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EXECUTIVE SUMMARY: 
 
 THIS REPORT IS AN ANALYSIS OF THE EXISTING LATERAL FORCE RESISTING 
SYSTEM.  INCLUDED IN THE REPORT ARE SEISMIC AND WIND ANALYSES TO DETERMINE 
THE CRITICAL LOAD CONDITION, FOLLOWED BY SUBSEQUENT CHECKS OF THE EXISTING 
SYSTEM FOR STRENGTH, DRIFT, AND OVERTURNING. 
 GEORGE READ HALL IS A FIVE STORY RESIDENTIAL DORMITORY LOCATED ON 
THE CAMPUS OF THE UNIVERSITY OF DELAWARE.  IT RISES 68 FEET HIGH AND 
ENCOMPASSES APPROXIMATELY 129,000 SQUARE FEET.  THE BEARING WALLS CONSIST 
OF METAL STUD FRAMING.  THE BUILDING UTILIZES A HAMBRO COMPOSITE FLOOR 
SYSTEM WITH 14” OPEN WEB STEEL JOISTS AND A 23/4” CONCRETE SLAB.  THE “U” 
SHAPE OF THE BUILDING MAKES IT UNIQUE WHEN DESIGNING THE LATERAL FORCE 

RESISTING SYSTEM.  LATERAL LOADS CAN NOT BE APPLIED AND DISTRIBUTED IN THE 
SAME MANNER AS IN A RECTANGULAR BUILDING.  ADDITIONALLY, THE CENTER OF 
RIGIDITY AND THE CENTER OF MASS DO NOT COINCIDE, RESULTING IN TORSIONAL 
SHEAR. 
 THE LATERAL FORCE RESISTING SYSTEM OF GEORGE READ HALL CONSISTS OF 
X-BRACED SHEAR WALLS.  AT THE FIFTH AND FOURTH FLOOR, THE SHEAR WALLS ARE 
CONSTRUCTED WITH 2-3” STRAPS.  2-4” STRAPS ARE USED ON THE THIRD AND 
SECOND FLOOR, AND 2-41/2” STRAPS ARE USED ON THE FIRST FLOOR.  ALL STRAPS 
ARE 16 GAUGE, 50 KSI. 
 AFTER APPLYING AND DISTRIBUTING THE LATERAL LOADS, IT WAS DETERMINED 
THAT THE SEISMIC FORCES CONTROL THE DESIGN.  THE WORST CASE SHEAR WALL 
LOADING WAS MODELED USING RAM ADVANSE TO DETERMINE THE STRENGTH CAPACITY 
AND DRIFTS.  AFTER ANALYZING THE STRUCTURE IN RAM ADVANSE, IT COULD 
EASILY BE SEEN THAT THE STRAPS ARE UNDERDESIGNED TO CARRY THE INTENDED 

LOADING.  ALSO, BECAUSE OF THIS, THE DRIFT OF THE BUILDING EXCEEDS THE 
ALLOWABLE LIMITS FOR EACH FLOOR. 
 THE REASON FOR THE MEMBERS BEING UNDERDESIGNED CAN BE ATTRIBUTED TO 
MUCH HIGHER CALCULATED SEISMIC FORCES IN THIS REPORT THAN IN THE ORIGINAL 

DESIGN.  ADDITIONALLY, THE SEISMIC LOADS WERE DISTRIBUTED TO THE SHEAR 
WALLS DIFFERENTLY THAN IN THE ORIGINAL DESIGN.  IN THE ORIGINAL DESIGN, 
THE SEISMIC FORCES WERE MOST LIKELY DISTRIBUTED BY TRIBUTARY WIDTH TO THE 

WALLS; HOWEVER, THIS IS NOT THE APPROPRIATE METHOD FOR NON-FLEXIBLE 
BUILDINGS. 
 
 
 
 
 


