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Quantitative Queue Estimation and Improvement of Drive-Through with Queuing
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Abstract : Excessive complaints and traffic jams occurred as customers who visited the Drive-thru waited in a long line.
Company S recommends DT Pass to reduce the queues. Therefore, this study confirmed the improvement in performance of
the queue increasing the number of stores operated by two servers insteaol of one using a queue model. And then confirmed
performance improvement by dividing them into DT and DT Pass. After that, the L value derived through the queue model
and the number of queues in each store were compared to calculate the number of queues to be additionally provided.
Through this, the validity of selecting the minimum number of queues in the future is verified based on the results derived in
this study.
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Table 1. Comparison of Drive-Thru laws of the United States of
America, Canada and Korea

Regulations on store

Classification Rules for entry and exit
entrance
Drive-through entrances The pedestrian passage
United States of shall be made at pede passag
: and waiting lane do not
America least 15m from the

. . intersect.
intersection.

Standby lanes shall be
installed behind the
building or on the side
of the store to avoid
contact with public
roads.

The drive-through
entrance shall be
Canada installed at least
30m away from the
residential area.

Drive-through entrances
shall not interfere
with traffic at nearby
traffic facilities such as
intersections and bus
stops.

The entrance and
exit movement of the
parking lot for drive-
through shall be at least
5m apart.

Republic of Korea
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Fig. 2. Overview of Store 4
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Table 2. Customer arrival rate (07~22, 07~15)

Sequence 07-22 Arrival rate 07-15 Arrival rate
Server DT customer ) DT customer N
1 721 45.06 507 56.33
2 580 36.25 41 45.67
3 685 42.81 449 49.89
4 566 35.38 417 46.33
5 723 45.19 490 54.44
6 465 29.06 343 38.11
7 251 15.69 184 20.44
8 823 51.44 560 62.22
9 505 31.56 374 41.56
10 225 14.06 168 18.67
1" 81 5.06 52 5.78
12 146 11.31 113 12.56
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Fig. 3. Analysis of customer arrival rate (07~22, 07~15)
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Table 3. Utilization rate of the store with one server

Sequence | numberof | nmt | mwe, | aTme |

Server | customers | length system | " dueue rate

(L) &) | an | W )

1 N/A N/A N/A N/A 2.26

2 N/A N/A N/A N/A 1.82

3 N/A N/A N/A N/A 2.21

4 N/A N/A N/A N/A 1.89

5 N/A N/A N/A N/A 2.20

6 N/A N/A N/A N/A 1.57

7 3 2.25 0.17 0.13 0.75

8 N/A N/A N/A N/A 2.29

9 N/A N/A N/A N/A 1.62

10 1.56 0.95 0.11 0.07 0.61

1" 0.69 0.28 0.07 0.03 0.41

12 3.76 297 0.20 0.16 0.79
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Table 4. Utilization rate of the store with two severs g2 Sall dut A BE 24610 g2 Zutolrt.
sequence | numberof | wa. | e | Watime | oo
q in queue Table 5. Utilization rate of the store when DT and DT Pass are
Server | customers | length system W rate
(L) (L (W g () separated
1 N/A N/A N/A N/A 1.14 Average | Average | Latency | ] server
2 1011 920 0.46 0.42 0.91 Sequence | numberof |  wait inthe in queue utilization
Server customers | length | system q”, rate
3 N/A N/A N/A N/A 1.11 (L) ) (m L )
4 19 18.05 0.83 0.79 0.95 ;DT N/A N/A N/A N/A 125
DPPASS | 067 027 007 003 040
5 N/A N/A N/A N/A 1.10
, DT 24 2304 1.04 1 096
6 3.55 2.77 0.19 0.15 0.78 DP PASS 054 0.19 0.06 0.02 035
7 0.59 022 0.07 0.02 037 3 DT N/A N/A N/A N/A 1.17
o A A VA VA 1 DPPASS | 072 030 007 003 042
R N/A N/A N/A N/A 103
2 4.26 345 0.22 0.18 081 DPPASS | 052 0.18 0.06 0.02 034
10 043 0.13 0.06 0.02 030 . DT N/A N/A N/A N/A 125
» 025 005 005 005 020 DPPASS | 061 023 007 003 038
. DT 15 1058 052 048 092
12 0.64 0.25 0.07 0.03 0.39 DPPASS | 035 009 006 001 026
_ - ~ DT 133 0.76 010 006 057
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Table 6. Performance indicators when DT and DT Pass customers

arrive in the ratio of 5:5

Average Latenc! _ Server
Sequence numbe? of AV‘Z;?tg ¢ in they Walt time utilization
Server customers | length | system | " q?f“e rate
(L) L) | an (W 1)
] DT N/A N/A N/A N/A 113
DP PASS 0.82 0.37 0.03 0.01 0.45
) DT 6.14 528 0.30 0.26 0.86
DP PASS 0.52 0.18 0.03 0.01 0.34
3 DT N/A N/A N/A N/A 1.1
DP PASS 0.79 0.35 0.03 0.01 0.44
4 DT 19 18.05 0.83 0.79 0.95
DP PASS 061 0.23 0.03 0.01 0.38
5 DT N/A N/A N/A N/A 1.10
DP PASS 0.79 0.35 0.03 0.01 0.44
6 DT 4 32 0.21 0.17 0.80
DP PASS 0.47 0.15 0.02 0.01 0.32
7 DT 061 0.23 0.07 0.03 0.38
DP PASS 0.18 0.03 0.02 0.00 0.15
8 DT N/A N/A N/A N/A 114
DP PASS 0.85 0.39 0.03 0.01 0.46
9 DT 4.26 3.45 0.22 0.18 0.81
DP PASS 0.47 0.15 0.02 0.01 0.32
10 DT 043 0.13 0.06 0.02 0.30
DP PASS 0.14 0.02 0.02 0.00 0.12
1 DT 0.25 0.05 0.05 0.01 0.20
DP PASS 0.09 0.01 0.02 0.00 0.08
12 DT 0.64 0.25 0.07 0.03 0.39
DP PASS 0.19 0.03 0.02 0.00 0.16
W29 £AS 5:5% s ti|dE Hsg BAE
AT, 4F5] 1, 8, 5, 8 WEES] Hit AIRE =& = 8l
C}. olofl th71AE ] Hut NIRE =& 4 §lo] AHE F
AHoR eoe 4 Qs Bl 7 i 249 HIgS 4:60

= J¥elol ylaide] T} NES TEIIT, 2Tk e
(Table 7y1} ZT}.

Table 7. Performance indicators when DT and DT Pass customers

arrive in the ratio of 4:6

Average Latenc! _ Server
Sequence numbe? of AV‘Z;?tg ¢ in they Walt time utilization

Server customers | length | system | " JUSU€ rate
(L) Ly | aom | T | p

1 DT 10.11 9.20 0.46 0.42 0.91
DP PASS 1.17 0.63 0.04 0.02 0.54

3 DT 8.09 72 0.38 0.34 0.89
DP PASS 1.13 0.60 0.04 0.02 0.53

5 DT 7.33 6.45 0.35 0.31 0.88
DP PASS 1.13 0.60 0.04 0.02 0.53

8 DT 115 10.58 0.52 0.48 092
DP PASS 1.22 0.67 0.04 0.02 0.55
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Fig. 4. Graph comparing busy store queue algebra with L value
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