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Determination of Base Capacity Values for Short-Term Freeway Work Zone
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Abstract

Lane closure in freeway work zone due to maintenance and repair of freeway facilities results in abrupt change
of traffic flow. Sudden change of traffic flow results strong interactions among vehicles, and reduces capacity
compared to the ordinary traffic condition. Such capacity reduction is likely to cause congestion, traffic queues,
and economic loss cost. This study aims to determine the base capacity for a short-term freeway work zone that
can be used to establish a work zone schedule in advance without any traffic impact. First, the research collected
detector data and schedule data of road works on all freeways in Korea. Second, the research determined 23 study
sites finding the capacity values of work zone after matching two kinds of data. All study sites had varying
characteristics regarding traffic flow being adjacent to work zone during road works. The capacity values were
reviewed in terms of lane closure configuration, the types of work, and design speed. Finally, research proposed
capacity values for a short-term freeway work zone with the design speeds of 100 kph, 120 kph and 1,700
pephpl, 1,750 pephpl, respectively.
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Table 1. Comparison of capacities at work zones
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Related Studies Configuration ool ol
(Normal, Open) VPhp pephp
) 2.1 - 1,495
Kim and Lee (1998) 39 - 1822
. . 2.1 1,687 -
Domestic Yoo (2000) @9 700 -
. 2.1 - 1,719
 al. (2002
Lim et al. (2002) G2 - 2,905
TRB (2000, 2010) - 1,600
Krammes R. A. (1994) - 1,600
. 1,200(rural) B
Dixon K. K (1996) 1.500(urban)
Wayne A. Sarasua -
(2004) 1460
Over Connecticut ) 1,500~1,800 -
verseas Missouri 1,240 -
Us Nevada 1,375~1,400 -
Stété Oregon - 1,400~1,600
Cavaci South Carolina 950 -
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Table 2. Overviews of data collection Table 3. Road work types
Classification Traffic Data [ Work Zone Data Type of Work Collected | Proposition
Location All Freeways in Korea Main Category Sub Category Sites (%)
Period 2011.4.1~2011.6.30 (3 months) Pavement Repair 1,674 31.6
Device for Collection LOOP Detector - Pavement Resurfacing 27 0.5
Volumes, Speeds, Line, 'Dlrect'lon, Brid Bridge Repair 251 4.7
Data Inventory . Location, Time, ridge Check-U 33 16
Occupancies, etc eck-Up .
Type of Work, etc Markers Pavement Markers 637 12.0
No. ofl Design |100 kph 358,110 3,228 Facility Markers 175 3.3
Sites Speed |120 kph 92.160 2,065 Installation 288 5.4
All 450.270 5,293 0 Repair 1,921 36.3
Data Interval 30 sec, 15 min - Facility Removal 46 0.9
Check-Up 191 3.6
o % T} =AE g e 2011.4.1-2011.4.30(18) Al 0,293 S
e AR E FREGL, 1EEE A w4E gdem
2011 5.1-2011.6.30(29) =<ke] ABES 4519 P DataMatching  [ENQEE] 1stFiltering N
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- Location, et - Result : 5,189 Sit
WA 302, 158 WEF, $=, & Solch = = S
[ - 1= — Flow Variation Comparison 1 e lWal 2nd Filtering |
';'}\]_ﬁ %]—X]'g' EE?J‘ ﬂ%}]’ﬁ_p—]— %?‘3 §— EH }E}’?‘i * Data Gathering of Flows, Speeds, and Occupancies » *Work Zones with
— T} Tolo =2 2213103 + Speed Variation between Up-or Down-stream VDS Congestion
2011 4 1 2011 6 30(3 E) © “4 X}"ELE T O}Mq—‘ \_~ Upstream: Speed Drop, Downstream: Speed Increasg \ Result : 63 Sites )
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Figure 1. Data filtering process for work zone
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Table 5. Study sites selected after data filtering
Length of VDS
No. Lines Dates Work Location Work Direction Work Type of Work
Duration Lane
(km) (km)
1 Honam-B. 05-13 45 449 10:33-14:06 Origin Bound 2 Pavement Repair
2 Honam-B. 05-13 47 46.8 8:55-10:29 Origin Bound 2 Pavement Repair
3 Ho-Nam 06-09 57 56.75 8:22-12:26 Origin Bound 2 Pavement Repair
4 Jung-Bu 06-03 248 248.8 9:08-11:20 | Destination Bound 1 Facility Repair
5 Jung-Bu 06-03 248 248.8 9:09-11:20 Origin Bound 1 Facility Repair
6 Jung-Bu 06-03 248 248.8 14:09-17:09 | Destination Bound 1 Facility Repair
7 Jung-Bu 06-08 248 248.8 9:02-16:56 Origin Bound 1 Facility Repair
8 Jung-Bu 06-02 259 259.2 8:59-18:02 Origin Bound 1 Facility Repair
9 Jung-Bu 06-13 260 260.3 9:15-17:46 | Destination Bound 1 Facility Repair
10 Jung-Bu 06-13 260 260.3 9:16-17:46 Origin Bound 1 Facility Repair
11 Jung-Bu 06-16 261 261.3 9:13-17:28 | Destination Bound 1 Facility Repair
12 Jung-Bu 06-16 261 261.3 9:14-17:28 Origin Bound 1 Facility Repair
13 Jung-Bu 06-16 266 266.3 9:10-12:55 | Destination Bound 2 Bridge Repair
14 Jung-Bu 04-05 273 273.3 13:57-16:27 Origin Bound 1 Facility Repair
15 Jung-Bu 06-09 277 277.2 9:48-11:04 | Destination Bound 2 Pavement Repair
16 | Seoul Outer Ring | 05-25 104 105.3 12:51-13:56 | Destination Bound 4 Pavement Markers
17 Namhae-1st 06-08 12 11.8 14:35-17:15 Origin Bound 1 Pavement Repair
18 Nam-Hae 05-17 142 142.15 | 13:16-17:26 | Destination Bound | 1,2 Pavement Repair
19 Kyung-Bu 05-03 10 10.03 8:06-12:41 | Destination Bound 3 Pavement Repair
20 Kyung-Bu 05-18 143 143.12 9:45-12:31 | Destination Bound 4 Facility Repair
21 Kyung-Bu 06-21 274 274.37 9:52-17:59 Origin Bound 1 Pavement Repair
22 Kyung-Bu 06-02 276 275.27 8:49-15:35 | Destination Bound 1 Pavement Repair
23 Kyung-Bu 06-15 284 285.24 |11:22-12:25 Origin Bound 1 Facility Repair
st &sta| x| ®M31AH M1E, 20134 2 41
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Figure 2. Study site example for capacity observation
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Table 6. Individual capacity by aggregated interval

No 5-minute 15-minute 1-hour
: vph peph vph pcph vph peph
1 1,591 | 1,744 | 1,574 | 1,726 | 1,522 | 1,669
2 1,675 11,889 | 1,635 | 1,844 | 1,613 | 1,819
3 1,421 | 1,607 | 1,417 | 1,602 | 1,323 | 1,495
4 1,526 | 1,759 | 1,505 | 1,735 | 1,448 | 1,669
5 1,500 | 1,690 | 1,475 | 1,662 | 1,323 | 1,491
6 1,572 1 1,813 | 1,565 | 1,805 | 1,533 | 1,768
7 1,576 | 1,777 | 1,564 | 1,764 | 1,505 | 1,697
8 1,541 | 1,734 | 1,528 | 1,719 | 1,468 | 1,651
9 1,516 | 1,742 | 1,495 | 1,718 | 1,446 | 1,662

10 1,622 | 1,823 | 1,606 | 1,805 | 1,636 | 1,727

11 11,526 | 1,759 | 1,508 | 1,739 | 1,481 | 1,708

12 11,493 | 1,668 | 1,471 | 1,644 | 1,448 | 1,619

13 11,485 ] 1,695 | 1,454 | 1,659 | 1,424 | 1,625

14 1,464 | 1,651 | 1,423 | 1,605 | 1,355 | 1,528

15 11,641 1,892 | 1,616 | 1,863 | 1,597 | 1,841

16 | 1,656 | 1,763 | 1,623 | 1,728 | 1,539 | 1,639

17 11,495 | 1,534 | 1,481 | 1,519 | 1,440 | 1,476

18 1,546 | 1,768 | 1,520 | 1,738 | 1,489 | 1,703

19 11,478 11,630 | 1,464 | 1,615 | 1,384 | 1,526

20 | 1,477 {1,748 | 1,458 | 1,726 | 1,363 | 1,613

21 | 1,461 | 1,676 | 1,440 | 1,652 | 1,401 | 1,607

22 11,446 11,650 | 1,438 | 1,640 | 1,396 | 1,592

23 11,500 | 1,684 | 1,470 | 1,650 | 1,449 | 1,626

Table 7. Capacity value by aggregated interval
(Unit: pcphpl)

Interval 5-minute 15-minute 1-hour
Data Range |1,534-1,892|1,519-1,863 | 1,476-1,841

Average 1,726 1,703 1,641
Ratio (%) 0 -1.4 -4.9

Note: Ratio value based on 5-minute data
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Table 8. Classification by lane closure configuration, type
of work, and design speed

Lane Closure Desien S:peed
No. | Configuration Type of Work esh‘fﬁ hv)pee

(Normal, Open) P
1 (2, 1) Pavement Repair 100
2 (2, 1) Pavement Repair 100
3 2, 1) Pavement Repair 100
4 2,1 Facility Repair 120
5 2, 1) Facility Repair 120
6 (2, 1) Facility Repair 120
7 (2, 1) Facility Repair 120
8 (2, 1) Facility Repair 120
9 (2, 1) Facility Repair 120
10 2, 1) Facility Repair 120
11 (2, 1) Facility Repair 120
12 (2, 1) Facility Repair 120
13 (2, 1) Bridge Repair 120
14 (2, 1) Facility Repair 120
15 2, 1) Pavement Repair 120
16 4, 3) Pavement Markers 100
17 2, 1) Pavement Repair 100
18 (4, 2) Pavement Repair 100
19 (3, 2) Pavement Repair 100
20 (4, 3) Facility Repair 100
21 (3, 2) Pavement Repair 100
22 (3, 2) Pavement Repair 100
23 4, 3) Facility Repair 100

Table 9. Work zone capacity by lane closure configuration,
type of work, and design speed

. . No. of Average Capacity
Classification Studies vph peph
Lane Closure (2,1) 16 1,520 1,721
Configuration (3,2) 3 1,447 1,639
(Normal, (4,2) 1 1,520 1,738
Open) (4,3) 3 1,517 1,702
Pavement | g 1500 | 1,698

Repair
%‘;zy 12 1506 | 1717

Type of Work Bridge
. 1 1,454 1,677

Repair

Pavement

Markers 1 1,623 1,729
Design Speed 100 11 1,502 1,684
(kph) 120 12 1,518 1,731
All 23 1,510 1,703

1,738(1), 1,702(3)pephpl & YERstTh,
7ZE AN BE e 257t 94 Fdes )
AR Re A 830l o ol ek Aol o

r11 i

pAolT), g Fel, (2, D3 (4, 3)9) 73%%7m
B 0 At A4 Hslet, £ (4 I o
A el S, ol 2, D9 wﬁmz}iw

N AAZela (4, 3)9] B-%= WEA=I} 7] A= 2 A

4, 3)

XK @4, 2
oo (3,2
2,1

-\,3’00 \,P‘Qo \f’@ y.‘"@ ‘\:‘00 \,.%'00 \.f'po 1};&5
2 {(pcphpl)

Figure 5. Capacity variation by lane closure configuration
(nommal, open)
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wel B, (4, 3)¢] 4% (3, 2)Etke B =4 dehsk
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A 2L S WEG g

2), (4, 2), 4, 3)& A&F7F 47 3
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Table 10. Short-term work zone capacity
(Unit: pephpl)

Classification Averag € Capacity
Capacity
Design 100 1,684 1,700
Speed(kph) 120 1,731 1,750
Bridge 1,677 1,680
Repair
Pavement
Type of Repair 1,698 1.700
Work Famhfﬁy 1717 1.720
Repair
Pavement
Markers 1,729 1,730
A 1,708 1,700

Table 11. Comparison of work zone capacity
(Unit: pephpl)

Capacity Reduction
Classification | Speed | Basic ) Ratio
Section Work Zone (%)

USHCM 60 2,300 -30.4

(2010) 65 | 2350 | 1,600 31.9

(mile/h) 75 2,400 -33.3

KHCM 100 2,200 1,700 -22.7

(2001)

(km/h) 120 2,300 1,750 -23.9

< Hlwslo] Table 119 AABIAT

KHCMA & FAME &35 T2 A &7] o)
ol & AFelA e FAE e Vo R v
W US HCMAA & 34 7138 &35 shv
9] ko2 1,600pcphpls AIAISFL 9T}, 71 81F oiy]
A S A v S-S AEY AAIEE 120kph
(75mile/h) & 7122 US HCM ¢F 33.3%7 A4
3L, 2 AFe 23.9%7F AAaste] vjgEY o 4L

Fa%Ee ngth ol F) DEER /BT §3ol
Ok U3 DS §YNT RE ghe Bk A9 7]
Qg

Article
o Aamd, wER HelE S BN E A4H, F
A BN ER W H@EA, FAAIRE A
T AA7IAA 2EF/ AR SHAF IR, wEs) T
A gl 58 53 & 5,293719 FAF F 0.43%°l 3
Fote 23719 A S FARRE SFEMARH o E A
Sgch. 498 Be T ARE BASGLE

]
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e
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