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NOTE TO GENERAL CONTRACTOR: (PRIOR/DURING CONSTRUCTION)

CONTRACTOR TO CONTACT E.O.R. (TEP NORTHEAST, TEP OPCO,LLC) PRIOR TO
ROOF/WALL OPENINGS TO COORDINATE/SCHEDULE THE FOLLOWING:

· INSPECTION OF EXISTING CONDITIONS AND LOCATIONS WHERE
CONNECTIONS ARE BEING PROPOSED, INCLUDING INSPECTIONS OF STUB-UP
ANCHORS AND/OR WALL ANCHORS PRIOR TO CONCEALING.
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PROPOSED ANTENNA MOUNTING
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STRUCTURAL NOTES:

NOTES:

MASSACHUSETTS AMENDMENTS TO THE IBC
(REFERENCE 780 CMR):

’

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

 REQUIRED
ENGINEER OF RECORD APPROVED
SHOP DRAWINGS 1

MATERIAL SPECIFICATIONS  REPORT 2

PACKING SLIPS 3

DURING CONSTRUCTION

 REQUIRED STEEL INSPECTIONS

4

5

 REQUIRED

AFTER CONSTRUCTION

 REQUIRED MODIFICATION INSPECTOR REDLINE
OR RECORD DRAWINGS 6

 REQUIRED PHOTOGRAPHS

REQUIRED INSPECTIONS AND SITE REVIEW DOCUMENT AS A
CONDITION OF THE BUILDING PERMIT THE FOLLOWING

INSPECTIONS AND SITE REVIEWS IDENTIFIED BY THE BUILDING
OFFICIAL ARE REQUIRED FOR WORK PER THE

9TH EDITION OF THE MASSACHUSETTS STATE BUILDING CODE,
780 CMR, SECTION 110 AND CHAPTER 17

REQUIRED SITE REVIEW AND DOCUMENTATION FOR PORTIONS OR PHASES
CONSTRUCTION 1,6,7

SITE REVIEW AND DOCUMENTATION X SITE REVIEW AND
DOCUMENTATION X

SPECIAL INSPECTIONS (SECTION
1704): X

SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

NOTES:
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PROPOSED HSS STANDOFF PLAN DETAIL
PROPOSED HSS STANDOFF SIDE DETAIL

PROPOSED HSS STANDOFF BACK

PLATE ELEVATION DETAIL

PROPOSED HSS STANDOFF FRONT

PLATE ELEVATION DETAIL



SITE NUMBER: MAL02850
SITE NAME:  CAMBRIDGE MOUNT AUBURN STREET

AT&T

550 COCHITUATE ROAD
FRAMINGHAM, MA 01701

SMARTLINK
1997 ANNAPOLIS EXCHANGE PKWY SUITE 200

ANNAPOLIS, MD 21401

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

TEP OPCO, LLC.

GROUND WIRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)
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SCOPE OF WORK:

TEP Northeast (TEP NE) has been authorized by AT&T to conduct a structural evaluation of 
the structure supporting the proposed equipment located in the areas depicted in the 
latest TEP NE construction drawings.

This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below.

This office conducted an on-site visual survey of the above site on September 19, 2023. 
Attendees included Kyle Madden (TEP NE – Engineer Associate I).

The following documents were used for our reference:

• Construction Drawings prepared by Dewberry Engineers dated October 11, 2013.

• Structural Analysis Report prepared by Infinigy Engineering dated April 23, 2020.

• Mount Mapping Report prepared by Hightower Solutions dated December 8, 2021.

• Construction Drawings prepared by Ramaker & Associates Inc. dated 
March 24, 2022.

CONCLUSION SUMMARY:  

Based on our evaluation, we have determined that the existing structure and equipment 
platform ARE CAPABLE of supporting the proposed equipment loading.

Member Controlling Load Case Stress Ratio Pass/Fail
Equipment Platform 2 LC10 84% PASS

Based on our evaluation, we have determined that the existing and proposed mounts   
ARE CAPABLE of supporting the proposed equipment loading. 

Member Controlling Load Case Stress Ratio Pass/Fail
Antenna Mount 12 LC2 9% PASS

Based on our evaluation, we have determined that the existing and proposed 
connections ARE CAPABLE of supporting the proposed equipment loading.

Member Stress Ratio Pass/Fail
Alpha Sector 

Proposed Connection 1/2" Thru Bolt 12% PASS

Beta Sector 
Existing Connection 3/8" Epoxy Anchor 68% PASS

Gamma Sector 
Proposed Connection 5/8" Epoxy Anchor 70% PASS

Equipment Platform 
Existing Connection 3/4" Epoxy Anchor 75% PASS

TEP NE did not perform a condition assessment of the entire roof but did perform an 
inspection of the existing roof members and structural bearing walls below the area 
where the equipment is proposed to be located.

*Reference documents attached.



                                                                                                     

APPURTENANCE CONFIGURATION (BASED ON RFDS V6.00 DATED 08/17/2023):  

Appurtenances Dimensions Weight **Elevation Mount

(3) SBNHH-1D65A Antennas 55.6”x11.9”x7.1” 34 lbs 99’-0” Pipe Mast

(3) 800-10964 Antennas 59.0”x20.0”x6.9 95 lbs 99’-0” Pipe Mast
(3) DMP65R-BU4DA 
Antennas 48.0”x20.7”x7.7” 68 lbs 99’-0” Pipe Mast

(3) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs - Unistruts

(3) 4478 B14 RRH’s 18.1”x13.4”x8.3” 60 lbs - Unistruts

(3) RRUS-32 B66A RRH’s 27.2”x12.1”x7.0” 60 lbs - Unistruts

(3) B5/B12 4449 RRH’s 17.9”x13.2”x9.4” 73 lbs - Unistruts

(3) RRUS-32 B2 RRH’s 27.2”x12.1”x7.0” 60 lbs - Unistruts
(3) DC6-48-60-18-8F 
Surge Arrestors 31.4”x10.2” Ø 29 lbs - Unistruts

(3) DC6-48-60-0-8C-EV 
Surge Arrestors 31.4”x10.2” Ø 29 lbs - Unistruts

(3) AIR6419 Antennas 31.2”x16.1”x9.1” 66 lbs 99’-0” Pipe Mast

(3) AIR6449 Antennas 30.6”x15.9”x10.6” 84 lbs 99’-0” Pipe Mast

(1) Transformer 36.0”x24.0”x24.0” 410 lbs - Equipment 
Platform

(1) Purcell Cabinet 30.0”x24.0”x24.0” 200 lbs - Equipment 
Platform

(1) PPC Cabinet 64.0”x30.0”x12.0” 200 lbs - Equipment 
Platform

(1) DC Power Plant 72.0”x30.0”x24.0” 2100 lbs - Equipment 
Platform

(1) Stacked Purcell 
Cabinets 60.0”x24.0”x24.0” 400 lbs - Equipment 

Platform

(1) Telco Cabinet 30.0”x24.0”x8.0” 100 lbs - Equipment 
Platform

(1) Disconnect Switch 18.0”x8.0”x8.0” 25 lbs - Equipment 
Platform

(3) Surge Arrestors 24.0”x24.0”x8.0” 60 lbs - Equipment 
Platform

(2) Fiber Management
Boxes 12.0”x12.0”x8.0” 25 lbs - Equipment 

Platform
(1) Battery Cabinet w/ (8) 
Batteries 72.0”x36.0”x37.0” 2000 lbs - Equipment 

Platform
* Proposed equipment shown in bold.
** Elevation to antenna centerline.



                                                                                                     

   DESIGN CRITERIA:  

International Building Code (IBC) 2015 with Massachusetts State Building Code 9th 
Edition, and ASCE 7-10 (Minimum Design Loads for Buildings and Other Structures).

Wind
Reference Wind Speed: 139 mph (780 CMR Table 1604.11)
Exposure Category: C (ASCE 7-10 Chapter 26)
Risk Category: IV (ASCE 7-10 Table 1.5-1)

Snow
Ground Snow, Pg: 40 psf (780 CMR Table 1604.11)
Importance Factor (Is): 1.2 (ASCE 7-10 Table 1.5-2)
Exposure Factor (Ce): 1.0 (Partially Exposed, Table 7-2)
Thermal Factor (Ct): 1.0 (ASCE 7-10 Table 7-3)
Flat Roof Snow Load: 33.6 psf (ASCE 7-10 Equation 7.3-1)
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures

Wind
City/Town: Cambridge
County: Middlesex
Wind Load: 139 mph (TIA-222-H Figure B-2)

Ice
Design Ice Thickness (ti): 1.0 in (TIA-222-H Figure B-9)
Structure Class: IV (TIA-222-H Table 2-1)
Importance Factor (Ii): 1.25 (TIA-222-H Table 2-3)
Factored Thickness of 
Radial Ice (tiz):

1.40 in (TIA-222-H Sec. 2.6.10)



                                                                                                     

EXISTING ROOF CONSTRUCTION:

The existing roof construction consists of a roofing membrane over rigid insulation over 
reinforced concrete over metal decking supported by existing steel beams and columns. 

EXISTING PENTHOUSE WALL CONSTRUCTION:

• The existing penthouse wall construction at Alpha sector is assumed to consists of 
metal panels over masonry brick. 

• The existing penthouse wall construction at Beta & Gamma sector consists of 
masonry brick. 

ANTENNA SUPPORT RECOMMENDATIONS:

• The proposed Alpha sector antennas are to be mounted on a proposed pipe mast 
installed on proposed standoff mounts secured to the penthouse façade with thru 
bolts and backer plates.  

• The proposed Beta and Gamma sector antennas are to be mounted on existing 
and proposed pipe masts installed on existing and proposed standoff mounts 
secured to the penthouse façade with epoxy anchors.

EQUIPMENT RECOMMENDATIONS:

The proposed AT&T equipment is to be installed on the existing steel platform located on 
the roof of the existing building supported on existing steel columns.

Limitations and Assumptions:

1. Reference the latest TEP NE construction drawings for all the equipment locations 
and details.

2. All detail requirements will be designed and furnished in the construction drawings.

3. All structural members and their connections are assumed to be in good condition 
and are free from defects with no deterioration to its member capacities.

4. TEP NE is not responsible for any modifications completed prior to and hereafter 
which TEP NE was not directly involved.

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements.

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible.



                                                                                                     

FIELD PHOTOS:

Photo 1: Sample photo illustrating the existing Alpha sector antennas. 

Photo 2: Sample photo illustrating the existing Beta sector antennas.



                                                                                                     

FIELD PHOTOS (CONT.):

Photo 3: Sample photo illustrating the existing Gamma sector antennas.

Photo 4: Sample photo illustrating the existing RRH’s and surge arrestors.



                                                                                                     

FIELD PHOTOS (CONT.):

Photo 5: Sample photo illustrating the existing RRH’s and surge arrestors.

Photo 6: Sample photo illustrating the existing equipment platform.



                                                                                                     

Wind & Ice
Calculations
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg) 2/α z= 99 (ft)

zg= 900 (ft)

Kz= 1.263 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2-4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5

Topo. Category Kt f
2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1

Kc= 1.0 (from Table 2-4)

(If Category 1 then Kzt=1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 99

zs= 22 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.25 (from Table 2-3)

Kiz = 1.12 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)0.35 tiz = 1.40 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 102 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures
(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.263 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 59.30 Ke= 1.00 (from 2.6.8)

qz (ice)= 7.67 Kd= 0.95 (from Table 2-2)

qz (30)= 2.76 Vmax= 139 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross
sections

0.85

Tubular pole structures, latticed structures with other cross
sections, appurtenances

0.95

Tubular pole structures supporting antennas enclosed within a
cylindrical shroud

1.00
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Determine Ca:

Table 2-9
Force Coefficients (Ca) for Appurtenances

Member Type
Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25

Ca Ca Ca
Flat 1.2 1.4 2.0

Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Round C < 39 0.7 0.8 1.2
(Subcritical)
39 ≤ C ≤ 78

4.14/(C0.485) 3.66/(C0.415) 46.8/(C.1.0)
(Transitional)

C > 78
0.5 0.6 0.6

(Supercritical)
Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.
(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Ice Thickness = 1.40 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect
Ratio

Ca Force (lbs)
Force (lbs)

(w/ Ice)

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.94 1.20 248 41
AIR6419 Antenna (Side) 31.2 9.1 16.1 1.97 3.43 1.24 145 27

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 240 40
AIR6449 Antenna (Side) 30.6 10.6 15.9 2.25 2.89 1.22 163 29

SBNHH-1D65A Antenna 55.6 11.9 7.1 4.59 4.67 1.30 353 59
SBNHH-1D65A Antenna (Side) 55.6 7.1 11.9 2.74 7.83 1.43 232 44

800-10964 Antenna 59.0 20.0 6.9 8.19 2.95 1.22 593 92
800-10964 Antenna (Side) 59.0 6.9 20.0 2.83 8.55 1.45 243 46

DMP65R-BU4DA Antenna 48.0 20.7 7.7 6.90 2.32 1.20 491 76
DMP65R-BU4DA Antenna (Side) 48.0 7.7 20.7 2.57 6.23 1.37 208 39

HSS 4x4 4.0 12.0 - 0.33 0.33 1.25 25

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 14
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ICE WEIGHT CALCULATIONS

Thickness of ice: 1.40 in.
Density of ice: 56 pcf

AIR6419 Antenna AIR6449 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 31.2 Height (in): 30.6
Width (in): 16.1 Width (in): 15.9
Depth (in): 9.1 Depth (in): 10.6
Total weight of ice on object: 88 lbs Total weight of ice on object: 89 lbs 
Weight of object: 66.0 lbs Weight of object: 84.0 lbs
Combined weight of ice and object: 154 lbs Combined weight of ice and object: 173 lbs

SBNHH-1D65A Antenna 800-10964 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 55.6 Height (in): 59.0
Width (in): 11.9 Width (in): 20.0
Depth (in): 7.1 Depth (in): 6.9
Total weight of ice on object: 121 lbs Total weight of ice on object: 190 lbs 
Weight of object: 34.0 lbs Weight of object: 95.0 lbs
Combined weight of ice and object: 155 lbs Combined weight of ice and object: 285 lbs

DMP65R-BU4DA Antenna
Weight of ice based on total radial SF area:
Height (in): 48.0
Width (in): 20.7 HSS 4x4
Depth (in): 7.7 Weight of ice based on total radial SF area:
Total weight of ice on object: 161 lbs Height (in): 4
Weight of object: 68.0 lbs Width (in): 4
Combined weight of ice and object: 229 lbs Per foot weight of ice on object: 12 plf

2" Pipe
Per foot weight of ice:
diameter (in): 2.38
Per foot weight of ice on object: 6 plf



                                                                                                     

Antenna Mount
Calculations
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Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wf 3 z -0.014 -0.014 80.00 Yes 100.00 Yes

z -0.014 -0.014 0.00 No 20.00 Yes
6 z -0.014 -0.014 80.00 Yes 100.00 Yes

z -0.014 -0.014 0.00 No 10.00 Yes
9 z -0.014 -0.014 80.00 Yes 100.00 Yes

z -0.014 -0.014 0.00 No 10.00 Yes
Ws 1 x -0.025 -0.025 0.00 No 100.00 Yes

2 x -0.025 -0.025 0.00 No 100.00 Yes
3 x -0.014 -0.014 0.00 No 100.00 Yes
4 x -0.025 -0.025 0.00 No 100.00 Yes
5 x -0.025 -0.025 0.00 No 100.00 Yes
6 x -0.014 -0.014 0.00 No 100.00 Yes
7 x -0.025 -0.025 0.00 No 100.00 Yes
8 x -0.025 -0.025 0.00 No 100.00 Yes
9 x -0.014 -0.014 0.00 No 100.00 Yes
10 x -0.025 -0.025 0.00 No 100.00 Yes
11 x -0.025 -0.025 0.00 No 100.00 Yes
12 x -0.014 -0.014 0.00 No 100.00 Yes

Di 1 y -0.012 -0.012 0.00 No 100.00 Yes
2 y -0.012 -0.012 0.00 No 100.00 Yes
3 y -0.006 -0.006 0.00 No 100.00 Yes
4 y -0.012 -0.012 0.00 No 100.00 Yes
5 y -0.012 -0.012 0.00 No 100.00 Yes
6 y -0.006 -0.006 0.00 No 100.00 Yes
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7 y -0.012 -0.012 0.00 No 100.00 Yes
8 y -0.012 -0.012 0.00 No 100.00 Yes
9 y -0.006 -0.006 0.00 No 100.00 Yes
10 y -0.012 -0.012 0.00 No 100.00 Yes
11 y -0.012 -0.012 0.00 No 100.00 Yes
12 y -0.006 -0.006 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 3 y -0.034 2.25 No

y -0.034 5.25 No
6 y -0.048 1.50 No

y -0.048 5.50 No
9 y -0.017 1.50 No

y -0.017 5.50 No
12 y -0.033 1.00 No

y -0.033 3.00 No
y -0.042 5.00 No
y -0.042 7.00 No

Wf 3 z -0.246 2.25 No
z -0.246 5.25 No

6 z -0.297 1.50 No
z -0.297 5.50 No

9 z -0.177 1.50 No
z -0.177 5.50 No

12 z -0.124 1.00 No
z -0.124 3.00 No
z -0.12 5.00 No
z -0.12 7.00 No

Ws 3 x -0.104 2.25 No
x -0.104 5.25 No

6 x -0.122 1.50 No
x -0.122 5.50 No

9 x -0.116 1.50 No
x -0.116 5.50 No

12 x -0.073 1.00 No
x -0.073 3.00 No
x -0.082 5.00 No
x -0.082 7.00 No

Wfice 3 z -0.038 2.25 No
z -0.038 5.25 No

6 z -0.046 1.50 No
z -0.046 5.50 No

9 z -0.03 1.50 No
z -0.03 5.50 No

12 z -0.021 1.00 No
z -0.021 3.00 No
z -0.02 5.00 No
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z -0.02 7.00 No
Wsice 3 x -0.02 2.25 No

x -0.02 5.25 No
6 x -0.023 1.50 No

x -0.023 5.50 No
9 x -0.022 1.50 No

x -0.022 5.50 No
12 x -0.014 1.00 No

x -0.014 3.00 No
x -0.015 5.00 No
x -0.015 7.00 No

Di 3 y -0.081 2.25 No
y -0.081 5.25 No

6 y -0.095 1.50 No
y -0.095 5.50 No

9 y -0.061 1.50 No
y -0.061 5.50 No

12 y -0.044 1.00 No
y -0.044 3.00 No
y -0.045 5.00 No
y -0.045 7.00 No

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 9/12/2023 1:11 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X3_16 1 LC2 at 0.00% 0.01 OK
2 LC1 at 100.00% 0.01 OK
4 LC2 at 0.00% 0.01 OK
5 LC5 at 100.00% 0.01 OK
7 LC2 at 0.00% 0.01 OK
8 LC2 at 0.00% 0.01 OK
10 LC2 at 0.00% 0.01 OK
11 LC2 at 0.00% 0.01 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 3 LC1 at 72.92% 0.06 OK

6 LC2 at 25.00% 0.08 OK
9 LC2 at 25.00% 0.06 OK
12 LC2 at 25.00% 0.09 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Units system: English



Current Date: 9/12/2023 1:11 PM
Units system: English

Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2DL+Wf
1 0.00000 0.17628 0.25783 0.00000 0.00000 0.00000
2 0.00000 -0.04826 0.27897 0.00000 0.00000 0.00000
7 0.00000 0.03444 0.27312 0.00000 0.00000 0.00000
8 0.00000 0.12718 0.35448 0.00000 0.00000 0.00000
13 0.00000 0.00278 0.17075 0.00000 0.00000 0.00000
14 0.00000 0.08444 0.21685 0.00000 0.00000 0.00000
19 0.00000 0.06877 0.27659 0.00000 0.00000 0.00000
20 0.00000 0.15766 0.21141 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.60329 2.04000 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+Ws
1 0.16367 0.06396 0.02017 0.00000 0.10367 0.00000
2 0.18966 0.06406 -0.02017 0.00000 0.12078 0.00000
7 0.16416 0.08074 0.02578 0.00000 0.10414 0.00000
8 0.22517 0.08088 -0.02578 0.00000 0.14430 0.00000
13 0.15966 0.04359 0.01337 0.00000 0.10113 0.00000
14 0.21767 0.04363 -0.01337 0.00000 0.13931 0.00000
19 0.23664 0.11330 0.03657 0.00000 0.15213 0.00000
20 0.21869 0.11312 -0.03657 0.00000 0.14031 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.57533 0.60329 0.00000 0.00000 1.00578 0.00000

Condition  LC3=0.9DL+Wf
1 0.00000 0.16029 0.25278 0.00000 0.00000 0.00000
2 0.00000 -0.06427 0.28402 0.00000 0.00000 0.00000
7 0.00000 0.01425 0.26667 0.00000 0.00000 0.00000
8 0.00000 0.10696 0.36093 0.00000 0.00000 0.00000
13 0.00000 -0.00811 0.16740 0.00000 0.00000 0.00000
14 0.00000 0.07353 0.22020 0.00000 0.00000 0.00000
19 0.00000 0.04044 0.26745 0.00000 0.00000 0.00000
20 0.00000 0.12938 0.22055 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.45247 2.04000 0.00000 0.00000 0.00000
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Condition  LC4=0.9DL+Ws
1 0.16367 0.04797 0.01513 0.00000 0.10367 0.00000
2 0.18967 0.04805 -0.01513 0.00000 0.12078 0.00000
7 0.16416 0.06056 0.01933 0.00000 0.10414 0.00000
8 0.22517 0.06066 -0.01933 0.00000 0.14430 0.00000
13 0.15966 0.03269 0.01003 0.00000 0.10113 0.00000
14 0.21767 0.03273 -0.01003 0.00000 0.13931 0.00000
19 0.23665 0.08497 0.02743 0.00000 0.15214 0.00000
20 0.21868 0.08484 -0.02743 0.00000 0.14031 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.57533 0.45247 0.00000 0.00000 1.00578 0.00000

Condition  LC5=1.2DL+Wfice+Di
1 0.00000 0.17626 0.08176 0.00000 0.00000 0.00000
2 0.00000 0.12976 -0.00576 0.00000 0.00000 0.00000
7 0.00000 0.18154 0.09329 0.00000 0.00000 0.00000
8 0.00000 0.18609 -0.00129 0.00000 0.00000 0.00000
13 0.00000 0.11115 0.05755 0.00000 0.00000 0.00000
14 0.00000 0.11407 0.00245 0.00000 0.00000 0.00000
19 0.00000 0.20286 0.10758 0.00000 0.00000 0.00000
20 0.00000 0.21756 -0.02558 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.31929 0.31000 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+Wsice+Di
1 0.01750 0.15285 0.04851 0.00000 0.01169 0.00000
2 0.02250 0.15318 -0.04851 0.00000 0.01498 0.00000
7 0.01725 0.18363 0.05879 0.00000 0.01155 0.00000
8 0.02875 0.18399 -0.05879 0.00000 0.01912 0.00000
13 0.01650 0.11252 0.03504 0.00000 0.01105 0.00000
14 0.02750 0.11271 -0.03504 0.00000 0.01829 0.00000
19 0.02999 0.21035 0.06757 0.00000 0.01999 0.00000
20 0.02801 0.21007 -0.06757 0.00000 0.01868 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.18800 1.31929 0.00000 0.00000 0.12533 0.00000

Condition  LC7=1.4DL
1 0.00000 0.07462 0.02354 0.00000 0.00000 0.00000
2 0.00000 0.07474 -0.02354 0.00000 0.00000 0.00000
7 0.00000 0.09420 0.03007 0.00000 0.00000 0.00000
8 0.00000 0.09436 -0.03007 0.00000 0.00000 0.00000
13 0.00000 0.05085 0.01560 0.00000 0.00000 0.00000
14 0.00000 0.05091 -0.01560 0.00000 0.00000 0.00000
19 0.00000 0.13219 0.04267 0.00000 0.00000 0.00000
20 0.00000 0.13197 -0.04267 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.70383 0.00000 0.00000 0.00000 0.00000

Condition  LC8=0.9DL
1 0.00000 0.04797 0.01513 0.00000 0.00000 0.00000
2 0.00000 0.04805 -0.01513 0.00000 0.00000 0.00000
7 0.00000 0.06056 0.01933 0.00000 0.00000 0.00000
8 0.00000 0.06066 -0.01933 0.00000 0.00000 0.00000
13 0.00000 0.03269 0.01003 0.00000 0.00000 0.00000
14 0.00000 0.03273 -0.01003 0.00000 0.00000 0.00000
19 0.00000 0.08497 0.02743 0.00000 0.00000 0.00000
20 0.00000 0.08484 -0.02743 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.45247 0.00000 0.00000 0.00000 0.00000
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Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 0.164 LC2 0.176 LC1 0.258 LC1 0.00000 LC1 0.10367 LC2 0.00000 LC1

Min 0.000 LC1 0.048 LC4 0.015 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Max 0.190 LC4 0.153 LC6 0.284 LC3 0.00000 LC1 0.12078 LC4 0.00000 LC1

Min 0.000 LC1 -0.064 LC3 -0.049 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 0.164 LC4 0.184 LC6 0.273 LC1 0.00000 LC1 0.10414 LC4 0.00000 LC1

Min 0.000 LC1 0.014 LC3 0.019 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Max 0.225 LC2 0.186 LC5 0.361 LC3 0.00000 LC1 0.14430 LC2 0.00000 LC1

Min 0.000 LC1 0.061 LC4 -0.059 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 Max 0.160 LC4 0.113 LC6 0.171 LC1 0.00000 LC1 0.10113 LC4 0.00000 LC1

Min 0.000 LC1 -0.008 LC3 0.010 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 Max 0.218 LC2 0.114 LC5 0.220 LC3 0.00000 LC1 0.13931 LC2 0.00000 LC1

Min 0.000 LC1 0.033 LC4 -0.035 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19 Max 0.237 LC4 0.210 LC6 0.277 LC1 0.00000 LC1 0.15214 LC4 0.00000 LC1

Min 0.000 LC1 0.040 LC3 0.027 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 Max 0.219 LC2 0.218 LC5 0.221 LC3 0.00000 LC1 0.14031 LC2 0.00000 LC1

Min 0.000 LC1 0.085 LC4 -0.068 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Page3



Date: 9/13/2023

Project Name:   CAMBRIDGE MOUNT AUBURN STREET 

Project No.:       MA2850 

Designed By:      KM          Checked By:  MSC       

CHECK THRU BOLT CONNECTION CAPACITY → PROPOSED ANCHORS AT ALPHA SECTOR

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 1/2" Thru Bolt

Allowable Tensile Load = Allowable Shear Load =

FTall = 4271 lbs. Fvall = 2562 lbs.

CONNECTION PLATE CONFIGURATION (4-BOLTS)
NBOLT ROWS = 2 rows dY = 6 in (Min.)

NBOLTS = 2 bolts/row dX = 6 in (Min.)

TENSILE FORCES

Moment in X axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MX: 0 lbs.
Moment in Y axis: 152 lb-ft. (See Bentley Output)

Couple Reaction from MY: 608 lbs.
Reaction in Z direction: 277 lbs. (See Bentley Output)

Resultant per bolt: 373 lbs.

SHEAR FORCES

Moment in Z axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MZ: 0 lbs.
Reaction in X direction: 237 lbs. (See Bentley Output)
Reaction in Y direction: 210 lbs. (See Bentley Output)

Resultant per bolt: 79 lbs.

Tension Design Load /Bolts =

ft= 373.25 lbs. < 4270.6 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 79.16 lbs. < 2562.4 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.087 + 0.031 = 0.118 < 1.0 Therefore, OK !



Date: 9/13/2023
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

CHECK EPOXY ANCHOR CONNECTION CAPACITY → EXISTING ANCHORS AT BETA SECTOR

Reference: Hilti North American Product Technical Guide, 19th Edition

Epoxy Type = HIT-HY20
Anchor Diameter = 1/2 in. (HAS-E Threaded Rod)
Embedment Depth = 6 in. (Assumed)

 Allowable Loads
(lbs)

Spacing Reduct.
Factor

Edge Reduct.
Factor

Reduced Loads
(lbs)

Tensile Load 745 1.0 1.0 745.0
Shear Load 930 1.0 1.0 930.0

TENSILE FORCES

Reaction F = 297 lbs. (See Wind Loading Calculations)

SHEAR FORCES

Reactions in X direction: 297 lbs. (See Wind Loading Calculations)
Reactions in Y direction: 143 lbs. (See Ice Loading Calculations)

Resultant: 329 lbs.

No. of Supports = 1
No. of Anchors / Support = 2

Tension Design Load / Anchor =

ft= 148.25 lbs. < 745 lbs. Therefore, OK !

Shear Design Load / Anchor=

fv= 164.48 lbs. < 930 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.199 + 0.177 = 0.376 < 1.0 Therefore, OK !



Date: 9/13/2023
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

CHECK EPOXY ANCHOR CONNECTION CAPACITY → EXISTING STANDOFF ANCHORS AT BETA & GAMMA SECTOR

Reference: Hilti North American Product Technical Guide, 19th Edition

Epoxy Type = HIT-HY20
Anchor Diameter = 3/8 in. (HAS-E Threaded Rod)
Embedment Depth = 6 in.

 Allowable Loads
(lbs)

Spacing Reduct.
Factor

Edge Reduct.
Factor

Reduced Loads
(lbs)

Tensile Load 685 1.0 1.0 685.0
Shear Load 590 1.0 1.0 590.0

CONNECTION PLATE CONFIGURATION (4-BOLTS)
NBOLT ROWS = 2 rows dY = 6 in (Min.)

NBOLTS = 2 bolts/row dX = 6 in (Min.)

TENSILE FORCES

Moment in X axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MX: 0 lbs.

Moment in Y axis: 152 lb-ft. (See Bentley Output)

Couple Reaction from MY: 608 lbs.

Reaction in Z direction: 277 lbs. (See Bentley Output)

Resultant: 373 lbs. < 685 lbs. Therefore, OK !

SHEAR FORCES

Moment in Z axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MZ: 0 lbs.
Reaction in X direction: 237 lbs. (See Bentley Output)
Reaction in Y direction: 210 lbs. (See Bentley Output)

Resultant: 79 lbs. < 590 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.545 + 0.134 = 0.679 < 1.0 Therefore, OK !



Date: 9/13/2023
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

CHECK EPOXY ANCHOR CONNECTION CAPACITY → PROPOSED STANDOFF ANCHORS AT GAMMA SECTOR

Reference: Hilti North American Product Technical Guide, 22nd Edition

Epoxy Type = HIT-HY270
Anchor Diameter = 5/8 in. (HAS-E Threaded Rod)
Embedment Depth = 6 in.

 Allowable Loads
(lbs)

Spacing Reduct.
Factor

Edge Reduct.
Factor

Reduced Loads
(lbs)

Tensile Load 1025 0.5 1.0 512.5
Shear Load 1405 0.5 1.0 702.5

CONNECTION PLATE CONFIGURATION (4-BOLTS)
NBOLT ROWS = 2 rows dY = 8 in (Min.)
NBOLTS = 2 bolts/row dX = 8 in (Min.)

TENSILE FORCES

Moment in X axis: 0 lb-ft. (See Bentley Output)
Couple Reaction from MX: 0 lbs.
Moment in Y axis: 144 lb-ft. (See Bentley Output)
Couple Reaction from MY: 432 lbs.
Reaction in Z direction: 361 lbs. (See Bentley Output)

Resultant per bolt: 306 lbs. < 512.5 lbs. Therefore, OK !

SHEAR FORCES

Moment in Z axis: 0 lb-ft. (See Bentley Output)
Couple Reaction from MZ: 0 lbs.
Reaction in X direction: 225 lbs. (See Bentley Output)
Reaction in Y direction: 186 lbs. (See Bentley Output)

Resultant per bolt: 73 lbs. < 702.5 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.598 + 0.104 = 0.701 < 1.0 Therefore, OK !



                                                                                                     

Equipment Platform
Calculations



Date: 9/13/2023
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Wind Analysis → Equipment Platform

Reference Codes:

-Massachusetts State Building Code, 9th Edition

-International Building Code 2015 (IBC 2015)

-Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)

Structure Classification IV (ASCE 7-10 Table 1.5-1)

Basic Wind Speed, V 139 mph (MA Building Code Table 1604.11)

Importance Factor, I 1 (ASCE 7-10 Table 1.5-2)

Exposure Category C (ASCE 7-10 Section 26.7)

Height Above Ground Level, z 96 ft (Top of Cabinet)

Exposure Coefficient, Kz 1.25 (ASCE 7-10 Table 29-3.1)

Wind Directionality Coef., Kd 0.90 (ASCE 7-10 Table 26.6-1)

Topographic Factor, Kzt 1.00 (ASCE 7-10 Section 26.8.2)

Velocity Pressure, qz = 0.00256KzKztKdV2 (ASCE 7-10 Equation 29.3-1)
= 55.73 psf

Gust Factor, G 0.85 (ASCE 7-10 Section 26.9)

Enclosure Shape: Square

Net Force Coefficient, Cf 1.32 (ASCE 7-10 Figure 29.5-1)

Area Wind Force, F = qzGCf (ASCE 7-10 Equation 29.5-2)

= 62.38 psf



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Fiber Box (Front)

Dimensions (ft) Wide, w Depth, d Height, h
Fiber Box 2.00 0.67 2.50

Calculate Overturning Moment

Wind Force, F = 318.71 lbs

Moment Arm, D = 2.50 ft

Moment, M   = F x D
= 796.78 lb-ft



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Fiber Box (Side)

Dimensions (ft) Wide, w Depth, d Height, h
Fiber Box 0.67 2.00 2.50

Calculate Overturning Moment

Wind Force, F = 103.49 lbs

Moment Arm, D = 2.50 ft

Moment, M   = F x D
= 258.72 lb-ft



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Surge Arrestor (Front)

Dimensions (ft) Wide, w Depth, d Height, h
Surge Arrestor 2.00 0.67 2.50

Calculate Overturning Moment

Wind Force, F = 318.71 lbs

Moment Arm, D = 2.50 ft

Moment, M   = F x D
= 796.78 lb-ft



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Surge Arrestor (Side)

Dimensions (ft) Wide, w Depth, d Height, h
Surge Arrestor 0.67 2.00 2.50

Calculate Overturning Moment

Wind Force, F = 103.49 lbs

Moment Arm, D = 2.50 ft

Moment, M   = F x D
= 258.72 lb-ft



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Telco Cabinet (Front)

Dimensions (ft) Wide, w Depth, d Height, h
Telco Cabinet 2.00 0.67 2.50

Calculate Overturning Moment

Wind Force, F = 318.71 lbs

Moment Arm, D = 3.50 ft

Moment, M   = F x D
= 1115.49 lb-ft



Date:                     9/13/2023
Project Name:   CAMBRIDGE MT AUBURN HOSPITAL 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Calculate Overturning Moment from Telco Cabinet (Side)

Dimensions (ft) Wide, w Depth, d Height, h
Telco Cabinet 0.67 2.00 2.50

Calculate Overturning Moment

Wind Force, F = 103.49 lbs

Moment Arm, D = 2.50 ft

Moment, M   = F x D
= 258.72 lb-ft
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Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Load Breakdown at Existing Steel Platform

Dead Loads:
Grating 15 psf

Handrail 10 plf

Live Loads:

Service 25 psf

Handrail 50 plf

● Beam A

Dead Load

→ Grating 15 psf x 2.50 ft.  (Tributary Width)

37.5 plf

→ Handrail 10 plf

Live Load
→ Service 25 psf x 2.50 ft.  (Tributary Width)

= 62.5 plf

→ Handrail 50 plf
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Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

Load Breakdown at Existing Steel Platform (cont.)

● Beam B

Dead Load
→ Grating 15 psf x 4.00 ft.  (Tributary Width)

60.0 plf

Live Load
→ Service 25 psf x 4.00 ft.  (Tributary Width)

= 100.0 plf

● Beam C

Dead Load

→ Grating 15 psf x 1.50 ft.  (Tributary Width)

22.5 plf

→ Handrail 10 plf

Live Load
→ Service 25 psf x 1.50 ft.  (Tributary Width)

= 37.5 plf

→ Handrail 50 plf
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Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
LL Live Load No LL
WL1 Wind Load Side 1 No WIND
WL2 Wind Load Side 2 No WIND
WL3 Wind Load Side 3 No WIND
WL4 Wind Load Side 4 No WIND
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Load on nodes
_______________________________________________________________________________________________________________________________

Condition Node FX FY FZ MX MY MZ
[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 69 0.00 -0.05 0.00 0.00 0.00 0.00

70 0.00 -0.05 0.00 0.00 0.00 0.00
71 0.00 -0.05 0.00 0.00 0.00 0.00
72 0.00 -0.05 0.00 0.00 0.00 0.00
77 0.00 -0.525 0.00 0.00 0.00 0.00
78 0.00 -0.525 0.00 0.00 0.00 0.00
79 0.00 -0.525 0.00 0.00 0.00 0.00
80 0.00 -0.525 0.00 0.00 0.00 0.00
85 0.00 -0.50 0.00 0.00 0.00 0.00
86 0.00 -0.50 0.00 0.00 0.00 0.00
87 0.00 -0.50 0.00 0.00 0.00 0.00
88 0.00 -0.50 0.00 0.00 0.00 0.00
93 0.00 -0.10 0.00 0.00 0.00 0.00
94 0.00 -0.10 0.00 0.00 0.00 0.00
95 0.00 -0.10 0.00 0.00 0.00 0.00
96 0.00 -0.10 0.00 0.00 0.00 0.00
115 0.00 -0.10 0.00 0.00 0.00 0.00
116 0.00 -0.06 0.00 0.00 0.00 0.00
117 0.00 -0.025 0.00 0.00 0.00 0.00
118 0.00 -0.06 0.00 0.00 0.00 0.00
119 0.00 -0.06 0.00 0.00 0.00 0.00
120 0.00 -0.025 0.00 0.00 0.00 0.00
148 0.00 -0.103 0.00 0.00 0.00 0.00
149 0.00 -0.103 0.00 0.00 0.00 0.00
150 0.00 -0.103 0.00 0.00 0.00 0.00
151 0.00 -0.103 0.00 0.00 0.00 0.00
157 0.00 -0.038 0.00 0.00 0.00 0.00
165 0.00 -0.038 0.00 0.00 0.00 0.00
166 0.00 -0.038 0.00 0.00 0.00 0.00
167 0.00 -0.038 0.00 0.00 0.00 0.00
171 0.00 -0.007 0.00 0.00 0.00 0.00
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172 0.00 -0.007 0.00 0.00 0.00 0.00
173 0.00 -0.007 0.00 0.00 0.00 0.00
174 0.00 -0.007 0.00 0.00 0.00 0.00

WL1 115 0.00 0.00 0.00 -1.115 0.00 0.00
116 0.00 0.00 0.00 -0.259 0.00 0.00
117 0.00 0.00 0.00 -0.259 0.00 0.00
118 0.00 0.00 0.00 -0.797 0.00 0.00
119 0.00 0.00 0.00 -0.797 0.00 0.00
120 0.00 0.00 0.00 -0.259 0.00 0.00

WL2 115 0.00 0.00 0.00 0.00 0.00 0.259
116 0.00 0.00 0.00 0.00 0.00 0.797
117 0.00 0.00 0.00 0.00 0.00 0.767
118 0.00 0.00 0.00 0.00 0.00 0.259
120 0.00 0.00 0.00 0.00 0.00 0.767

WL3 115 0.00 0.00 0.00 1.115 0.00 0.00
116 0.00 0.00 0.00 0.259 0.00 0.00
117 0.00 0.00 0.00 0.259 0.00 0.00
118 0.00 0.00 0.00 0.797 0.00 0.00
119 0.00 0.00 0.00 0.797 0.00 0.00
120 0.00 0.00 0.00 0.259 0.00 0.00

WL4 115 0.00 0.00 0.00 0.00 0.00 -0.259
116 0.00 0.00 0.00 0.00 0.00 -0.797
117 0.00 0.00 0.00 0.00 0.00 -0.767
119 0.00 0.00 0.00 0.00 0.00 -0.259
120 0.00 0.00 0.00 0.00 0.00 -0.767

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 1 y -0.01 -0.01 36.50 Yes 51.50 Yes

2 y -0.01 -0.01 33.75 Yes 79.00 Yes
3 y -0.048 -0.048 0.00 No 100.00 Yes
4 y -0.048 -0.048 0.00 No 50.00 Yes

y -0.06 -0.06 50.00 Yes 100.00 Yes
5 y -0.033 -0.033 0.00 Yes 50.00 Yes
9 y -0.01 -0.01 0.00 No 100.00 Yes
10 y -0.06 -0.06 0.00 No 100.00 Yes
11 y -0.06 -0.06 0.00 No 100.00 Yes

LL 1 y -0.05 -0.05 36.50 Yes 51.50 Yes
2 y -0.05 -0.05 33.75 Yes 79.00 Yes
3 y -0.113 -0.113 0.00 No 100.00 Yes
4 y -0.113 -0.113 0.00 No 50.00 Yes

y -0.10 -0.10 50.00 Yes 100.00 Yes
5 y -0.088 -0.088 0.00 Yes 50.00 Yes
9 y -0.05 -0.05 0.00 No 100.00 Yes
10 y -0.10 -0.10 0.00 No 100.00 Yes
11 y -0.10 -0.10 0.00 No 100.00 Yes

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Load on shells
_______________________________________________________________________________________________________________________________

Condition Shell Pressure Temp.
[Kip/ft2] [F]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
WL1 6 0.062 0.00

11 0.062 0.00
16 0.062 0.00
24 0.062 0.00
39 0.062 0.00
44 0.062 0.00
49 0.062 0.00

WL2 7 0.062 0.00
12 0.062 0.00
17 0.062 0.00
21 0.062 0.00
40 0.062 0.00
45 0.062 0.00
50 0.062 0.00

WL3 8 0.062 0.00
13 0.062 0.00
18 0.062 0.00
22 0.062 0.00
41 0.062 0.00
46 0.062 0.00
51 0.062 0.00

WL4 9 0.062 0.00
14 0.062 0.00
19 0.062 0.00
23 0.062 0.00
42 0.062 0.00
47 0.062 0.00
52 0.062 0.00

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
LL Live Load No 0.00 0.00 0.00
WL1 Wind Load Side 1 No 0.00 0.00 0.00
WL2 Wind Load Side 2 No 0.00 0.00 0.00
WL3 Wind Load Side 3 No 0.00 0.00 0.00
WL4 Wind Load Side 4 No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 9/19/2023 6:17 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.4DL
LC2=1.2DL+1.6LL
LC3=1.2DL+LL
LC4=1.2DL+0.5WL1
LC5=1.2DL+0.5WL2
LC6=1.2DL+0.5WL3
LC7=1.2DL+0.5WL4
LC8=1.2DL+LL+WL1
LC9=1.2DL+LL+WL2
LC10=1.2DL+LL+WL3
LC11=1.2DL+LL+WL4
LC12=1.2DL+LL
LC13=0.9DL+WL1
LC14=0.9DL+WL2
LC15=0.9DL+WL3
LC16=0.9DL+WL4
LC17=0.9DL

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C 6X8.2 7 LC8 at 50.00% 0.01 OK
16 LC10 at 0.00% 0.02 OK
17 LC8 at 75.00% 0.20 OK
18 LC11 at 48.96% 0.08 OK
19 LC11 at 100.00% 0.09 OK
21 LC10 at 50.00% 0.00 OK
54 LC10 at 75.00% 0.17 OK
55 LC9 at 66.67% 0.06 OK
56 LC9 at 0.00% 0.11 OK
57 LC2 at 50.00% 0.01 OK
58 LC10 at 50.00% 0.01 OK
59 LC10 at 50.00% 0.01 OK
72 LC10 at 46.88% 0.01 OK

-------------------------------------------------------------------------------------------------------------------
HSS_SQR 4X4X1_4 35 LC2 at 50.00% 0.74 OK

37 LC8 at 50.00% 0.34 OK
-------------------------------------------------------------------------------------------------------------------

L 3X3X5_16 36 LC2 at 37.50% 0.66 OK
38 LC2 at 37.50% 0.30 OK

-------------------------------------------------------------------------------------------------------------------
P1000 Unistrut 79 LC10 at 44.64% 0.23 OK Eq. H1.2-1

80 LC10 at 44.64% 0.31 OK Eq. H1.2-1
-------------------------------------------------------------------------------------------------------------------

PIPE 3x0.216 73 LC11 at 0.00% 0.01 OK
74 LC10 at 100.00% 0.04 OK

-------------------------------------------------------------------------------------------------------------------
W 12X26 3 LC10 at 100.00% 0.63 OK

4 LC2 at 50.00% 0.26 OK
5 LC2 at 49.63% 0.24 OK

-------------------------------------------------------------------------------------------------------------------
W 18X55 1 LC8 at 35.94% 0.55 With warnings

2 LC10 at 32.74% 0.84 With warnings
-------------------------------------------------------------------------------------------------------------------
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W 8X10 9 LC2 at 50.00% 0.49 OK
10 LC2 at 48.44% 0.16 OK
11 LC10 at 12.11% 0.15 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 9/19/2023 6:19 PM
Units system: English



Current Date: 9/19/2023 6:17 PM
Units system: English

Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.4DL
1 3.62281 3.34044 -0.01328 0.00000 0.00000 0.00000
7 9.62586 6.70527 -0.01815 0.00000 0.00000 0.00000
122 -9.58729 9.30256 -0.01850 0.00000 0.00000 0.00000
126 -3.66138 4.63306 0.04993 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 23.98133 0.00000 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+1.6LL
1 6.54674 5.88230 -0.02563 0.00000 0.00000 0.00000
7 14.93830 10.16794 -0.03272 0.00000 0.00000 0.00000
122 -14.86535 13.95975 -0.02577 0.00000 0.00000 0.00000
126 -6.61968 7.68373 0.08412 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 37.69373 0.00000 0.00000 0.00000 0.00000

Condition  LC3=1.2DL+LL
1 5.25808 4.75022 -0.01911 0.00000 0.00000 0.00000
7 12.42075 8.51063 -0.02530 0.00000 0.00000 0.00000
122 -12.36587 11.71438 -0.02371 0.00000 0.00000 0.00000
126 -5.31296 6.29164 0.06811 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 31.26687 0.00000 0.00000 0.00000 0.00000

Condition  LC4=1.2DL+0.5WL1
1 4.58146 2.96774 0.87844 0.00000 0.00000 0.00000
7 6.67966 5.62490 0.86889 0.00000 0.00000 0.00000
122 -7.98007 7.74324 0.00467 0.00000 0.00000 0.00000
126 -3.28105 4.21954 0.39346 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 20.55543 2.14546 0.00000 0.00000 0.00000

Condition  LC5=1.2DL+0.5WL2
1 3.40367 2.88136 -0.00939 0.00000 0.00000 0.00000
7 9.62882 5.89500 -0.01662 0.00000 0.00000 0.00000
122 -8.18663 7.82589 -0.01582 0.00000 0.00000 0.00000
126 -3.13677 3.95318 0.04184 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.70910 20.55543 0.00000 0.00000 0.00000 0.00000
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Condition  LC6=1.2DL+0.5WL3
1 1.62945 2.75847 -0.91874 0.00000 0.00000 0.00000
7 9.81017 5.87069 -0.87960 0.00000 0.00000 0.00000
122 -8.44526 8.20347 -0.02153 0.00000 0.00000 0.00000
126 -2.99435 3.72279 -0.32559 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 20.55543 -2.14546 0.00000 0.00000 0.00000

Condition  LC7=1.2DL+0.5WL4
1 2.80899 2.84517 -0.01218 0.00000 0.00000 0.00000
7 6.86204 5.60023 -0.01347 0.00000 0.00000 0.00000
122 -8.24130 8.12070 -0.01763 0.00000 0.00000 0.00000
126 -3.13883 3.98933 0.04327 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.70910 20.55543 0.00000 0.00000 0.00000 0.00000

Condition  LC8=1.2DL+LL+WL1
1 8.77438 4.95663 1.94612 0.00000 0.00000 0.00000
7 8.72532 8.26715 1.95618 0.00000 0.00000 0.00000
122 -11.90437 11.24095 -0.26924 0.00000 0.00000 0.00000
126 -5.59533 6.80214 0.65786 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 31.26687 4.29092 0.00000 0.00000 0.00000

Condition  LC9=1.2DL+LL+WL2
1 5.85368 4.78617 -0.01618 0.00000 0.00000 0.00000
7 15.19359 8.80303 -0.02808 0.00000 0.00000 0.00000
122 -12.31788 11.42201 -0.02229 0.00000 0.00000 0.00000
126 -5.31120 6.25565 0.06655 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 3.41819 31.26687 0.00000 0.00000 0.00000 0.00000

Condition  LC10=1.2DL+LL+WL3
1 1.72808 4.54234 -2.08801 0.00000 0.00000 0.00000
7 16.12839 8.75506 -1.90377 0.00000 0.00000 0.00000
122 -12.82660 12.18895 0.30474 0.00000 0.00000 0.00000
126 -5.02987 5.78052 -0.60389 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 31.26687 -4.29092 0.00000 0.00000 0.00000

Condition  LC11=1.2DL+LL+WL4
1 4.66241 4.71426 -0.02211 0.00000 0.00000 0.00000
7 9.65314 8.21782 -0.02250 0.00000 0.00000 0.00000
122 -12.41898 12.00713 -0.02505 0.00000 0.00000 0.00000
126 -5.31475 6.32766 0.06966 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -3.41819 31.26687 0.00000 0.00000 0.00000 0.00000

Condition  LC12=1.2DL+LL
1 5.25808 4.75022 -0.01911 0.00000 0.00000 0.00000
7 12.42075 8.51063 -0.02530 0.00000 0.00000 0.00000
122 -12.36587 11.71438 -0.02371 0.00000 0.00000 0.00000
126 -5.31296 6.29164 0.06811 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 31.26687 0.00000 0.00000 0.00000 0.00000
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Condition  LC13=0.9DL+WL1
1 5.05392 2.35638 1.66856 0.00000 0.00000 0.00000
7 3.27375 4.06550 1.70221 0.00000 0.00000 0.00000
122 -5.68706 5.52533 0.17512 0.00000 0.00000 0.00000
126 -2.64061 3.46937 0.74503 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 15.41657 4.29092 0.00000 0.00000 0.00000

Condition  LC14=0.9DL+WL2
1 2.92505 2.18373 -0.00478 0.00000 0.00000 0.00000
7 8.94363 4.60677 -0.01408 0.00000 0.00000 0.00000
122 -6.09989 5.68375 -0.01141 0.00000 0.00000 0.00000
126 -2.35060 2.94231 0.03026 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 3.41819 15.41657 0.00000 0.00000 0.00000 0.00000

Condition  LC15=0.9DL+WL3
1 -0.39711 1.93738 -1.74843 0.00000 0.00000 0.00000
7 9.08194 4.55757 -1.65516 0.00000 0.00000 0.00000
122 -6.62069 6.43469 -0.14167 0.00000 0.00000 0.00000
126 -2.06414 2.48694 -0.74566 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 15.41657 -4.29092 0.00000 0.00000 0.00000

Condition  LC16=0.9DL+WL4
1 1.73646 2.11122 -0.01020 0.00000 0.00000 0.00000
7 3.41346 4.01507 -0.00745 0.00000 0.00000 0.00000
122 -6.21318 6.27555 -0.01540 0.00000 0.00000 0.00000
126 -2.35492 3.01472 0.03305 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -3.41819 15.41657 0.00000 0.00000 0.00000 0.00000

Condition  LC17=0.9DL
1 2.33077 2.14748 -0.00746 0.00000 0.00000 0.00000
7 6.17598 4.31112 -0.01078 0.00000 0.00000 0.00000
122 -6.15400 5.97947 -0.01343 0.00000 0.00000 0.00000
126 -2.35275 2.97850 0.03166 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 15.41657 0.00000 0.00000 0.00000 0.00000

Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments
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Envelope of nodal reactions for       :
LC1=1.4DL
LC2=1.2DL+1.6LL
LC3=1.2DL+LL
LC4=1.2DL+0.5WL1
LC5=1.2DL+0.5WL2
LC6=1.2DL+0.5WL3
LC7=1.2DL+0.5WL4
LC8=1.2DL+LL+WL1
LC9=1.2DL+LL+WL2
LC10=1.2DL+LL+WL3
LC11=1.2DL+LL+WL4
LC12=1.2DL+LL
LC13=0.9DL+WL1
LC14=0.9DL+WL2
LC15=0.9DL+WL3
LC16=0.9DL+WL4
LC17=0.9DL

                                                                                  Forces                                                                                                                                                    Moments                                                                          
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 Max 8.774 LC8 5.882 LC2 1.946 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.397 LC15 1.937 LC15 -2.088 LC10 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Max 16.128 LC10 10.168 LC2 1.956 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 3.274 LC13 4.015 LC16 -1.904 LC10 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
122 Max -5.687 LC13 13.960 LC2 0.305 LC10 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -14.865 LC2 5.525 LC13 -0.269 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
126 Max -2.064 LC15 7.684 LC2 0.745 LC13 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -6.620 LC2 2.487 LC15 -0.746 LC15 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date: 9/19/2023
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case) → EXISTING PLATFORM ANCHORS

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 3/4" Thru Bolt

Allowable Tensile Load =

FTall = 19880 lbs.

Allowable Shear Load =

Fvall = 11928 lbs.

TENSILE FORCES

Reaction F = 16128 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in Z direction: 1956 lbs. (See Bentley Output)
Reactions in Y direction: 10168 lbs. (See Bentley Output)

Resultant: 10354 lbs.

No. of Supports = 1
No. of Bolts / Support = 8

Tension Design Load /Bolts =

ft= 2016.00 lbs. < 19880 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 1294.30 lbs. < 11928 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.101 + 0.109 = 0.210 < 1.0 Therefore, OK !



Date: 10/8/2019
Project Name:   CAMBRIDGE MOUNT AUBURN STREET 
Project No.:       MA2850 
Designed By:      KM          Checked By:  MSC       

CHECK EPOXY ANCHOR CONNECTION CAPACITY → EXISTING PLATFORM ANCHORS

Reference: Hilti North American Product Technical Guide, 19th Edition

Epoxy Type = HIT-HY150
Anchor Diameter = 3/4 in. (HAS-E Threaded Rod)
Embedment Depth = 4 in.

 Allowable Loads
(lbs)

Spacing Reduct.
Factor

Edge Reduct.
Factor

Conc. Thickness
Reduct. Factor

Reduced Loads (lbs)

Tensile Load 3925 0.91 0.87 1.00 3107.42
Shear Load 7680 0.91 0.71 1.00 4962.05

TENSILE FORCES

Reaction F = 0 lbs. (Gravity Load Supported by Building Column)

SHEAR FORCES

Reactions in X direction: 14865 lbs. (See Bentley Output)
Reactions in Z direction: 305 lbs. (See Bentley Output)

Resultant: 14868 lbs.

No. of Supports = 1
No. of Anchors / Support = 4

Tension Design Load / Anchor =

ft= 0.00 lbs. < 3107.4 lbs. Therefore, OK !

Shear Design Load / Anchor=

fv= 3717.03 lbs. < 4962 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.000 + 0.749 = 0.749 < 1.0 Therefore, OK !
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