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A BASIC STUDY ON TRAFFIC SAFETY EVALUATION SYSTEM
FOR URBAN ROAD NETWORK
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By Hirofumi IMADA, Moon NAM GUNG and Hirokazu MONDEN

It is well recognized that traffic safety is an important evaluation item in urban road
network, But few studies have dealt with traffic safety of road network. Therefore,
this paper deales with safety evaluation system of urban road network and its plannings.

Firstly, in order to improve the accuracy of safety evaluation models, we decompose
network into links and nodes, classify them into some groups based on multivariate ana-

lysis, and estimate safety evaluation models by groups. Secondly, the estimates by each

models are sum up, and then the safety on network is made clear,
As a result of applying observed data to the safety evaluation system, reproductions

of the models by groups are recognized. Finally, an example of network planning is
shown, and the developed evaluation system is applied to it, From these results, we are
able to evaluate the enfluences of road and transportation policies on road traffic

safety.
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Fig.1 Safety evaluation system of urban road network.
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Table 1 Variables, their levels and codes.
Road
Variables and their levels Code
type
Ratios of two-wheeled vehicles (%) T
» | Ratios of buses %) B
2 | Ratios of large sized trucks (¥) Tr
= | Distance from CBD (kw) D
E Commercial and business Les
2 Industry L.
5 | Land use along links {Low trip gemeration and | Lyt
= attraction
2 Other Lo
B . With Cw
L Center strip Wi thout Cuo
. With Ru
Rails of streetcars {Withou : R
Traffic volume per lane for 12 hours . Vi
w Traffic volume per width for 12 hours . Vo
= Number of intersections per kilometer 1
= Number of signals per kilometer S
E Number of lanes L
Average width of link w
Average width of a lane (m) Wy
Average interval between signals (m) Is
2 Entrance traffic volume per lane for 12 hours Exn
3 Number of conflict points at an intersection Co
: Number of lanes of entrance links Nia
rxc: . 3 legs I'r:x
Intersection type {4 or 5 legs Ira
Table2 Comparison of road traffic accident rates* on links
among road classifications.
Classification Cases | Means Star.]dafd
deviations
Motorway 5 | 0.288 0.183
National road 29 | 1.812 0.502
Prefectural road 28 | 2.071 0.817
Major minucipal road 48 | 1.661 0.655

* Number/Vehicle * km for 12 hours.
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Code addresses are shown in Table 1.

Fig.3 Distribution of category weights of links,
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Fig.4 Distribution of category weights of nodes,

Table 3 Estimated safety models of links.
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Wodel Models by only dummy variables D £ 5 1RGNS < 12 B & R
Variables and their Levels based on | Model by | Model of | Model of | Model of | Model of D ICER P S "
stepwise | all group 1| group 2| group 3| group 4 WKEL 250, BEVBIHIZE
11:1.(2 L-1 L-2 L-3 L-4 1B EEMEIINE < o T
Ratios of large 5.5 to 9.5% 0.086 5. ZOIERMHOEBITLEED
sized trucks Over 9.5% 0.210 HBRD.
Traffic volume per { 1500 to 2000 -0.109 -0.464 0.019 N = /7 % ) g e 28l
width for 12 hours | Over 2000 -0.217 -0.841 -0.321 58, BERHRHORS HE
Number of inter- |8 to 11 0.201 HEbDTH5.
sections per km Over 11 0.097 F1, Table3 13V v 7 % 7
Number of signales | 3.7 to 5.7 0.179 0.800 — I — R A
per km Over 5.7 -0.066 0.145 V=71, 7n—7Rli ! N
) SN
Average interval |80 to 150m 0.073 EHDHERNZETIVORBRY
between signales | Over 150m -0.583 REHIR LT WA, L —Thid
Number of lanes dorb -0.092 | -0.622 | -0.826 -2.663 BIrEGENED T & i+
Over 6 -0.589 | -0.4%0 2.415 iiL@ﬁf®iﬁffénTw
Average width of |15 to 20m -0.724 | -0.789 R <
link Over 20m -0.103 | -0.541 5.
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lane Over 4m 0.793 5077 DEETH Y, F—
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Other -0.108 | -0.085 Fi, TNFRDETIVIZHDIA
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Multiple correlation coefficient 0..4‘5'5“ 0.551** | 0.703* | 0.592* | 0.763**] 0.766* Y, Th—TLOPEST 5

* at 5%, *+ at 1%.
If parameters are zero, the levels are omitted from a table.
In stepwise regression both sequential and dummy variables are used.

na.
RIT, EEEVERRICRIET



BEGROR2ME, 5 & B TEEEN Ol B9 2 BRI

BB ODVTEHRT 2. BREONRTA-F-DFER

KE S OMEMIZETFTIVETAE LEEED Shzw.
ARICKEI L TH B L, RBERARNKE <2,

BRBRLAEL A -oTWVA, HIZ, BEEFAENY Y
7, BRESEW) v, hIVENRELTH LY v
HOBERFRIIEFLTWS., THRIAEECIIEE - 2
MK I T EIES)/ N % T MR O EHR 13
zYNEN, Ff, RERBESEEBESEN) v
ICHARTHIEED) v 7 OBBHRIEIRE VA, X HI0H
EXKELEDHE,) YT OBEHRRIZNILR->TNA.

b) /— FOEFNVHEE
Table 4 1X, Table3 LRI ICHEKERSE 5 I ~K%
DOWH % FNT stepwise ICL D RO IZETNVE Y 3 —
EBHOHEDLETNVDRERZRL TN S,
FEBREE, FI-EHOATEBETVORBED
Bl -TWS., sH, BEMOBIBRELE#HNTDL
DTHBH. 1120, KEEYBERAERD S I —EBD
IRT A= F = AL STWED, Tk, KEEYE
HEOBARNSEN / - FIEEBRTESFRE L

BAKEPLTED,

ZOkHE /- PR KE 2

REENE <, NBREELBEREINTOAHEMNEN
DT, EHBEIMECE>TWBHEEZSLND., X 5T,

BITEBESPREVIEL—RTHBLBbh 5.

Table 4 Estimated safety models of nodes.
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TR RS TR - FEBMEC A TinEEE N
it 0 TR DR P 0 /hE WD, Tz, O
PoEENT ) — FOBMELNILZ>TWADE. Z0fth
RHENERCAZV — FOBERRIIETL, KEE
HE L R EERIFL TS,

—H, /= FOERSBEERRIC RS SHEL LT
LTHY, BERICB Y BRI R 1k
WREBYPRERTIEICAEDL, ZOEHEINV—TL
URETNVIEOOWTCHLRABER I EMRES.

£z, Table4 XN —THOETNVOKRLRLT
Wa, Z—TidY v 7 OBEERBEL AR T
N3, Tuv—T71BL02DHEIBE S V—TLLE
WETLOBELDLPZOEN. LL, TN—73
BLU4OHEBESIEFECELS, ETVOFEEES
FREORR, BRES% TEHIW. £2C, v —
TIBEUV2IET A/ — FOFEILET IV N-1 B &
ON-2 #HL, V-7 3L4IIBTH/— FOFF
Mz 7w —FELznEFNVN-5 ZHEHATAELINS
B,

(5) EEELEOEBREDHEE
- Table 5 ($ERMLETRE L ABBRHKE 20
EHED % RMS BB L0 95% EERBEZRLTW
B, 351, ETEFURHEAEE S ERGHE OMN

B HRD 5N 5B Model-1 & 2 DERBRL
TW5.

Models by only dummy variables

FF, UV IIIONWTEET S, Model-1 @

Hodel = . N N
Variables and their Levels based on { Model by | Model of { Model of % RMS ﬁﬁ%ti 6% THb b)‘ TN=7 BIJO):E
stepwise all group 1 group 2
nodes N-1 N-2 Table5 Reproductions of safety evaluation models.
N-5
Ratios of large 5.5 to 9.5% | -0.062 0.213 Type | Groups | Observed | Estimat- | %RMS Confidence
sized trucks Over 9.5% -0.463 of and total ed total | error!| interval
Namber of lanes 16 to 22 0.041 road | models | number | number at 95%
Over 22 Links | L-1 1484 1488.0| 40.6| 1488.0+£203.2
Traffic volune per | 4800 to 5700 0.337 L-2 SIT | 586.91 30.5| 536.9+ %0.1
lane for 12 hours | Over 5700 -0.190 L-3 848 853.9) 23.9) 853.9101.4
L-4 1062 1057.0 | 21.8| 1067.0%117.7
Number of conflict | 16 to 22 0.354 0.700 0.794 Total 3911 3935.8| 81.5] 3935.8%271.2
points Over 22 0.702 1.230 1.641 Model-1'{ 3911 3911.0} 45.4] 3911.0£339.4
Land use Industry -0.487 Nodes | N-1 291 289.2| 18.9] 288.2% 35.9
Low trip ge- -0.439 N-2 123 120.9 3.2 120.9+ 21.6
neration and N-5 505 517.0| 42.3| 517.0% 66.1
attraction Total 919 927.1| 29.7| 927.1% 80.1
Other -0.056 _{ Model-2? 919 919.0] 46.8( 919.0+106.2
Distance from CBD | 1.5 to 2.5km -0.335 Motorways® 140 136.3| 52.6| 136.6% 82.0
Far 2.5km -0.328 Motorways* 140 1400 52.5] 140.0+ 64.5
No right turn- -0.343 Network® 49170 4999.2 | 31.0( 4999.2+294.5
Without rails of streetcars -0.339 Network® 4970 4970.0{ 45.9] 4970.0£361.4
Intercerpt 1.220 1.688 0.903 0.412 1) Based on relation between number of accidents and
vehicle kilometer,
Multiple correlation coefficient| 0.575**| 0.701**| 0.811* | 0.863** 9) Based on relation between number of accidents and

* at 5%, == at 1%,

If parameters are zero, the levels are omitted from a table.
In stepwise regression both sequential and dummy variables are used.

In the models of N-3 and 4 significant differences are not recognized at
even significance level 5%. )

enterance traffic volume into an intersection.
3) Based on accident rates shown in table 2.
4) The same as 1),
5) Total of L-1 to N-5 and motorways®.
6) Total of model-1, model-2 and motorways*.
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TN MR L I 2B O % RMS BE1X32% T
Hb. Fiz, T—THNHEE L - 2B OEEE
123936 TH Y, Model-1 D 3911 KV BKRHEHTHS.

UL L, 95% E4EXMIE£271 TV, Model-1 ® +
339 LD BN,

WL, /— FIKDWTEEY 3. Model-2 ® %
RMS 88213 47% TH 55, TN—THOET D5
HEE L 12 ASHERO % RMS 8821330% Thd. F
fz, In—TRNCHEET L 1 2R O RE 927 T
H»0, Model-2® 919 k0 HBKMFTHA. Lo L,
95% (ZFAXE L £80 TH YV, Model-2 D £106 LV
INE D,

Bi&iZ, Vo k) — FORIAICHE U e RE
L, BESaETORE RS S, SV-THOET
W SRR U RO % RMS 1E W 31% TH 1,
Model-1, 2, 3 6RO 12 HHKD 46% L0 A XV,
F1z, TN—THIDEF N SHEE U OEE I
4%9?&@,Mw§1,13m6*®t4w0$nﬁi
S IT - TWVAH., L L, 20 95% EHEKEL 295
i Model-1, 2, 312k % 2361 £ D&/,

(6) ERFENEBHAOLEHICRIEITHENEY

O TIERSEOERIC L 5 EBRAORLEOE
%4, (5) THBULBBEC-> CEHHT 5.

Table 6 1%, RAEOEBREAZIERL, € DEHE
OWTEREOEILZ R LD THB. FHEIE, K
BHTXEBEENRLZ L, BHARLEZOEE 2 ERE
KERILLPAHEERZBRNTHLOTH 5.

LGB, 2EROAPERBED 50% ¥ EBEERKIC
BT LDERELTVAS. £/, BEOEBHEBEK
EREET A0 25 2EBOEL L ZEFEELTY
%.
F7:, BROBHEEEOEIHEL LT Table2 iII7R

Table6 An example of construction of elevated motorway over
route 2 and it’s effects on the traffic safety. The

numbers. in circles are node numbers.

SH-BEE-ME

FRTVA0.29 2V TVE. ZhiEk, OLBHNIC
BEEH1LSkn OFEERPHA I N, $28008F
/12h OFBEN B HH, JOBEERTOERKIE 2 E
MOEEO T~y Tl dtETh -1, @F i, —RICIE
HEEEROFRRI—HEBON /15 ThH 5, @
Table 2 O BENFHR OBHE & — B OBREDZE L
1/15 k0 3K E VA, KIFFROEREIETHEHEOEE
BHEB EOLDTH B, DX 512, MEOELHE LK
EHYEICLY, BEHHEEROSEREK29 ZHAVWTL—
B A %2R CEIETEASEERL D THD.

2D & ITABIEIEL, WRT 5ERLAOEAEEE
BUZbLLY, SEMOBBEER2ERT S, AF
HEROENRIL0.29 CHELIEDREEZRITHD,
EEXNEGEREOEEBZDHO &0 FHEFEDOEA
AR 2T 5 C L ICTFREBVL TV A,

Table6iZ &5 &, ZSRBRYDIZH 2BHOY V0
DRMEIPZOBMINSED, EHRRII1.85,5 1.9
EEIHSTVA, L L, BREEBOSKER
0.29 LIEWITNZVWOT, 2BREEABHEERONS %
BELEIRE1.81 13, Tableg L1,

(228+38) +(117+132)=1.1
KREETT 3. 3610, EHEAFBEH 600 » 5 370
R LTNS.

/= FOEMAEE, EREOBIE D BEEOR
BRRARBEDNA0% OWAEIZ L VHL10» 5
100 BEIZHPLTVS., CORVEZEKRECHES
BE, WERD 10/ — FEREULEBHR

166--1287=0.13
1, WREDL /- RERELE

106-+894=0. 12
IZETRLTVAS.

2T, WREBSUADY V&) - FRERELS
CEULEVWERET N, WREOERBLK
DEHULHBBTDF 5000 > 5 4 700 42T
BAHLUTH0,#5% OMBEIPRENIZEITKD.

2O &I AEEERR OFTE IS EEE DR e

-

Link number | 20 36 41 58 5 76 97 98 98 B e k& ad B bz 69 o b %, HISHTIE
Route 2 | —@O—O—O—CO—O—O—@—O—® e S
Length (km) | 0.65 0.50 0.49 0.35 0.31 0.47 0.58 0.12 1.04 HHN, HBMIGHET 5 E0TX 5.
Motorway | @ @ @ ® 6. & =a
Length (km) 1.79 1.82 1.88 © WA i
Bvslustion biks | Jotor- ) Nodes fotal ARSI, WHOBHB L ZBOE LD 5FF
items Before | After | After | Before| After | Before| After 13 2 Y AT LZERFLI. ZOFfY AT LD
572517 = » >

Vehicle - k' | 238.3] 117.4| 13L5|. — | — | 238.3] 2g.9 B AHEBRE T B0, BRI LTLRTO
Traffic volume? | — - —. | 1286.6| 893.6]1286.6| 893.6  EPEREBEMZEND Lz, Liz-7T, ZOFR
Bstimated® .81 1.94| 0.29| 0.129] 0.118] ~ - ) e ) R .
Bstimated* 51.8] 207,50 37.90 165.7] 105.9] s97.5] a71,3  EfSHEHAEBENICWGEMATELOIRED, O

1) For 12 hours (X10%).

3) Rate of accidents (x10°%). 4) Number of accidents.

2) At intersections and for 12 hours(X103).

DFH > A T L DF R & B EH T 5 2 &
BTEs. WAFEITHEEMOT—5 EHNVTE
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HEMAT A EHTE 5.
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HEFMcE 20T, BEEEFET A, & O
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3B ZEHRE 2, EROBEEMOFHEHEE KN
ZBE, BEWRERBZ A, > DERERETES.

Wiz, BEHEOF— 7 #AOIEEAFICE>TUT
D & IAERMSB LN

(3) ¥:-FHzANEEREFET TV OHEHE
ENEGEMEZRVZ DL BFNIEERLI. X
512, Vv oR )= 7 Vv—=TI08EL, 207V —
TR ETIVABET AEMEET U

(4) HEFBEHBICETETO2FEC COROERHF
B, BREAKEETEFTOETL 5K B
B E0RPBAIET L BN, 2D 95% EBEREP %
RMS BBEIBEHEI KO DI A BB TS,

(5) fEBLERIIBEREEZERL, AR CREL:
Sl AR L& 25, BEBOR2EL2EHESCSE
HWEBOBLTRT ZENTE L.

LarL, 5%, AR CRELIZFELR X 5ITHIC
FTAHLEHITE, ELOFBEMIFELZTNEZ S0
PFRicEErREs Ry,

(1) AWgeCd, BicERBECRZ M3 5 €7V
EERLLICTELZNDT, S —BETVOBEICE
THRESNBETH S, &z, EHBEOHEFRR
B BEREREAAAAT ETVIZBET A2HFENSH
5.

(2) Yyvru2 ) — FROEBXEELTWSD,
VY I7BOEIIIPBOOEENHHDOT, Vv iz
o TR v 7RO THBAEEN RS <EfLL T
B, ZDizw, Vo a HRRERICE DY TNTE]
FTHILELBRATHRENDH B,

7

(3) RFFROEH X OD TREBIELLEZ L,
ZEABHEITOD BORKAEZTZ L OEREL TH BN,
THIFIR R A OB 2 E R U 1B ETE X 358
FEFROFESA VAT LNTEERT D ENEET
H5B. )

BT, KWL 1988 E0 B AL BESE R A O
KR EZ &, T, ARAEOEROALHOE
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