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Foreword

This publication, Water Problems in Building Exterior Walls: Evaluation, Prevention, and Repair,
contains papers presented at the symposium of the same name held in Atlanta, Georgia, 18-19
April 1998. The symposium was sponsored by ASTM Committee E-6 on Performance of Buildings.
The symposium co-chairmen were: Jon M. Boyd, Boyd Associates, Inc., Chicago, Illinois, and
Michael J. Scheffler, Wiss, Janncy, Elstner Associates, Chicago, Illinois.



Contents

Overview

EXTERIOR INSULATION AND FINISH SYSTEMS

Exterior Insulation and Finish Systems (EIFS) Water Resistance/Leakage—
I. R. CHIN, T. S. THoMPsoN, AND B. K. Rousk

Innovative Developments for Major EIFS Repairs—J. P. O’CoNNOR AND J. R.
MCcELvaIN

Hygrothermal Performance of EIFS-Clad Walls: Effect of Vapor Diffusion and Air
Leakage on the Drying of Construction Moisture—A. N. KArAGI071S AND
M. H. SALONVAARA

Design and Renovation of a High-Rise Retrofit EIFS Cladding: A Case Study—
W. R. FRENCH

Lessons Learned from the Investigation and Repair of a High-Rise, EIFS-Clad,
Residential Building—R. R. REESE

MOoISTURE MIGRATION, MODELING, AND CONDENSATION

BETEC Moisture and Analysis Tutorial —E. L. BALEs, D. M. BurcH, A. N.
KARrAGIOZIS, A. TENWOLDE, H. R. TRECHSEL, AND G. A. TSONGAS

Evaluation of Moisture Problems in Exterior Wall Assemblies—N. V. KROGSTAD AND
R. A. WEBER

Case Histories of Building Material Problems Caused by Condensation at an
Enclosed Swimming Pool and an Enclosed Ice Rink—M. G. VANGEEM,
K. FARAHMANDPOUR, AND J. GAIDA

vii

17

32

52

70

91

115

125



MASONRY SYSTEMS

Comparative Investigation of Plastic Properties and Water Permeance of Cement-
Lime Mortars and Cement-Lime Replacement Mortars—M. P. SCHULLER,
R. S. K. vaN pER HOEVEN, AND M. L. THOMSON
Discussion
Closure

The Use of Polyurethane Foam to Provide a Watertight Concrete Masonry Wall
and a Sealed Connection of the Wall to the Foundation—P. JanorAuL, JR.

A New Concept in Preventing Water Leakage Through Single-Wythe Concrete
Masonry Walls—D. SAUVE, K. Sroka, AND C. NMaAL

Envelope Analysis of Exterior Load Bearing Single-Wythe Partially Reinforced
Hollow Clay Masonry Wall Systems for Residential Applications—
W. M. McGINLEY AND R. S. K. VAN DER HokveN

Prefabricated Brick Wall Panels: Economy or Nightmare?—M. J. Louis

The Performance of Brick and Concrete Masonry Walls with Bonded Headers—
G. D. WHITE AND T. A. DOWNEY, JR.

Common ‘‘Unique’’ Cavity Wall Flashing Problems: Mistakes Frequently Made,
Their Resolution, and Presentations from Case Histories—M. D. WiLsoN
DETAILING, TESTING, AND CASE STUDIES
Replacement Steel Windows—M. A. BRowN AND S. J. CONDREN

Simulating Design Storms with Water Chamber Testing—C. L. GALITZ AND
A. R. WHITLOCK

Evaluation of Field Water Infiltration Test Results of Windows and Sliding Glass
Door Assemblies Installed in New Construction Projects—P. E. BEERS AND
W. D. SmMitH

Considerations for Waterproofing of Wood-Framed Buildings—E. F. SCHROTER AND

K. A. KLEIN

Overcladding Repairs to Water Leakage Problems: Case Studies—B. S. KASKEL AND

C. L. SEARLS

Repair and Retrofit of a Modern High-Rise Curtain Wall—J. S. WEINSTEIN AND
A. L. DeL Rosso

Indexes

145
159
162

163

173

199

215

227

240

255

276

290

296

303

317

33



Overview

The papers published in this special technical publication were presented during the ASTM
symposium entitled Water Problems in Building Exterior Walls: Evaluation, Prevention, and Repair,
held in Atlanta, Georgia in April 1998. This was the third in a series of symposia on the subject
presented by the sponsoring Subcommittec, ASTM E06.55 on Exterior Wall Systems. The first in
this series of symposia was held in Detroit, Michigan, in October of 1990, chaired by Thomas
Schwartz, and the resulting publication was Water in Exterior Building Walls, STP 1107. The second
symposium, held in Orlando, Florida, in March of 1996, was chaired by Robert J. Kudder and
Jeffery L. Erdley, and the resulting publication was Water Leakage through Building Facades, STP
1314.

The 1998 symposium continucd the task began in 1990 of bringing the diverse interests of the
many participants in the design, construction, evaluation, and use of constructed buildings to a formal
exchange of information on the behavior of the building envelope. As the information exchanged in
these meetings indicates, the complexity of modern building wall systems continues to present
challenges to design professionals, the contractors who build them, and the owners whose task is
to maintain them.

These papers are presented to expand our understanding of the behavior of water in building wall
systems in both liquid and vapor forms. The symposium’s focus was expanded in 1998 to include
condensation and vapor flow topics, as these can be significant sources of problems when not
sufficiently accounted for in design and construction. The first series of papers address EIFS systems
from both the theoretical, modeling, and system design perspectives, to lessons learned from past
failures, new system approaches, and retrofit alternatives. Several papers address numerical model-
ing, moisture vapor transport, and condensation issues. A scries of papers on masonry wall systems
address the various subjects of mortar bond, foam insulation as water barrier, alternative water
control mechanisms, prefabricated assemblies, and flashing and alternative system detailing. Several
papers address test methods and climatic data models. The final group of papers provides practical
and informative looks at specific case studics.

The papers represent the diverse perspectives and experiences of the authors, resulting from their
varied backgrounds, professions, and geographic locations. It is our hope that this publication will
further contribute to the base of knowledge available to those faced with the challenge of addressing
rcal world problems of watcr in building exterior walls.

It is our hope that the findings, conclusions, and recommendations presented in these papers will
serve to motivate professionals to involve themselves in developing ASTM standards that will be
useful to the building industry in minimizing water-related problems in exterior walls of buildings.

We look forward to future symposia on the subject, understanding that water problems are an
inherent part of building construction and that the need for such symposia and technical publications
will continue to exist in the future.

Jon M. Boyd Michael J. Scheffler
Boyd Associates, Inc., Wiss, Janney, Elstner Associates, Inc.,
Chicago, IL; Northbrook, IL;

Symposium Co-chairman and Editor Symposium Co-chairman and Editor
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