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This presentation is intended for structural engineers who are seeking to broaden 
their knowledge of design considerations associated with 4- to 6-story light 
wood-frame buildings in Texas. Topics will include structural design steps, 
considerations, and detailing best practices related to both gravity and lateral 
systems. Lateral design discussion will review engineering for high winds and 
design of open front structures due to the increasing desire for large window and 
door penetrations at exterior walls. Other topics will include specification of 
plated wood trusses, options for exterior balcony framing, masonry shelf angle 
design for taller veneers (exceeding 30 feet), wood shrinkage, and floor vibration.

Course Description



1. Discuss lateral design considerations such as high winds and cantilever 
diaphragm/shear wall design (open front structures), and the associated 
code provisions.  

2. Review the basics of specifying metal plate-connected wood trusses.  

3. Highlight code-compliant balcony framing options.  

4. Discuss masonry shelf angle design for taller veneers, wood shrinkage, and 
floor vibration.

Learning Objectives



High Winds

TROPICAL CYCLONE REGIONS AROUND THE WORLD

https://spaceplace.nasa.gov/hurricanes/en/



High Winds

ASCE 7-16 WIND MAP RISK CATEGORY II -

https://hazards.atcouncil.org/#/
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TEXAS DEPARTMENT OF INSURANCE – DESIGNATED CATASTROPHE AREAS

https://www.tdi.texas.gov/wind/maps/index.html



Shear Walls



Shear Walls

SDPWS-2015 TABLE 4.3.4 SDPWS-2015 FIGURE 4C



Shear Walls

DUDLEY DUNHAM ENGINEERING TYPICAL SHEAR WALL SCHEDULE



Shear Walls

DUDLEY DUNHAM ENGINEERING TYPICAL FORCE TRANSFER AROUND OPENING

Force Transfer Around Opening



Shear Walls
Highly Perforated Walls – Open Front Structures

Arch. Images 

Courtesy of 



Shear Walls

DUDLEY DUNHAM ENGINEERING TYPICAL GARAGE PORTAL FRAME

Portal Frames

APA TECHNICAL NOTE TT-100F– APRIL 2014



Shear Walls
Open Front Structures – Diaphragm – Does it Apply to Wind Load?

SDPWS -2015 FIGURE 4A

L’ ≤ 35’

L’/W’ ≤ 1.5 (WSP SUBFLOOR)



Combined Lateral and Uplift Load Path

DUDLEY DUNHAM ENGINEERING TYPICAL DETAIL AT ELEVATED FLOOR

APA TECHNICAL NOTE NO. E510A – FEB. 2008



Specifying Metal Plate Connected Wood Trusses

FLOOR TRUSS FABRICATION ROOF TRUSSES INSTALLED



Specifying Metal Plate Connected Wood Trusses

IBC 2015
§2.3.2 OF TPI 1 – Requirements of the Building Designer

• Indicate location, nature and extent of work proposed and show in 
detail that such documents conform to the Building Code

• List trusses as a deferred submittal in the Construction Documents & 
review said deferred submittals.

• Required info on Construction Documents

• Structural element orientation and locations
• Info to determine all truss profiles
• All support conditions and bearing locations
• Location, direction and magnitude of all loads applicable to trusses
• All anchorage design and connections to the structure
• Serviceability criteria
• Permanent lateral bracing (if not covered by BCSI-B3)



Specifying Metal Plate Connected Wood Trusses

Open-Web Maximum Chase Clearances – Mitek Floor Truss Advantage

Floor Truss Max Spans– Mitek Floor Truss Advantage



Specifying Metal Plate Connected Wood Trusses

Roof Truss Span Tables– Apline Engineered Products



Specifying Metal Plate Connected Wood Trusses

Gable-end Roof Damage 

(Source: Bryan Tyson, PE – Dudley Dunham Engineering)

Gable-end Roof Damage 

(Source: disastersafety.org)



Specifying Metal Plate Connected Wood Trusses

BCSI –B3 Summary Sheet – Permanent Restraint/Bracing of Chords and Web Members



Specifying Metal Plate Connected Wood Trusses

TYPICAL DETAIL – FLOOR TRUSS PARALLEL TO EXT. WALL TYPICAL DETAIL – GABLE END ROOF TRUSS



Wood Trusses Submittals

Truss Placement Diagram



Wood Trusses Submittals

Truss Design Drawing (TDD)



Balcony Framing

Balcony Collapse

(Source: Drew Dudley, PE)

Balcony Collapse

(Source: Drew Dudley, PE)



Balcony Framing

Pocket Beam Balcony Framing

Mitek Floor Truss Advantage



Balcony Framing

Sistered Board Balcony Framing



Balcony Framing

Cantilever Truss – Sloping Top 
Chord Balcony Framing

Cantilever Truss – Sloped Topping Slab 
Balcony Framing (Not Recommended)



Brick Veneer – Shelf Angles



Brick Veneer – Shelf Angles



Brick Veneer – High Wind Requirements

Table 3 from TN-28 “Brick Veneer/Wood Stud Walls” from the Brick Industry Association 

Fig. 3-2 Wood-Framed Wall with Anchored Masonry Veneer Example Project Application

National Masonry Systems Guide



Wood Shrinkage

LONGITUDINAL 0.1-0.2%

RADIAL 4-5%

TANGENTIAL 7-8%

SHRINKAGE FOR 30% MC CHANGE

Factors Affecting Wood Shrinkage:
1. Installed MC (spepcification)
2. In-service MC (largely out of designers control)
3. Cumulative thickness of cross-grain wood elements (detailing)



This concludes The American Institute 
of Architects Continuing Education 
Systems Course

QUESTIONS?

Drew Dudley, PE, SE

Dudley Dunham Engineering


