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ABSTRACT

Work zone traffic control is of keen interest because both traffic operations and safety
performances are directly affected by traffic management methods. In particular, work zone traffic
on two-lane roads needs to be managed in more efficient and safer manners due to its unique
characteristics of alternative right-of-way assignment. This study developed a dynamic control
algorithm that can be used for real-time operations of two-lane work zone traffic. The performance
of the developed algorithm was evaluated by VISSIM microscopic traffic simulator. An applied
programming interface (API) based program was developed to plug-in the control algorithm onto
the simulator. The results demonstrated the feasibility of the proposed control algorithm for
two-lane work zone.
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(Table 1) Key parameters for NEMA adapted control

parameters content

Green time for initial queue delay

Minimum Green Time . . .. . . .
(Min. green time = Initial Green time + Unit extension)

Maximum Green Time Maximum allowable extension green time

Extend the green interval based on

Unit Extension
the detector status

Gap Reduction allowable headways between vehicles from a starting value to a lesser value
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(Table 2) Traffic control parameters

Variable Descriptions

= A phase timer that ends a phase when the time from the last detector output exceeds the timer setting.

Initial Passing-ti . . . . Lo
1al rassing-ime |- Perception Reaction Time + Saturation Headways x Number of Vehicle in Queue

= The extension parameter extends the green interval for each vehicle actuation up to the maximum green.
Unit Extension = It begins timing when the vehicle actuation is removed; that is, when the vehicle passes over the detector.
= It is the passage time for vehicles to enter the work zone

Min. Passing-time | = Initial Passing-time + Unit Extension

= A type of actuated operation for a given phase where the phase terminates due to reaching the
Max. Passing-time designated maximum green time for the phase.
= After max. passing-time, provide all stop time for safety

= A type of actuated operation for a given phase where the phase terminates due to a lack of vehicle

Allowabl s . . .
Hezg\iae calls within a specific period of time

o = When vehicle can not be detected in allowable headway, provide all stop time for safety
All Stop = The period for vehicles to passing the work zone safely

= When vehicle can be detected in work zone, provide all stop time on end for safety

Min. Passing Period

% : Vehicle Detection

Vehicle Detection for Opposite Road i y Gap-aut
% : Vehicle Detection

Y

J XK

Maximum Passing-time
(Fig. 3> Conceptual illustration of traffic control
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(Table 3) Parameters of Genetic Algorithm

Parameters Adopted values and method
Population Size 10
Selection Function Roulette wheel
Crossover Rate 80%
Mutation Rate 0.5%

B AFdAE sl FHA AN S HA5elr] A3 i WFE B A-ZAIZA, Gap Out, Max
Out A17+& A3t 53 ¢4+ Ministry of land, Transport and Maritime Affairs(2013)°14] A|AISIAL &=
T R A AAATLE ARt AA AL AR AT AN E4 A

shal Ab =3 X2 FAREFTE o837 wEol AAAD e o] &ste] A&

It 2y A AlEE el 22O pEAkEe] AAAZE o] Thssit wekA & Aol A= 1)
ANA Aledeld ZaINA AR FHEE EAF] AAAEE o] 8st] F AAAREE AEsAT

3. AlEd0jd ¥

1) AUl 75

W EY FAT FYEE 2 E5 TS Ministry of land, Transport and Maritime Affairs(2013)° A | A gk
A2 EE AMH| 2 £F A650vph)Y W2t DR600vph) Y WE 7o R AASATE AHlA FF A BUlE
8 7ol wEFo] AL AE T2 FATI ALE7] v Ayl WMsE dAsHon, AR
22220 AA AHl2 FFEo] DOJER ol E & AU HTE AASTh E e ke
WEAFS ksl Aete] W wEH HleS 1.9, 37, 5:5, 7:3, 912 FEA AU e FASATH

e 2ol W} wFd FATIRAA Y nF 2 WE HA ASAL =F AU LE <Table 4>
oF o] AT

(Table 4) Simulation scenarios

LOS
Directional volume
A D
1:9 Scenario 1 Scenario 6
3.7 Scenario 2 Scenario 7
5:5 Scenario 3 Scenario 8
73 Scenario 4 Scenario 9
9:1 Scenario 5 Scenario 10
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o R
284S AU fFARIA 7837 Y%k Warm-up timeS 10%, Clearance time= 5E°2.2 AA33 0

1. WHEH SHE0| HEH

A Y FHAAE A HAE SYA=E HFE B A8t 4 dagE V1HE
L3tk AYUEl e HA HTE =590, B4 ARE <Table 5>l A AT

WEZ70] LOS A®650veh)Y wl T AZAITEE 39~49%, HUWFSHAATL 302~63.3%, & EXFATHS
34~53%7F HA Aojig o2 =EHAY =3 wFFR70] LOS DR,600veh)d uﬂ G AT
3.9~5.8%, HUFHAL 53.8~100.8%, & EAFAL 2.6~4.727) HA Ao o2 TEHIA

WEFo] HE Wyt EFe] Be WET G AN HFHAIZ o] AR WA =EFH0oH, §E
N2 SEAFANS nEFe] B o A E2HE S 1-193\1:}. TS G HAFATH F A FAIEE
wEFo] AL o, A2 wFF vEod wE ATt WE o] A Jepytth v AU S AR A A
< wEF HlEdd OE HH g "HE Fol IA JEith

A duEE A8 A, 529 HE W 32 A GoE A A 8 A ofEge] wE F 3
oug Hesiata] AR AHl2 FFE AY W HF Ay g G ARG 4%, A FAARLE 42

O'I%‘ZI'T/\]ﬂ' 5% AN, MHl2 £F DY W HA A e GAAGART 3%, A FHATE
100z, 3]-&2HFAIZE 422 A|ASHAT

a2

(Table 5) Result of parameter optimizations

Traffic condition Optimal value(sec)
LOS Volume (vph) Directional volume Rate Unit Extension Max. Passing-time | Allowable Headway

1:9 4.9245 50.7289 5.1771

37 3.9074 30.2783 52170

A 650 55 3.9104 32.2783 5.1051
73 4.8637 43.9109 3.4013

9:1 4.0110 63.3089 5.3679

Average 4.3234 44.1011 4.8537

1:9 5.6128 100.8199 2.6973

37 3.9415 54.9231 47188

D 2,600 5:5 4.9576 95.2357 4.7426
73 4.3638 53.8322 3.8733

9:1 5.8865 95.4217 3.9753

Average 4.9524 80.0465 4.0015
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<Table 6>} <Fig. 5>° A A3ttt

MUl 2 A9 BFRA] A9, 4 duEES F8% HA
Z AAANTE oF 145728 JERtth H8slA] o
oF 1,674% 2 F AAAZ ] oF 13%216%) 74T AR UElgon, o
Aol HE AL on|shy gt

EG AH|2 0] DO wEERY A

35,1672 Yo, 4831 &2 & A 2 Uyt o= % x
AAZE OiH] F 52%(1911%) 7243 ZolH, A7F g O &F 29x9] AAA7ke] dEH AL o3ty
o] o

(Table 6) Delay analyses by optimized parameters

Traffic conditions Total Delay(sec) Delay per vehicle(sec)
LOS V((ilp“;;‘e Vﬁi‘r’ﬁg(’gte w/ GA | wjo GA* | Difference(%) w GA wjo GA* | Difference(%)
1:9 1,204.9 1,500.4 295.6 (-19.7) 74 9.2 -1.8 (19.7)
3.7 1,708.7 1,880.8 -172.1 (9.2) 10.5 11.6 -1.1 9.2)
A 650 5:5 1,668.4 1,879.5 2111 (-11.2) 10.3 11.6 -1.3 (11.2)
73 1,563.4 1,762.0 -198.6 (-11.3) 9.6 10.8 -1.2 (11.3)
91 1,140.3 1,346.8 206.5 (-15.3) 7.0 8.3 -13 (153)
Average 1,457.1 1,673.9 -216.8 (-13.0) 9.0 10.3 -1.3 (13.0)
1:9 21,1349 22,505.3 -1,3704 (-6.1) 325 34.6 -2.1 (6.1)
37 37,361.7 39,462.4 -2,100.7 (-5.3) 57.5 60.7 -32 (5.3
D 2,600 55 56,179.8 58,566.3 -2,386.4 (-4.1) 86.4 90.1 -3.7 4.1)
73 39,920.7 41,259.8 -1,339.1 (-3.2) 61.4 63.5 2132
9:1 21,2379 23597.6 -2359.7 (-10.0) 327 36.3 -3.6 (10.0)
Average 35,167.0 37078.3 -1911.3 (-5.2) 54.1 57.0 29 (-5.2)

* without GA parameter : Unit Extension = 3sec, Max-out = 60sec, Gap-out = 3sec
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