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Executive Summary     
 
 
 North Shore at Canton is a four story town home structure built on top of a 
concrete pier in Baltimore harbor.  For the purposes of this report, the building can be 
considered as three different structures.  The concrete pier will make up the foundation, 
the first floor is a rigid steel frame, which is pinned to the pier, and the second, third and 
fourth floors are comprised of a bearing/shear wall system, made up of steel studs and 
gypsum sheathing.  The floor system for the first floor is made up of pre-cast hollow core 
planks, which are welded to the steel frame, and a 2-1/2” topping of concrete.  The 
second, third, and fourth floor systems are made up of pre-engineered floor trusses 
topped with ¾” OSB, which rest on the bearing/shear wall. 
 
 An analysis was made to determine the capacity of the lateral force resisting 
system. Both wind and seismic loads were calculated and compared based on the 
Allowable Stress Design equations as given in the IBC 2003.  The loads were distributed 
to the building based on tributary area, the shear walls were analyzed and then the steel 
frame, the forces on the frame were to come from the lateral load at that level, as well as 
the resulting base shear and resulting moment that are caused from the three stories of 
shear walls that sit on top of it.  The loads then transferred from the columns into the pier 
bents.  The shear capacity of a typical shear wall was considered for this report, as well as 
story drift, overturning moment, also the steel frame was analyzed using a computer 
model.   The pier structure was assumed to be able to carry the loads transferred from the 
columns. 
 
 There are two span directions for the shear walls, and it was determined that the 
short spanning shear walls could carry the story forces, while the long span could not.  
Over-turning moment was not a factor, as the dead load of the structure provided enough 
resisting moment against the story force moment.  Also Lateral drift was not an issue as 
the building deflection was within limitation, however it should be noted that some 
calculations were based on assumptions and should be verified. 
 



 
 
Introduction 
 
 
 North Shore at Canton is a four story town home structure, built over a pier in 
Baltimore harbor.  The pier structure is supported by concrete piles, which also make up 
the pier bents.  The bents span 60’, are spaced at 25’, and are tied together with a cast in 
place concrete slab.  The top of the pier level is also the first floor of the town home 
structure.  The first floor structure is comprised of a rigid steel frame topped with hollow 
core pre-cast planks and a thin layer of concrete.  The steel frame consists of W 12x96 
columns, 9’ in height, that line up over the pier bents.  The columns are to be considered 
pinned to the pier structure.  The steel beams that make up the rigid frame range from W 
24x62, to W 24x78.  The second, third, and fourth floors are made up of 25’x30’ bays, 
with a floor height of 10’.  The top three floors have bearing/shear walls that are spaced 
25’ apart and line up directly over the steel columns and pier bents.  There is also a shear 
wall which spans the length of the building, 250’.  The walls are comprised of steel studs 
and use gypsum board as the diaphragm.  The floor systems of the top three floors are 
made up of pre-engineered wood floor trusses spaced 16” on center.  
 
 This report will analyze the lateral force resisting elements of the building.  The 
loads considered for this analysis were wind and seismic and were derived from the IBC 
2003; however it should be noted that the building was designed under the BOCA 1996 
code where wind loads usually controlled the design of the lateral system.  The report 
will also consist of, but is not limited to, the load distribution to the lateral system, the 
load capacity of a typical shear wall, overturning moment, and lateral building deflection.  
It should be noted, for the purposes of this report, that the top of the pier will be 
considered ground level, and all lateral loading transferred into the pier structure will be 
resisted by diagonal piles. 
 
 
 
 
Loads and Load Cases 
 
 
 The loads used when the building was designed were derived from the BOCA 
1996 codes.  The BOCA ‘96 code has some downfalls; one is that the wind load 
predominately controlled over seismic load in most places, another is that the use of 
lateral sheathing was not of big concern.  The load used for the lateral design of the 
building structure, was a wind load with an approximate pressure of 14 psf. 
 
 The loads used for the purpose of this report were derived for the IBC 2003, and 
both wind and seismic loads were considered.  Wind and seismic calculations are located 
in Appendix A.   The resulting story forces are located on the next page. 
 



Un-factored Story Forces: 
 
Short Span 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Long Span 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Load Cases: 
 
 Since the shear walls use gypsum as the diaphragm, the load cases used will be 
derived from the Allowable Stress Design equations.   Both types of loading were 
considered in each span direction, based on the ASD equation:   
 
D + ( W or 0.7E ) + L + ( Lr or S or R)                         (IBC 2003 eq: 16-10) 
 
Only D + ( W or 0.7E ) will be considered for the purposes of this report. 
 
When both loads are put into this equation, the seismic loads still control in both span 
directions. Loading comparisons are located in Appendix A. 



Distribution 
 
 Lateral loads will be distributed to each member based on tributary width.  This 
assumption was based on the fact that the shear walls have an equal stiffness, and are laid 
out in an equal and symmetric manner. A diagram of the shear wall layout is located in 
Appendix A.  Also the rigid steel frame which makes up the first floor has both a 
symmetrical layout and equal stiffness, which also backs up my assumption.  It should 
also be noted that each floor system should be considered a rigid diaphragm, so the load 
would transfer entirely into the lateral elements. 
 
Analysis and Member Checks 
  

For the purposes of this report, the building will be considered as three separate 
structural systems; three stories of shear walls, one level of a rigid steel frame, and the 
concrete pier.  First the top three floor of the building will be analyzed as a simple shear 
wall system.  Since the shear wall sit on top of the concrete and hollow core planks, it 
will be assumed that the base shear and resulting moment will be resisted by the steel 
frame that supports it.  The frame will have a story force acting on it as well.  Since the 
steel columns are pinned to the pier, moments will not transfer into the concrete bents, 
only lateral and axial forces.  
 
 The shear wall analysis method used, was obtained from the IBC 2003.  The 
allowable shear for the diaphragm member of the shear wall came from table 2306.4.5. 
For the short span, ½” gypsum board with nail spacing of 6” around the edges and 12” 
intermediate was the information used to obtain the table value.  A value of 90 plf was 
noted, and since the walls are to be considered double sheathed the value was increased 
to 180 plf.  For the long spanning shear walls there were some differences in the 
sheathing used. On the exterior bays a sheathing of 15/32” Plywood was used, while the 
interior units used the ½” gypsum board.  The long spanning shear walls are to be 
considered double sheathed, and nail spacing is provided in Appendix A. 
 
Allowable Shear Values (for single sided sheathing): 
 
½” Gypsum 
Board 

90 plf IBC 2003 
Table 2306.4.5

15/32” 
Plywood 

170plf IBC 2003 
Table 2306.4.1

 
These values were adjusted and compared to the tributary story shear at each level.  The 
shear walls spanning the short direction were adequate to carry the load\; however the 
shear in the long span direction, while it could be carried by the plywood, the plywood 
would need four times as much sheathing to carry the load correctly. 
 The tributary base shears and resulting moments from the top three floor, were 
distributed into the steel frame that they sit on.  This was modeled in a computer 
program.  Complete results are located in Appendix A. 
Story Drift: 



 
 The story drift calculations were based on the equation given in the IBC 2003, for 
shear wall deflection.  Some assumptions need to be noted about this analysis; first the 
shear wall deflection equation is based on two parts, deflection of the chord member and 
deflection of the diaphragm member.  Since the chord members are made up from cold 
rolled steel studs, the area of the members and the modulus of elasticity will be adjusted 
accordingly.  Also since the diaphragm is made up of gypsum board, some material 
properties have to be assumed.  All information used for the assumption was obtained 
from USG, and is available upon request. 
 
 
Story Deflection 

1 0.1” 
2 0.098” 
3 0.151” 
4 0.205” 

Total 0.554” 

 
 The overall building drift was based on H / 480, with H = height (in), and is equal 
to 1.2” > 0.554” therefore lateral drift is ok. However these deflection calculations were 
based on assumptions made and can not be permitted until proper information is verified. 
 
Drift calculations are located in Appendix A. 
 
Over-turning Moment: 
 
 It was found that the dead load for the structure was more than adequate to resist 
the over turning moment caused by the story shear.  A representation of this is located in 
Appendix A. 
 
 
 
Conclusion 
 
 The purpose of this report was to gain a better understanding of the lateral system 
of the building, the transfer of the loads, and how these factors affect items such as 
building drift.  Most values calculated were with in acceptable values, though it should be 
noted that these values were based on some important assumptions that should be verified 
before they are used for any practical purposes.  Also it should be noted that the pier 
structure is assumed to be capable of supporting the loads that are transferred through the 
steel columns.  Since some of the lateral elements could not support the loads given and 
since the building was designed from a previous code, more analysis, and possible 
redesign, will be required. 
 



Appendix A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Load Calculations: Wind Loads 
 

 
 
 
 
 
 



Load Calculations: Seismic Loads 
 

 
 
 
 
 
 
 
 



Load Calculations: Seismic Loads 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Load Analysis:  Shear walls 
 

 



Load Analysis:  Shear walls 
 

 



Load Analysis:  Shear walls 
 

 
 



Load Analysis:  Shear walls 
 

 



Load Analysis:  Steel Frame 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Load Analysis:  Steel Frame 
 

 
 
 



Load Analysis:  Steel Frame 
 

 
 

 



Load Analysis:  Steel Frame 
 
Member Moments: 
 

 
 
Local Member Displacement: 
 

 
 
Deflected Shape: 
 

 
 
 



Load Analysis:  Story Drift 
 

 
 
 
 
 
 



Load Analysis:  Story Drift 
 

 
 
 
 
 
 



Load Analysis:  Story Drift 
 

 



Load Analysis:  Over-turning Moment 
 

 
 
 
 
 


