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Abstract

Traffic safety in freeway work zones is of keen interest since both crash frequency and severity are
much higher than those in general freeway sections. The lane closure in work zones results in greater
work load of drivers due to compulsory lane changes and speed reduction. Therefore, traffic merging
control is an effective countermeasure for enhancing work zone safety. This study proposed an
integrated framework based on driving and traffic simulations to evaluate traffic merging control
methods in terms of traffic safety. In addition to the conventional merging method using the taper, joint
merge and chicane-type merge were evaluated by the proposed methodology. Chicane-type merge
outperformed other methods under level of service (LOS) A and B. On the other hand, it was identified
that joint merge showed the best safety performance under LOS C traffic conditions.
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Figure 4. Snapshot of driving simulator
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Table 1. Analysis result of average speeds in advance warning area (unit: kph)
Data —400~—200m —200~0m Transition Area
Speed Max Min Avg STD Max Min Avg STD Max Min Avg STD

92.79 78.31 86.20 4.22 83.14 65.10 76.17 5.16 76.69 59.93 69.46 5.08

Table 2. Result of lane change locations (unit: m)
. . . . Lane Change Average Speed Average Acceleration
4)
Start Points End Points Moving Distance Duration (s) (kph) (m/s?)
-197 -132 65 3.33 75.75 —0.46

note: Reference Point of Start and End Points of Lane Change is Start Point of Transition Area
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Table 3. Analysis of conflict frequency in study area

Data Type LOS A LOS B LOS C
Conflict Conventional Merge 0.02 0.42 1.19
Frequency Joint Merge 0.09 0.41 0.76
(/m) Chicane 0.01 0.22 1.24

Table 4. Analysis of conflict frequency by conflict types in study area

Data Type Lane Change Conflict Rear—End Conflict
P LOSA LOSB LOSC LOSA  LOSB LOS C
Conflict Frequency Conventional Merge 0.00 0.01 0.06 0.02 0.41 1.13
(# of Conflict /m) Joint Merge 0.00 0.01 0.01 0.09 0.40 0.75
Chicane 0.00 0.01 0.06 0.01 0.22 1.18
A A A AWTE S o A s AekH] ko, | 5 o] A dEe] 96%E A e A
S = Ve T
AW A B 1) FE 4T BT LOS A, BRI A AR =7 ol 7 s HIEE YR o™, LOS
C2] 4% Joint Merge71 ¥ 2] W=7} 714 vh2 718 LRSI
A2 dE W% LOS A, B A5 AR fr=71 0] 2} 0.0071/m, 0.0131/m= 7Hg wHe 3hs Vel et
vk ANOVA=Test 23+ $7718 98 2HEAHo] Aoli= gl A0.2 Lehon] w5 BUd Bgoz
T 2SS AATHTGE 0=0.05). o]+ tiF-E9] o] $1] 5 ] Fei= 2AEel] o
Sol SEA o] BAahA ek 9 SRl e A 4 F MRS 2 AolS UEhiA $g-2 ol s,
LOS C¢] ¢ Joint Merge” | 9] 2k=2W 7 4% RIE7}F 7HE w2 g1 UERATE ANOVA—Test 23} ek 11
FAA) Aol7h frelul e A 02 Eom ()52 a=0.001), 715 ARAT 713 A fio) ol FAe
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o
TGO R BRFEQCL

-
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A0 &2 YERRT
LOS 8] 3§ BE FF71MeIA 98177 B3} F 27k A= 2 ST 5 glom], A fwr]Hel
S o] 136% 1A 2 2 S8 5 I9ieh, el A e B A1 A vl A9, 9% E
I Al O] £527} 40kph o]etE =1 HEE YER I vk AUAA W2 2GS e A Y 5
7HES st ¢ Qlom, F 1Y SRV YN B 7)E A 7 3 AP 272 A EEA] @k
dekel = vk kA G} Y S7F T A AL iAo A7 2 Joint Merge7| W o] A 7]
Ho 7 e
£ bl tig Mul 2 d ANOVA-Test A3k AlH B 49 F1e7k B Jwk 71§ A1 41 Aol
e RS BT F A0 (FIFF 0=0.05), AT A Aok RGO BiHEE FR/AWE et
A g A HOT 5 Atk ol 2 Al 228 RN A B S BAMOR B ge
= A2 o e,
wheb 4w ahe] SRelA B wolli= Au] 2 5273} J2glo] Joint Merge?] o] A4 $571W 0.2 9k
A},
Table 5. Average speed at start/end point and percent increase in travel speed (unit: kph)
Entry Exit Speed Incease (%)
Data Type
LOSA LOSB LOSC LOSA LOSB LOSC LOSA LOSB LOSC
Average Conventional Merge  75.61 70.51 31.32 51.07 4944 4958 -32% —-30% 58%
Speed Joint Merge 77.49 71.05 64.33 96.93 94.82 93.85 25% 33% 46%
Chicane 78.99 7445 39.60 97.09 94.69 93.60 23% 27%  136%

o153 5 SHIA) ZHloA] AT BRI A Ul S} AR} ShoriA] F714 B o]
A5 e ASoleh. Wb 9t7Rke] Bt 4| 7} AR she el ] S Ak 24 ke o] 44

7ol dhatst = Q) wheba] oSk U] P PE TS} R v|aslsl o, A2E Table 601 AASIITE
A I EHT SR L0S A, BRI A= AR 79 e] a4 75.78kph = 7P 352 7kS RIS
om 1.0S CQl 749+ Joint Merge”|HHo] 61.14kph= 7F4 =& 72 0 & VheElyith 77150 FdxR= BE M)A 5

74P BREIEE B ARLEN S RS 7P R 9877 el M 3ol o] @S viAIsh 2 aet 5
g A e Sbdah Fleha T 4 ol

FRMEI 0 4] Tjgk ANOVA—Test 31, F AH|22 S7oll4] ek ZHEA0] 2o} frojuah o
(15 0=0.06), ARG A5} BLE M| 2 ol BATH AR 2 BREE B9 glglch ol 2h A 5
8 PR PEe) TG W BT BAA 0 Afol7} glrks 22 o

Wb FEIEES V150w 44 $RIINS DR 49 105 CREhaEAge] & 49 AR F17]e), LS

CY 7% Joint Merge” 18] A4 577102 vhekert,

S

Table 6. Average speed in study area

Data Type Average Speed Std Deviation of Speed
LOS A LOS B LOS C LOS A LOS B LOS C
Interval Conventional Merge 61.32 55.35 26.25 7.00 9.29 13.87
Speed Joint Merge 73.26 67.51 61.14 6.73 7.76 10.52
Chicane 75.78 70.66 40.81 7.57 7.80 15.77
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B %) A AA At Queue) o] A A= Table 73 2T LOS AY 789, BE & ol A A 9] A A|AIbo]
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Hol, LOS C2l -9 Joint Merge7IHo] 2174 77" 0 & wehet},

Table 7. Time in queue at start point of study area (unit: Sec)
Data Type LOS A LOS B LOS C
tQueue  Conventional Merge 0.00 0.02 27.32
Joint Merge 0.02 0.52 6.14
Chicane 0.00 0.07 12.98

2z
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