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ABSTRACT

High-performance reinforcement concrete due to its ductility and higher
energy absorption has many applications in the field of passive defence
than the normal concrete. These high-performance materials can be used
in many cases, such as seismic improvement of building members. In some
cases the structural capacity is increased, which is called strengthening.
Strengthening can be carried out by increasing the toughness and
increase of resistance. In this study, the use of Explosion Proof concrete in
order to protect the structural components (in this study: Weak-one
Slabs). In this paper, four weak-one way slab that were strangled in
various zones have been studied. The numerical modelling is proceeding
in Abaqus / explicit. For modelling the behaviour of concrete, CDMP
method has been used. The results of this study show that the energy
absorption in the strengthened slab in the tense region has increased to
seven times compare to other zone of strengthening. The use of fiber
reinforced concrete has a significant effect on the increase of bearing
capacity and the ductility of a one-way slab. In other words, the use of
high-performance fiber reinforced concrete as a method for the
strengthening of structural elements such as slabs will be effective in
improving the behaviour of them, especially in the field of passive defence.
Also, the maximum tolerable explosive load in compression, tensile and
compression-tensile strengthed zone specimens was 1.3, 0.85 and 1.21
times compare with the reference specimen. The results of this study show
that the use of high-performance fiber concrete laminates in all zones of
the slab simultaneously, increase stiffness and reduce the deflection of the
specimen.
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1 High Performance Fiber Reinforced Concrete (HPFRC)
2 High Performance Concrete (HPC)

® High Strength

* High Workability

® Durability

® passive Defence

" Polypropylene

8Polyvinyl Alcohol
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® Textile Reinforced Concrete (TRC)
10 Fiber Reinforced Concrete (FRC)
! High Performance Fiber Reinforced Cement Composites (HPFRCC)
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12 Concrete Damage Plasticity Method (CDPM)
13 Strain Softening
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Plastic Disipation: ALLPD for Whole Model
9000

8000
7000
6000
5000 RS
4000 LC

3000 LT
2000 LCT

Energy (J)

1000

0 0.01 0.02 0.03 0.04 0.05
Time (s)

3523590 SBIS o] —odibnder Spiundly (551 ol s ixno 1 S

aS el g,las — S g 5 lad axb jo cul gilupgline sladigai yo il Ldz Gl ogs o5 (VF) S 0 ax gl LB 4SS
Sl )b ol o 1) 095 (B laaiged cnl (85 )18, (nl cu a5 Sl lamail b 2l o bals (ol U8, g53 bgaye ol Jdo
S diged (65,5 i Az 0 g 590 Hloges ) Colue Hul 1S S 953 (pl AT Wed oo (5 1)k ol Cdl jlas ies o s
S 2> 0 diges 3 S cud 5 Ay g lad — PRARA Y Golid 4l jo oud LS)'L*’r’BLE-" Sladiges jo cabds (65, )l D9 oo
Sl 00y 395 (6 iSTax i 4 (6,105 )L SLL alasd jo (65, a0 )T e cvaline (VF) S [0 aS aisS les piren
Sl ls o IS0 s e lod aiis ol du g5 a5
s j3m0 099 G5 (wyp ®
=S Al 0 oa (gilwpslas Jlo g lad aml o 0ul (gilupglin JIo caz o I8 50 jime 95 T S cud i 4 (VY) JSSS
6)Lwﬁ5l£9 4)9—0.: 9&» J‘Q B u,u.u U”‘ ")5'"’6" oualin )9.]90[.0@ aS «Cewl odBosls UL‘") ‘S)LMAS_ M 4.».‘>L: )° L;)L““’Iaﬁb“’ JL} 9
Ol 50 G ieS gyl asl 0 said (glwpglin diges Cuiad ol il \/\C:LHJBJ PN Agad 99 Ay ol iS4l o
o oAJLQL?q‘
oslog, Jloail b jgloes 4l jo ogasy SLI aiailes 0 Caand [0 (gilopslio sladiges ;o olom! (il cp pides a5 S8 4y 03
el x93 ply yo Y b Gl i Lo 05 cpl aS ol
o Koo j3m0 (199 G wy2 ®
oadolonl i o eSS ol Bllae .l oabosly LiS sy o900 sl slad Khs )8 e (95 i S (VA S o
i 0 S diges (ol yieS UK s j0 ilgi e 1y o Jdo a8 el (g,Lad Al j0 sas (g5lupglie JIo slos Ko 4 bgy e

Ay i e e 5 a e I slas i il adiges

Sle el ds,s cead B ) bas Ko jo oadiolx! (i e o0 5 lid b jo Is (g3lupglan b «(VA) UK 53lkas

\aA! YYY GYIA amio AFee Sl oF 0 )loi cA 090 (b g 03l (wiigo (i g 3 — (ods 49 gad



O 2 0 3lw (qwsigo o2l Jbeleolo

o 290 SLUP Gloj-oud e Suiwdly 6551 Ol (Sorie IV S5

5. Hax, Friecis
o 2Pl

EEEETTEEEE

35t 3330 GBS oloj-onds e Sokandly (6551 olpwo (sixia A S

& 325 axpii - F
S35 am Glgie (Bl atallys (i eolitnl b (ilupslie slaaised 5 oz po diged (2Ll gl (28,5 i o L -
shoslaiwl Koo ledy oy a8 b Sh o (6 pd IS (6l cod )b e 2138l 0 ol ),.;b Sl aeilgy o 5l eolatul S
rya 4,y sladl lole () dge jo dals alexjl slojle 2l (ilupslia )5 by, S plsear SUI il

g aalys 5 ale s wiblay aeaj

YEY GYIA amio AF oo Jlu o 03k0i cA 0390 Sl g0 by (wikigo (g 33 — ol &) yid Yyy



G191 0 3w (gwiigo oo sioleolo

a5 a5 ol > 4 bgye a3, bSs s slojle HL, dgms 50 b o yiien oddpbul ooe s ow,p 4 g b -
O slodd g sl oolaiul a5 1> cul sols idgy lojed O sty | diged (,lid 5 LniS e eSS Ojgoas Sl wiedly
D9 oo diges 3 alS g o] e S eder Gl coge Jlo (e aled )0 lejee & jgoas  SLI aiales
M‘?—Y k)"" 43)9 )‘ o.)l.a....u‘ ‘ou\.u.v[al?u‘ 6LﬁwuLo)] )I OMC‘)M‘ G‘L».! 9 6)Luf5Lko ws) U”‘ u\by ).m\...').:a L 4:>5.s L| -
D5 o0 Aoyl pj BV 4 a8, b Sy b (g seled ibs slw slid 4>l o SUI
el iz g MalS golatil 48 o 5 (slojle b, Sgnge Ll @
g 052 ol S cul )JC-?)‘ L_$.>|5.; plo @ s azl oyl djuHL’o’A Gl b Syl o sl Coonl s amgi b @
.oo)f so)bub‘ ).7‘).) ).) Jlo G"J}
el i VL (655 i) o9 s o] o 15 pS et (RalS carge )8 4l o (LT skaily o 485 05581 @
.(b_élﬁ.ll
oad (g5l pglie (g5 plo 4 s (55L8 4l yo (gile polie JIb 53 g y0 B als @

&=y
[1] Brandt, AM. (2008). Fibre Reinforced Cement-based (FRC) Composites after over 40 Years of Development in Building and
civil Engineering. Compos. Struct, 86, 3-9
[2]Agérdh, L. (1997). Fe-Modelling of Fibre Reinforced Concrete Slabs Subjected to Blast Load. J. Phys. IV Collog. 7, 723-728
[3] Curbach, M.; Jeese, F. (1999). High-performance Textile-reinforced Concrete. Struct. Eng. Int. 9, 91-289
[4] Reinhardt, W.;Kriger M.; H,GroBe C.; U. (2003). Concrete Restressed with Textile Fabric. Adv. Conc. Technol. 1, 9-231
[5] Hemmati, A.; Kheyroddin, A.; Sharbatdar, MK. (2013). Using HPFRCC for Increasing the Capacity of a R.C. Frame. Sci. J.
Manag. Syst. 29-2(3), 97-106
[6] Banthia, N.; Zanotti, C.; Sappakittipakorn, M. (2014). Sustainable Fiber Reinforced Concrete for Repair Applications. Constr.
Build. Mater. 67, 12-405
[7] Chi, Y.; Xu, L.; Yu, H. (2014). Constitutive Modelling of Steel-Polypropylene Hybrid Fiber Reinforced Concrete Using a Non-
associated Plasticity and its Numerical Implementation. Compos. Struct.111, 497-509
[8] Hossain, KMA.; Lachemi, M.; Sammour, M.; Sonebi, M. (2013). Strength and Fracture Energy Characteristics of Self-
Consolidating Concrete Incorporating Polyvinyl Alcohol, Steel and Hybrid Fibres. Constr. Build. Mater. 45, 9-20
[9]Yau, Sh.; Zhang, D.; Chen, X.; Lu, F.; Wang, W. (2016). Experimental and Numerical Study on the Dynamic Response of RC
Slabs under Blast Loading. Eng. Fail. Anal. 66, 9-120
[10] Feng, J.; Zhou, Y.; Wang, P.; Wang, B.; Zhou, J.; Chen, H.; Fan, H.; Jin, F. (2017). Experimental Research on Blast-
Resistance of one-Way Concrete Slabs Reinforced by BFRP Bars Under Close-in Explosion. Eng. Struct. 150, 61-550
[11]Yao, Sh.; Zhang, D.; Chen, X.; Lu, F.; Wang, W. (2017). Finite Element Modelling of Steel-Polypropylene Hybrid Fiber
Reinforced Concrete Using Modified Concrete Damaged Plasticity. Eng. Struct. 148, 23-35
[12] Manual ABAQUS. (2016). Getting Started with ABAQUS.
[13]SoroushNia, S.; Najafi, H.; Mamghani, M.; Mehrvand, M. (2014). The Most Complete Practical Reference of ABAQUS (Civil
Special). 3" Edition; Negarande Danesh Press, Tehran, Iran.
[14] Afrooznia, M. (2016) Experimental Study on Strengthening of Weak One-Way Slabs with Precast High-Performance Fiber
Concrete Laminates. M.Sc. Thesis, Semnan University, Semnan, Iran.
[15] Bassuni Othmna, H.A. (2016). Performance of Ultra-High Performance Fiber Reinforced Concrete Plates under Impac Loads.
Ph.D. Thesis, Ryerson University, Toronto, Canada.
[16] Park, R.; Paulay, T. (1975), Reinforced Concrete Structures. John Wiley and Sons.
[17] Bedirhanoglu, 1.; Ilki, A.; Kumbasar, N. (2013). Precast Fiber Reinforced Cementitious Composites for Seismic Retrofit of
Deficient RC Joints — A Pilot Study. Eng. Struct. 52, 192—-206.
[18] Alaee, F.J.; Karihaloo, B.L. (2003). Retrofitting of Reinforced Concrete Beams with CARDIFRC. J. Compos. Constr. 7
[19]. Safdar, M.; Matsumoto, T.; Kakuma, K. (2016). Flexural Behaviour of Reinforced Concrete Beams Repaired with Ultra-High
Performance Fiber Reinforced Concrete (UHPFRC). Compos. Struct. 157, 60-448
[20] Martinola, G.; Meda, A.; Plizzari, GA.; Rinaldi, Z. (2010). Strengthening and Repair of RC Beams with Fiber Reinforced
Concrete. Cement Concrete Comp. 32, 9-731
[21]Shahbazi, R.; YekrangNia M. (2015). Practical Guide of ABAQUS Along with Structural and Geotechnical Problems. 3"
Edition, EIme Omran Press, Tehran, Iran.
[22] TM5-1300. (1990). Structures to Resist the Effect of Accidental Explosions. USA.
[23] Kheyroddin, A.; Anvari, A.M. (2014). Loading of Structures. 3" Edition, Semnan University Press, Semnan, Iran.
[24] Y.S. Tai, T.L. Chu, H.T. Hu, J.Y. Wu (2011). Dynamic response of a reinforced concrete slab subjected to air blast load.
Theoretical and Applied Fracture Mechanics. 56(3), 140-147

ey YYY GYIA amio AFee Sl oF 0 )loi cA 090 (b g 03l (wiigo (i g 3 — (ods 49 gad



	1- مقدمه
	2- روش تحقیق
	2-1- نرم‌افزار مورداستفاده

	2-2- معرفی نمونه‌های موردبررسی و نحوه مدل‌سازی
	2-3- نحوه‌ی مقاوم‌سازی
	2-4- بارگذاری و شرایط تکیه‌گاهی

	5-2- صحت سنجی
	3- نتایج و بحث و بررسی
	4- نتیجه‌گیری
	مراجع

