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OverviewOverview
• Weather Events

• Building Description
• Snow Damage

• Code requirements

• Snow Loading 
• Snow Distribution Observed

• Contributing Factors to Failure

• Recommendations 

• Contributing Factors to Failure
• Rebuilding 
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Midwest Blizzard December 25-27, 2009

Blizzard Paralyzes Much of Midwest 

Ground Snow Load for Midwestern United States per IBC 2009Ground Snow Load for Midwestern United States per IBC 2009

Snow Load per ASCE7Snow Load per ASCE7--0505



3/8/2011

3

Snow Load per ASCE7Snow Load per ASCE7--0505
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Parapet Walls Open Air and Cold Buildings 

Ice Dams Rain-on-SnowCombined Drifts 

Building DescriptionBuilding Description

102’x396’ Hog finishing barn located in north central Iowa constructed in 2006
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Building DescriptionBuilding Description

102’x396’ Hog finishing barn located in north central Iowa

Building DescriptionBuilding Description

102’x396’ Hog finishing barn floor plan

Center bearing mono trusses 4’ o/cCenter bearing mono trusses 4’ o/c

Center bearing wall
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Roof Framing Plan (shown with repairs)Roof Framing Plan (shown with repairs)

Typical bracing 
“bank”Drafstopping

Boundary of collapsed area 
(collapse occurred late 2009)

Snow Damage Snow Damage 

Snow Damage Snow Damage 
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Snow Damage Snow Damage 

Snow Damage Snow Damage 

Snow Damage Snow Damage 
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Snow Damage Snow Damage 

Snow Damage Snow Damage 

Snow DamageSnow Damage
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Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed

Layers 
from 
multiple 
snow 
events
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Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed
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Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed

Snow Distribution ObservedSnow Distribution Observed
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Observed Snow DriftingObserved Snow Drifting

Accumulation on 
leeward side

Drift

Balanced Snow Loads for Gable Roofs Balanced Snow Loads for Gable Roofs 
Per the IBC 2009Per the IBC 2009

Design without wind effects (balanced)

Unbalanced snow loads for buildings less than 40 feet wide

Unbalanced Snow Loads for Gable Roofs Per Unbalanced Snow Loads for Gable Roofs Per 
the IBC 2009the IBC 2009

Unbalanced snow loads for buildings less than 40 feet wide

Unbalanced snow loads for buildings greater than 40 feet wide
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Unbalanced snow loads for buildings less than 40 feet wide

Unbalanced Snow Loads for Gable Roofs Per Unbalanced Snow Loads for Gable Roofs Per 
the IBC 2003the IBC 2003

Unbalanced snow loads for buildings less than 40 feet wide

Unbalanced snow loads for buildings greater than 40 feet wide

Design Snow LoadDesign Snow Load

Drifting from 
ridge vent

High Profile Ridge Vent Snow Load

Contributing Factors to FailureContributing Factors to Failure

• Lack of bracing
• Inadequate design load
• Broken truss members
• Bowed or out of plumb trusseso ed o ou o p u b usses
• Inadequate truss bearing area
• Decay
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Lack of BracingLack of Bracing

Required lateral braces on 

Lateral braces installed on 
tension webs

compression webs

Lack of BracingLack of Bracing

No “X” bracing on critical 
compression web

Bowed web

Lack of BracingLack of Bracing

Butt jointed lateral bracing with 
toe nail connection

Splices in lateral bracing occur at 
same truss 
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Lack of BracingLack of Bracing

X bracing does not extend to 
truss panel point

Bottom chord diagonal 
bracing does not join at 
lateral brace

Truss Bracing ConceptsTruss Bracing Concepts

Truss Bracing ConceptsTruss Bracing Concepts

Bottom chord continuous lateral bracing
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Truss Bracing ConceptsTruss Bracing Concepts

Bottom chord diagonal bracing

Truss Bracing ConceptsTruss Bracing Concepts

Truss Bracing ConceptsTruss Bracing Concepts

“X” Bracing on truss webs
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Truss Bracing ConceptsTruss Bracing Concepts

Top Chord Corner Bracing

Truss Bracing ConceptsTruss Bracing Concepts

Truss Bracing ConceptsTruss Bracing Concepts
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Truss Bracing ConceptsTruss Bracing Concepts

Truss Bracing ConceptsTruss Bracing Concepts

Design Loads (Original) Per IBC 2003Design Loads (Original) Per IBC 2003
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Design Loads (Rebuilds) Per IBC 2006Design Loads (Rebuilds) Per IBC 2006

Broken Truss MembersBroken Truss Members

Inadequate field 
repair

Broken Truss MembersBroken Truss Members

Inadequate field 
repair
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Bowed or Out of Plumb TrussesBowed or Out of Plumb Trusses

NFBA Accepted Practices for Post Frame Building Construction: Framing Tolerances

Bowed or Out of Plumb TrussesBowed or Out of Plumb Trusses

NFBA Accepted Practices for Post Frame Building Construction: Framing Tolerances

Inadequate Truss Bearing AreaInadequate Truss Bearing Area
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DecayDecay

Wood decay

DecayDecay

Plate Corrosion 

DecayDecay

Possible source of corrosion 

Pit Fans
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RebuildingRebuilding

RebuildingRebuilding

New truss design drawing

RebuildingRebuilding

New lateral brace connection
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RebuildingRebuilding

New bottom chord diagonal 
braces connected at lateral brace

New bracing connections

RebuildingRebuilding

New X bracing installed

X braces attached at panel point

RebuildingRebuilding

New joint reinforcement of existing 
truss 

New top chord reinforcement of 
existing truss 
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RecommendationsRecommendations

Design Snow Load

Unbalanced 
snow

Observed Snow Load

RecommendationsRecommendations

Design Snow Load

Drifting from 
ridge vent

High Profile Ridge Vent Snow Load

RecommendationsRecommendations

Design Snow Load

ASCE 7-02 Unbalanced Load
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RecommendationsRecommendations

• Use correct loading for geographical area and building use
Summary

• If continuous obstruction is used at ridge, consider more conservative 
unbalanced load profile extending from ridge to eave

• Consider wind exposure condition (Exposure category C-open terrain vs. 
Exposure category B- closely spaced obstructions)

• Include unbalanced snow loading in the design

• Consider using normal loading (50 yr. recurrence) rather than “low 
occupancy” loading (25 yr. recurrence) for new buildings even if they are 
for agricultural use

Exposure category B- closely spaced obstructions)

• Understand truss bracing concepts
• Follow the bracing and bearing length requirements on the truss design drawings
• Provide additional diagonal and X bracing per BCSI or an engineer 

designed bracing plan
• Be careful to install trusses within tolerance for plumbness and bow

RecommendationsRecommendations

• Secure an engineer certified truss repair from the truss company for any 
broken trusses

Summary

• Provide regular maintenance to prevent snow from building up against 
building walls

• Perform inspection of existing building roof systems looking for:
• Bowed or broken trusses• Bowed or broken trusses
• Loose, broken, or bowed bracing members
• Quantity and type of bracing (is there enough?)
• Moisture or ammonia build-up

• If something seems wrong, contact an engineer for an evaluation


