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Abstract

Safety audit of alternative schemes for interchange is an important part of highway safety audit. In
order to recommend an optimum interchange scheme with the best traffic safety performance, al-
ternative schemes are compared qualitatively and quantitatively for highway safety audit. To ob-
tain objective evaluation results for safety audit, a fuzzy comprehensive safety evaluation model
with indicators is proposed in the paper, based on a lot of practice. Design cases are introduced
and proved the model effectiveness. The model will be a safety audit method cited by Technical
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Specifications for Highway Safety Audit (T/CECS G: E10-2021) and Guizhou Provincial highway
Safety Audit Guidelines (2020-141-022).
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Table 1. Safety evaluation indicators for interchange design comparison schemes
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Table 5. The assessment grade of design index compliance with specifications
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Table 6. The assessment grade of traffic safety facilities
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Figure 1. Network of interchange design scheme 1#
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Figure 4. Forecast traffic volume of interchange in 2041 (pcu/d)
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Table 9. Weight of first-level evaluation indicator
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Table 12. Fuzzy comprehensive evaluation set of first level indicators layer for design scheme 1#

= 12. AR—H—REGENEMESITNE

R/ Ut e — 7= 7
A 0.3300 0.6700 0.0000 0.0000 0.0000
B 0.3975 0.6025 0.0000 0.0000 0.0000
C 0.1875 0.0625 0.0750 0.6750 0.0000
D 0.0900 0.6100 0.3000 0.0000 0.0000
E 0.2250 0.2750 0.5000 0.0000 0.0000

T2 VRO R BB VR A FE R IR AT I — (A B, 7R — 4RI

S=WxV = (0.2479,0.4671,0.1500,0.1350, 0.0000) 14
A, 7 RPN AR FE L R (R 13):
Table 13. Evaluation matrix of design scheme 2#
= 13. AR FERE

R/ Ut gy — 7= 7
Al 0.00 1.00 0.00 0.00 0.00
A2 0.40 0.60 0.00 0.00 0.00
Bl 0.10 0.90 0.00 0.00 0.00
B2 0.25 0.75 0.00 0.00 0.00
Cl 0.25 0.75 0.00 0.00 0.00
Cc2 0.75 0.25 0.00 0.00 0.00
D1 0.50 0.50 0.00 0.00 0.00
D2 0.50 0.50 0.00 0.00 0.00
D3 0.00 0.25 0.75 0.00 0.00
El 1.00 0.00 0.00 0.00 0.00
E2 0.70 0.30 0.00 0.00 0.00
E3 1.00 0.00 0.00 0.00 0.00

HE AR S= (0.3294,0.6406,0.0300,0.0000,0.0000) »

TR GEVIMER LR T “UF” XV SELRMEN 02479, FET “BEG” X—I SR M
MWEESR 04671, RJET “—” X—IFMEHIIME N 0.1500, FJET “BzE” X &SR
0.1350, BT “27 XML E N 0.0000, J7%E— LA N 33.44, HEHE K S8 B JE ),
i RSB FRET “BUF” FY.

L, THRART R &)
CRETHN S RO T R R N A

PN 24.01, TTROMISEREFRET BT F. B, B
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43. MBEHMBRERSRZBREEM S

MAZ I8 22 4 A BT MABKX AL B3 5 56— 5 05 R e MR L

1) Sy @G E—LRFREA N @, (H2RESGE PFEX, HREREMFET®E. TR
PRBR A B EH HO8, BAB e N rk i @, FEER Y R4l P54 X ORI A Bl 37 AR 58 X BE
HH AT B B R, )R I A 2 O NI 2 s TR SR, R S I 2 2R T SR B, AR T A I A 4 N S 2
4,

2) FEHRREEET, FTRE—. TR IATRI R 2 85T, XIS N

3) HERBAHIE N B EE, 7R TR N B R e, TABEBEATR.

4) FRM -V A EZIBR AT, SHEAEA TR BA AR, RASEER WA MTEAAF] T
A, AR XA A (3, E 4).

gL, MA@ R LR, HRODERSE . 456 L UBEMGA TN R, ©if
HEVCR A 7 28 X0 B B 58 AFLE 1 e /R HH s R AR L

1) M JEARGLE BOEIC R 7 5 B M1y 32 208 S GO@ A IR T [ 2 A MER, FE—E
A, WYE CABKSIARSE X H4EN) (JTG/T D21-2014) 10.3.3 %%, BT By Bt — 5% B AL &9
.

2) Y XA A M JUAx 2% BORFH@EE D g, Wit R A%y 100 km/h: M ABHX A LLR B B XUa] 7S
ZETE R 100 kinv/h, 1Y AR A M AGHR AR B X A) 8 R i 2 80 kmv/h, 5 7KHH X I IE T g
BCPEAEE, Beih sl B WO EE Dy 100 kmvh.

3) Mdb A, B [T B /MR ZE 459 400 m, 27 BBEA L, THXE TAEERLX, [H
T I B3 /DN [R]85 T Vo J e KR PR 6% T 1) [ il 26 1 AR AR B AR, A7 7E K B R /N 1422 I b A
PRI, EEUTIE G R HEA TR, 3R 212

4) it THARSALHTEE N Fg ¥4 o B8, 78t T BB Tt A G ORIE L oy g it T4 2R 50 bk AT #h 78 56 3
4.4. EIERITHEEES REMEE TN

WA RN T2 PF R, il T BT BOR 7 R Ry R T, VG - BT AN AR A 0
LM, WAL TR, KT AL B iR, Hitfh 7P 1 KW, ok 758t
R AR, Rt TR B TR, FERREE S W,

HE— 2556t T B BB B LI 5 R AT R ARV R 14), HoR BRI ZE AR N 11,73, S RN
W T 7 RIBAID BT I BT R AR A A R, W R PRI B R g A E
H.

Table 14. Fuzzy comprehensive evaluation set for interchange design scheme of detailed design stage

= 14. T ERRH M BREER RORA)HRMLRSITNE

RIS I BT — & L %
A 1.0000 0.0000 0.0000 0.0000 0.0000
B 1.0000 0.0000 0.0000 0.0000 0.0000
C 0.5875 0.4125 0.0000 0.0000 0.0000
D 0.9800 0.0200 0.0000 0.0000 0.0000
E 1.0000 0.0000 0.0000 0.0000 0.0000
AR AR 0.9135 0.0865 0.0000 0.0000 0.0000
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7

Figure 5. Interchange design scheme of detailed design stage

B 5. i LERITMERERS R(ARE)

A PN TT S B T T RERE R AR, WTHE 15:

Table 15. Results of design scheme 1# , 2# and detailed design stage
Fz 15 AR— ARCHEIEARIFSE

BRAE T2 HE— R NS
ZEATVEIY 33.44 24.01 11.73

5. 4578

A SO L b Ty S A A, E KR 2 A RPN SRR R (AR H 2 VR R ) (T/CECS
G: E10-202 D)W FE [ 2EAG -, B ekl 1 5 ANX 28 8 L A MK W — AR bR QL M B . 281838 R
B EE . Wb Ak Sl 2R BRI T B e R R . RS, ACIRIEERIZE S
PN E A SR ME AT AREE & VPN 8 e, SCE DA M AU 2 i 0 gAT A A0 AIE, AR RS
BICEE VPN E VP 22 4 IR IHERE T R, IRl G e T Loy AT 0 45 SR B8 HR AR 77 SR 0 L ik ) R
PP EAE I T B B RIVE SE . B, ARG H TEN R AR R ST B8 R 68 BB 7
RAE W H ik 7 R A VPN R iR R S, RS IR S (A BIH <& AE) (T/CECS G:
E10-2021) 3/HE A BIH 22 MR (U H 5 2020-141-022)F 555 3.
& H

WHAHESRS: CABIE 24t AE) (T/CECS G: E10-2021). SHINE A I H 2 & YR
F6F4(2020-141-022).

SE 3k
(11 B7f. AR A B Skl Bl 572 77 WS D]: [ 22 A0 5], REE: Wb LAk K%, 2014,
2] Mg k. B E@ IR ORI R HGE[T]. T ARAEEASE, 2019, 45(4): 132-135.

N
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