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Analysis of Required Queue Storage Length for Drive-Through

Facilities According to Vehicle Arrival Rate and Service Time

X

o
=T 1*

Hot

Woo Hoon Jeon'*

0
12

2 ALMEND AEZCHE FAMOZ L0 AR A|MO| Bl QUOLt 08487}
UBEE AlZtiol= AlY ROl h7|37t2 Rt 7 |dEH0| RME2NHK] AR E0 nE=Eat
AMEME L & QUCf 2 AF0ME E2t0l8 AR AJMO| Xt TAED MH[AAIZI M2
t7|dE S92 2M6km, 0| 7|8toz Lash Cf7|37t ZO|E MA[SInAt SIQICE Ol s A
OME™ED HAEFCHS UO2 AYZME 8T 20 B MH[AAZE2 242 15129 306
2 ZAERICE O|F EOE A TAES 52T 1.00H, 1.50H, 2.0, 2,50 % 3002 &3t 0|
AR DEAIEY0M T2l VISSIME 0[8610] AlLlZ|QY Ci7|dES 2MsIRICh 24 Zaf
HLHMEES 52 257K 240 OjXl= F&o| OjojstieLt, 30tholAMe =7t 7| 32H0] E
T 8m, A|Cf 46m TP HOZ LIEtICE WAEZCHL 52T 150K 24 F&o| |03t
Lt 2.0CH0ME BT 4m, ECH 38m, 25CH0IME B 16m, XICH 83m, 3.0CHOIAIE Zdt 36m, Z|CH
132m2| F7t CH7|57H0| TRt 402 RME|QICE Ol2fst Zite SYUsH TAE AT AH|IAAIZH
of et CH7|eE A20F 3A HEE 5 /US2 2E0ECE WatN E2toje AR A[M9| of7| 572
UEXQ 0| 7|EECHs YBYE MH[AAIZtDF O|8XIESl TAES &7 1a{sto] Aed 2ot

— d
ot 2 70| Al ¥ celols A2 AN MEAE U (7B AAIIE orRig Sl
JIEREE 28 4 g Hos Il
AOf ; S0 A, LI, U752, TXE, AHIAAR:

Abstract

The increasing use of drive-through facilities at coffee shops and fast-food restaurants has raised
concerns regarding queue spillback onto adjacent roadways, particularly during periods of high demand. This
study analyzes queue characteristics according to vehicle arrival rate and service time and estimates the
additional queue storage length required for drive-through facilities. Field surveys were conducted at coffee
shops and fast-food restaurants, resulting in average service times of 151 seconds and 306 seconds per
vehicle, respectively. Based on the survey results, five vehicle arrival rates ranging from 1.0 to 3.0 vehicles
per five minutes were established, and microscopic traffic simulations were conducted using VISSIM. The
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results showed that the impact on the adjacent roadway was insignificant for coffee shops at arrival rates
of up to 2.5 vehicles per five minutes. At an arrival rate of 3.0 vehicles per five minutes, however, an
additional queue storage length of 8 m on average and up to 46 m was required. For fast-food restaurants,
the roadway impact was insignificant at armrival rates of up to 1.5 vehicles per five minutes. At arrival rates
of 2.0, 2.5, and 3.0 vehicles per five minutes, the average additional queue storage lengths were 4 m, 16
m, and 36 m, while the maximum lengths reached 38 m, 83 m, and 132 m, respectively. These results
demonstrate that queue storage requirements can vary substantially depending on service time even under
the same vehicle arrival rate. Therefore, queue storage for drive-through facilities should be designed by
considering both vehicle arrival rate and service time rather than applying a uniform length criterion. The
findings of this study can provide a basis for developing planning and design guidelines for drive-through
facilities.
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[Fig. 1] Simulation Analysis Method
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[Fig. 4] Drive-Through Simulation Network
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[Fig. 5] Coffee Shop Analysis at an Arrival Rate of 1.0 Vehicle per 5 Minutes
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[Fig. 6] Coffee Shop Analysis at an Arrival Rate of 2.0 Vehicles per 5 Minutes
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[Fig. 7] Coffee Shop Analysis at an Arrival Rate of 3.0 Vehicles per 5 Minutes
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[Fig. 9] Fast-Food Restaurant Analysis at an Arrival Rate of 1.0 Vehicle per 5 Minutes
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[Fig. 10] Fast-Food Restaurant Analysis at an Arrival Rate of 2.0 Vehicles per 5 Minutes
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[Fig. 11] Fast-Food Restaurant Analysis at an Arrival Rate of 3.0 Vehicles per 5 Minutes
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