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Capacity of One-way Freeway Work Zone Lane Closures

MENG Xianghai' QI Wenjie' WANG Hao® YAO Hui’
(1. School of Transportation Science and Engineering Harbin Institute of Technology Harbin Heilongjiang 150090 China;
2. Highway Construction Bureau of Heilongjiang Province Harbin Heilongjiang 150008 China)

Abstract: First the traffic characteristics of lane closures of main work zones in one-way freeway and the
influencing factors of the capacity were analyzed. Then two methods for determining the capacity of the work
zone were put forward. One method is based on Greenshields speed-flow model and other is based on the
operation speed ( emphasized on the 85th percentile speed) and the correction of traffic condition. Lastly by
using the above two methods the real capacities of upstream normal area upstream warning area and work
zones on Harbin-Acheng freeway in Heilongjiang Province were calculated the values of the capacities are
1630 pecu+(heln) ' 1411 pcu+(h<In) "and 1 338 pcu *( h *In) ~' respectively. The result indicates
that the two methods can be used to evaluate the capacity of work zone with small error and the relative error
is between 0. 92% and 4. 74%.
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Fig. 5 Speed-flow curves of each section of work zone
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Tab.2 Speed-density model and speed-flow

model of main sections

U-K 0-U

U= -1.59K +101.43 Q=64U—0.6317
R=0.72 R=0.65

U= -0.71K +62. 61 Q=89U-1.42U"
R=0.74 R =0.70

U= -0.54K +53.51 Q=980 -1.830°
R=0.80 R=0.67

: 101.43 km/h
64 peu *(km *ln) ™'
1622 peu+(heln) ',
: 62.61 km/h
89 peu +(km *In) '
1386 pcu+(h+n) ',
: 53.51 km/h
98 peu *( km *In) ™
1307 pcu+(h*In) ',

each section in work zone
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2
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Tab.3 Calculation result and final suggested values of

capacity of main section in work zone >
- 1622 1 386 1307
/ pcu* 6
(heln) ! 1637 1437 1 369
/
2 15 51 62 7
peu +(heln) !
1% 0.92 3.68 4.74
/
1630 1411 1338 8
peu *(heln) !
219 pcu*(h-
In) ' 73 pcu+(heln) '
13.44%  5.17% . 9

0.92% ~4.74% o 10
2 .
1 630.1 411,
1338 pcu+(heln) '

References:

1 KIMT LOVELLD PRACHA J. A New Methodology to
Estimate Capacity for Freeway Work Zones C/CD //TRB
80th Annual Meeting Preprint CD-ROM. Washington D.
C.: TRB 2001.

2 ALXKAISY A FRED H. Guidelines for Estimating Freeway
Capacity at Long-term Reconstruction Zones J . Journal of
Transportation Engineering 2003 129(5) : 572 -577.

3 KARIM A ADELI H. Radial Basis
Network for Work Zone Capacity and Queue Estimation ] .

12

Function Neural

Work  Zone Journal  of
129(5) : 484 —493.
DIXON K K HUMMER ]J E LORSCHEIDER A R.
Capacity for North Carolina Freeway Work Zones ] .
Journal of the Transportation Research Board 1996 1529:
27 -34.

KRAMMES R A LOPEZ G O. Updated Capacity Values
for Short-term Freeway Work Zone Lane Closures ] .
1994 1442: 49 -56.
SARASUA W DAVIS W CLARKE D et al. Evaluation

of Interstate Highway Capacity for Short-term Work Zone

Capacity Estimation ]

Transportation Engineering 2003

Transportation Research Record

Lane Closures J . Transportation Research Record 2004
1887: 85 -94.

J. 2003 20(2): 68 -72.
CHANG Chengli ZHOU Gang. Research and Practice of
Expressway Section Capacity Analysis Method J . Journal

of Highway and Transportation Research and Development
2003 20(2): 68 -72.

J. 2005
22(10) : 97 —101.
MA Junlai WANG Wei
Calculating Method for Expressway On—ramp Mixed Traffic

LI Wenquan. Empirical Capacity

Flow J . Journal of Highway and Transportation Research
and Development 2005 22(10): 97 —101.

J. 2005 (12): 111 -115.
HE Xiaozhou GUO Xiucheng WU Ping et al. Analyses
of Traffic Characteristics of Expressway Work Zones ] .
Highway 2005 (12): 111 -115.

J . 2006 23(1):
101 - 104.
LI Xiuwen RONG Jian LIU Xiaoming et al. Analysis of
Traffic Flow Characteristics and Capacities of Diverging and
Merging Influence Areas ] Journal of Highway and
2006 23(1):

Transportation Research and Development

101 - 104.

2004 22(6): 54 -57.

ZHOU Maosong WU Bing GAI Songxue. Micro-simulation
of Factors Affecting Passing Capacity in Freeway Maintenance
Work Zones ] . Computer and Communications 2004 22
(6):54 -57.



