Rutledge College — USC Horseshoe

Traditional Wood Windows in a LEED Gold Building
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Rutledge College

Building History - 1805



John Rutledge (1739-1800)

Member of the Provincial Assembly
Attorney General of South Carolina
Delegate to the Stamp Act Congress
Continental Congress Representative
Governor of South Carolina

Signatory of the United States Constitution
Chief Justice of South Carolina

Chief Justice of the United States

Rutledge College

Building History - 1805

Edward Rutledge (1749-1800)

Signatory of the Declaration of
Independence

Continental Congress Representative
Revolutionary War Military Commander
Prisoner of War

South Carolina General Assembly
Governor of South Carolina



Rutledge College

Building History — 1855 Fire



Rutledge College

Building History — Rebuilt



Rutledge College

Building History — Civil War
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Chapel; South Carolina House of Representatives
 East wing;  Federal military commander of the Columbia district
~ West wing; Columbia post office and the state treasurer

Building History — Reconstruction




Existing Conditions



Existing Conditions



Existing Conditions — 1970s Renovations
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Existing Conditions — 1970s Renovations
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Design Process



Energy Efficiency

Maintenance -
Durability Historic Accuracy

Prominence on Campus
Southern Charm

Design Process



Design Process — LEED












Design Process — Energy Model



Design Process — Energy Model
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Design Process — Energy Model
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Okay, but we don’t want drafty windows



Testing



Testing — Blower Door 101



Testing — Blower Door 101



1970s window
Mock up window
New window

 ASTM E 783 air leakage test
« ASTM E 1105 water penetration test

Testing



Testing



Testing



Testing



Testing



1970s Windcw; Failed both tests
Mock up WindOw; Passed both tests
New WindOw; Passed both tests

Testing



Testing — What passes, what fails?



Air leakage PASS; less than 0.25 Cubic Feet per Minute per Square Foot at 30 Pascals

Air leakage PASS; < 0.25 CFM/SF @ 30 Pa
Air leakage FAIL; >0.25 CFM/SF @ 30 Pa

Water leakage PASS; NEGATIVE @ 50 Pa
Water leakage FAIL; POSITIVE @ 50 Pa

 ASTM E 783 air leakage test
« ASTM E 1105 water penetration test

Testing — What passes, what fails?



Air leakage PASS; < 0.25 CFM/SF @ 30 Pa

Water leakage PASS; NEGATIVE @ 50 Pa

Testing — What passes, what fails?



Air leakage PASS; < 0.25 CFM/SF @ 30 Pa
New window; 0.13 CFM/SF @ 30 Pa

Water leakage PASS; NEGATIVE @ 50 Pa
New window; NEGATIVE up to 170 Pa

Testing — What passes, what fails?



Detalls



Details — What wood is best?



Cedrela odorata
(Spanish Cedar)

Swietenia macrophylla
(Honduran Mahogany)

Entandrophragma cylindricum
(Sapele)

Details — What wood is best?



Detalls



Janka Hardness Rating — Sapele: 1510 Ibs.












Chain-of-Custody — FSC Wood



Chain-of-Custody — FSC Wood



Importer of Record - Huntersville, NC

Chain-of-Custody



Importer of Record - Huntersville, NC

Moisture Content
Off the ship 80%
Air dried 25%

Chain-of-Custody



Importer of Record - Huntersville, NC

Moisture Content
Off the ship 80%
Air dried 25%
Kiln dried 8%

Chain-of-Custody



Importer of Record - Huntersville, NC Distributor — North Charleston, SC

Chain-of-Custody — FSC Wood



Importer of Record - Huntersville, NC Distributor — North Charleston, SC

Window Fabricator — Charleston, SC

Chain-of-Custody — FSC Wood
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Distributor — North Charleston, SC

Window Fabricator — Charleston, SC
« Shop Drawings
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Window Fabricator — Charleston, SC
« Shop Drawings
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Importer of Record - Huntersville, NC Distributor — North Charleston, SC

Window Fabricator — Charleston, SC

Window Subcontractor — Charleston, SC

Chain-of-Custody — FSC Wood



Importer of Record - Huntersville, NC Distributor — North Charleston, SC

Window Fabricator — Charleston, SC

Window Subcontractor — Charleston, SC General Contractor — Columbia, SC

Chain-of-Custody — FSC Wood



Importer of Record - Huntersville, NC Distributor — North Charleston, SC

Window Fabricator — Charleston, SC

Window Subcontractor — Charleston, SC General Contractor — Columbia, SC ~ Owner — Columbia, SC

Chain-of-Custody — FSC Wood



Installation









After















Other Stories



Other Stories — Why is this floor sagging?



Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?
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Other Stories — What'’s holding this floor up?


















TOTAL TRUSS REPAIR TIME; 7 MONTHS



Other Stories — What's the foundation made of?






Other Stories — There’s no bearing wall?






Other Stories — There’s no crawlspace?









Other Stories — Amazing Attic
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