ERIC ALWINE — STRUCTURAL OPTION

GEORGE READ HALL — THE UNIVERSITY OF DELAWARE
DR. BOOTHBY

TECHNICAL ASSIGNMENT #1

OCTOBER 5, 2005

EXECUTIVE SUMMARY :

THIS REPORT IS A STRUCTURAL ANALYSIS OF GEORGE READ HALL, LOCATED
IN NEWARK, DELAWARE. THE REPORT INCLUDES A DESCRIPTION OF THE STRUCTURAL
SYSTEM AND DESIGN CODES AS WELL AS AN ANALYSIS OF THE LATERAL FORCES AND
TYPICAL FLOOR ELEMENTS.

GEORGE READ HALL IS A NEW DORMITORY CONSTRUCTED ON THE CAMPUS OF THE
UNIVERSITY OF DELAWARE. AT 129,000 SQUARE FEET, IT IS THE LARGEST OF
THE NEW BUILDINGS BEING CONSTRUCTED TO REPLACE THE EXISTING PENCADER
RESIDENTIAL COMPLEX. IT HAS A UNIQUE ARCHITECTURAL SHAPE, WHICH COULD
AFFECT THE WAY THE LATERAL LOADS ARE DISTRIBUTED.

THE EXTERIOR STRUCTURAL SYSTEM OF GEORGE READ HALL CONSISTS OF COLD
FORMED METAL STUD BEARING WALLS. AT THE SECOND FLOOR, THE INTERIOR
SUPPORT IS COMPRISED PRIMARILY OF BEAMS AND COLUMNS. THE SECOND THROUGH
FIFTH FLOOR INTERIOR SUPPORT CHANGES TO METAL STUD BEARING WALLS. THE ROOF
IS SUPPORTED BY LIGHT GAUGE METAL TRUSSES.

A TYPICAL FLOOR SPOT CHECK WAS PERFORMED ON THE HAMBRO COMPOSITE
FLOOR SYSTEM AND A TYPICAL BEAM UNDER THE SECOND FLOOR CORRIDOR. THE
RESULTS OF THESE SPOT CHECKS SHOWED THAT THE EXISTING ELEMENTS ARE SLIGHTLY
OVERDESIGNED. THIS COULD POSSIBLY BE ATTRIBUTED TO HIGHER SUPERIMPOSED
DEAD LOADS IN THE INITIAL DESIGN. THE JOISTS SIZE MAY HAVE BEEN INCREASED
TO LEAVE MORE ROOM FOR MECHANICAL EQUIPMENT. A MORE IN DEPTH DISCUSSION OF
THE DISCREPANCIES IS PROVIDED IN THIS REPORT.

IN ADDITION TO THE FLOOR SPOT CHECK, SIMPLIFIED LATERAL ANALYSES
WERE PERFORMED TO DETERMINE THE FORCES INDUCED BY WIND AND SEISMIC FORCES.
THESE LATERAL ANALYSES WERE DONE USING ASCE 7-98. THE WIND FORCES SEEM
TO BE LOWER THAN EXPECTED. THE SEISMIC FORCES DETERMINED IN THIS REPORT
ARE HIGHER THAN THE FORCES DETERMINED IN THE ORIGINAL DESIGN. THE ORIGINAL
DESIGN REPRESENTS WIND AS THE CONTROLLING LATERAL DESIGN FORCE; HOWEVER,
THIS REPORT SHOWS THAT SEISMIC IS THE CONTROLLING LATERAL DESIGN FORCE.

THE DIFFERENCES IN THE SEISMIC DESIGN BEGIN WITH THE DESIGN FACTORS FROM
THE ASCE MANUAL. IT IS POSSIBLE THAT A DIFFERENT VERSION OF ASCE WAS
USED FOR THE ORIGINAL DESIGN. A MORE SPECIFIC REASON FOR THESE DIFFERENCES
IS UNKNOWN AT THIS TIME. FURTHER INVESTIGATION WILL BE PERFORMED AT A
LATER TIME.

ALSO INCLUDED IN THIS REPORT ARE OTHER STRUCTURAL ISSUES THAT WILL
NEED TO BE ADDRESSED WITH FURTHER INVESTIGATION, INCLUDING FOOTING
CAPACITIES, BASEMENT WALL LATERAL PRESSURES, AND EXTERIOR WALL DEFLECTION.



