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Damage Assessment of RC Columns Strengthened
by UHPFRC Jackets against Blast Loading
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University of Bonab
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Abstract

Regarding the increase of terrorist threats and the possibility of blast events in the vicinity of industrial and residential
buildings, the assessment of the resistance of all kinds of structures against the blast loads is very important. Concrete
materials are more liable to threats than other kinds of structures Because of low ductility. One of the solutions is to use some
kinds of engineered cementitious composites and fiber reinforced concretes. In this study, usage and employment of ultra-high
performance fiber reinforced concretes (UHPFRC'’s) that have high tensile strength and a considerable capacity of energy
dissipation regarding the strengthening of the structures against the blast loading has been taken into consideration. In this
regard, by choosing the material model based on the plasticity and damage for materials of ultra-high performance fiber
reinforced concretes; first of all, the models of the columns made of UHPFRC during the field blast test done by other
researchers’ studies, is simulated in a numerical manner and after ensuring the acceptable accordance of computational
responses with recorded data during the blast test, using the modern method of jacketing with cover of ultra-high performance
fiber reinforced concrete, the strengthening of the normal RC columns by using those jackets made of UHPFRC has been
studied numerically. The results of numerical analyses show that the maximum displacement of models strengthened by
UHPFRC will decrease considerably in proportion to unstrengthened models. For example, for 50 mm thick UHPFRC jacket,
maximum mid-span displacement decreases about 63% (from 153 mm to 55 mm). Also, after generating the pressure-impulse
(P-1) diagram, in order to assess the damage to the strengthened columns, it was made clear that by using the UHPFRC
cover, the bearing capacity of the column against the blast load in the near and far field area, will increase considerably.

Keywords: Ultra High Performance Fiber Reinforced Concrete (UHPFRC), Blast Load, RC Column, Pressure-Impulse (P-
I) Diagram.
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1- Fiber Reinforced Polymer



Wwvo

e Sley yeal b Hlxdil ol 0 pbio (pis (g (5 3wpglie

G639 (53lwands g LT Jow -Y

L UHPFRC I oass aislo slacygin Y+ 15 4 55 Liolesl o
A5 LSAVIO oV sl 51 iU b il co goV¥e8 BLIN as jo Y/
Jsb aslas § 15 ba e Lawg 3 e oo Y0+ + alols ;o TNT
Voo sma oupe ghio b g o3 e oo YO lapygin 51 S5 52
(V) Jgiz o 2 ladiges (5,185l ilons i85 Jai 5o 2o e
plasl s Laggiow RS,k lulyd 5 (pwsin Slasiie g oud bl

ol oas g i (V) S5 50 Giolej]

Iv ] byl slaaiges clasin =Y Jaao

Jolae g | orleiio dlols | 2,5 b alals b
TNT oo &yl Cygme |
(kg) (m/kg™®) (m) (KN)

\ VO VO . Ul-A
AN «[OA VO . U2-A
\ AV VO Yoo Ul-B
AN «[OA VO Yoo U2-B

|
200 $8@100 $8@200 d8@100
il ol g cral g (5 Ll 5 YL Gl 550 sla e - Y S
I¥-JUHPFRC (sloggim (cwsin Slasin

dlas ol 5 65 Lulyd Golol 398 Salojl Ghagy ol 5
ABAQUS )‘J_S‘rs}_: L > 5o ‘d_'oyfo R Ja..ug; 0l dpogs
ool ialwle poe ialS Gas b dwsl 00yo 8 o5lwans
BT Lyls plais! 5 )b 5l g 0ol 00, 0,00 Alies )0 39240
DL (1) U8 9 o8 a0 5o o5t e o g el

Ll 00 00l

byl oo 0 B0 5l G Sl 5 ey g 0ols lid 0e5 51 oYL
Ivylsslos S i 1) 555 6,0

Slaggin i, o adly el sl ialeyl ploul bo[Y o]l 5o g o3
aslw lo g g UHPFRC wiailss (358 (SLII o 5l ooy ansls
D58,S ey il 51 s | HSCY caglie oy 5l o0
o gl g o ools 18 lail b Sl cod eads sl laygiw
Sl b olial wd S oslail i by (Sl plrals baige
o S S sladly plralr pSlhe (ol whaw il
=51 css UHPFRC 5l ol aisbo (sbo gt a5 didewy doe oyl
595 05,088 oo iuled an 065 Sl (650 Ol 4 0 Slee | loxal]
5 oo axsle slagygie (Swlse Glasie Guises [YF] ) Ken
5o asels 8 el isle;l anllas 5,50 2815 olal 4o |, UHPFRC
b slaloges g 285 )15 Glalaii dw ied Gtalej] co (5970
Gyb o 00g] o ablie gl bl - S g slal>
6‘)-.’ S S dgdzee 6‘}'." J-.\.n ol Cwdds bl - )i..l ‘]‘”.‘5)
aslllas 5590 il bl 5o g Fal 5 0B (gus Laaiged cl
03 oy lojl slagly b s cillae e 5 285 )3
L g SO vgasme slizl Judow o cillas cdims lis gl
Y ‘_,i.iLo)'—l

45 saiedyl @l 0emg b a5 il ply o alKislesl anllas
gl OISt g Dl blors 0 1o 50,0 s o )8 yuddse LS o
s Loy (8,5 S5 s o ol S 538, ol
Ll (YL aije 55 g Wiledds dd g DD § Sy g o>l
Slomds 4y 6.3}.@&9_4)‘] Oz plel OMSLie [Ko0 5l jlxal sl o]
s 15 (o2 malin ol (59, 52 5T 58 5 50 g ol oy
loJos 5l eolawl ol 4283 18 - Sdoce dzg5 390 5 00905
S5l 5o wlas sl il )l sl arass g liedsl LB (5 ,L8,
5 slojlw slogly g ails alaxdo LB cronl Lagluwanss
a3 oo )3 8t cos Tuas 1) lags oS ams

5 Y- Tohsen 5 55 Gralel soue (s3luannd L ol (agly ool 5o
La el ol qolts o8 b o lighond s (28,5 s o b 5
S8l 53 CDP Jacs (saiailes [Y£ 4 YO (Y¥]aSiles 5 oolisl
aslo sloggin )b, S i aie) ;o [YYIABAQUS/Explicit
an el Jolie jo (UHPFRC) 3Ll aisles 398 slacyi 5l oaus
Silwpglie cidu S e am pl5 0 g ool atsldS Lislesl aig
)‘ 6_.“..“:9.: Y ‘_g|)_>‘ Lj’—i)"o )| ‘ks.]w O L oo asLw O g

1- High Strength Concrete
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