
�13
97

u=DU
@=D�

'h}
QWu

=Qta
|U

Ovyt
13

�3
"X

'2/
2|

xQ=t
W'

34
�2

|xQ
wO

O
ri

gi
na

lA
rt

ic
lexrBwm |WQ@ Q=w}O Q=DiQ |y=oW}=tR; |UQQ@

HPFRCC Ovtv=wD |i=}r= uD@ R= xO=iDU= =@
Cw=iDt |Q=PoQwD=tQ; V}=Q; =@ \@=Q Q}D QO

�Q=}Wv=O� �Q=OD@ QW s_� OtLt
�OWQ= T=vWQ� � |v=}=W u=UL=

�O=DU=� u}Or=Q}N |ra
u=vtU x=oWv=O 'u=Qta |UOvyt |xOmWv=O

w OvDUy |rwtat uD@ |=Q@ |@U=vt u} Ro}=H 'HPFRCC R= xOWxDN=U |xrB wm |=yQ}D
QO "OwW|t ?wr]t |}xR=U Q=DiQ =Pr w OvyO|t Vy=m =Q \@=Q Q}D QO OwHwt QwD=tQ; sm =QD

|vD@ |xrB wm |WQ@ Q=w}O xvwtv 3 |}xNQJ Q=DiQ |y=oW}=tR; |UQQ@ x@ Q[=L Q=DWwv
=@ swO |xvwtv 'I}B QwO w |Q]k QwD=tQ; w |rwtat uD@ =@ pw= |xvwtv xm CU= xOW xDN=OQB
w swO |=yxvwtv |rw 'OvDUy |Q]k QwD=tQ; uwO@ swU |xvwtv w I}B QwO uwO@ |Q]k QwD=tQ;
|Q}owrH Ea=@ h=}r= Qw[L xm O=O u=Wv G}=Dv "Ov=xOW xDN=U HPFRCC uD@ R= swU
|rwtat uD@ |xvwtv x@ C@Uv HPFRCC |=yxvwtv QO =ylQD VNB w ZQa V}=Ri= R=
CUmW w xOW |oDN}Uo O=H}= QO Q}N-=D w =yxvwtv |DNU '|SQv= ?PH u=R}t V}=Ri= w
|i=}r= uD@ |xvwtv QO |WRer � |WQ@ CUmW x@ |rwtat uD@ |xvwtv QO |WWm � |WQ@
|Q}PBpmW �37 w Ctw=kt �20 V}=Ri= Ea=@ 'I}B QwO QwD=tQ; hPL OwHw =@ w p}O@D

"CU= xOW `HQt |xvwtv R= QDW}@ HPFRCC =@ xrB wm Q}D |xvwtv

msharbatdar@semnan.ac.ir
ehsan shayan68@yahoo.com
kheyroddin@semnan.ac.ir

|v=t}U |=yC} RwBt=m '|Q}PBpmW 'xrB wm |WQ@ Q=w}O '\@=Q Q}D %|O}rm u=oS=w
"HPFRCC 'Ovtv=wD |i=}r= KrUt

xtOkt "1
=Q |WQ@ C}iQ_ w xR=U |Q}PBpmW w OvW=@ |rwtat |vD@ |xrB wm |=yQ}D |=Q@

[3]"OvyO Vy=m =Q |Q]k w |[Qa |=yQwD=tQ; w V}=Ri=
u} wOD x@ QHvt 'Cqt QO h=}r= Q}F-=D |ovwoJ XwYN QO Vv=O VQDUo
QO [5w4]"OW RILEM |xUU-wt \UwD |}xR=U |L=Q] OQwt QO |}=yx}YwD
|WWm |Q}PBpmW =@ xDUw}B sy x@ h=}r= ?U=vt OQ@ Q=m '1989 p=U QO |WywSB
'2003 p=U QO u=QoWywSB |NQ@ [6]"Ot; CUOx@ |rwtat uD@ x@ C@Uv Q@=Q@ 100
xOWxDi=@ KrUt uD@ u=wva =@ xDUw}B syx@ h=}r= =@ |i=}r= uD@ R= |O}OH ẁv R}v
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'|Oqwi h=}r= OwHw p}rO x@ xm CU= xOt; OwHw x@ |Q]k |=yQwD=tQ; QO O=} R
R= |QDy@ ?D=Qtx@ Q=DiQ 'A |xvwtv x@ C@Uv B |xvwtv |Q]k |=yQwD=tQ;
|xOWxDN=U |xrB wm Q}D |WQ@ Ctw=kt OW=@ sRq xJv=vJ "Ov=xO=O u=Wv OwN
w uD@ |WQ@ Ctw=kt R= u=wD|tv 'OwW xU}=kt sy =@ C w B 'A |xvwtv 3
Ctw=kt VC u; QO xm OwW xO=iDU= 2 |x]@=Q R= O}=@ w OQm Q_vhQY =yCwt=N

"B w A |=yxvwtv |Q]k |=yQwD=tQ; VvQm � wQ}v |vLvt |xU}=kt "14 pmW

|=yxvwtv |xrBwm Q}D\Uw w =OD@= Cwt=NVvQm � wQ}v|vLvt |xU}=kt "15 pmW
"C w B ' A
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HPFRCC uD@ R= xOWxDN=UB |xvwtv |SQv= ?PH �100 R=V}@V}=Ri=Ea=@
pL=Qt QO xvwtv |v;CUmW R= w xOW |rwtat uD@ R= xOWxDN=UA|xvwtv x@C@Uv
1 06 'C |xvwtv |SQv= ?PH u}vJty "CU= xOt; ptax@ |Q}owrHCUmW |}=yv
C |xvwtv R= |Q]k |=yQwD=tQ; xmv}= OwHw =@ OyO|t u=Wv xm CU= A |xvwtv Q@=Q@
V}=Ri= Ea=@ 'QwmPt |xvwtv QO HPFRCC uD@ |Q}oQ=mx@ =@ |rw 'Ov=xOW hPL
|=yQwD=tQ; |Q}oQ=mx@ u}vJty "CU= xOW A |xvwtv x@ C@Uv |SQv= ?PH �6
"CU= xOWC |xvwtv x@C@Uv |SQv= ?PH�98V}=Ri=Ea=@ 'B |xvwtv QO |Q]k

|Q}oxH}Dv "5
Q@ |DWoQ@ w CiQ Q=@ V}=tR; s=Hv= R= pY=L G}=Dv w |Q=DiQ |=yxOy=Wt T=U=Q@
=@ |rwtat uD@ =@ OQ=Ov=DU= `HQt |xvwtv l} pt=W '|vD@ |xrB wm Q}D xvwtv 3 |wQ
uwO@ xvwtv l}� HPFRCC uD@ =@ Qo}O |xvwtv 2 w I}B QwO w |Q]k |=yQwD=tQ;

%CU= xOW pY=L G}=Dv u}= '�|Q]k QwD=tQ; uwO@ |Qo}O |xvwtv w I}B QwO
x@ |rwtat uD@ |xvwtv |WWm � |WQ@ CUmW p}O@D Ea=@ h=}r= Qw[L "1
uD@ |w=L |xvwtv QO |oDN}Uo O=H}= QO Q}N-=D w |WRer � |WQ@ CUmW

"OWHPFRCC

Ctw=kt u=wD|t wCi=}V}=Ri= uD@|WWmCtw=kt 'uD@ x@ h=}r= uOW xi=[= =@ "2
"OQm Qw_vt C=@U=Lt QO =Q uD@ |WWm

Ovtv=wD uD@ |=yxvwtv |SQv= ?PH u=R}t V}=Ri= w pm}U Qy QO |DNU V}=Ri= "3
R= |W=v xm OW xOy=Wt |rwtat uD@ =@ xOWxDN=U |xvwtv x@ C@Uv �100 =D
QO |WQ@ |=ylQD VNB w =ylQD ZQa V}=Ri= R= w CU= h=}r= OwHw O=} R QF=
|Q}owrH |rwtat uD@ |xvwtv x@ C@Uv HPFRCC uD@ |w=L |xvwtv 2 Qy

"CU= xOW
xOWxDN=U|xvwtv QO|}=yvCtw=kt �20V}=Ri= 'I}B QwO QwD=tQ; hPL OwHw =@ "4
'OW xOy=Wt |rwtat uD@ =@ xOWxDN=U |xvwtv x@ C@Uv HPFRCC uD@ =@
QwD=tQ; hPL u=mt= '|rwtat uD@ |=Hx@ HPFRCC uD@ R= xO=iDU= =@ =Pr
|rwtat uD@ =@ xOWxDN=U |xvwtv x@C@Uv |Q]k QwD=tQ; �20Vy=m w I}B QwO

"OQ=O OwHw
XDNt w Ow@ u=UWm OL QO xrB wm Q}D |}xt=vu}}; |tU= |WQ@ C}iQ_ xJQo "5
|xrB wm |=yQ}D u=UWm|y=oW}=tR;|WQ@C}iQ_|rw 'CU= |Q]k |=yQwD=tQ;
Q@=Q@ 5 6 w 4 8 ?}DQD x@ HPFRCC Ovtv=wD uD@ w |rwtat uD@ OQ=Ov=DU=
xOw@ xS} w uD@ OwHw R= |W=v QDnQR@ OOa xm CU= xt=vu}}; |xOW KQ] Q=Okt

"CU=

Cwt=N |WQ@ Ctw=kt VS w |Q]k |=yQwD=tQ; |WQ@ Ctw=kt Vd 'uD@ |WQ@
"CU=

V = VC + VS + Vd

VS = AV fyd
S

= 56 5� 248� 250
100 = 35kN

Vd = 2Avdfy sin� = 2� 201� 350� sin 14 = 34kN
Vc(A) = 0 2pf 0cbd = 65kN
Vc(B) = Vc(C) = 76kN (2)

111 w 145 '134 ?}DQD x@ C w B 'A |=yxvwtv |WQ@ Ctw=kt =Pr
Ctw=kt R= V}@ �33 OwOL B |xvwtv uD@ |Q=Wi Ctw=kt xJQo "CU= uDw}vwr}m
=yu; |D=@U=Lt |tU= |WQ@ Ctw=kt hqDN= |rw 'CU= A |xvwtv uD@ |Q=Wi
C}iQ_ Q=Okt "OQ=Ov s}kDUt Q}F-=D uD@ |Q=Wi Ctw=kt =Pr &CU= �8 OwOL
xm 'CU= uDw}vwr}m 163 uOW|Q=H Cr=L QO A |xvwtv |y=oW}=tR; |WQ@
B |xvwtv QO "CU= u=v}t]= CyH QO xm OyO|t u=Wv V}=Ri= �20 OwOL
Q=Okt xm |r=L QO 'Ow@ uDw}vwr}m 145 Q@=Q@ |WQ@ C}iQ_ 'Ovtv=wD uD@ |=v@t Q@
xm 'CU= uDw}vwr}m 190 Q@=Q@ uOW|Q=H Cr=L QO |y=oW}=tR; |WQ@ C}iQ_
�31 Ovtv=wD uD@ x@ C@Uv w �42 |rwtat uD@ =@ xm A |xvwtv x@ C@Uv
QO HPFRCC uD@ |Q}oQ=mx@ R= |W=v hqDN= u}= xm CU= xDi=} V}=Ri=
|Q=Wi Ctw=kt V}=Ri= R= |W=v Ov=wD|t |mJwm VN@ w CU= B |xvwtv

"OW=@ uD@
xwqa 'HPFRCC uD@ R= xO=iDU= CQwY QO xm OwW|t xDiQo xH}Dv u}=Q@=v@
R}v =Q |Q]k |=yQwD=tQ; R= �20 u=R}t x@ u=wD|t p=Q}BU= |=yQwD=tQ; hPL Q@
109 Q@=Q@ C |xvwtv uOW |Q=H Cr=L QO |y=oW}=tR; |WQ@ C}iQ_ "OQm hPL
318�08 |xt=vu}}; QO "CU= Q@=Q@ u; =@ ,=@} QkD|}xt=vu}};Ctw=kt xmCU= uDw}vwr}m
u}=Q@=v@ "CU= |Q]k QwD=tQ; Ctw=kt T=U=Q@ \ki xrB wm Q}D |WQ@ C}iQ_ 'ACI

|DQwY QO 'OQm Qw_vt |WQ@ C}iQ_ C |xvwtv |=Q@ O}=@v |Q]k QwD=tQ; hPL =@
`v=t w ?U=vt |WQ@ C}iQ_ O}rwD Ea=@ C |xvwtv QO HPFRCC uD@ OwHw xm
xOQw; OwHw x@ QwmPt |xrB wm Q}D QO =Q |WQ@ � |WtN Q=DiQ w xOW |v; CUmW R=

"CU=
pmWQOGw?'hr=|=ypmWu=mtQ}}eD � Q=@|=y|vLvt Q} RK]U|x@U=Lt =@
|=yxvwtv |=Q@ Q}O=ktu}= xmCU= xOt;CUOx@ =yxvwtv |xOW?PH|SQv= Q}O=kt '11
|xvwtv |SQv=?PH xm OvDUypwS 8492 w '16852 '8002 Q@=Q@?}DQD x@C wB 'A
|Q}owrH w =yu; uORpB w h=}r= OwHw OyO|t u=Wv xm 'CU=A|xvwtv Q@=Q@ 2 1 'B

=yCWwv=B
1. �ber reinforced concrete composite (FRCC)
2. high performance �ber reinforcement cementitious composite

(HPFRCC)
3. textile reinforced concrete (TRC)
4. high performance �ber-reinforced cementitious composite
5. ultra high performance concrete
6. �ber reinforced concrete
7. ultra high-performance �ber-reinforced concrete

8. engineered cementitious composites
9. pinching
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