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User cost model of highway work zone during discrete periods

under influence of uncertain factors
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Abstract: The traffic situation of highway work zone during discrete periods was analyzed. By
dispersing the work periods, the relationships between the capacities of work zones and user costs
during different discrete periods were compared, and the calculation models of user costs during
corresponding periods were set up. The uncertain factors of user cost for highway work zone were
analyzed. Based on the probability distributions of uncertain factors, the fluctuation scope of user
cost was predicted by using Monte Carlo simulation and verified by the example of Qinglian
Highway. Calculation result indicates by using the proposed model, the average user cost under the
day-time work scheme is 193 148 021 yuan, and the maximum and minimum costs are 466 820 060,
117 342 849 yuan respectively. The average user cost under the night-time work scheme is
1795 047 yuan, and the maximum and minimum costs are 3 443 468, 1 417 274 yuan
respectively. It is found that the application of proposed model can show the influences of

uncertain factors well. 3 tabs, 5 figs, 18 refs.

W B #3:2013-08-18

EETE R ARPARESTH (51278057) 5 223 12 fi 4 04 ¥ 22 i A £ B0 H (2011 318 820 1420) 5 H e i AL HE ARV 55 9% T T B¢
45 H (2013G1221025,2013G1221026)

TEEB S B (1963 53 BRI K A R R, T2 ik 3 B2 B 2 B T 5



98 X i B

I £ ¥ W 2014

Key words: transportation economy; work zone; user cost; Monte Carlo method; uncertain

factor; discrete period

Author resume: YANG Qi(1963-), male, professor, PhD, +86-29-82334384, yangqi(@chd. edu. cn.

0 3

20 {28 90 AE AR LIA , o [ 23 B 0 HLR v B 2y
S E A R RS BRI 0] L LR 2012 AR IR 4 [ 0 %
i AR IR E] 423, 75X 10" kem, 5 23 O 4 HLAR
EIkE] 9. 62X 10" km, 72 RAE T K S5 &Kk E
TR TR B 2 B AR RS K
TE SR 3058 AT 3 7 ol 305 I R i 2 5 R T
o B I TR A B HOBE . RS 1998 AR
SR 1) 8 2 B T R TR KRB B 1998 4R
J5 AR 2 A AR B SR AR SR S
PR A i 1 DX 5 SR 2 0F B 3 I A —
AYVBIR I . L6 TE BB AT BT R B L ECR B
PARLEUSN FE S P B 4 W AE TR AE L S B T
4 FH P 98 S R 3 T A R 26 0 L R L SR A
B DRI 7 o 2 TR B R R RS L o T )
it DX P g R O g B X R
W AR P Bl T o 10 Al o B 2 B SR 4P it 15 56

Jits T DX FH P 9% P R T B (0 FH A T 52 3l T
DX BIR Al s T S HE 0 2 T 32 A 4 R s S 9 Vg iR
B TR AR R it T DX 7 3R AT E Ok
JTZ IR, i Hallin 58 2009 4F (934 £ 42 3. €
[ 36y 25 A MAESE SR T R B IR 9
JiF A 35 AN 7190 1 s Bennett R4 T RE
S it Xk S 3 M P P Bl R R 4 T 3 PR P
B TS O P SE I 2% A 30 A 1 iz A7 2 i e
A s Benekohal 55 057 T it L. X 8¢ % I 52 @
A P03 BN B KB S I A e O s
Walls 2873 #r 1t 1 X 35 BAR 00 5 80k A2 R
PSRRI SE R e Ah B it DX P 2k O
Trikmy HOB R Ak P 3% R 5 Bk do b 22 s B
PR 0 £ 455 5 [ 15 50 5% 397 M T % 19 MicroBEN-
COST it SR 17T K B9 HDM4 il 2 Bk K201 &
1) QuickZone % 3 7K 4 45 3l 1 44 3 23 B IR 97 07 S8
F14 255 P o R85 I H A L R K X SR 4 T SRR AT L B
HEFF 5 MR 8 S A YT O B A 1 R P 0 A
B PR W T s RO R T I R R
3l e P B A S B T AR AR A3 B
T B A A A A P B Y s T B AR A X
TE T DX R R R T A0 T Mt T X A E R Y

[

T5 i BB AR 7 vk 50 X R i 7
PR IE AT SE 152 L HlE B JE 152 | Jin 9 348 B 12 5 Z8 47 AL 1R
B P 7 e T DX 0 4 e T 1 4 T R R D
T IXRRAE A5 7 TR 0T 19 98 3% it T IX T A i AT
TR AT RS T S R R S SRR B T L
B FHAR T AR [R) S I A ) 2 3 4 it 155 100 T
RN B 2L P A TS O ik s Rl
Tk X it T DB A S8 il A A AR AT TR AR 1 3R
] it 1 DX A2 A F Y B AR AR 5 A R Y LA S AR
5B IRAT & A5 L S04 B i T SR N oK
G5 RIEAG R,

[ RBR SR 2R 7 i L X AR AN R s BN 1)
A 3 25w RS B A2 e 1) A8 A PRI A TG v i e AN
[F] it R B ik Y P 2 A 52 W bt 50 TG 1
it R T DX AS B B B R 9 4 A o A B R A E
R, T A SCE T AR 2 R T Y
I B P 9% o SRS R e B IO T B L
A0 45 I [E) BT PR it T DX 45 o RN A ST SR I E &R T
AF R IRF B8 FH P 3t P S A5 Y AR AR A Y b RS A E
PR 28 M R 20 A7 A, 3 3 52 FF R & (Monte Carlo) i
0k T 2 T8 I8 2l DX TRL 2R A7 F5000 A ke 5 7 $ it
B RE A 1 IR P SRR

1 BEMETEIXARZEBITERR

A OB 0080 T X S B
S T A P 1 B A 3 e
/N T T A 5 R 7 1 B DR T P 3 T
% 1 P P 9 T I T B 5

YGRS TR A I (] BEY L T 46 7= A 4

f AT X R A B M TR B T X R (7 e By
A il 5 7 H Al R I i

P
® Je M TR

P B RO BT il X A2 i AR B

Fig. 1 Traffic situation for work zone during discrete periods
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Fig. 2 Calculation flow
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Tab.2 Uncertain parameters for work zone
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Fig. 4 Cumulative user costs under day-time work scheme
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