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o EU RISER project(2003—2005)

— RISER(Roadside Infrastructure for Safer European Roads) X ZAE
fre =2 o] &k ¢t Fretal /A etr] $13F A3 (guideline) ¥
22 AudEr] 9% Aew §He Add T2 s BEE A
Ade uHE
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« WP 1 : Accident Analysis
« WP 2 : Mapping the Response of Infrastructure
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« WP 1 : A 3%8] (Project Management)
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<I¥ 2-13> Zt=dld Az () ' h=dd AT ARBTG5

o =] #uH|9 djnlt} FUFEAE Hola o, 2010 7]FOo R °F 83.7%

e}

o w7} F2she

o] F Ao Hatsh&S 93.9%% wl§ w& W J]EF gue] A4
67.2%°] =tshaS Belal ol ol oleA FHEA, wFHAA o
el=ak Aol -3k Aigol wls) =algne] Asel mAA Ry Wi g

= EHE| AT & FH| 342} 30| (Total)

90.0%

83.7%
P 79.7% 80.0%

80.0% | 76.6% 7%

70.0%

60.0%
2006 2007 2008 2009 2010

<Y 2-14> FRPARL e T Fol

E4: MZZZHHALE FEL0E 017, ZEFHLF, 2011
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EA A7 7ES VHte g VoI|uk dve quja s 93 T8
AlEgold 34 FE5E s dAHola AAAHR F7t 2] AYE F
918 A3 dd Vs, A Ao Ve T 84 VS Tt gk
3 Q4 VEEY FoE AW FE X 2 W13z obd Fn oW
A d& A7e 39 5 99 e A]xE fdo] speds Ho=w
71

vl  AASHTO(American Association of State Highway and
Transportation Officials) == AAA] FoF oJHoAx == AS
wway] 98 2w A Az s okdlet 2ol AY S A

p

Sl U

=Wel EES AA

zpgFo] AUrtE A7 Qs =5 FolE AAE AL

AL ES FUHE 8ol & FXoF o] HAdA

A F3t breakaway AlAES o] &dle] S5 A Ad% A

W AAE AA, ol AH, EEHE X9 AAV}E ofHs A=
A E Fo EWek WS 8] (Longitudinal Barrier)E A 4]

o] tiote] oy & A A FRE s AJE AH

ZRAENAE =2 ks Frels WHE AASHTOS W #Abst

A

A}

<

(Roadside Obstacle)S AHglst= W 4 <9

Hrskal 9l RISER ZE2AEM = #ie AdE, vEds, 59,

g2, =, 2R 2o ARl F 87 kel tiE =W Al

gom, BEor ol M Agen QEAE PAFAS

-

Tl =S AARE T71)
ZpeFo] QA SHA Ay ¢ AEF FQES AAA(AHd=, T~
o g vEE=, &~
A EE FHAE fgo
A3l breakaway A A=

s, 294
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=71

I(RE
g, B9, G, dGeE, 29Q)

— "3 oA AFE-E & breakaway JNES FHAAE FAFSHA passive

safety /l @ o2 A% a1 9 o™ passive safetyd] /@& A FEA4] A
Fol oux| fHAE HAastslo, AlEE AAVE FES doA AFs A
& Wako=w P F FEohs Ao wm WS e Y 7IE WE A
2®lo] g5t v AlAEE on|3h vkl f-Evdtel A dRkH o=
AbE3EaL 9 FZ4 5444 (Crash Cushion)o)y 7F=# Y (Guardrail) o] 1}
5 WIEEHY = FHolA restraint systemo® F
Trﬂoi A TEA A YA FAE st AFS AAATIE Al

sEloR TR

SHg % o]8] 3t breakawayd 7ol w2 o], Agd, AF= 5 A7
turlo}l whe FAlow AR&Egen, 20026 E Aghrubo} v F4
o2 A}45Y breakaway A7) 5do] AW Fo|= G we FrlEo
b=
n

Az FAsQom, ® Age e FE o
Qo B wolw &

[ —

200244 20074

E B e wsl AR

v 2 asargsl AR el

U] Breakawayoll il 2&1 @ D160 2S
v o mgatn agrs

<71% 2-15> Breakaway 2-& A}#

(&4 @ 2% CETE WH &4, 2007)

— AAA cr FAFFAIA e SEAY =20 2 B 419 =
AAS a3 AL A, vFolAE E=ZQMHAAE A U|Fo
NCHRP 350 % MASH(Manual for Assessing Safety Hardware)E AR&

o fu
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a1 glom, fFHolA+= FEuropean Committee for Standardization(EN
1317—-1~EN 1317-3)& A}&sta &

[ =2 Jd739] A= & 7le e
o u"l= TRBo|A 20119 433+ Development of a Sensing Methodology
for Intelligent and Reliable Work—Zone Hazard Awareness oA+ E=
A &2 ERAAA R AQ)sks Ags JhvEket Al Tles oSt
ol VMS 5& °]88l warnings Fv Al&HS /NEEiS

o o= 1) FAE o R AYsh= A& 1A 7], 2)missingd wEF A4 A AL (2 H
) AAAE JA=AE Qs VER 31’“301 %1%

<Y 2-16> w2 A9 AT 7

A)2El (Zx): NCHRP—IDEA Project 139)

o ER A4 AY4F A 1% MM W TRBAIA 19959 S
Road Crew Portable Laser Warning System Concept Development and
Demonstrationol| A= #lo] A& o]&ato] APFo =z st AFS HA
st Folgb|/tiy] Fas == ARl = A" Jid S Rt

Master Laser
Tranamitter —g /
XN ~

/1%/“ T
<IF 2-17> o)A =2 HAF il

A 2~¥ (&3 NCHRP-94-1ID015)
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Personal Alert device

YA AEXAANLA(=FIANAL) A AA/AA ) pd
oA B2 A]IE7] A 1A E%OW/\W HAskA AAsH7] S8t
ER AR AR dA s EE‘r—E PAF AR AE dA] s
PHAM MA n] Fe 2R AL 44T A WESAANNL Al
oq A 0]

<9 2-19> A WFFAAAE AT AX/HA A
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0 9% AW B2 Az nEg P AR
o WFME AL =R FAF A AYA HE R Y goly F
Ash ol 2 A PEH ALY F

Fyne

YR

-1 ]

<1% 2-20> o]

OHI

4 =2 A4 BE9 o

OHI

w2 A gy

(] =2 FAME 538 A|AH
o wFA T2 FAFIF HAHF A EH
[FEE 9 A%

. . B <— 5 Miles from Work Zone
7 I W, B < 25 Miles from Work Zone
MERGEPOINT ____—— 7 ~e— . -
n MILES e
USE BOTH LANES
TO MERGE POINT

MERGE POINT Designated Merge
MERGE HERE

TAKE YOUR TURN Point

o0

<71¥ 2—-21> Dynamic Lane Merge System 7Hd %
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<PCMS 0f>

<71¥ 2—-22> Queue Detection System 7Y%=

Sign 2 sign 1 0

Sign 3,4,5,6 etc.

J

I “No Passing” zone 2 | “No Passing” zone 1

\‘ “No Passing” zone 3, 4, 5, etc.
Dynamic “No Passing” Zone ®

<719) 2—23> Dynamic Work Zone Safety System(Z*]: International Road Dynamics Inc.)

[ =2 ZAAA x5 A "Wx] W3 A A (Vehicle Arresting Barrier)
o H|aro| A BFOglt o] km Ao m 9 Al AFe] HEof Tl
A Gl Aol mX &= FaFs HAslelHA EASHA AAA 7= A

= B AEed T

rot 2
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<% 2-24> Vehicle Arresting Barrier

O 71et == ¥ 4%
o o=e] Ag, EE Ao g AES AR AR e S8
Aoz 14y

<713 2-95> E g Yo =&

o 9o mRpHg ARE Ful Adel FAREIY, W gAd £Re) %

T
1l o -1-
HI7F 45 54 5t &8 <
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=] B
24

o
Im
o

[0 ¥4 7a
o E 7|gAFoM HES V|& /A giide] dist U9 Veddd 2 s
Absl7] flste] 53853 AE AAIF

Ol

T

vy

[]

M

SIS
o L 7]gdAFoA AES V= T UEolA CArdT &34 Fs/hA
D Quk A 7l Ao AlE-7]e<l “‘CAL +318E /7K Driver behavior
Diagnosing or Test), CA2. W53 @ X & 73 (Training & Education Prog.), CA3.1L
9 A/ S Traffic Violation Detection/Enforcement)” 7)ol tele] Ed)s3F

2 AN

.

O 24 49
o # 7]gATolA HES 7 Y W&ol thet T8 A= Al 53
Y, 53 =49 FaUIw A5 ARV 58 =9 FA9 dA7sY
ESULE4S AAsta, 21039 7€714 29 E Sk, v, AR
frae INEsE TAHAR §

O 71& 57 AA
o B 71FATFA AME-E Qb E(Safe Mobility) 714 % AAE ke &

o o]F #H JtHluEle TEF AB A =8 23 Al A8 A 2 2
LEAA FE v Az

=
o AT FFOR TEE 5 9
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<# 2-7> 7ls 27/ AA

&5 =T AF7<=
AA. AE=) AAl. 11&¢kHd A2~ (High—Speed Safety System)

]_X‘i%f—'i %3}3 AA2. WA g3 (Sensor Fusion)

A S= AL

x| = 9]al v2I | AA3. Akl 3]3] (Accident Avoidance)

2 ADAS AlA . : :
g3 obl AA4, A= Ak X (Driver Tendency Analysis)
=1 =1 AA5. 9% =9 (Cooperative Positioning)

A Infra AB. 2 & AB1, % 3]9 %3 (Post Crash Maneuver)
AA =3 2X]'7;}51 ]"ﬂ:GH AB2. A3 & Xt (Post Crash Diagnosis)
7F ——
/\]—;Tl_jﬂ(};](] L,—l ‘]_%ho_;g/\]}g AB3. /\_}El 3 A2 (Post Crash)
-\42 07‘21 2% 93 A7 AB4. T& WE&ElE] (Crash Cushion)
e N et =74 ¢+5 | AB5. V2X 7|9k Apal § X2 (Post crash V2X)
7% AB6. ¥ 27 Q1A (Environment Recognition)
AC. bz AA 9 | AC1. 4] oFA A 2~® (Urban Safety System)
VX 71%55/}3] AC2. Al g3 (Sensor Fusion)
= -
i}%k?};%;x; 2z AC3. & 3]9] (Collision Avoidance)
W W e AC4. &A4A Ak A (Driver Tendency Analysis)
B AC5. ¥ =9 (Cooperative Positioning)
BAl. =244 ZA} (Road Safety Audit)
BA2. nEA}al o= (Traffic Accident Prediction)
BA. _ _
sy oobayy | DA% SRR B R e et kgt
B. e 7HLHl (Road Safety Evaluation)
= o] 3L — =
il BA4, A A J1uF ek ook £
- ;uf ° (Safety Measure/Priority)
o O
71 A ob 7 5 BB1. ZERAIA P
EBQQ;{EJ\L (Road/Highway safety facility improvement)
*ﬂé C;H‘;‘O BB2. &2 <hA % a4
(Road side facility safety improvement)
CAl. &43d& At/H7}
- 9] &) river behavior Diagnosing or Test
ca. w97 (Driver behavior Diagnosing or Test
AR =N | CA2. SFH T2 (Training & Education Prog.)
RATAA T1E | oAz mE W AR
(Traffic Violation Detection/Enforcement)
C. WFARL CBL. APARAL 19124 Bl
o 2 og (Fatal Accidents Causation Analysis Model)
AA Az g | CB2EEAR AMEE R e 37
e g CB. L&Ak (Traffic  Accidents Scenario & Risk Factor
%?_]__'L]jf}jl 1;% S 1 t )
e o o4 election R
ey CB3. asAbaL 914/ % 7}
= (Traffic Accidents Risk Analysis & Evaluation)
CB4. ngebm s §-4dwe] 37}
(Traffic Safety Measure Priority Evaluation)
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0 F8 29 2 79= 44

o "ABAIY FE 23} A% wal 47 % AR-wzAM FE A8 47E
& 27 23 A% ARIEY SHBIRAL A8 B A= o
& A)9eg A
(H 2-8> 7|9 7|/l
T | as HE A4
B ==
- | 7 e JE
NN
(vehicle* car* railroad* coachx
(A% 22 12 «3E) and tr.ajsport; bus) an.dk(colli* cras.h*
ES ES ES ES ES
. (2% A}3 2% 27 99) and acci en; um(p stri danger( risk
hazard*) and (maneuver near (avoid*
((£3%) near (3] s WA])) i
_ evasi* evad#)) not (carr* walk*
not (X &) } )
pedest* footpath* cardiac* biolog*
(signal adj processk*))
(vehicle* car* railroad* coach#
(A5 A B2 o« and transport* bus) and (after nearb (fail*
((FE Al =5 574 H %) colli* crash* accident* bump* striks
AB2 neard ($* o]%x x1}A)) and danger# risk* hazard*)) and (diagnoss
Ak AA B4 ) not (oo monitor# inspect*) not (carr* predict#
of| B mlg] o] x Fx Hafx) forecast* walk* pedest* footpaths
cardiac* biolog* (signal adj process#*))
AB
(vehicle* car* railroad* coach#
(A==} 2= B~ «0E) and transport* bus) and (after near5 (fail*
(F=E Al 5 524 98 14 colli* crash* accident* bump#* strik*
AR3 neard (§= o]%sx x1}34)) and danger* risk* hazard*)) and (airbag
(ool AT AHA B olx «UE brak* (seat adj belt) (lane adj keep#*))
(A adj #1)) not (a2 o5 not (carr* predict* forecast* walk*
u)g] o] Hx Hx H3Px) pedest* footpath* cardiac* biolog*
(signal adj process*))
) ) } (V2V V2I V2X (vehicle adj (between b
(A adi (2 Aol ey (gt | 8 5 T Y
o ) o 0) adj vehicle) (vehicle a etween
adj ) (=32} adj Q122})) and b ]) 4 infrax)) and (J . ¢
ES ES
AB4 | (B2 Y EY* YEL) and ((Z= vt a.] e " networ.
communicat* connect*) and (fail*
Atal FE T4 9% 1%) neard ) i .
_ colli* crash* accident* bump* strik*
(F* o] % x1}pA])) .
danger#* risk* hazard#)
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o W¥R B ERAX dd A5 B FEF /)F CBAEREZLA
] A|2=" JiRE) “BB. HAS =231 Y Ve iR TiEe] A7
= 58 5dEAS g #d 719e 2 g% ¥ e oY e

CE 2-9 7|=9 7[99 @
TE | A E A2

5 5 = G-

(road lane) and (safe safty danger*

(22 wwl 44 and (34 94 risk* hazard* fail* ((black blind) adj

a_ - ! 1l an LA A = .
BAL | A7 AF) and (A} @7 A4 spot) (dead adj (angle ground space)))
;;VT)D G (e A ;7?] )‘; and ((inspect* evaluat* monitors:
T a
! °° ° survey*) adj (device apparatus vehicle
equipment))
BA (road lane) and (safe safty danger*
risk* hazard* fail* ((black blind) adj
(22 wm 34) and (4 91 spot) (dead adj (angle ground space)))
BAS e 736:) g (4] 3:7‘]? 74;: and (audit inspect* evaluat* monitor#
=] an a- .
7—}‘1}\5) 4 (27 A ao o o;) survey*) and ((stage proceed* step
vl an =
= ° process when) near4 (design plan
manag* operat* adminstrat*)) not
(signal adj process#* trade)
((road lane signal ((black blind) adj
spot) (dead adj (angle ground space)))
(52wl pH A5 7HA A nearb (improve* enhance* develop*
}\;]* ;;) LrSL(Eﬂ A reinforce*)) and ((safe safty dangers
o] nea all
BB1 SEAL B o ;i)) ; (O}Oﬂ 9e) risk* hazard* fail* ) near5 (improvex
reiile] il 5 an ARl =]
enhance* develop* reinforce*)) not
and (AFF AE2F 2l% AJA)
° ° ° = (signal adj process#* trade) // (road
vehicle transport) and (median adj
BB strip
(52 adj (w2 =m =1) (road lane) and (cushion barrier guide
(Fhole 7he) adjﬁéﬁ;giﬁfgo‘)) guard bar protect* fence light) and
_ a— =
_ ((improve#* enhance* develop*
2 geld) g gee PE)
BB2 ° . (E; ;HHE&M ;9} reinforce*) nearl0 (safe danger* risk#
near M 2l
H2))) and (:};q %?_;) oand (A hazard* fail* )) not (signal adj
°© X}Ei}L :5 ;‘\j]/u) ° process* trade) // ((guide guard) adj
b
° ° = (rail)) and (road)
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7143} B3] Key Word
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1

SA

A5

=

=

=< FOCUST

TR

A
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Ay
fhn

EU
o

22

JP
54
20

sk, 19714 ol % =

o
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49

key word
[ON]

, AA, 4, YA, &
absorbtion

road, safe, facility, energy, impact,

shear, reduce, decrease, drop

KR
37
74

road, vertical structure, object, sign, pole,

i
i
Nfo

2
=

= A7
(AA2)

5]

A

=
i

-

74 AH Al

e

decrease or drop)
impact or absorbtion)

or

T

A0

<

il

71°8)) and (4 or A7)
(road* and vertical) and (sign or shear

potome AT Foprt vk HA e o

2—=11>
Road* and safe and facility and (energy

(EZ# and $°23)) and (A5 not (¥ or
not( beam or column)) and (reduce or
E=%#* and ¢4 and A2 and (54 or

1T

AL

<

)

o AYES A

L=
[€)

Road, Frame, Adhesive

=

=
S
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ddE Ee] WAy 9 Fa
= AAF
CH 2-12> = EdHo HE L HE
TEHS e B3 S31d4 Faug
AFE o]Fe] Ad= FAAA
13 =] =
CeaguEe FetE EeAA deke
10—1358754 4 Y74 welste], /A HFT)
N golahm, 23 AhnE algs
=28 AF
Aol ARk S Al
co A AT 2N
10—0458020 ohH T xE Hrd A sfelojzz 1y} AFE Hod
ceeE A ARe T2 B
Tz Eo ek A
AFEER FE A
w2 FAAUAE F48 S5FR9
10-0577930 | el whi R S o8 ko] mrgoR
WA AA] BA Wihes As WAske] 23
FE $¢ Jad e ZA

M S Ve A 55 5 B4
o k® A§] &4 bt Y e ddste] Key Words ==3131 01,
gl HE AAAL ALEa] wAlE
13 7l 2F ¥ Key Word
T &5 & key word
N S 2 ;
24 29 FAH(work zone), W3 SEFE] (vehicle
7o) 4]0 mounted(or attached) movable barrier),
= O:XOE S 3}& (falling object), =22+ AH(road
2 | =2 3 ;];J(‘ABOI()) maintenance worker), ¥ (escape),
ZALIL &17 o = R (protect)
_ - = T 5 o -
e |[okALE SR A 7o) Al 3 AP (work zone), . & EF (vehicle
A7} 714 (AB) S 730] 4] 9 mounted(or attached) movable barrier),
= uslm : - Az w2
=(A) b= FA 3} (falling object), A% 2 47 (employ &
N withdrawal), &4 (temporary traffic
714 (AB2) ,
control device)
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CE 2—14> AMA

Fap B! KR US JP EU
(=2 adj “TAFY) or ‘s L] or (“X}F
gelg” or ‘=2 AFA) and (H¥] or B3F))
((road* adj “work zone”) or (“vehicle
. 38 26 0 4
movable barrier” adj (mounted or attached))

or (“falling object” or “road maintenance
worker”)) and (escape or protect)

((ZZx adj “FAF) or ‘W& &EE] or

(“ZFF Hol=E" or ‘=2 ZAHA) or (HA or
T7) and (A or A]A4))
((road* adj “work zone”) or (“vehicle 40 62 3 26
movable barrier” adj (mounted or attached))

or (“falling object” or “road maintenance
worker”)) and (control or device))

o ¥AE ANE JFoR B3] Yo wE A3, 53] AFEE WA PEY
o] Yelwtor, 1971 o]% ZHUWH E3|+= Pressurizing MemRoad,
Frame, Adhesive ¢ 7|9EE 7FA & &okell FA= =

0 %8 59 49 2 59 9
o E A @e HUE WA J14S AT DA wye WA 2 Fay
£ A
(E 2-15> 2 wyo B U U8
o g el iy £ A=A} TaU&
AR e e FEFTY olgWAE
10-1379607 o o1%}7) ot e o
S EH ?sk A=F _Hc]_i SEFE]o s A
ApeFo] FESh= ol wet
7He Hde] Mol de A S
s ol o] o =
A 7v 7 dde Folo wE
' AA s A
a1 7guk2 o]
10—1217832 o s} g4 o2 ato] el FH{
N = N o
W Se e T4 575 B
e anHom 3 & Qe di
A aARA Y AN A
W SEHY
= 5 © TT A=y =A
o] F AR S e Thated Ho% EE}‘QQ_ HFE A5 =4
10-1001199 | o]Folxl W& g =T AT FEE AT oF
< EHE - 25 2% Bs e
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