
o
o

0 2 4 6 8 10
Time (hrs)

Fig. 1. Standard curve of temperature-time based on
ASTM-E119 standard [10]
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Fig. 3. Details of concrete connection and cross section
of the tested specimen by Issa et al. [14]
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Table 1. Parameters studied in sensitivity analysis and
validation
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Fig. 15. Diagram of the change in the ratio of rebar
area to concrete area
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Fig. 14. Effect of the percentage of beam longitudinal
rebar passing through the column core exposed to fire
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Abstract:

Fire is one of the hazards necessary to study its effects on various structures. In addition, cities with a
pressurized natural gas distribution network or air force distribution network are more prone to post-earthquake
fires. Post-earthquake fires involve a large number of simultaneous fires that occur as a result of earthquakes
and can cause widespread social and economic damage. This phenomenon may cause more damage to the
structure compared to earthquakes. In addition, knowing the extent of heat damage to concrete can help
designers in the field of structural reinforcement.

Joints are one of the most sensitive areas in all structural frames, including steel and concrete, which are
affected by high forces during earthquakes and their performance has a very important effect on the response
of the structure. For this purpose, it is important to study the behavior of different types of beam and column
joints in different environmental conditions.

Extensive studies have been performed on the behavior of steel joints at high temperatures. Also, the behavior
of concrete under the influence of thermal stresses has been studied. However, laboratory and numerical data
on the behavior of reinforced concrete beam and column joints at high temperatures are not available. In
addition, due to the special feature of beam and column joints, ie the passage of part of the longitudinal
reinforcement of the beam outside the connection core, in this study the behavior of concrete beam column
beams under the influence of thermal stresses is investigated.

Beam-column joints in reinforced concrete structures are critical areas that must be prevented from being
destroyed. Because damage to these areas can lead to the collapse of the entire structure. Therefore, it is
necessary to study the behavior of this part of the structures. In the past, researchers have studied the effect of
different parameters on the behavior of reinforced concrete beam-column joints in experiments and
numerically.

Due to the percentage of wide-beam reinforcements passing through the connection core at the beam-column
joints, these areas must be carefully designed to be able to dissipate energy during a fire event. In this study,
considering the importance of joints and the different behavior of wide-column joints in reinforced concrete
structures, the effect of thermal stresses on these structural components is investigated to determine the effect
of different temperatures on the behavior of these joints in relation to the percentage of longitudinal
reinforcement. ldentify the wide beams that have passed through the outside of the column core.

In this dissertation, 9 numerical models of connecting beams and wide columns under fire are investigated. In
each of these samples, specific characteristics such as (height of wide beam, surface of beam rebars, strength
of concrete and percentage of passers through concrete core) have been investigated. In this dissertation, it was
found that with increasing the height of the beam, the fire resistance of the structure increases. Also, with
increasing the level of rebar, the strength of the structure increases. As the strength of concrete increases, the
structure becomes stronger. Also, by reducing the rebar passing through the concrete core, the strength of the
structure is reduced. There is a common feature in all of these issues, and this feature is that all joints begin to
form plastic joints at a temperature of about 450 degrees Celsius, and this temperature occurs about 200
minutes after the fire starts in the joints.

Keywords: Wide beam-column joint, Reinforced concrete joint, Thermal stresses, Fire, Numerical simulation
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