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Rockville Pike and Old Georgetown
Road. Consideration should be given
to modifying the intersection to
remove the free right turning lanes,
creating a tighter turning radius to
allow easier pedestrian circulation at
the corner.

Structural

The new north entrance would be
constructed directly on top of the
existing north service room area and
tunnel structure.

Construction of the north

entrance would require structural
modifications to the existing station
structure, including new openings
in the north service room concrete
roof slab and end wall for the new
elevator, escalator and stairway
that provide access to the platform.
The top of the north service room
structure has transverse and
longitudinal steps, making a leveling
slab necessary to support the new
north entrance floor.

If the architecturally distinctive option
(2B) is chosen for the north entrance,
anew concrete “green” roof structure
over the new north entrance would
continue over the platform to provide
a canopy that spans over the platform
and tracks. The canopy would be
supported by concrete columns or
fins located outside of the existing
structure to avoid construction on the
existing platform.

Though groundwater should not
pose a problem during construction
activities, stormwater runoff would
need to be addressed during design
and construction. Depending on the
season, frost heave of the surficial
soils would also be a concern.

Mechanical
The new mezzanine would house
faregates, a kiosk, fare machines and

new service rooms, consisting of the
following:

e electrical room

e staff and public toilets
* cleaner’s supply room
e elevator machine room
e fire equipment cabinet
e  water service room

* sewage ejector room (potentially)

A new elevator machine room would
be required to house the mezzanine to
platform elevator machinery. Based on
past practice, platform to mezzanine
hydraulic elevators were typically
served by a machine room located
below the platform. However, this
configuration is discouraged by Metro
criteria and would result in extensive
modifications to the existing station
structure beyond those required to
accommodate the new elevator pit.
Another available option involves the
use of a remote machine room. In this
case, a minimum 12 foot by 12 foot

by 9 foot high space is necessary to
house elevator equipment. Hydraulic
piping would need to be routed
between the elevator pit and the
selected machine room location.

Additional modifications to the
existing station platform and

invert structure are required to
accommodate the new escalator pit.

Elevator and escalator pit drainage
would be provided in accordance
with local building codes and
environmental regulations. Sump
pumps may be necessary to complete
connections to the existing drainage
system.

Space is required to house escalator
control panels. The required space
would need to be sized to provide
electrical code mandated clearances
and be located behind a lockable door.

The addition of the new escalator

and elevator would also require
reconfiguration of the existing fire line
currently located below the platform.

The new toilet and cleaner’s rooms
require water service. In addition,

if gravity flow to the existing
Washington Suburban Sanitary
Commission (WSSC) sanitary system
is not feasible, a sewage ejector system
would also be required. The existing
sewage ejector room and water
service room are located at the south
end of the station. However, utilizing
these spaces to serve the new cleaner’s
room and toilets is problematic.
Specifically, the resulting piping runs
will exceed 600 feet in length and will
also require freeze protection. A new
water service room and potentially

a new sewage ejector room would

be required. A water service room
has minimum dimensions of 6’-0” by
10°-0”. A sewage ejector room has
dimensions of 16”-0” by 11”-0”. Both
spaces can conceivably be combined
into a single space with dimensions of
16”-0” by 11”7-0”.

The new electrical room, toilets,
cleaner’s room, water service

room and sewage ejector room
require heating and ventilation in
accordance with Metro criteria. Air
conditioning and heating would be
provided for the elevator machine
room. Metro criteria require
ventilation for machine rooms, but
not air conditioning. Air conditioning
provides a more suitable environment
for electronic components and a
variance to criteria is warranted in
this case.

As is the case with the existing south
mezzanine, the proposed storefront
would be configured in a way

that maintains natural ventilation.
Mechanical ventilation is therefore not
required.
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A new fire equipment cabinet, a new
siamese connection, and a standpipe
system would be required. Per Metro
criteria, the siamese connection
would be located near the new
station entrance and within 100

feet of a vehicular access. The new
siamese connection would serve an
angle hose valve located in the new
fire equipment cabinet, and would
also be connected to the existing
station platform and mezzanine fire
standpipe system. Per Metro criteria,
a fire hydrant would be required
within 100 feet of the fire department
siamese connection. The hydrant
must be installed in a location that
would not necessitate running fire
hoses across a major or heavily-
trafficked thoroughfare.

The cleaner’s room and the toilets
require fire protection in the form
a sprinkler system designed for
materials storage, NFPA ordinary
hazard, Group 1.

Electrical

New electrical circuits to provide
power to lights, emergency lights
and mechanical equipment would

be required. Electrical distribution
equipment would be required in
each of the elevator machine rooms
and escalator control room. Electrical
circuits installed in conduit would
run from the nearest source of power
in the existing passenger station AC
switchgear rooms. Conduits would
be concealed or embedded wherever
feasible.

Some modifications would be
required in the AC switchgear rooms
such as adding new circuit breakers,
evaluating the impact of adding new
loads on the existing equipment,

and increasing the capacity of the
uninterruptible power system (UPS)
where necessary.

Evaluation of the existing AC
switchgear at both ends would be
in accordance with the latest Metro
design criteria. Itis a requirement
that each AC switchgear room be
sufficient to handle the complete
station electrical load. Where
necessary, the tie cable between
north and south AC switchgear
rooms would be replaced with one of
suitable capacity.

The kiosk would require both an
essential and an emergency feeder
from the north AC switchgear room.

Systems

Closed-circuit television (CCTV)
cameras to monitor elevator and
escalator access would be required.
Conduits/cables would be required
between these cameras and the
corresponding communication room
and new kiosk. Conduits would be
concealed or embedded wherever
feasible.

Intrusion devices on all elevator
machine rooms, escalator control
access doors and service room doors
would be required. Conduits/cables
would be required between these
devices and the corresponding
communication room. Additional
conduits/cable may be required to go
from the communication room to the
new kiosk.

Fire alarm devices associated with
elevator and escalator equipment
would be required. Conduits/cables
would be required between these
devices and the corresponding
communication room. Additional
conduits/cable may be required to go
from the communication room to the
new kiosk.

Passenger Information Display
System (PIDS) would be required
for the new mezzanine. Conduits/
cables would be required between

thee display and the corresponding
communication room.

e  Public address speakers
would be required in the new
mezzanine. Conduits/cables
would be required between the
speakers and the corresponding
communication room.

* Modifications to the existing
kiosk at the south entrance would
be required to accommodate
additional elevators, escalators,
CCTV cameras, intrusion, fire
and communication equipment.
The new kiosk would need to
be interfaced with the existing
communications room and kiosk,
and would need to be configured
for control of all equipment, both
existing and new.

Improvement 3

Rockville Pike is an exceptionally
wide and busy roadway, and its
current configuration discourages
pedestrian traffic from its west side
to the location of the proposed new
station entrance. To make Rockville
Pike less of a pedestrian barrier,
three solutions have been proposed
to allow pedestrians to cross either
under or over the roadway. However,
these improvements may not be
needed if improvements to Rockville
are made to enhance the pedestrian
environment. As mentioned
previously, these are a short tunnel
under Rockville Pike to the west,

a longer tunnel diagonally across

the intersection to the northwest, or
a bridge directly across Rockville
Pike. All of these alternatives

will be accessible from street level
via elevator, escalator, or stairs at
each end of the crossing. The new
pedestrian tunnel or bridge structure
would be independent from the

new north entrance structure. These
concepts are shown on pages 47 to 50.

Also under consideration are at-
grade modifications to the sidewalks,
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lanes and medians of Rockville Pike
to make the roadway less difficult

to cross. These treatments would
have minimal physical impacts to the
station itself. Montgomery County

is also considering transforming

the Pike into a pedestrian-friendly
boulevard, so depending on when this
would be constructed, these changes
might already be made.

Architectural Details

The tunnel options would

each be designed as standard
Metro passageways measuring
approximately 22 feet wide. They
would have a curved concrete base
and ceiling, and cantilevered railings
along the edge. Recessed lighting
would be located in the ceilings.
Drains would be provided at the
bottom of the stairs and escalators
to keep the tunnels from flooding
during storms. The entry stairs and
escalators would be covered with a
standard Metro entry canopy.

The bridge would have glass
enclosure similar to the New York
Avenue Station with space at the

top and bottom for air circulation.
The roof would be metal, and the
structure may be a metal truss to keep
the depth as shallow as possible. An
elevator machine room would be
located under the stairs and escalators
at each end.

Structural

If the pedestrian tunnel under
Rockville Pike was constructed
using a cut-and-cover method,
staged construction and temporary
roadway bridging to minimize land
closures would be utilized. The top
of the tunnel would be located at a
minimum depth below the existing
roadway. Temporary shoring would
be required to limit the extent of the
excavation. In addition, a temporary
abutment would be constructed

46

to provide support for temporary
roadway bridging.

The box tunnel structure may be cast-
in-place concrete. The use of precast
concrete box sections assembled on
site may reduce the construction
duration considerably. Since Rockville
Pike is a major traffic corridor,
construction would be sequenced

to minimize the impact to traffic.

The 20 foot deep excavation for the
pedestrian tunnel would be located
completely in clay and silt soil layers.

Construction of the pedestrian bridge
structure will require brief closures of
Rockville Pike during placement of
the bridge structure. The closures may
be scheduled at night to minimize
disruption to traffic. The structures

at each end to house the elevator and
stairway would be supported by pile
foundations to minimize settlement.

Temporary support of utilities will

be required during construction of a
pedestrian crossing under or above
Rockville Pike. A study should be
performed to determine the location
of all underground and overhead
utilities, including abandoned utilities
that may conflict with the new
construction.

Mechanical

A machine room sized to serve two
elevators would be required at each
end of the tunnel or bridge. Required
elevator machine room dimensions
would be 12 feet by 18 feet by 9 feet
high. Air conditioning and heating
would be provided for the elevator
machine rooms.

Space is required to house the
escalator control panels. The
required space would need to be sized
to provide electrical code-mandated
clearances and be located behind a
lockable door.

A dry standpipe system would be
provided in the pedestrian tunnel
(Options 2 and 3) with angle hose
valves located in the vicinity of each
exit and an additional angle hose
valve located at the approximate
center of the walkway. This system
would consist of an entirely separate
dry standpipe system.

Elevator and escalator pit drainage
would be provided in accordance
with local building codes and
environmental regulations. Sump
pumps may be necessary to complete
connections to the existing drainage
system.

Area drains would be provided as
required to serve the new pedestrian
tunnels and any associated shafts.
Sump pumps may be necessary to
complete connections to the existing
drainage system.

Electrical

New electrical circuits to provide
power to lights, emergency lights

and mechanical equipment would

be required. Electrical distribution
equipment would be required in each
of the elevator machine rooms and the
escalator control room.

Systems

Closed-Circuit Television (CCTV)
cameras to monitor elevator and
escalator access would be required.
Conduits/cables would be required
between these cameras and the
corresponding communication room
and new kiosk. Conduits would be
concealed or embedded wherever
feasible.

Intrusion detection devices on all
elevator machine rooms and escalator
control access doors would be
required. Conduits/cables would be
required between these devices and
the corresponding communication
room. Additional conduits/cable
may be required to go from the
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communication room to the new
kiosk at the north entrance.

Fire alarm devices associated with
elevator and escalator equipment
would be required. Conduits/cables
would be required between these
devices and the corresponding
communication room. Additional
conduits/cable may be required to go
from the communication room to the
new kiosk.

The new kiosk at the north entrance
would provide for control and
indication of all new equipment

and interfaced with the existing
communication room and existing
kiosk. Modifications to the existing
kiosk at the south entrance would be
required to accommodate additional
elevators, escalators, CCTV cameras,
intrusion, fire and communication
equipment.

Cost Estimates

The order-of-magnitude cost
estimates that were developed for
each alternative are shown in Table
10. The construction cost estimates
include the following:

e A25 percent design contingency.
This allowance is included to
cover the continuing refinements
to the design drawings during
the evolution of the design. This
contingency does not cover the
owner’s risk in changes, claims,
and personnel costs for the
project which are referred to
as project delivery costs in this
study.

e A 25 percent temporary facilities
overhead, which are the costs
of mobilizing and establishing
the contractor’s equipment and
facilities necessary to complete
the work of the project. They
include purchase, lease,
shipping, site erection of the

Table 10: Order of Magnitude Cost Estimates

Construction

Cost Project Cost*

Improvement (FY08 $) (FY08 $)

1: Modified Existing South Entrance 1,100,000 1,500,000
2A: New North Entrance 10,000,000 13,500,000
2B: New Enhanced North Entrance 16,500,000 22,300,000
3A: Pedestrian Tunnel at North End (Perpendicular) 8,800,000 11,900,000
3B: Pedestrian Tunnel at North End (Diagonal) 17,500,000 23,700,000
3C: Pedestrian Bridge at North End 5,000,000 6,800,000

*Includes soft costs such as planning, engineering, and construction management. Costs are
order of magnitude in scale for planning purposes only.

construction equipment, work
site preparation, and establishing
temporary utilities, among
others.

* A3 percent contractor profit and
overhead allowance, which is
factored on the basis of the total
project labor costs and reflects a
judgment of the possible risk in
this project.

* Aseven percent mobilization
fee, which is the amount the
owner decides to offer in the bid
form as an up-front repayment
of a portion of the contractor’s
expenses.

The cost estimates for Improvements
1, 2A, and 2B include a small bicycle
storage facility. If the design changes
to include a larger, more substantial
facility, Metro will adjust the cost
estimates accordingly.

The cost of maintaining traffic during
construction is included in the cost of
Improvements 3A, 3B, and 3C, as they
would include work within Rockville
Pike and Old Georgetown Road.

In addition, cost escalation beyond
year 2008 is not included. An
allowance of 35 percent was added
to construction costs for project
delivery; this includes additional
planning, engineering, construction
management, and administrative
costs.
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Appendix:

Analysis Details

Capacity Analysis
Table A-1: Input Data
Input Value
A Peaking factor for alighting’ 1.28
B Escalator flow rate 90 p/min
C LOS C flow rate per stair width 10 p/ft/min
C2 Stopped escalator flow rate per width 1.59 p/in/min
D  Peak analysis period 15 min
E  Faregate flow rate 35 p/min
F  Passengers using farecard vendor 20 %
G Farecard vendor flow rate 2.5 p/min

1. Factor only applies to alighting volumes

Table A-2: Peak Half Hour Factors

Factor
Movement AM PM
Boarding 0.65 0.70
Alighting 0.53 0.51
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Table A-9: NFPA 130 Complete AM Analysis

Existing  No Build Build 1 Build 2 Build 3

(2007) (2020) (2020) (2020) (2020)
Peak 1-hour period 277 593 593 593 593
Peak 15-min period 180 385 385 385 385
Headway (min.) 5 2.5 2.5 2.5 2.5
Entraining load 120 128 128 128 128
Cars per train 6 8 8 8 8
Car crush capacity 220 220 220 220 220
Crush capacity train load 1320 1760 1760 1760 1760
Peak direction train load 1089 706 706 706 706
Off-peak direction train load 98 76 76 76 76
Total occupant load 1306 910 910 910 910
Time to clear platform (min.) 19.3 13.4 13.4 4.2 4.2
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Table A-9 (continued): NFPA 130 Complete AM Analysis

Existing No Build Build 1 Build 2 Build 3
(2007) (2020) (2020) (2020) (2020)
Wait Time at Platform Exit (min.)

South entrance 14.5
Modified south entrance

New north entrance

Walking Time up to Mezzanine (min.)

South entrance
Modified south entrance

New north entrance

Wait Time at Faregates (min.)
South entrance

Modified south entrance

New north entrance

Walking Time to Faregates (min.)
South entrance
Modified south entrance

New north entrance

Faregate Clearance Time (min.)
South entrance
Modified south entrance

New north entrance

South entrance
Modified south entrance

New north entrance

Walking Time to Street Exit (min.)
South entrance
Modified south entrance

New north entrance

Street Exit Clearance Time (min.)
South entrance
Modified south entrance

New north entrance

Total Exit Time (min.)
South entrance
Modified south entrance
New north entrance

Evacuation Time (min.) 20.1 14.2 14.2 5.3 5.3
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Table A-10: NFPA 130 Complete PM Analysis

Existing  No Build Build 1 Build 2 Build 3

(2007) (2020) (2020) (2020) (2020)
Peak 1-hour period 188 403 403 403 403
Peak 15-min period 132 282 282 282 282
Headway (min.) 5 2.5 2.5 2.5 2.5
Entraining load 88 94 94 94 94
Cars per train 6 8 8 8 8
Car crush capacity 220 220 220 220 220
Crush capacity train load 1320 1760 1760 1760 1760
Peak direction train load 1091 730 730 730 730
Off-peak direction train load 109 79 79 79 79
Total occupant load 1288 903 903 903 903
Time to clear platform (min.) 19.0 13.3 13.3 4.1 4.1
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Table A-10 (continued): NFPA 130 Complete PM Analysis

Existing No Build Build 1 Build 2 Build 3
(2007) (2020) (2020) (2020) (2020)
Wait Time at Platform Exit (min.)

8.6

South entrance 14.3
Modified south entrance

New north entrance

Walking Time up to Mezzanine (min.)

South entrance
Modified south entrance

New north entrance

Wait Time at Faregates (min.)
South entrance

Modified south entrance

New north entrance

Walking Time to Faregates (min.)
South entrance
Modified south entrance

New north entrance

Faregate Clearance Time (min.)
South entrance
Modified south entrance

New north entrance

South entrance
Modified south entrance

New north entrance

Walking Time to Street Exit (min.)
South entrance
Modified south entrance

New north entrance

Street Exit Clearance Time (min.)
South entrance
Modified south entrance

New north entrance

Total Exit Time (min.)
South entrance
Modified south entrance
New north entrance

Evacuation Time (min.) 19.8 14.1 14.1 5.3 5.3
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