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3- VSB: Vehicle Security Barriers

4- CTM: Counter Terrorism Measures
5- Blast Stand-off Distance

6- HVM: Hostile Vehicle Mitigation
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1- VBIED: Vehicle Borne Improvised Explosive Device
2- Crowded Place
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1- IED: Improvised Explosive Device

@ @ly Jgl 4y 0 opmiie Slge el g)095 (55,54

slesloy; g Caedl b SLl g isle oo 5o b, aSTas
S abewgay ax b ol 008 Slads g Pl bl o e
Jole S g boogd maie o0 ol 5l SS0s3 mle)
5 bloasl 55y 59,8 «lxiil @l 3151 L6l Sl il . g bl
Slodwo e g 03¢ J.h.bLiULa?‘ Yb Sy L C;LmuJ,,
aloy poitins (Sujed SIS B0 sl S re 5 gaz Sless



WAV lcwali oF o;lods (s Jlw € Jole pud aiBlagy (2xyg 5 — cole dolilad

YA

Ol (S e @ adien alols ol aile, Sl 4y G
a1y e Joly (ol adsl Jole 5 65 ol & a5 U
OelodSs ye glp Hlail 5l 8 Aol cdils wales ol e
99950 )54 s bla> Lo G 5l o mite dlge Jol> 5,045
J5K8) o5lu oo dgaoe 1) ol Wl 3151 oot Sloawl ass ;o
5 Soyed &lge 5l oolaiwl b lgs oo 1y jloasl 5l 58 alsld ()

[5] o5 sl Si3e SL3l5 e

[ il ol 4+ o)+ Jopme )\

Rl oges slolad (b wamiys anled 6l (Spd
39 g9 005 pdyBllasl (JolST Jl> o Slasags L 6,850 cqe
[P sl aags b el sl ol 8l

e 31 3,5 ol -
O Ol o lalolh Sl 4y bl Sl 5 5 alols ol
Syiion GBI 5 J55 5 aliie 5055 5 amal b 5L
Ol o 53 Jole G pote 5 s il 1 525 alols [A]
2,9] 9294y Wilgh o 0 yzmaie Slge Jul> 9,055 12 a5 el ol

(5) wablin aizpa il 33

L Lh)|,.3.\,mo)z.'«e

WY I

— e —— — ] T

| e |

buogle 45 3L)

TS |
o asals |

(8] Laa o jlonil 51 5255 alols sl (1) JsCio

wole G a5l e 4l il 0o 5l G 08 5l 555l
25 Jels Giloaz S eg 5 Lagl 4 0gy5 b s plesle
Sty e a5 boojile (b ol Glla>de b wilgs o

Il Sg

5 Boae 95 b 0)len el - ibla> lelodl azsliz

Siloar LS it 05T wigs Jlsl Sk slapbls
g5 Sl QLS (2L yo llgwdd zgs g ooly oS > slasls
Pl @ mizmen )10 18 pg Caglsl o ais Jleg SIS
P L 5y095 3559 e (AP A (o i 0920 (38,5 LAy

» el Coeal Bl alol e e Gl cnl
RS Aol slml wezge Sl la Thy o5 placsls
Oygpe SNl plaebl Jpaz e laes Jlgbs | o]
bosls cnple pogatie slaosgazs sl cblis ual Cqe 485
IA] el WU oz

oo aulis Albowg phs suials Sloludl -0

6LD&_~Q.I JLE..;‘ 6‘)—! Lﬁw)sf as @Lﬁob df,ﬂ}o )| é)
ol adss Blug sl eolaiul saims oo plol Goa S 4 S5



Y

)l cbla> )sjé;..e 4 6'43]53...4] ‘5La¢qol) uLaA.:: 9 fbla ul.ab.”

Sl Slkes 5l BFgn a5 wigd o0 0318 ez 5 Sloj (Jlud et
S Sl a0 9gg ddlaie S a4y adls alewy (ouo o
Al Eonl ol oLt & s g Silais e tels
21 le Caglin o Slos Silgi oo prd (b L slaslo
Ol sl 4 3bj (95w b politie 4l by 3595 0 pln

(Y U

5l Wl )le 5,095 sl ®ilge cual s llaxde Lo
e Blae 092y @
ey ol @
slaalin oluly 0,95 5 5l G406 (G 05,1 aulxs @
Soo3 3l gy wleas I cbli> e
SLbL o Jldyd 5o gle olml Gln ool slean;s
Sl (s pase bl caal il 03y ol b Sl
Oeizmed g 395 ltie Lad alulid oo lajls wily o
Sleladl ylee sl aijle 0351 1) 55095 el &ilge bl !
Sred polic Wgh pleol cagoe doje sla Sy i b 5095

)‘ .,\,.,)L.c ..\.:J..f )‘)_3 oolaw! 3,90 """"5"(5‘ as

(P o) e b odewze) ke gla Sy e
f()b%"-.‘.-*i’ GL‘“":J

‘;a.mLo@ 5 o..\..i‘:‘5>|)lo) OM)US.J 6“‘3‘53'*“’| 6Las.\.:.;o|) °
‘(J:z.n d)l.o..bc L

clie) (w3 slojle plalS b (65, il lals e
(sl oy bl 3

oo b gl laollinl) sniiu i )95 sloojle @
(Sl y Mo

(b )lgss dbdawze) S, ol sboailas o

(a2 50 dundd o Joiio ( plesal
9,00k 00elVL sload doal) mhaw lyss o

()M‘L’{ASJJ ‘°)‘5§) u_j duéﬁs °

el glacS Lo 5 (5lalely g caas s g ol lLbl s o5
» S Slgile 5 Jag e 4 azg dalad 5 ool o
Ego50 cpl 0)ls Cumnl ool glasl b ddhaie Syl
Slp aogame (gl Glacsle g 929 a5 Wled o el
oz b lalad s o lls 5 03,55 bl lag] olralz 5 g 05

Al aslgse bl e 3l i placsle g

poliie g,055 s ouialS Sloldl sl (SKes b
Jlaglgieds widl 5908 lPL o3 slajls 4 (Sarw; sl
oo 3y oy e olisS L Jolgd o 2> a5 Ysles
5 LolSle 5 9,095 5l padtosly bli iy pai b oS Wigld oo JSie
Oliebl Laze Jootidon I plgi oo oo Coliial slaglSe
SR sl Joine 5 conlio (il oy Cuz ol @l sl
L asle bglezsle )l oslinul 5 s jsliteas ol
[o] o5 saly> oY egy085 5l adooly

DY) et glge 3l 2! Sloje oY) S5

Lyl wlaizo g 95955 ol &ilgo gl —1-0
o) " b bl " Jleb it wils e 5,095 (el @lge
5 0,8 es GllasMe a4 aiwy miSly 5 Ceod anil
dlse D] 0y wialys glize woln o ols cslis ol
cop sty 5 Sl glalls ((SGlSe oS aates (b
Blge (wSep )y sl slaanie 5 6 IS @ s g s

1- Passive
2- Active
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1- Capacity
2- Flow Rate
3- Flow Behavior
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3- Route Choice
4- Convenience
5- Speed
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1- Comfort
2- Density
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Design and Layout of Bollards to Protect Pedestrians Against
Vehicle-Borne Improvised Explosive Device

E. Aslani”, F. Shamsaei Zafarghandi

Abstract

Nowadays, terrorism is one of the challenges that the built environments and public realm are faced
with. Due to their ease of access, little protective security, the prospect for high casualty rates and
political impact in the event of a successful attack, highly-important buildings and crowded places
are considered attractive targets for terrorists. Therefore, how to deal with the ongoing threat of
global and domestic terrorism are important. Urban managers and designers need to consider the
hostile vehicle mitigation when designing buildings accessible to the public and public open spaces.
One of these measures is the use of bollards, which plays a significant role in reducing property and
human losses by creating a stand-off distance. The aim of this research is acquaintance with
requirements of the bollards design and layout in order to protect pedestrians against the vehicle-
borne improvised explosive device threats. The research method of the study is descriptive and the
contents have been collected by using the approach of review in the context of documentary studies,
based on the documents and references provided by the UK government. Finally, the findings
confirm that the bollards affect the movement and behavior of pedestrians. So, after site analysis
and also studying the behavior of pedestrians based on the certain technical standards, the bollards
design and layout should be implemented.

Key Words: Design and Layout, Bollards, Protect Pedestrians, Vehicle-Borne Improvised
Explosive Device
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