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New York, NY American Institute of Architects (AIA) New York State Chapter has honored Urbahn
Architects with its 2022 Excelsior Award in the Renovation/Addition category for the design of the
flood mitigation and storm resiliency upgrade at the IND B and D Lines subway station at 155th St.
and Frederick Douglass Blvd. for MTA Construction & Development (MTA C&D). AIA New York
State, in partnership with the New York State contracting agencies, created the Excelsior Awards in
2014 to provide a model of excellence for state-funded building design, landscape architecture, and
public art, including professional practice and advocacy.

“We are very grateful for this honor from our colleagues at the AIA New York State Chapter. It is
rewarding to be recognized for architectural creativity on what might appear to be a small, utilitarian
project. Our team took on a seemingly mundane, yet very relevant design brief related to climate
change challenges, and gave the flood barrier flair and beauty appreciated by both the client and the
community,” said Urbahn associate principal Ranabir Sengupta, AIA, LEED AP.

In the aftermath of Superstorm Sandy, the MTA Capital Plan included this station as one of a group
of seven stations and one fan plant throughout the New York City subway system that required
mitigation measures to prepare for future superstorms to prevent the loss of life, reduce operational
disruption, and minimize repair costs. Budgeted at $72 million in construction value, this project
received $32 million in federal funds and addressed flood mitigation and resiliency for a range of
stations, tunnel portals, fan plants and other critical assets necessary for continuing operations of
the MTA.

In addition to the 155th Street Station, the locations included: the Houston Street station, 103rd
Street station, 110th Street station, 138th Street Station-Grand Concourse, Roosevelt Island Station,
and 21st Street Station and fan plan. Urbahn was the project architect for all seven sites.

“Local conditions determined the specific scope of work at each station,” said Natale Barranco, AIA,
LEED AP, Urbahn Architect’s principal-in-charge. “The 155th Street station is located a mere 300 ft.
from the Harlem River, in an area that was completely flooded during Sandy and is vulnerable to
storm surge events. Water intrusion during past weather events has left this station temporarily
inoperable, which necessitated upgrades. This $1.8 million project included hardening the perimeter
around the entry stairs with an innovative resilient railing and flood stop log system to prevent future
water infiltration into the station, as well as the provision of watertight doors in lower-level utility
rooms.”



The project team also included project manager and structural and MEP engineer ARUP; contractor
Zafra Minhas Construction (ZFM); contract manager URS/AECOM; and consultant construction
manager The LiRo Group.

In addition to Barranco and Ranabir Sengupta, Urbahn’s team included project manager Nandini
Sengupta, LEED AP and associate – designer Jonathan Ruiz.

Design Elements

The entrance to the 155th St. underground station is a sole quadruple-wide staircase leading down
from the street level to a full-length mezzanine that spans the platform and tracks below it. The
staircase opening on the street level is 28-ft-6-in. wide by 21-ft. long on the sides. A traditional
K-railing, the open cast iron fencing that is used throughout the NYC transit system, surrounded the
entrance on three sides. Neither the fencing nor the open stair offered any protection against flood
waters. Due to its location adjacent to the Harlem River, the neighborhood is within a FEMA flood
zone, and has a 100-year flood level of five ft. above grade.

This project was challenging from the logistical perspective as the station has only one point of
access that had to remain fully operational during construction. The entire project team collaborated
to ensure that the work was phased and remained on schedule.

“In order to prevent flood waters from cascading into the subway entrance, Urbahn designed a
retention wall system that is capable of withstanding the static and impact loads of up to 65-inches
of water,” said Nandini Sengupta. The walls needed to be more than five ft. high to retain the
potential storm surge, but could not be opaque due to safety concerns that required the
maintenance of sight lines from the street level into the entry stair. The entrance side of the stair was
too wide, at more than 28 ft., to accommodate a permanent hinged or sliding flood gate. “The design
team researched and identified materials and systems that would meet the design goals and
developed two integrated design solutions to address the challenge of protecting the unusually wide
stair entrance from storm water. The selected solutions included a stackable log system,” said
Sengupta.

A high strength structural glass flood wall, anchored to the original concrete coping that surrounds
the sides and rear perimeter of the entry, was engineered to replace the K-rail and its concrete curb.
Arup performed an inspection, including exploratory probes, and determined that the coping
substructure was in good condition and would support the new components. Steel tube posts, 4” x
12”, spaced 4 ft. on center, were anchored into the existing concrete coping and a new concrete
curb was poured to encase the lower 14 inches of the posts. The walls were then encased on both
sides with 9/16” tempered laminated glass, with a SentryGlas 0.060” Trosifol interlayer to create a
12” thick partition. The glass was manufactured by Guardian Glass, fabricated and tempered by
Eastern Glass Resources of Harrison NJ, and installed by Mid-State Construction Corporation of
North Arlington, NJ. A stainless-steel plate, sloped to prevent debris from accumulating, caps the top
of the wall, and structural silicone seals all joints to provide a watertight assembly. The walls
terminate at two six-foot-six-inch-high pillars located on each side of the top stair landing. Both the



posts and the new concrete curb are faced with white and gray ‘Silver Cloud‘ marbleized granite that
was fabricated and installed by Miller Druck Specialty Contracting of NYC.

“To prevent damage or vandalism of the glass panels, Urbahn designed a stainless-steel rib veneer,
anchored to the concrete base and to the rail top cap, that is easily detachable to allow for the
maintenance of the glass panels,” said Ranabir Sengupta. The ribs, also fabricated and installed by
Mid-State, consist of a series of custom vertical ¼-inch polished steel plate fins, spaced at 4 inches,
that are contoured to visually create a series of sinuous curves that are reminiscent of the
headwaters that they are designed to contain. The new wall design creates a virtually clear glass
barrier with direct line of sight from within the staircase and mimics the open feeling of the original
K-railing.

“To address water resiliency across the stair entry platform, Urbahn designed a removable flood wall
using stackable stop logs model FL-HD from Pressray of Wassaic, NY to span the entire 28-foot
width of the stair landing,” said Urbahn’s associate – designer, Jonathan Ruiz. As the maximum log
length is typically 8 ft. 6 in., four separate sections of log wall were required to close the gap. The
logs are a six-foot high series of interlocking aluminum channels with integral compression gaskets
that are supported by brackets on three intermediate movable pier supports and permanent
stainless steel extrusions mounted on the granite pillars at the sides of the stair landing.

The construction crew pressure tested stackable logs assembly during to confirm that it would be
able to resist water infiltration from a potential five-foot storm surge. The pier supports and the
horizontal logs are stored in a newly constructed mezzanine level storage area when not in use and
will be deployed by a station attendant once local authorities announce a projected surge event.

The renovation included additional upgrades and new design elements. The three existing handrails
that divide the stair into four aisles, as well as the wall-mounted railings on each side of the stair,
were replaced with new schedule 40 stainless steel pipe rails by Wagner Collaborative Metal Works
of Milwaukee, WI. Linear LED Lumenlinear Asymmetric light strips, manufactured by Wagner
Architectural Systems, have been mounted under the handrails, as well as below the edge of the
stainless-steel flood wall cap, to provide enhanced pedestrian safety. A cast iron light pole with the
MTA’s current standard white and green globe, manufactured by JC MacElroy of Piscataway, NJ,
replaced the previous fixture. The original stair treads and risers were in good condition and were
cleaned. A metal sign marking the B and D train line station in MTA standard font is mounted on the
rear flood wall and was custom sized to match the scale of the six-foot-high fencing.

The project also included the replacement of four single doors and one double door at the
mezzanine electrical distribution room and other communications and utility rooms with new
watertight flood protection doors by Pressray. This work will secure essential communications and
electrical equipment in the event of future water infiltration.

Construction Challenges

The stair is the only entrance to the 155th Street station and had to remain accessible to



pedestrians throughout construction. “ZFM relied on its extensive MTA project experience to design
and implement a detailed Maintenance and Protection of Traffic (MPT) plan to ensure that
pedestrians could safely use the stairs while work progressed,” said ZFM president and CEO Gilles
Kacha.

ZFM constructed eight-foot-high barriers around the sides and rear of the stair opening to enclose
the grade level work area surrounding the railing. Protecting the stair side of the railing was more
challenging. Since the stair has four lanes separated by handrails, ZFM used this division to create
protection zones in a phased approach. First, a three-foot-deep work platform was constructed over
the portion of the two center aisles closest to the rear wall to enable workers to access the center
rear railing section while still permitting pedestrian access to all four stair lanes. In the second
phase, initially the left and then the right aisles were restricted to pedestrians as work in each of
those sections was performed. Finally, the center two aisles were restricted as the final segments of
the project were completed.

Construction, which was performed over an eight-month period, took place after the start of the
COVID epidemic. ZFM followed relevant New York City and State COVID protocols to ensure
worker and pedestrian safety. Work was performed at night when pedestrian traffic was at a
minimum to reduce impact on subway riders.
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