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Executive Summary  
 
This technical report is a detailed analysis of the lateral force resisting systems of Spring Run 

Assisted Living, which is the newest building in Willow Valley Retirement Community.  By 
analyzing the buildings lateral systems, a critical load was identified.  Also, wall rigidities, 
locations of shear walls, and location of bearing walls were also computed.  Finally the 
building was analyzed for story and building drift along with the overturning moment capacity. 

  
This 4 story building is constructed using all load bearing masonry walls and several columns.  

Some of these masonry walls are identified as shear resisting walls.  All walls are made of 8” 
CMU and are reinforced.   

 
After an analysis of wind and seismic loading, it was concluded that since the seismic load is 

over twice that of the wind, seismic will control.  After identifying the controlling load, a spot 
check of a shear wall was possible to conclude that Spring Run Assisted Living was adequately 
designed to resist the lateral loads in question.  It was also possible to conclude that the 
building drift is under the allowed limit set forth in ASCE 7-02 recommended limit.   

 
Finally, an overturning moment analysis proved that the building can clearly resist an over 

turning moment of that which the building will experience.  The moment resisting ability was 
nearly a factor 20 over that of the worst case scenario. 
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 Introduction 
 
Spring Run Assisted Living is a 4 story masonry and pre-cast hollow core plank floor building 

located just south of the heart of Lancaster, PA.  This technical assignment is a detailed 
analysis of the lateral support for this building. 

 
Lateral System 
 
Brief Overview of Building: 
 

 Load bearing masonry shear walls 
 Steel columns and beams are used strategically used to support plank flooring from 

gravity loads.   
 Foundation: Wall footings under load-bearing masonry walls and spread footings under 

columns 
 Floor/Roof System:  8” hollow core pre-cast planks (2” topping on floors and no-

topping used on roof) 
 

Detailed Breakdown of Walls: 
 

 All walls are of 8” CMU with 1500 psi f’m.   
 All shear walls are required to have 2 #5 bars placed in the last 2 cells of the shear wall. 
 First floor:  #5 bars are used at 16” o.c. with full grouting. 
 Second floor:  #5 bars used at 24” o.c. with full grouting. 
 Third and Fourth floors: #5 bars used at 48” o.c. with grouting at 24” o.c. 

 
Foundation System: 
 

 Spread footings vary from 3’ x 3’ through 9’ x 9’ dependant on their placement 
throughout the building. 

 Wall footings range from 3’ wide through 4’ wide dependant on the location of the 
walls, i.e. exterior and interior walls. 

 The Slab-on-Grade system is a 4” concrete slab with 6x6 – w2.9 x w2.9 WWF 
reinforcing. 

 
Floor System: 
 

 8” Pre-cast hollow core planks 
 Spans are typically 19’ or 27’ dependant upon location. 
 Spans are typically perpendicular to longitudinal wall of section. 
 Plank flooring and steel members do not contribute to the lateral force resistance 

system. 
 

Lateral Forces 
 
The lateral loading on the building will be controlled by either the wind loads or the seismic 

loads.  Following is the summary of the analysis of lateral loads on the building.   
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Wind Loading:  After analysis it was determined that Spring Run Assisted Living meets all 
the necessary requirements set forth in ASCE 7-02 to be analyzed for wind loading the 
category of components and cladding. 
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Seismic Loading:  Spring Run Assisted Living was analyzed with the parameters set for 
through ASCE 7-02 for a 4-story masonry unit located in Lancaster, PA. 

 

 Controlling Loading:  After thorough analyze of Spring Run Assisted Living and the load 
combinations set for in ASCE 7-02, it has been concluded that this building will experience 
will experience a higher later force due to seismic loading.  Because the seismic loading is 
more then twice that of the wind loading, wind loading will never control.   
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Distribution of Lateral Loads 
 
Load induced due to seismic activity will be transferred to the load bearing masonry shear 

walls through the floor system.  The load will then follow a direct path through the shear 
walls directly to the wall footings.  The footings bear on compacted fill rated with a 
minimum bearing capacity of 5ksi.  

 

 
 

Lateral Load Path 
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Shear Wall Plan 

 
 
Shear Wall Load Resistance 
 
Using the properties of the walls to find their rigidity and the shear which the walls experience, 

an analysis of the walls was performed.  In Appendix A is a table of the rigidity of the shear 
walls along with the amount of shear and moment each wall is attributed.   

 
 Rigidity of the walls was found using the equation of R=1/Δ 
 Δ = (h3/3l) +(3h/A) 

 
Spot Check of Wall:  Wall 13y on the shear wall plan was analyzed.  This wall is 22’ long and 

is located on the east wing of Spring Run Assisted Living.  This wall spans the north/south 
direction and is located on the 3rd floor.  This wall is adequate for seismic loading given that 
it is also designed as a bearing wall.  Without gravity loads, this wall will fail seismic 
loading.  Detailed calculations of this analysis can be found in Appendix B.   

 
Drift (Story and Building) 

 
During a lateral drift analysis using the equation of Δ = V/ ΣR, it was concluded that the total 

building drift is less then the allowable l/400.  Story building drift was also calculated and it 
was also found to be less then the l/400 allowable drift.  Further details of this analysis can be 
found in Appendix C. 

Shear Wall 
which was 
Spot Checked 
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Overturning Moment 

 
Using a value of T = 1 and the weight of the building used for seismic analysis, the overturning 
moment was checked.  The overturning moment for Spring Run Assisted Living was found to 
be adequately resisted.  Further calculations can be found in Appendix D. 
 
Conclusion 

 
After a thorough breakdown of the buildings shear walls and distribution of seismic loading, 

Spring Run Assisted Living was adequately designed for seismic loads in the Lancaster, PA 
area.   
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Appendix B 
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Appendix C 
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Appendix D 


