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Guidelines for Existing and New Tunnels

+ Need AASHTO tunnel guidelines
- Planning, design, construction, maintenance,

inspection, and operations

Automatic Incident Detection Systems
& Intelligent Video

 Automatically detects, tracks, and records
incidents.*

» Tells operator to observe event in question.

» Allows operator to take appropriate action.

* This cancept can also be applied to detect other activities and
incidents in areas besides tunnels, from terrorist activities to
accidents, vandalism and other crimes, fires, vehicle breakdowns,
etc,

Note: AASHTO Subcommittee on Bridges and Structures

created Technical Committee for Tunnels, T-20

i

<o|2o| Bld ok pha| M >

%, o

- 1o

e

Lo

o By I AATZE 399 o] A3 o] Hdd 33k
Sl = o] z+oJshi= A F A (Recommendations for the enhancement
preventive tunnel safety)E 2Hdstdom, HE =4S A Axe #Ag A

wge vt 2o

oX, :[O
o

Q
)

RN

xAA 7], #elel A7), CCTVE 7|uto =z

231 500m, =< 300m)o.= A

i

et —
un
z,



Safety

equipment in
road tunnels

Ventitation systems.
In the event of a fire
the vontiation System

emergency ext

Turnel lighting
The fighting Systo
Tuman eye to adapt quickly o

ity in tuncets

Tealfic radio

Signs. indicate the radio
frequency for traffic informaticn
Tune in your radio o the station
before emering the wnnel
Listen to anis and
follow the instructions. guen by
the tumme! aperator

Emergency exits and Stations
are fitTad Wth COntIRUOUS
emecgency lgnong

El

that particuar section
appear automatically
on the monitor in the
unnel operator's
control room.

cener gency phones.
onnected to the tunnel

requisr inervaks
broken down. Lay-bys are equipped with
emergency stations.
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o} &A= 93 DSP(Digital Signal Processor)® -4 ¥
- 2 e wARe| AAE vlo]ARREH 500w olE R S SEA TR A
3 T SEEAE F)

FFT(Fast Fourier Transform) S Eje] tyx & dolg=Z W
At E Aeg)

STEP 1
AR R U= N

+
STEP 2
Sampiing Speed XY
{Default : 22Khz)

¥
STEP 3
Quality X137
{Defauit ;: 8bit MONO)
*
STEP 4
FFT Transform
Filtering{High Pas= Filtar)

STEP S
Meural Netwaork
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TMS 320C6711 DSP,
Decoder, Encoder
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control room
L' N EwEy
- -

<Joanneum ATLgFolA NEFE BE SRS HAA 2>

- TraficonAt= Bdel] AAE CCTVel A& & e I 71w g =2 HA
Al2=glS Arete] dA A MA el Hdo 5E
WA A FES AR A=, A5 A=, AS A=, Bz GekE, 7] 5o
NI, ERLE o] H& FHAFE T oy FHE b

Local processing of video images by the
VIP detectors for traffic data collection & Traficon Management Software
automatic incident detection

Analyzing video signals |

for traffic contro,
i
- &

|

*
Video Camera
(CCTV, PTZ) |

Communication of alarms. Coyitfol cenfer
8 VIP boards integrated Transmission of digitised
inte @ modular 19" rack MPEG4 images and traffic data

<TraficonAte] HYE 343 HX A 2~=>
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<Multi-Device&

oI MR

ARRAY )2

‘EQ!H"PI*ETII L
(CRY, 2E%)

Har g efolc 2

o] &3 AFELHA A HD>

- CitilogAtol A= @4 7] B Bua8 AR LES Adste] Ae 53
- CitilogAt Al2="12 AW/HEE o] &3t &9 T CCTVel tafixe= &9 7t
o Aol 9a, AP AMG FARE FnIES o] gl BUYFS

3t
A=y
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3 3 “Multi-DeviceE o] &3 2% =2 Ax] A~
Aq9e AAs 4 HoldH@A IS E&35Ho



S e L

<Citilog 9] Bld =243k 7R A 2~ >

l

Aulx o7 oAk 7|Hke] Al AElo] HLoE= BHYE U9 H =] tﬂeﬂ Z™ HiAL 5o
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2 98 ¢ AXE(False Alarm Rate)o] F7}38aL, oo whel &G =p7} afd A 2~€)
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olelgk 7]Ee] F 71wk Al =gl ZAIA sl AS f18 NavitechAtell A= &7
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(3) ABF wA

' U ITNZIENES:
= WS HESANS WEAN] 2N | SBRHIA

A O = ATTED ] BEH|01 o
® 346 SN xE o S ITEON0 (1H*0.0524 SEHI(S )
SAAS = - ! ({AFOUHLE) | /100m)

[Ersmin il DEER 80 209,000 80 105 180
Rl 32 101,000 2 51 67

Y= 12 46,000 12 23 29

A= 16 53,000 16 27 35

A 140 483,000 10 206 346

AA SEAR 70712 29 39 DAES B AEVANAY AFFR(4H)

mSA 20 | STHTN

e 1852 Al & 35 5 ATEYQ (100058 | DHHi(el 94
(2H:ASEZ BHl) = | | (1AIxoH 9y /100m}
27|, ZHA 24 73,000 24 37 61
23 3 12,000 3 6 9
sy 32 82,000 32 41 73
A 21 42,000 21 | 21 42
oA 80 209,000 80 106 185

2
H
FTHOZ Aol P o] Qlom, FHt 5o] ofAol-EHYF X G A FEE HA|
7 ek FAY
- Zubarst 7 A A2~ (Incident Detection System)™ S+ 12% Z71ste] 2019\ <
= oF 16946 dejo] 2 Al gAdE Aow HAdh
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otef @ MO E
A9 2014 | 2015 2016 2017 2018 2019 | BHRHEE
5] 347.1 392.2 429 455.6 4774 489.6 7.1%
4 286.9 317.7 350.6 387.9 417.2 443.3 9.1%
o} A o}~ el i &F 1914 2274 2715 326.3 394.5 476.3 20.0%
5oz 7} 35.2 47 60.3 70.3 79.4 89.4 20.5%
i 73.9 89.3 102.8 116.7 132.2 147.7 14.8%
A 934.5 1073.6 1214.2 1356.8 1500.7 1646.3 12.0%
=4 - Smart Highway Market Global Forecast 2019, Markets and Markets, 2074.
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CCTV No.24 No. 30 No. 48 No. 51 No. 63 No. 67 No. 134 No. 139 Total
NIT 49 52 117 83 77 35 33 45 491

Detection rate
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