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PROJECT DESCRIPTION: 
THE EXISTING TWO-FAMILY STRUCTURE LOCATED AT 162 OTIS STREET, CAMBRIDGE, MA IS TWO STORIES WITH

A FULL BASEMENT. THE FLOOR AND WALLS ARE STRUCTURALLY DEFICIENT BEYOND REPAIR THEREFORE THE ENTIRE

STRUCTURE WILL BE RAZED. THE MASONRY FOUNDATION WALLS WILL REMAIN IN PLACE EXCEPT FOR 20 LINEAR

FEET OF WALL. THE NEW STRUCTURE WILL BE THREE STORIES IN HEIGHT FOR THREE DWELLING UNITS. THE FIRST-FLOOR
UNIT WILL HAVE ACCESS TO THE BASEMENT. THE OTHER TWO UNITS WILL BE LOCATED AT THE SECOND AND THIRD FLOORS.
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Two-Family Structure Replacement with Three-Family Structure
162 Otis Street, Cambridge, Ma

Introduction and Summary

The existing two-family structure located at 162 Otis Street; Cambridge Ma is two stories with a
full basement.  The floor and walls are structurally deficient beyond repair therefore the entire
structure will be razed.  The masonry foundation walls will remain in place except for 20 linear
feet of wall.  The new structure will be three stories in height for three dwelling units.  The first-
floor unit will have access to the basement.  The other two units will be located at the second and
third floors.

Applicable Building Codes

 The Massachusetts State Building Code (780 CMR, 10th edition). comprised of the
International Building Code 2021 (IBC 2021) amended by Massachusetts Amendments
to the International Building Code 2021

 225 CMR 22 MA Stretch Code & Specialized Code for Low-Rise Residential

 2021 International Energy Conservation Code

 IMC - International Mechanical Code

 IFC - International Fire Code

 527 CMR - MA fire prevention and electrical regulations

 521 CMR - MA accessibility regulations

 248 CMR - MA plumbing regulations

 524 CMR - MA elevator regulation

INTERNATIONAL BUILDING CODE WITH MA AMENDMENTS

CHAPTER 3 – USE AND OCCUPACNY CLASSIFICATIONS

Use Group R-2

CHAPTER 4 – SPECIAL DETAILED REQUIREMENTS BASED ON USE

Separation Walls: Fire Partitions in accordance with Section 708
Section 420.2

Horizontal Separations: Shall be horizontal assemblies in accordance with Section 711
Section 420.3

Automatic Sprinkler System: In accordance with Section 903.2.8
Section 420.4

Fire Alarm Systems and Smoke Alarms: In accordance with Section 907.2.9
Section 420.5

CHAPTER 5 – GENERAL BUILDING HEIGHT AND AREAS
Construction Type V-B

Height (Table 504.3 & 504.4): 60 feet / Three Stories
Area (Table 506.2): 7,000 SF

CHAPTER 6 – TYPES OF CONSTRUCTION

Fire Resistance Rating Requirement for Specific Building Elements
(Table 601)

Primary Structural Frame: 0 HRS
Bearing Walls: 0 HRS
Nonbearing Walls – Exterior: 0 HRS
Non-bearing Walls – Interior: 0 HRS
Floor Construction: 0 HRS
Roof Construction: 0 HRS

CHAPTER 7 – FIRE AND SMOKE PROTECTION FEATURES

Bldg. Projections:   - Projects not permitted with 0 to less than 2’ bldg. fire separation distance.
Table 705.2 - 24” projections allowed for 2 to less than 3’ bldg. fire separation distance.

-  2/3 of FSD allowed with 3 to less than 5’ bldg. fire separation distance.
-  40” projection allowed for 5’ or greater bldg. fire separation distance.

Fire- Resistance rating Requirements for Exterior Walls Based on Fire Separation Distance
(Table 705.5)

X < 5 1 HR
5  X < 10 1 HR
10  X < 10 0 HR

Maximum Area of Exterior Wall Openings Based on Fire Separation Distance
(Table 705.8)

0 to less than 3 feet Not Permitted
(unprotected, sprinklered)

3 to less than 5 feet 15% per story
(unprotected, sprinklered)

5 to less than 10 feet 25% per story
(unprotected, sprinklered)

Dwelling Unit Separation Walls 1 HR
Section 708.3

Dwelling Unit Horizontal Assembly   1HR
Section 711.2.4.3

Shaft Enclosure 1 HR
Section 713.4

Stairway Fire Rated Door 1 HR
Table 716.1(2)

CHAPTER 8 - INTERIOR FINISHES

Interior Wall and Ceiling Finishes
(Table 803.13)

Interior Stairway Class C, min.
Rooms and Enclosed Spaces Class C, min.

Interior Trim Class C, min.
Section 806.7

Interior Floor Wall Base Class C, min.
Section 806.8

CHAPTER 9 – FIRE PROTECTION AND LIFE SAFETY SYSTEMS

Automatic Sprinkler System: Required
Section 903.2.8

NFPA 13R Sprinkler System: Allowed
Section 903.3.1.2

Manual Fire Alarm System: Not required
Section 907.2.8.1

Smoke Alarms: Required in the following areas:
Section 907.2.11.2 1.  Outside each bedroom

2.  In Bedrooms
3.  At each story

CHAPTER 10 – MEANS OF EGRESS

Single Exit: Allowed for bldgs. not exceeding three floors with max. of 4 dwelling units
Table 1006.3.4(1)  and exit access travel distance not exceeding 125 feet.

Stairway Width: 36” min.
Section 1011.2 (1)

Stairway Headroom: 80” min.
Section 1011.3

Stairway Riser Height: 7” max., 4” min.
Section 1011.5.2

Enclosure Under Stairway: 1 hour fire rated.
Section 1011.7.3

Stairway Exit Signs: Not required.
Section 1013.1(3)

Handrail Height: 34” to 38”

Section 1014.2
Handrail Type: Outside diameter not less than 1 /14”, not greater than 2”.
Section 1014.3

Handrail Extensions: 12” min at top stairway landing and handrail continue to slope for
Section 1014.6 depth of one tread beyond bottom riser.

Handrail Clearance: 1 ½” min. between handrail and wall
Section 1014.7

Guard Height: 42” min
Section 1015.3

Guard Opening: 4” max.
Section 1015.4

Exit Access Travel Distance: 250’ max.
Table 1017.2

Corridor Width: 36” min.
Table 1020.3

Stairway Construction: 1 Hour Fire Rated
Section 1023.2

Emergency Escape and Rescue: Required in stories with one exit and in basements.
Section 1031.2

Emergency Escape and Rescue Size: 5 sf at grade
Section 1031.3.1 5.7 sf above grade

Emergency Escape and Rescue Min. Dimensions: 24 H,20” W
Section 1031.3.1

Emergency Escape and Rescue Maximum Height: 44” from floor.
Section 1031.3.3

Emergency Escape Area Walls: 9 SF
Section 1031.5.1 3’ W x 3’ D

CHAPTER 12 – INTERIOR ENVIRONMENT

Unvented Enclosed Rafter Assembly:  Allowed if no interior Class 1 Vapor retarder installed on
Section 1202.3 on the interior ceiling side.

Air-impermeable insulation- Class II vapor retarder

Ventilation Area for Crawl Spaces with Covered Floors: 1 SF per 1,500 sf of crawl space
Section 1202.4.1.2 Class I vapor retarder

Sound Transmission Class: 50 min. between dwelling units
Section 1206.2

Min. Room Width: 7’
Section 1208.

Min. Ceiling Height:  7’-6”
Section 1208.2 7’ at bathroom, kitchens, storage space and laundry rooms

Crawl Space Access: 18” x 24” min.
Section 1209.1

APPENDIX RC-MA MUNICIPAL OPT-IN SPECIALEZED STRETCH CODE 2023

Compliance:   Section RC 103 – All Electric
RC101.1 Section R404.4 – EV Wiring

Section R406 – HERS

SECTION RC 103 ALL-ELECTRIC PATHWAY

General: Shall comply with:
RC103.1 Section R401.2.5 – Additional Energy Efficiency

Section RC 103.2 – All Electric HERS Rating Index
Appendix RB – Solar Ready Provisions

All Electric HERS Rating Index Score:  45 max., building shall meet the requirements of
Table RC103.2 - Section R406.2

Additional Energy Efficiency:    R408.2.2 and R408.2.3 shall apply for primary space heating
and R401.2.5 domestic hot water supply.

Wiring for Electric Vehicle Ready Parking Spaces:    Does not apply, off-street parking not
R404.4 provided.

Requirements for Energy Rating Index:
Table R406.2 R403.6.1 Heat and Energy Recovery Ventilation

R404.1. Lighting Equipment
R402.2. Interior Lighting Controls

More Efficient HVAC Equipment Performance Option:  Shall apply, refer to this Section.
R408.2.2

Reduced Energy use in Service in Water Heating Option:  Shall apply, refer to this Section.
R408.2.3
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4. TOTAL WALLS = 1,175 SQ.FT - OPENINGS = 60 SQ.FT (5%).

4. TOTAL WALLS = 1,175 SQ.FT - OPENINGS = 132 SQ.FT (11%).
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WALL ASSEMBLY
- FIBER CEMENT SIDING CLASS A PER ASTM E84.
- ZIP WALL SHEATHING CLASS A PER ASTM E84.
- 2x6 WOOD STUD @ 16" O.C.
- R28 CLOSED-CELL SPRAY FOAM
INSULATION.
- 5 8" G.WB, TYPE X PAINTED.

ROOF ASSEMBLY
- RUBBER  MEMBRANE.
- COVER BOARD.
- 2" RIGID INSULATION,(R-13).
- ROOF SHEATHING WITH 5/8"PLYWOOD.
- 2 x 10 ROOF RAFTERS @ 16" O.C
- CLOSED-CELL SPRAY FOAM INSULATION
BETWEEN THE RAFTERS,(R-36).
- COMBINED INSULATION,(R-49).
- AIR VAPOR BARRIER.
- 5/8" G.WB TYPE X PAINTED.

FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 31/2" MINERAL WOOL SOUND
INSULATION BETWEEN JOISTS.
- RESILIENT METAL CHANNEL@ 16" O.C.
- 5/8" TYPE X G.WB, PAINTED.

FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 31/2" MINERAL WOOL SOUND
INSULATION BETWEEN JOISTS.
- RESILIENT METAL CHANNEL@ 16" O.C.
- 5/8" TYPE X G.WB, PAINTED.

FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 5/8" G.WB, PAINTED.

WALL ASSEMBLY
- EXISTING BRICK WALL.
- 10" CONC. FOUNDATION WALL.
- 2x4 WOOD STUD @ 16" O.C.
- R21 CLOSED-CELL SPRAY FOAM
INSULATION.
- 5 8" G.WB, PAINTED.

GRADE

EXISTING BASEMENT SLAB

FIRST FLOOR

NEW BASEMENT SLAB

THIRD FLOOR

CEILING

CEILING

T.O.FOUNDATION WALL

SECOND FLOOR

CEILING

DESCRIPTION

WALL-FLOOR/CEILING DETAILS SCHEDULE

DETAIL TEST NUMBER
ACOUSTICAL
PERFORMANCE
STC TEST NUMBER

- 5/8" G.WB, PAINTED.
- 2X4 WOOD STUD @ 16"O.C.
- 5/8" G.WB, PAINTED.

UL DES U327
1-HR FIRE-RATED

52 BBN-760903- FIBER CEMENT SIDING CLASS A
PER ASTM E84.
- ZIP WALL SHEATHING CLASS A
PER ASTM E84.
- 2x6 WOOD STUD @ 16" O.C.
- R28 CLOSED-CELL SPRAY FOAM
INSULATION.
- 5 8" G.WB, TYPE X PAINTED.

A2.1
4

50UL DES L514
1-HR FIRE-RATED

- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 31/2" MINERAL WOOL SOUND
INSULATION BETWEEN JOISTS.
- RESILIENT METAL CHANNEL
@ 16" O.C.
- 5/8" TYPE X G.WB, PAINTED.

3
A3.0

1
A3.0

4
A3.0

2
A3.0

A2.1
4

1-HR FIRE-RATED5
8 G.WB, TYPE X PAINTED.

- 2x4 WOOD STUD @ 16" O.C.
- 5 8" G.WB, TYPE X PAINTED.

W I N D O W    S C H E D U L E

UNIT DIM. (W x H) MANUFACTURER MODEL NOTES

ANDERSEN

ANDERSEN

No.

WINDOW
SYMBOL

A

X

B

2'-11 5/8" x 5'-0 7/8"DOUBLE-HUNG WINDOW 400 SERIES
TW210410

2'-11 15/16" x 2'-1115/16" 400 SERIES
CXW13

ANDERSEN

EMERGENCY ESCAPE
WINDOW

NOTES:

1.  THE CONTRACTOR SHALL CONFIRM ALL ROUGH WINDOW OPENINGS CONFORM TO WINDOW
     SIZES SHOWN ON DRAWINGS PRIOR TO ORDERING WINDOWS.
2.  THE CONTRACTOR CAN PROPOSE WINDOW SUBSTITUTIONS SIMILAR TO WINDOW SPECIFIED BY THE
ARCHITECT FOR ARCHITECTS APPROVAL.

C

CASEMENT WINDOW(FULL OPENING) EMERGENCY ESCAPE
WINDOW @ BASEMENT

3'- 4 3/4" x 2'-1115/16" 400 SERIES
CN23

CASEMENT WINDOW ANDERSENANDERSEN KITCHEN WINDOW4

6

24

A2.1
WINDOW SCHEDULE 
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ELIGIBLE ORIENTATION FOR SOLAR ZONE.

A
LU

M
IN

UM
 G

UT
TE

R

CAPPED ROOF PENETRATION
SLEEVE FOR FUTURE CONDUIT

793 SQ.FT

M
EM

BR
A

N
E 

RO
O

F

SOLAR PANEL NOTE:
1. ELECTRIC PANEL SHALL HAVE A RESERVED SPACE FOR A DUAL CIRCUIT BREAKER.
2. THE CAPPED ROOF PENETRATION SLEEVE SHALL BE SIZED TO ACCOMMODATE
PHOTOVOLTAIC SYSTEM CONDUIT AND SHALL HAVE INSIDE DIAMETER OF NOT LESS
THAN 11/4 INCHES.

- FIBER CEMENT SIDING.
- ZIP WALL SHEATHING.
- 2x6 WOOD STUD @ 16" O.C.
- R28 CLOSED-CELL SPRAY FOAM
INSULATION.
- 5 8" G.WB,PAINTED.

INTERIOR PARTITION
1

11/2"=1'-0"

2
4

5/8" G.WB. PAINTED

5/8" G.WB. PAINTED

2X4 WOOD STUD @ 16" O.C.

1-HR FIRE RATED WALL
2

11/2"=1'-0"

2
6

5/8" TYPE X  G.WB. PAINTED
R-20 CLOSED SPRAY FOAM INSULATION.

FIBER CEMENT SIDING CLASS A.
AIR BARRIER.

2X6 WOOD STUD @ 16" O.C.

ZIP WALL SHEATHING CLASS A.

1-HR FIR RATED PARTITION
3

11/2"=1'-0"

2
4

2X4 WOOD STUD @ 16" O.C.

5/8" TYPE X  G.WB. PAINTED

5/8" TYPE X  G.WB. PAINTED

5/8" TYPE X  G.WB. PAINTED

3 1/2" SOUND INSULATION.

FINISH FLOOR.

SUBFLOOR.

RC-1 CHANNEL.

91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.

1-HR FIRE RATED FLOOR/CEILING
4

11/2"=1'-0"

EXTERIOR WALL
5

11/2"=1'-0"

2
6

5/8" G.WB, PAINTED
R-20 CLOSED SPRAY FOAM INSULATION.

FIBER CEMENT SIDING.
AIR BARRIER.

2X6 WOOD STUD @ 16" O.C.

ZIP WALL SHEATHING.
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FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 31/2" MINERAL WOOL SOUND
INSULATION BETWEEN JOISTS.
- RESILIENT METAL CHANNEL@ 16" O.C.
- 5/8" TYPE X G.WB, PAINTED.

FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 31/2" MINERAL WOOL SOUND
INSULATION BETWEEN JOISTS.
- RESILIENT METAL CHANNEL@ 16" O.C.
- 5/8" TYPE X G.WB, PAINTED.

FLOOR ASSEMBLY
- FLOOR FINISH
- 3 4" PLYWOOD SUBFLOOR
- 91/2" DEEP I-JOISTS @ 16" O.C.
230 SERIES TJI.
- 5/8" G.WB, PAINTED.

WALL ASSEMBLY
- 10" CONC. FOUNDATION WALL.
- 2x4 WOOD STUD @ 16" O.C.
- R21 CLOSED-CELL SPRAY FOAM
INSULATION.
- 5 8" G.WB, PAINTED.

BALCONY

WALL ASSEMBLY
- EXISTING BRICK WALL.
- 10" CONC. FOUNDATION WALL.
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Monolith Group, Inc. 
400 Franklin St. Ste. 302 

Braintree, MA 02184 

617-314-4177 

 

May 11, 2026 

 

Project:        Remodeling and Addition 

     162 Otis St, Cambridge, MA 

     Variance Application Structural Support Letter 

 

Monolith Group, Inc. (MGI) is the structural engineer for the above-referenced project. 

The purpose of this letter is to provide a general overview of the building condition observed 

throughout the design phase.  

 

The existing building consists of a basement and two stories. MGI personnel visited the 

site multiple times prior to and during the design phase. Below is the general summary of our 

observations: 

• The existing structure and foundation exhibit structural deficiencies consistent with an 

aging 19th century building. 

• The existing masonry foundation has limited capacity for additional vertical loading. 

• Constructing a fourth story would likely require substantial underpinning and/or 

foundation replacement. 

• The existing foundation reinforcement was designed to accommodate the proposed 

approach of retaining portions of the existing foundation while reconstructing the upper 

structure with a limited rear addition. 

 

Please do not hesitate to reach out with any questions. 

 

Sincerely, 

 

 

 

 

 

Pavel Kozhokin, P.E. 

pavel@monolith-group.net 

mailto:pavel@monolith-group.net
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