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Capacity of Urban Freeway Work Zones

ABSTRACT

This paper aims to estimate work zone base capacity by the number of lanes for urban freeway. To do this, data were collected from
the field survey and the database system maintained by traffic control center, and analyzed with four different methods such as the
average maximum observation flow rate, headway, regression analysis, and parameter inspection. The work zone base capacity for
urban freeway is estimated based on the average maximum observation flow rate and headway method, which are more reliable
methods compared to others. The average capacity is 1,650pcphpl when the design speed is 80km/h. The capacity of four lanes one-way
work zones was about 1,700pcphpl, while one of 2 lanes one-way work zones was about 1,600pcphpl. The capacity reduction rates for
each are 0.15 and 0.2, respectively. The smaller the number oflane is, the more base capacity is reduced. For verification of results, we
estimate the capacity by simulation analysis using PARAMICS, and compare with analytical results by a statistical method. This
research can be used for efficient and systemic management of work zone in the urban freeway.
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Fig. 1. The study methodology
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Fig. 2. The work zone selection procedure (The field inspection)
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Fig. 3. The work zone selection procedure (The center)

Table 1. The data collection outline

Field
Investigation Data

Urban Freeway

Ind
ndex Center Data

The Data Collection Spot Urban Freeway
2012.2.15~6.17 | 2012.5.1~6.30

Video Camera Image Detector

The Data Collection Period

The Collection Equipment

Flow, Speed, Section, Flow,

The Collection Contents

Headway etc. Speed etc.
The Collection Number Iooint Ipoints
of Points p P
Individual
The Collection Interval nlelfiua >3, 5, 15minutes
1 5Sminutes

Apita=sihe tl F0o] ofd o, Aol Hes st
- B AR Tl B B5o] vl ofeilch AR
& Agep] Sfsl sAPEE BEule CCTVE Sklske] S
ALE AR 2 S o W vk $ FARES st
Sk e AR T ARE SRR A IC Qo)
o} ekl AF2E 3.5m, Sl 1.5m 5 =R&TE
(Korean Society of Transportation, 2001)%32] o]&el =4S
T3
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Table 2. The work zone capacity analysis methodology

Methodology Explanation
A
verage * The capacity calculated with the average of the
Maximum rea the speed-flow relation graph is treated b
Observation ?he ca acip grap 4
Flow Rate pacity
* The capacity calculated 95 percentile after
Headway calculating 95% confidence interval about the
flow distribution of individual headway.
* The capacity calculated from the value after
Regression the speed-density model equation is estimated
Analysis (Used such as the Greenshields, Greenberg,
Underwood, and Northwestern model).
Parameter * The capacity calculated after the parameter is
Inspection estimated (Used such as the Greenshields,
P Greenberg, Underwood, and Northwestern model).
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Fig. 4. The speed-flow relationship graph
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Fig. 5. The speed-flow relationship graph
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Fig. 7. The regression analysis
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Parameter Inspection B2 Single-regime modelsQ] Green-
shields, Greenberg, Underwood, Northwestern 382 o]-8-5}]
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Table 3. The field inspection data analysis results

Unit: pcphpl
Flow Greenshields Greenberg Underwood
Para Non Non Non
-meter | -work Work work Work work Work

q, | 1,800 | 1,590 | 2,124 | 2,112 | 1,680 | 2,080

oy 90 60 oo 00 96 86
o 45 30 36 32 35 32
k; 80 106 160 180 00 o
k, 40 53 59 66 48 65

Table 4. The field and center data analysis results (15 per minute)

Unit: pcphpl
Field data Center data
Method  |Non-work | Work Work
4lanes 4lanes | 3lanes | 2lanes
Average
Maximum 1.953 1,724 1,695 1,631 1,580
Observation | (1point) | (1point) | (4points) | (3points) | (2points)
Flow Rate
2,079 1,737
H > o - - -
cadway (Ipoint) | (Ipoint)
Type 1,702 1,631 1,580
Average (Spoints) (3points) | (2points)
About
Average 2,000 About 1,650

* The lane is the number of one-way lane, work zone is 11ane occupied
construction.

o] SRt 2 So= QI8 v gk HoopsANt 1A
o2 o] wol o] wiEd B we] oo sk e
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1.5 AZE

FAAxlg T4 A7) 319 E4HT} Parameter Inspection 4]
HE HIEARA] BT} FARA] §5go] |, Al B WAl v
= T HEA0] Atk SHAIE AL glo] AlEde] wom g,
T A IS wEFE AU Headway 249 0] iAo
A3k Ao yckdnt SAR(AA) Ax A2 85
HAE4R2 =29 1212 82 %% 1,702pcphpl(5A17),
A3 E2o] 122 3-89 Z$- 1,631pephpl(3A14), HE2
22 =2 1342 3-89 7% 1,580pcphpl2A13) = LiERtTh
AEARGT} S5 TA] A=HA 508 E5to] 4lsheo]
|5o] U sl Ao 2 Rtk EAIEERE FARE
gake oF 1,650pcphpl 2 LFERAT)
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2
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Table 5. The simulation scenario

! Type
Scenario
Non-work Work
Casel One way 4 lanes Occupied 1lane
Case2 One way 3 lanes Occupied 1lane
Case3 One way 2 lanes Occupied 1lane

Fig. 8. The analysis network
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Table 6. The work zone capacity by simulation method

Unit: pcphpl
Work Zone
- One way One way One way
4 lanes 3 lanes 2 lanes
Capacity 1,725 1,642 1,591
Average Capacity About 1,650
One way 2 lanes
100
SD T /-"’ S .\
Speed ¢ |
e - -
(km/h) ¢ o Ly A= /Decrease
40 Y. # Work
20 Non-work

0 500 1000 1500 2000 2300

Flow(pcphpl)

Fig. 9. Comparison before and after the work zone operation
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Table 7. The data of Chi-Square Test for Homogeneity

Index One way | Oneway | One way Total
4 lanes 3 lanes 2 lanes

Simulation Capacity 10 10 10 30
Field data Capacity 5 3 2 10

Total 15 13 2 40

Table 8. The type capacity by work zone lane reduction
Unit: pcphpl
Work zone
Index One way One way One way
4 lanes 3 lanes 2 lanes

About 1,700 | About 1,650 | About 1,600

Capacity (5points) (3points) (2points)
Capacity Reduction 0.15 0.175 0.2
Average Capacity About 1,650

1,700pcphpl, H= 32k FARA] F 1,650pcphpl, A% 2212
AT ©F 1,600pephpl 2 VFEREO W, 85 7482 0.15, 0.175,
022 LERITE TAE HIBAR RS £4& opsie] HExlE
7 AL4E gako] U 7Hashs Ao g Kotk ddxtas}t
AlEdo] iz ks B HE 2p24eo] wef oF 50pephpl ¥ 7Hassh
= 9jele Boirk webd AAEE 80kmhel TAIEER A}
F-g-eke ok 1,650pephpl 2 AF=E|QITh

T2 %
2 ol SRS 5o §9 1eg R B 898

| 600pephpl=. 945, cfe] SRLGE 4830e] 155

Se 5 B A BAUS ASISRe PEAS Tk

52 BAPZ 8 A
PR AEE Bo PR Nefshs TATI 8% 2
498 2ok

USHCM2010(TRB, 2010)¢] BAF7E &2 AP 218 23}
ok FAPEERE ZAASH(I)E engineert} sl X ede] A

3|
& EUE Zshs W Aol ofgge] s, #rg A
(Ry= U7} BAF77te] taperFiol QAU A=} o)l
2] BT 150mofufel] SIAV $-2 SARE Z3FE- 450mel]
el ke W) §E BASRE WE WA B30 ofelg
SoE ALlstick
SAE BAAR(f )2k 225 B SBARF BAZAF(f )
= 71& =283 (Korean Society of Transportation, 2001)
e T8sto] st €, & U= A2 7] ke
Agan S P $Iuks AR A2E 2 SelrEe

ALtk
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