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EXISTING GARAGE CONCRETE COLUMNS -

REINFORCED TO TAKE ADDITIONAL GRAVITY 
AND SEISMIC LOADS

UPGRADE LATERAL SYSTEM - ADDITIONAL 
SHEAR WALLS OR BRACING ELEMENTS IN 
BOTH DIRECTIONS - LOSS OF PARKING 
SPACES ON ALL LEVELS

NEW CORE ELEMENT - STAIR AND (2) ELEVATOR 
SERVING AMENTIY DECK - CONSTRUCTION WILL 
REQUIRE DESTRESSING PRECAST STRUCTURE AND 
SHORING OF EXISTING STRUCTURE

EXISTING CORES - EXTEND STAIRS TO AMENITY DECK  TO 
PROVIDE EGRESS - UPGRADE STAIRS TO MEET CURRENT 
CODE REQUIREMENTS:
• NEW HANDRAILS AND GUARDRAILS 
• LUMINOUS EGRESS PATH MARKINGS 
• 2-HOUR ENCLOSURE AND 90 MIN. DOORS
• POTENTIAL UPGRADE TO STANDPIPES

SOUTH TOWER

RESIDENTIAL
BUILDING

NORTH 

TOWER

UPGRADE EXPANSION JOINT SYSTEM -

INCREASE SIZE OF JOINT AT ALL LEVELS 
TO MEET CURRENT CODE REQUIRMENTS

PARKING - APPROXIMATELY 25 SPACES LOST PER 
LEVEL DUE TO LATERAL SYSTEM AND NEW CORE
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BLUE GARAGE KEY PLAN - AMENITY DECK LEVEL

BLUE GARAGE KEY PLAN - TYPICAL PARKING LEVEL
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Potential Publicly Accessible Area
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NEW CORE ELEMENT -

• STAIR AND (2) ELEVATOR SERVING AMENTIY DECK  
ADDITIONAL CORE WILL BE REQUIRED AS THE OCCUPANT 
LOAD FOR A PUBLIC SPACE CANNOT BE LIMITED / 
CONTROLLED AND WILL LIKELY EXCEED THE OCCUPANT 
LIMIT PROVIDED BY THE (2) EXISTING STAIRS

• (2) BATHROOMS PROVIDED SERVING THE PUBLIC 
AMENITY DECK

EXISTING CORES - EXTEND STAIRS TO AMENITY DECK  TO 
PROVIDE EGRESS - UPGRADE STAIRS TO MEET CURRENT 
CODE REQUIREMENTS:
• NEW HANDRAILS AND GUARD RAILS 
• PHOTOLUMINESCENT SAFTEY MARKINGS 
• 2-HOUR ENCLOSURE AND 90 MIN. DOORS
• POTENTIAL UPGRADE TO STANDPIPES

UPGRADE EXPANSION JOINT SYSTEM -

INCREASE SIZE OF JOINT AT ALL LEVELS 
TO MEET CURRENT CODE REQUIRMENTS
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AMENITY DECK PLAN

Potential Publicly Accessible Area
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FOUNDATION ELEMENTS - POTENTIAL 
ENLARGED PILE CAP AND ADDED 
MICROPILES

UPGRADE LATERAL SYSTEM - ADDITIONAL 
SHEAR WALLS OR BRACING ELEMENTS IN 
BOTH DIRECTIONS - LOSS OF PARKING 
SPACES ON ALL LEVELS

UPGRADE EXPANSION JOINT SYSTEM -

INCREASE SIZE OF JOINT AT ALL LEVELS 
TO MEET CURRENT CODE REQUIRMENTS

AMENITY DECK STRUCTURE

COMPOSITE SLAB ON METAL DECK 
SUPPORTED BY STEEL GIRDERS

UPGRADES REQUIRED TO GARAGE LIFE 

SAFTY SYSTEMS -
• GARAGE WILL NEED TO BE FULLY 

SPRINKLERED 
• POTENTIAL UPGRADES TO EXISTING 

FIRE ALARM SYSTEM
• LUMINOUS EGRESS PATH MARKING 

REQUIRED DUE TO AMENITY SPACE 
ABOVE HIGH-RISE HEIGHT LIMIT 

EXISTING CORES - EXTEND STAIRS TO 
AMENITY DECK  TO PROVIDE EGRESS -
UPGRADE STAIRS TO MEET CURRENT CODE 
REQUIREMENTS:
• NEW HANDRAILS AND GUARDRAILS 
• LUMINOUS EGRESS PATH MARKINGS 
• 2-HOUR ENCLOSURE AND 90 MIN. DOORS
• POTENTIAL UPGRADE TO STANDPIPES
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" EXISTING GARAGE CONCRETE COLUMNS -

REINFORCED TO TAKE ADDITIONAL GRAVITY 
AND SEISMIC LOADS

PARKING - APPROXIMATELY 25 SPACES 
LOST PER LEVEL DUE TO LATERAL SYSTEM 
AND NEW CORE

0"

NEW CORE -

• ADDITIONAL STAIR AND (2) ELEVATORS 
SERVING AMENTIY DECK WILL BE REQUIRED AS 
THE OCCUPANT LOAD FOR A PUBLIC SPACE 
CANNOT BE LIMITED / CONTROLLED AND WILL 
LIKELY EXCEED THE OCCUPANT LIMIT 
PROVIDED BY THE (2) EXISTING STAIRS

• BATHROOMS  (2)  UNISEX BATHROOMS 
PROVIDED SERVING THE PUBLIC AMENITY DECK
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BLUE GARAGE SECTION - PUBLIC AMENITY DECK
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TO George Needs, Boston Properties DATE 7/25/2018 

FROM Eleanor Reynolds PAGE 1   OF   2 

PROJECT 135 Broadway, Cambridge MA PROJECT # A5921.00 

SUBJECT Assembly Green Roof over Existing Parking Structure 

 
 
Magnusson Klemencic Associates has been directed to evaluate a vertical expansion of the existing garage for the 135 
Broadway residential project in Cambridge, MA.  The vertical expansion will incorporate an amenities deck/ occupied 
green roof over the existing 7-story parking structure. 
 
Existing Structure 
 
The existing Cambridge North garage is a post-tensioned concrete parking structure.  The structure is split into three 
sections by means of expansion joints located on each side of a 4-bay central section.  The structural system consists of a 
6-inch one-way post-tensioned slab supported by transverse post tensioned beams spaced at 27 feet on center.  The 
beams are supported by three rows of reinforced concrete columns founded on pile caps with three to five precast 
concrete driven piles per column.  The wind and seismic bracing system of the garage is a concrete moment frame with 
the columns, transverse beams in the east-west direction, and longitudinal perimeter beams in the north-south direction. 
 
Structural Code Requirements 
 
The requirements for existing structures undergoing structural modifications are contained in Chapter 34 of the 
Massachusetts State Building Code (780 CMR), Ninth Edition.  This code references and amends the 2015 International 
Existing Building Code.   
 
Additions to a structure involve increasing a building’s floor area, either by adding stories or by adding horizontal area to 
existing stories.  For additions to an existing structure, the following code requirements apply: 
 

• Any element whose gravity load demand is increased by more than 5 percent or whose gravity load-carrying 
capacity is reduced by more than 5 percent must satisfy the building code requirements for new construction. 

• Any element whose lateral load demand is increased by more than 10 percent must satisfy the building code 
requirements for 100 percent of the seismic and wind forces prescribed for new construction. 

 
The added level of amenity/ occupied green roof space will trigger a gravity and lateral evaluation of the existing 
structural elements.  
 
Gravity Load Assessment 
 
The assessment of the existing structure is based on the sizes in the drawings (with limited field verification), the concrete 
strength noted in the drawings, and code minimums for reinforcing steel.  Based on these properties, the existing columns 
have sufficient capacity for one additional amenity or green roof level.  Note that, since the garage has a bracing system 
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consisting of concrete moment frames, the columns also serve to resist lateral forces.  Therefore, the gravity load check 
must be combined with a lateral load check as described in the following section. 
 
The design capacity of the existing foundations is specified in the drawings.  Based on input from the project geotechnical 
engineer, a 10 percent allowable capacity increase is utilized in the verification.  There is some reserve capacity in the 
foundations, but the interior pile foundations lack adequate capacity for the added level.  Thus, these foundations will 
need to be strengthened by means of added micropiles and an enlarged pile cap. 
 
Lateral Load Assessment 
 
Given the date of construction and the structural system, we expect that the existing parking garage does not conform to 
the current seismic design requirements for new structures; therefore, a 10 percent increase in lateral forces will trigger a 
seismic upgrade based on the 780 CMR requirements for additions.  To assess the impact of the added level, MKA 
performed a preliminary comparative analysis of the existing structure with and without the addition.  The assessment is 
based on seismic loading, as wind loads do not govern the lateral analysis. 
 
Based on MKA’s evaluation of the existing garage, the added assembly green roof increases the lateral loads on the 
upper floors by more than 10 percent.  The structure does not have sufficient lateral load capacity to support the 
increased demand; therefore, a seismic upgrade will be required.  The ability to add bracing elements is highly 
constrained by the parking, drive aisle, vertical transportation, and egress functions of the garage.  It should be assumed 
that an upgrade involves added lateral elements that will be distributed to not significantly impact the drive aisle and 
egress functions.  Some loss of parking stalls may occur. 
 
Furthermore, the existing expansion joints between the three sections of the garage are too narrow to meet current code 
requirements.  The length of the expansion-joint bearing will be increased to accommodate out-of-phase displacements 
between adjacent garage sections. 
 
 
 
MKA/ecr 
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1661 Worcester Rd. | Suite 501 

Framingham, MA 01701 USA 
 

jensenhughes.com 

BROADWAY PARK – BLUE GARAGE ROOF 
CODE COMPLIANCE CONSIDERATIONS 

October 29, 2018 
 
 
The Project contemplates construction of a new, open-air, assembly occupancy roof level (Level 8) above 
the existing 7 level Blue Garage (open parking garage). The significant code compliance considerations 
associated with the Project are as follows: 
 
(NOTE: The following code compliance considerations do not specifically contemplate the proposed 
South Tower and North Tower residential buildings.) 
 
(NOTE: Refer to separate memo by Magnusson Klemencic Associates regarding structural code 
compliance considerations.) 
 

• The following primary codes are applicable to the Project: 
 

o Accessibility – Massachusetts Architectural Access Board Regulations (521 CMR) and 
the Americans with Disabilities Act (ADA) 2010 Standards for Accessible Design 
 

o Building – Massachusetts State Building Code (780 CMR) 9th Edition (amended version 
of the 2015 International Building Code (IBC) and the 2015 International Existing Building 
Code (IEBC)) 

 
o Plumbing - Massachusetts Fuel Gas and Plumbing Codes, 248 CMR 

 

• The Project involves the following work which has been classified by type according to the Work 
Area Compliance Method of 780 CMR §34-IEBC: 
 
o Addition to (vertical expansion of) the existing building. 

 
Where the addition to the existing building increases the height of the building to more 
than 70 feet, the building is classified as a high-rise; the height measured to the roof of 
certain spaces which are not specifically classified as a penthouse(s) (e.g., elevator 
lobby, toilet rooms etc.). 

 

 
 

 
 

o Level 2 Alterations to the existing building 
 

o Change of occupancy with a change of occupancy classification to include Group A-3 
and A-5, Assembly occupancies 
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• Considering the type(s) of work involved, the following is required: 
 
o The addition is required to comply fully with the new construction requirements of the 

applicable accessibility and building codes. 
 

o The roof level park must be fully accessible including accessible vertical transportation 
(i.e., elevator(s)). Where the roof level assembly occupancy is located more than four 
stories above the level of exit discharge, standby power is required to be provided for the 
elevator(s). 

 
o The new roof level and the supporting structural members are required to be 2-hour fire 

resistance rated and columns are required to be 3-hour fire resistance rated. 
 
o The existing building (parking garage) is required to be fully sprinklered. Considering the 

height of the building it is expected that a fire pump will be required. If an electric motor 
driven fire pump is provided, connection to an emergency power source is required. 

 
o The existing building is required to be equipped with a voice fire alarm system. 
 
o Exit stairways serving the roof level park are required to be enclosed with 2-hour rated 

fire barriers with 90-minute rated doors.  
 

(NOTE: Where the occupied roof level is not located more than 75 feet above the lowest 
level of fire department vehicle access, pressurized exit stairways are not required.) 

 
o Enclosed exit stairways are required to be provided with luminous egress path markings. 

 
o Where the roof level park is occupied by more than 300 people, a main entrance / exit is 

required to be provided. Accordingly, a new enclosed exit stairway should be provided 
sized to accommodate 50% of the roof level occupant load at 0.2”/person. 
 

o The building is required to be provided with a Fire Command Center (FCC). 
 
o Where the parking garage and roof level park are “open-air”, required post fire smoke 

purge requirements are satisfied by natural ventilation. 
 
o Considering the nature of the roof level park and the intent of the Plumbing Code (248 

CMR) it is expected that at least one (1) men’s toilet room and one (1) women’s toilet 
room (or two (2) unisex toilet rooms) will be required. Approval of a Plumbing Code 
variance may be required to allow this modest level of service.  

 
**** End **** 


