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Abstract

This paper focuses on the development of analytical models for estimating the changes in saturation flow rates
(SFR) at the stop-lines of a signalized intersection due to the existence of nearby work-zones, and thereby
calculating the prevailing capacity values for specific lane groups. Major changes were incorporated in the logics
of previous models and significant revisions have been made to secure the accuracy and simplicity. Furthermore,
much attention was paid to model validation by making comparisons to both extensive simulation results and
empirical data from various sites. It was found that SFRs are highly sensitive to the location of work-zones, the
distance to each work-zone from the stop-line of a concerned approach, the number of lanes open and closed, and
the effective green time. Using such geometric and operating conditions that constitute work-zone environment, the
proposed models successfully estimated SFR values with a miniscule margin of error.
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Table 3. Road and traffic conditions for simulation

g A4 tide] e T items description
%9 29 4o hPeRs A4S Toj= Abg Bk | speed limit 60 koh
lane-drop type 2-1, 3-2, 4-2, 4-3*
Table 2. Capaci duction factors f S.F.R. calibrated to be around 2,000 vphpl
able 2. Capacity reduction ?c s or‘use lane width 3.0 meters
work-zone types capacﬂlty re;iuctlon CRF traffic mix passenger cars only
rate (%) 1 diti saturated conditions made to observe
o 9t I* 17 083 ow condition SFR
tvpes P340 2 15 0.85 lane basically out-most lane(s) is(are)
P 4 to 3 13 0.87 occupation occupied

* the latter no. is for the lanes open
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* the latter is for the # lanes open under road works

83



Atrticle Capacity Estimation Models for Work-zones Under Traffic Signal Influence and the Empirical Validation

Ae] ARA FAA 75 ¢ calibration =F
©2 CORSIMeA 2go], Agée, ESpAHFAIRE,
ZUEAANTE ARE 58 2, VISSIMA
712 ok A (additive ¥ multiplicative) 2} look
ahead distance® A3l on T A4S 25 HA Al
A4 SFRe] 2,000 vphgplel 24 st=2 3ttt

[¢]

JJr * 2 "4?2
et xelusFE
oksl 27 S| v wEtTh.

Table 4%} Figure 6& A34 AlEIZH 3232=2
AZ(ZAAD G &) 2t2 247} Fatd e AR A
(FZH2o] 100m) 2 sHF-(HF- X3 A it
2 3 vl fFESAMAIZEE 272, CRF= 0. 85E 2
sttt AR e Hl %9 AelE B
SHH= 719 2l S HolA] eigk

G o o £ 4

Table 4. Model estimation values vs simulation results

Far Separation Distance (m)

Side 180 | 150 | 120 | 90 60 30 00
simulations| 1,978 11,994 1,992 {1,973 | 1,962 | 1,746 1,503
models | 2000 | 2000 | 2000 | 2000 | 1956 | 1477 | 1338
Diff. (%) 1.1 1 03] 04 | 1.3 |v13|Vvi5| Vil

Near Separation Distance (m)

Side 00 30 60 90 120 | 150 | 180
simulations| 1,412 1,664 | 1,863 | 1,963 | 1,969 | 1,989 1,986
models | 1313 [1,605|1,897 {1,956 | 1,956 |1,956| 1,956
Diff. (%) | v7.0|v3.5| 3.3 | v0.3|Vv06|VI16| VL5
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Figure 6. Change of SFR according to WZ location
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Table S. Description of work-zones at fields

class. intersection types |s. distance G
N Arirang-Gogae 3 | 3 to 2 40 m 50 s
Sf;er Bupwon 4 4 to 3 0 m 50 s

East-suwon-1C 4 | 3 to 2 0 m 95 s

Suwon-city-hall 4| 2 to 1 65 m 55 s
Baemyung 4 2to1 75 m 35 s
Pajangchon 4 3to 2 125 m 90 s

Far
Side

Bangyi 4 3to 2 30 m 38 s
Inside| Bangyi 4 (2) 2to1 26 m 35 s

Baemyung 4 2to1 30 m 35's
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Table 6. Comparison of estimated SFRs to field data

class. \ items Sep. | Field |Proposed| Diff.

) Dist. | Values | Models | (%)
Arirang-gogae 3 | 40 m | 1,580 | 1,637 | 3.50
Near Bupwon 4 Om | 1,461 | 1,427 |v2.40
East-suwon-IC 4| Om | 1,194 | 1,154 |[v3.35
Suwon-city-hall 4| 65 m | 1,424 | 1,439 | 1.07
Far Baemyung 4 75 m | 1,499 | 1,463 |v2.40
Pajangchon 4 [125 m| 1,471 | 1,455 |v1.08

Bangyi 4 30m | 1,291 | 1,354 |4.87

Ins. Bangyi 4(2) 26 m | 1,076 | 1,122 | 4.28
Baemyung 4 30m | 1,124 | 1,197 | 6.50
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