
Re: Site Development — SP #

Subject: Preliminary Parking Management and Garage Plan Sample
Queuing Analysis

Date:

INTRODUCTION

This memorandum presents the results of a queuing analysis for the inbound traffic
at the garage access of the approved academic/office building as part of
Site Plan #.

The purpose of this assessment is to respond to a request
from Arlington County for an evaluation of the queuing from inbound traffic at the
proposed academic/office building garage entrance, to ensure that queues will
remain within the subject property without extending on to the public roadway
network.

ANALYSIS

The following assumptions and calculations were made to perform the queuing
analysis:

1. The number of inbound lanes at the academic/office building garage entrance
was two (2) during the AM peak hour, and one (1) during the PM peak hour.

2. Office employees and students were assumed to use a proximity card for
entry into the garage;‘ttransient”/retail users and visitors were assumed to
use a pay-on-foot system for entry into the garage.

3. Peak hour forecasts for the academic/office building garage entrance were



obtained from the traffic impact analysis.

For purposes of this analysis, “monthly” users were considered to include office and
academic uses, and “transient” users were considered to include retail uses.

AM Peak Hour Inbound Monthly Users Volume (Vm) = 257 vehicles/hour

PM PeakHour Inbound Monthly Users Volume (I/rn) = 111 vehicles/hour

AM Peak Hour Inbound Transient Users Volume (Vt) = 3 vehicles/hour
PM Peak Hour Inbound Transient Users Volume (Vt) = 4 vehicles/hour

TotalAM Peak Hour Inbound Monthly Users Volume (I/rn) = 260 vehicles/hour
Total PM Peak Hour Inbound Monthly Users Volume (Vrn) = 115 vehicles/hour

Lane processing rates for each of the uses were derived from PARC service rates
established in the Parking Structures, Third Edition manual. A blended processing
rate was then derived.

Monthly Users (Office and Academic) Processing Rate (trn)= 600 vphpl (or 6
sec/vehicle)
Transient Users (Retail) Processing Rate (,Ut) = 400 vphpl (or 9
sec/vehicle)

= yin + Vt
+ V/ji

[LAM = 257 vph + 3vph
257 vph/( 00 vph + (3 vph./ 00 vph)

= 597 vph (or 6.03 sec/vehicle)

[IPM = lllvph + 4vph
111 vph/1600 vph + (4 vph/(400 vph)

= 590 vph (or 6.10 sec/vehicle)

For a more conservative analysis, a turn factor was added into the lane processing
rates to account for the time required for vehicles to turn into the gate area. A turn
factor of approximately 1 seconds/vehicle was applied.



The total service rate (ji) for the gate is as follows:

Total Service Rote (iU1M) = 2 lanes * 3600/(6.03 sec/vehicle + 1 sec/vehicle)
= 1,024 vehicles/hour

Total Service Rate (PMJ = 1 lane *3600/(6lOsec/vellicle + 1 sec/vehicle)
= 507 vehicles/hour

The traffic intensity (A) is generally A

Thus, the traffic intensity for each gate is as follows:

AM Peak Hour Traffic Intensity (2am) 260/1,024
= 0254

PM Peak Hour Traffic Intensity (Aprn) = 115/507
= 0.227

Attachment I shows the Parking Structures, Third Edition design queue curve as a
function of traffic intensity. It is inferred from the graph that the 90% probability
queue for the entrance, as a two4ane gate, would be zero (0) vehicles in the reservoir
during the AM peak hour and zero (0) vehicles in the reservoir during the PM peak
hour.

CONCLUSION

As shown in the analysis elaborated above, allowing for two inbound lanes during
the AM peak hour and one inbound lane during the PM peak hour would minimize
queuing at the academic/office building entrance.



Attachment I

Design Queues
90% Probabhty
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Figure 442. Design queue curves

Entrance AM Traffic Intensity of 0.254 along “2 Lanes” curve

90% Probability Queue (Reservoir Behind Service Position) =0 Vehicles

Entrance PM Traffic Intensity of 0.227 along “2 Lanes” curve

30

28

28

24

22

20

UI

18

14

12

10

8

4

2

0

E -_ 4_

z z z
z z z z

0.00

*4* *ê1 44I1

0.10

71

I

0.20 0,30 0.40

‘:r::

Tratfic lntonsfty

rirz
13.70 0.80 0,00 100

90% Probability Queue (Reservoir Behind Service Position) =0 Vehicles



S
it

e
P

la
n

D
ev

el
o
p
m

en
t

-
SP

If

S
it

e
T

ri
p

G
en

er
at

io
n

S
u
m

m
ar

y
(1

)

IT
E

L
an

d

U
se

C
od

e
Q

u
an

ti
ty

U
ni

ts
A

M
P

ea
k

H
ou

r
PM

P
ea

k
H

ou
r

A
D

T

D
ev

el
o

p
m

en
t

In
O

ut
T

ot
al

In
O

ut
T

ot
al

T
ot

al
E

xi
st

in
g

U
se

s

A
ca

de
m

ic
(2

)(
3)

-
7

0
0

0
0

S
q
u
ar

e
F

ee
t

12
6

19
14

5
63

50
11

3
11

30

P
ro

p
o

se
d

U
se

s

B
ui

ld
in

g
O

ne

R
es

id
en

ti
al

22
0

27
2

D
w

el
li

ng
U

ni
ts

27
11

0
13

7
10

9
58

16
7

17
72

N
on

-A
ut

o
M

o
d
e

S
ho

re
R

ed
uc

ti
on

50
%

14
55

69
55

29
84

8
8

6
R

es
id

en
ti

al
S

u
b
to

ta
l

13
55

68
54

29
83

88
6

B
ui

ld
in

g
T

w
o

O
ff

ic
e

71
0

5
5
,0

0
0

S
q
u
ar

e
F

ee
t

10
5

14
11

9
24

11
6

14
0

83
3

N
on

-A
ut

o
M

o
d
e

S
ho

re
R

ed
uc

ti
on

35
%

3
7

5
42

8
41

49
29

2
O

ff
ic

e
S

u
b
to

ta
l

68
9

77
16

75
91

54
1

R
et

ai
l

(4
)

82
6

5
,0

0
0

S
q

u
ar

e
F

ee
t

16
18

34
15

18
33

22
2

N
on

-A
ut

o
M

o
d
e

S
h
o
re

R
ed

uc
ti

on
80

%
13

14
2

7
11

15
26

17
8

R
et

ai
l

S
u
b
to

ta
l

3
4

7
4

3
7

44

A
ca

de
m

ic
(3

)(
5)

-
1
0
5
,0

0
0

S
qu

ar
e

F
ee

t
18

9
29

21
8

95
75

17
0

17
00

T
ot

al
P

ro
p
o
se

d
27

3
97

37
0

16
9

18
2

35
1

31
71

N
et

-N
ew

T
ri

ps
14

7
78

22
5

10
6

13
2

23
8

20
41

N
o

te
s:

(1
)

T
ri

p
g
en

er
at

io
n

ca
lc

ul
at

io
ns

ba
se

d
on

In
st

it
u

te
of

T
ra

n
sp

o
rt

at
io

n
E

ng
in

ee
rs

lIT
El

T
ri

p
G

en
er

at
io

n
,

N
in

th
E

di
ti

on
.

(2
1

E
xi

st
in

g
tr

ip
g
en

er
at

io
n

fo
r

ac
ad

em
ic

us
es

b
as

ed
on

ex
is

ti
ng

dr
iv

ew
ay

co
u
n
ts

fo
r

th
e

p
ea

k
h
o
u
r

of
th

e
ad

ja
ce

n
t

S
tr

ee
t

at
th

e
in

te
rt

ec
ti

o
n

of
N

.
F

ai
rf

ax
D

ri
ve

an
d

N
.

G
le

be
R

oa
d.

(3
)

A
ve

ra
ge

da
il

y
tr

ip
s

g
en

er
at

ed
fo

r
ac

ad
em

ic
u
se

s
es

ti
m

at
ed

as
te

n
11

0)
ti

m
es

th
e

o
b
se

rv
ed

PM
pe

ak
ho

ur
tr

af
fi

c.

141
Fo

r
th

e
A

M
pe

ak
ho

ur
,

a
pe

ak
ho

ur
of

th
e

g
en

er
at

o
r

ra
te

w
as

us
ed

d
u
e

to
th

e
la

ck
of

IT
E

d
at

a
fo

r
pe

ak
ho

ur
of

th
e

ad
ja

ce
n
t

S
tr

ee
t.

(51
T

ri
p

g
en

er
at

io
n

of
p

ro
p

o
se

d
ac

ad
em

ic
us

es
es

ti
m

at
ed

b
as

ed
on

th
e

sq
u
ar

e
fo

o
ta

g
e

ra
ti

o
of

th
e

ex
is

ti
ng

tr
ip

g
en

er
at

io
n

(s
ee

n
o
te

2.
)

T
he

ra
ti

o
of

10
5,

00
0

S.
F.

to
70

,0
00

S.
F.

is
1.

5.

T
h

er
ef

o
re

,
th

is
ra

ti
o

of
1.

5
w

as
m

ul
ti

pl
ie

d
w

it
h

th
e

ex
is

ti
ng

tr
ip

g
en

er
at

io
n

to
de

ri
ve

th
e

p
ro

p
o

se
d

tr
ip

g
en

er
at

io
n

.


