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ABSTRACT

The high-speed weigh-in-motion system can collect the traveling speed and load information of
individual vehicles, which can be used in a variety of ways for the traffic surveillance. However,
it has a limit to apply the high-speed weigh-in-motion data directly to a safety analysis because
high-speed weigh-in-motion’s raw data are point measured data. In order to overcome this problem,
this paper proposes a method to calculate the conflict rate and the Impulse severity based on
surrogate safety measures derived from the detection time, detection speed, vehicle length, vehicle
type, vehicle weight. It will be possible to analyze and evaluate the risk of rear-end collision on
freeway traffic. In addition, this study is expected to be used as a fundamental for identifying
crash risks and developing policies to enhance traffic safety on freeways.
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(Table 1) Descriptive statistics quantity of primary processing data by sections

Velocity(km/h) Weight(kg)
Sections Ofl\Iz;lI?;res Average Max. Min. 331?;?2?1 oé\ls;nnb;res Average Max. Min. j:]lr.ﬁti
Kimcheon| 427,389 94.91 246.42 6.01 15.90 427,389 7,205 75,641 922 11,062
Sunshan | 778,946 93.33 219.59 391 13.77 778,946 6,652 58,577 889 9,659
Waegwan | 822,566 90.21 219.00 4.99 11.63 822,566 5,892 56,938 960 9,182

(Table 2) Ratio of Lane Traffic by Sections (Table 3) Ratio of Vehicle Type by Sections

Sections Kimcheon Sunshan Waegwan
Sections lane Traffic Ratio Vehidle
Type Traffic | Ratio | Traffic | Ratio | Traffic | Ratio
! 110,547 26% 1 274,404| 642% |549,935| 70.6% |578,704 | 70.4%
, 2 188,351 44% 2 12,404 | 29% | 28,228 | 3.6% | 28,560 | 3.5%
Kimcheon
3 128,491 30% 3 28481 | 67% | 6228 | 0.8% | 13417 | 1.6%
Sum 427,389 100% 4 29934 | 7.0% |56467 | 7.2% | 67,260 | 8.2%
5 26,865 | 63% | 63,649 | 82% |53514| 65%
1 477,066 61%
6 8,731 | 20% | 13428 | 1.7% | 17,182 | 2.1%
Sunshan 2 301,880 39% 7 20298 | 47% | 18,763 | 2.4% | 25352 | 3.1%
Sum 778,946 100% 8 6981 | 1.6% | 7479 | 1.0% | 7,570 | 0.9%
) 379,940 46% 9 343 | 01% | 1,177 | 02% | 1,540 | 02%
10 12,974 | 30% |25258 | 32% |21974 | 2.7%
3 273,358 33% 2 ’ i
Waegwan 11 730 | 02% | 914 | 0.1% | 995 | 0.1%
4 169,268 21% 12 5244 | 12% | 7420 | 10% | 6498 | 0.8%
Sum 822,566 100% Sum  [427,389|100.0% | 778,946 | 100.0% | 822,566 | 100.0%
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[ Raw Data Collection ]
[ Raw Data Selection }
é Data Processing
Raw Data Processed Data
A . Following
Detection Time, Vehicle Type Relationship
Detection Time, Detection Speed,
Vehicle Length Headway
Observed Speed Relative Speed
Observed Weight Weight difference

(Fig. 1) HS-WIM Data Processing
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Headway using
processed data

v

S5Ds for leading and
following vehicles

v
| SDI derivation |
T
| $DI < 0(Conflict) |
¥ l ¥
Conflict Rate(CR) Impulse
Impulse = —E :i[:f;ﬂ‘
CR = # of conflicts * mg :Following Vehicle Weight
# of vehicles *  my :Leading Vehicle Weight
* Vg :Following Vehicle Speed
* Vi :Leading Vehicle Speed
¥
Conflict Rate Analysis ] I Impact Severity Analysis
|
.

| Safety Evaluation |

(Fig. 2) Freeway Safety Evaluation
Flowchart Using WIM data

II H i
;" SS§D Follow, "' .” 55D l.euga”
=/ ' et /
,"’ ,-"'._—,...,"
SDI, ,"T’,/
Lead
Following Leading
Vehicle Vehicle

(Fig. 3) SDI Conceptual diagram
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2
SSD = V ) +¢, % V% 0.278 @)

254 % (f+s

o]7] 4], SSD : Stopping Sight Distance(m)
V@ 2o &% (kmjh)
fo =wvpEAs
s . THAAL

1 QARG AZE
SDI= H+ SSDLBad - SSDFollmn - LLm,d (5)

o]7] 4, SDI : Stopping Distance Index(m)
H : 273 (m)
SSD o S ateFe] FHAH A A A (m)
SSD, g+ AHATFL] HAEAA A A (m)

Lyoq AR A 0] (m)

A== — %@ﬂ_x}%%‘% O]QﬂE_}l\_ (6)
TR T T AgFEoE &

F&EF7) ARE A HA 2As50l7] Wi APy TP HJEIF $REE Agte] Aolsitt
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1:::] ﬁz‘sg;‘(].akg_ 74;(]Q /\]x-lHH 5 z‘fg;‘q-al:o] 74;(]Q /\]7(-177}1] Z;@Q _/::1: 163%]-1;]-. %7,«]]’ SSD /‘\_]-%o]] o]
S & AFY £5EF HAS3d £52 HEMEU L9 SYAF 4 =
AR, =@ dASE A =He
Richard et al.(1993)¢] AN 1L5%2E 7|Eo= *&%—% 4%};’1@ EW [O8 AFe FuFEEZFl tst
o] B7}al9l L SDI= 983§ 43¢l x4 £
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H= VLgad X (TLeadi TFollow) % 0.278 (7)
o7]A, H : 2774 (m)
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Sz YA S50 FAAEE FEote] FAFS FHSAL A AGES AFEd T4
e T Aol AN NFOR A - F A ANE FUSHL T A @E vark Aa A
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SVp=V.— Vg ©))
AV, = (1+e)sV; (10)
T=m;AV, 11)
=m (1+e)dV;
= mL(1+€)( Vc_ VL)
Vip+ v
— mL(l_,_e)(M —v,)
mptm;
|4 Vi
_ mﬁmL( F L) (1+e)
mg+tmy
AZIAM, v, FE A 3% SE(km/h)
me: ¥ 2] F3%ke
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