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Letter of Transmittal

September 26, 2014

Dr. Thomas Boothby
Thesis Advisor
The Pennsylvania State University

Enclosed: Structural Technical Report 2

Dear Dr. Boothby,

I am submitting the following technical report as part of AE 481W. The report includes
calculations of gravity loads (both dead and live), wind loads, seismic loads, and snow loads for
8 Cabot Road. Hand calculations, excel spreadsheets, and loading diagrams were used in these
calculations.

Thank you in advance for taking the time to review the following technical report, and I look
forward to hearing your feedback.

Sincerely,

Kyle Freeley
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Executive Summary

8 Cabot Road is owned and operated by Cummings Properties. It is a four story
office and research building located in Woburn, Massachusetts. The building was
constructed by Cummings Properties, who manage the property and lease portions of the
building to companies looking for office space. The glass curtain walls and brick facade
give the building a modern look, but it is mainly a functional structure, acting as offices
and lab/research space.

The structural system of this building consists typically of 30°x30’ square bays
and braced frames acting as the lateral force resisting system. Composite concrete and
metal deck is supported by steel beams and girders, framing into steel columns.

The foundation was interesting, because the soil type made spread footings
difficult. Instead, 100 foot piles with concrete caps connecting them to the columns were
driven down into the bedrock beneath the loose organic soil.

Due to its location and zoning requirements, 780 CMR Massachusetts Building
Code, 7th Edition and ASCE 7-02 were the codes referenced for 8 Cabot Road.
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Site Plan and Location

CABOT ROAD

Locus Plan
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8 Cabot Road is located in Woburn, Massachusetts, approximately 10 miles North of Boston,
MA. The site was previously a parking lot and is in a flat, industrial area.
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General Information

Full Height: 90 feet

Number of Stories: 4

Total Size: 60,000 square feet
Cost: Withheld by owner

Construction Datez:  May 2008 - January 2010
Delivery Method: Design-build

Project Team
Cummings properties, 35 well 35 being the owner,
alzo acted as the general contractor, CM, architect,
and engineer for this project.
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Purpose

This report is a detailed analysis of the loading conditions for 8 Cabot Road. The gravity,
seismic, wind, and snow loads calculated in this document will be used in future reports for
calculations in the design of gravity and lateral force resisting systems.

Reference Documents

International Building Code 2009
American Society of Civil Engineers

e ASCE 7-02
e ASCE7-10

780 CMR 7" Edition
Vulcraft deck catalog

Previous course notes
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Gravity Loads

Exterior Enclosure
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e Exterior stud walls with brick veneer — 48 psf
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Dead Loads
. : A
\"‘ - T
{ —
Floor

e 6-1/4” lightweight concrete slab on 3” metal deck — 48psf
e Steel — 7psf
e HVAC/Misc. — 5psf

Roof
e Lightweight concrete with spray-on fireproofing — 40psf

Live Loads

Floor

e Laboratory — 100psf
e Mechanical rooms — 125psf

Roof

e Snow — 40psf
e Min. per specifications — 20psf
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Wind Loads
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North-South

Location
Windward

Leeward
Side
Roof (0-h/2)
Roof (h/2-h)
Roof (>h)

East-West

Location
Windward

Leeward
Side
Roof (0-h/2)
Roof (h/2-h)
Roof (>h)

z(ft)
0
15
30
45
60
All
All
60
60
60

z(ft)
0
15
30
45
60
All
All
60
60
60

gz Or gh
(psf)
16.1
16.1
19.8
22.2
24.0
24.0
24.0
24.0
24.0
24.0

gz or gh
(psf)
16.1

16.1
19.8
22.2
24.0
24.0
24.0
24.0
24.0
24.0

0.8
0.8
0.8
0.8
0.8
-0.5
-0.7
-1.0
-0.76
-0.64

Cp
0.8
0.8
0.8
0.8
0.8
-0.5
-0.7
-1.0

-0.76
-0.64

qzGCp
(psf)
10.82
10.82
13.29
14.90
16.13
-10.08
-14.12
-20.17
-15.33
-12.91

9z:GCp
(psf)
10.64
10.64
13.06
14.65
15.86
-9.91
-13.88
-19.83
-15.07
-12.69

GCpi
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

GCpi
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

ghGCpi
(psf)
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32

qhGCpi
(psf)
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32
4.32

0zGCp-
gh(+Gcpi)
6.50
6.50
8.97
10.58
11.81
-14.40
-18.44
-24.49
-19.65
-17.23

qzGCp-
gh(+Gcpi)
6.32
6.32
8.74
10.33
11.54
-14.23
-18.20
-24.15
-19.39
-17.01

qzGCp-gh(-
Gcpi)
15.14
15.14
17.61
19.22
20.45
-5.76
-9.80
-15.85
-11.01
-8.59

G2GCp-ah(-
GCpi)
14.96
14.96
17.38
18.97
20.18
-5.59
-9.56
-15.51
-10.75
-8.37
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Snow Loads
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Seismic Loads
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Seisc low shar = 30T hys
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Conclusion

In this report, the loadings for 8 Cabot Road were examined, including gravity,
wind, snow, and seismic. As was specified in the drawings, seismic loads controlled over
wind loads for this project.
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Appendix
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