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COMPANY PROFILE

Haag Engineering Co. is one of the oldest firms in this country specializing in the analysis of
failure and damage. Mechanical, civil, structural, chemical, electrical, aerospace, architectural,
and meteorological specialties are represented on the Haag engineering staff. Services include
determining cause and/or scope of damage, computing costs of repair, reconstruction monitoring,
rework/restoration analysis, laboratory and field testing, and legal testimony. Offices are located

in Dallas and Houston.

Haag Engineering Co. serves a broad spectrum of clients ranging from large and small
companies and corporations throughout the world to major insurance and adjusting companies,

law firms and attorneys, and individuals.

Haag Engineering research data and studies have resulted in the publication and dissemination
of information vitai to persons invelved in damage assessment, including a 20-year study of hail
damage to cedar shingles. Other studies have been conducted on hail damage to various types
of manufactured roofing materials.
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PRESENTER PROFILE

Scott J. Morrison, P.LE.

M.S. Civil Engineering
B.S. Civil Engineering
B.A. Architecture

Scott J. Morrison graduated from Iowa State University with a B.A. in Architecture and a B.S.
in Civil Engineering. He also received a M.S. in Civil Engineering (Structures) from the
University of Oklahoma. Currently, he is a member of the American Society of Civil
Engineering, American Institute of Steel Construction, American Concrete Institute, Wind
Engineering Research Council, and Chi Epsilon, the national civil engineering scholastic
honorary.

Mr. Morrison has inspected and assessed hail- and wind-caused damage to hundreds of roofs.
He participated in writing Wood Roofs: Damage and Repair, Second and Third Editions. His
speaking experience includes numerous lectures on steel structures, steel connection design, steel
and concrete fastening design, residential and commercial roof damage assessment, and damage

to structures.
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HAIL AND COMPOSITION SHINGLES

L. HAIL

A. Frequent and large hail area in the United States occurs east of the Rocky
Mountains and west of the Mississippt River.
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Figure 1.1 - Average Hail Days in United States
(Source: Weatherwise)
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HAIL AND COMPOSITION SHINGLES

1. HAIL (CONT’D.)
B. Hailstone evolution
1. Updrafi

A frozen water droplet, piece of dust, insect, etc., is caught in an updraft
and carried upward.

2. Cycling

A layer of ice is added each time the hailstone is carried upward and
downward through the thunderstorm cloud. This cycling continues until
the stone 1s tco heavy to be supported by updraft winds, and it falls to

earth.
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Figure 1.2 - Cross Section of a Thunderstorm
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HAIL AND COMPOSITION SHINGLES

II. HAIL-CAUSED DAMAGE

A. Random aspects of hail

1. Size
2. Shape
3. Hardness
- Distribution
B. Hail-caused damage parallels random aspects of hail
C. Directionality of hail
1. Windward slopes receive more damage than the leeward slopes
2. Steep-sloned roofs sustain less dainage than shallow-sloped roofs

Figure II.1 - Directionality of Hail
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