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Sustainable Compressed Agricultural Fiber (CAF) Panel Systems 

Presented By: Don Buchan, V.P. Sales and Marketing
Agriboard Industries
100 Industrial Park Drive
Electra, Texas 76360

Description: Provides an overview of the features, manufacturing process, and economical and environmental 
benefits of Compressed Agricultural Fiber (CAF) panel systems.

To ensure the accuracy of this program material, this course is valid only when listed on AEC Daily's Online Learning 
Center.  Please click here to verify the status of this course. 
If the course is not displayed on the above page, it is no longer offered.

This course is approved by other organizations. Please click here for details.

The American Institute of Architects · Course No. AEC324 · This program qualifies for 1.0 HSW/SD/LU hours.

AEC Daily Corporation is a Registered Provider with the American Institute of Architects Continuing Education Systems. Credit earned on completion of this 
program will be reported to CES Records for AIA members.  Certificates of Completion for non-AIA members are available on request. 
This program is registered with AIA/CES for continuing professional education. As such, it does not include content that may be deemed or construed to be 
an approval or endorsement by the AIA or AEC Daily Corporation of any material or construction or any method or manner of handling, using, distributing or 
dealing in any material or product. Questions related to specific materials, methods and services should be directed to the program instructor.

Construction Specifications Institute · Course No. CSI-A0180; CEUs 0.1 · This program qualifies for HSW credit.

This program is a registered educational program with the Construction Specifications Institute of Alexandria, VA.  The content within the program is not 
created or endorsed by CSI nor should the content be construed as an approval of any product, building method, or service.  Information on the specific 
content can be addressed at the conclusion of the program, by the Registered Provider. 
AEC Daily is a Registered Provider with the Construction Specifications Institute Construction Education Network (CEN).  Credit earned for completing this 
program will automatically be submitted to the CSI CEN. Completion certificates can be obtained by contacting the Provider directly.  
This logo and statement identify Provider programs registered with CSI CEN and are limited to the educational program content.
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• To view this course, use the arrows at the bottom of each slide or the up and down 
arrow keys on your keyboard.

• To exit the course at any time, press the ESC key on your keyboard. This will 
minimize the full-screen presentation and allow you to close the program.

• Within this course is an     exam password that you will be required to enter in 
order to proceed with the online examination. Please be sure to remember or write 
down this exam password so that you have it available for the test.

• To receive a certificate indicating course completion, refer to the instructions at 
the end of the course.

• For additional information and post-seminar assistance, click on any of the logos 
and icons within a page or any of the links at the top of each page.

How to use this Online Learning Course
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Learning Objectives

Upon completing this course, you will be able to:

• define CAF panel construction and its applications

• discuss the sustainable manufacturing process of CAF panels

• contrast traditional building methods vs. building with CAF panels in terms of 
time/cost savings and environmental considerations, and 

• state the performance characteristics and green benefits of designing with CAF 
panel systems.
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What are Compressed 
Agricultural Fiber Panels?
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Introduction

In the wake of the green movement, today’s 
designers/architects are looking for sustainable 
building solutions that are not only 
environmentally responsible, but also suit the 
needs and budget of the client.

Advances in technology have resulted in the 
ability to transform renewable agricultural 
resources, such as wheat and rice straw, into 
environmentally engineered Structural 
Insulated Panels (SIPs).

Sold as a waste product, agricultural fiber is 
readily available in abundance across the 
United States, adding a second cash crop for 
farmers and further contributing to the 
domestic economy.

What are Compressed Agricultural Fiber Panels?

Straw Bales
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A Green and Sustainable Construction Alternative

Offering superior performance and lower costs, CAF panel structural systems easily 
substitute for traditional construction, including blocks, tilt wall, ICFs, poured in place 
concrete walls, steel and wood construction. 

What are Compressed Agricultural Fiber Panels?

All Green SIPs Prototype: Wachovia Corp. Branch Project,  Dallas, Texas
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Applications of CAF Panel Systems

Compressed Agricultural Fiber (CAF) panels are used for structural walls, curtain walls, 
floors, and flat roofs in a variety of residential, multi-family, and commercial 
buildings.

What are Compressed Agricultural Fiber Panels?

Construction of Post Office: Raleigh, N.C. Architect’s Home in NJ  built with CAF Panels
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Panel Sizes

CAF panels are available in two thicknesses: 4-3/8" (9 lbs./sq. ft.) and 7-7/8”(14 
lbs./sq. ft.). They are pre-engineered to specific building requirements (including all 
openings) up to 9'x24'.

What are Compressed Agricultural Fiber Panels?

Four-Plex, Electra, Texas: Constructed with Environmentally-Friendly CAF Panels

http://www.aecdaily.com/en/1630816/default/forum/show
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Load Bearing Panels

SIPs are structural up to 24' in height and can span 22' as a roof or floor application. 
Subsequent slides present load tables, including transverse, axial compression, and 
shearwall racking for 4-3/8” and 7-7/8” panels.

What are Compressed Agricultural Fiber Panels?

Example of CAF Panel Construction: United States Post Office,  Fort Worth, Texas
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Example of Transverse Loads for Wall Panels: 4” and 8” Panel
What are Compressed Agricultural Fiber Panels?
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Example of Transverse Loads for Floor and Roof Panels: 8” Panel
What are Compressed Agricultural Fiber Panels?
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Example of Combined Transverse / Axial Compression Loads: 4” Panel
What are Compressed Agricultural Fiber Panels?
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Example of Combined Transverse / Axial Compression Loads: 8” Panel 
What are Compressed Agricultural Fiber Panels?
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Example of Shearwall Racking Loads

Allowable shearwall racking loads are listed below for 4-3/8” and 7-7/8” panels.

What are Compressed Agricultural Fiber Panels?

5754-3/8”

11157-7/8”

Allowable Racking Load (pif)Panel Thickness (inches)

Allowable Shearwall Racking Loads1, 2 (pif)

For SI: 1 inch = 25.5 mm, 1 foot = 304.8 mm, 1 pif = 14.6 N/m.
1 Maximum panel height-to-width ratio is 1:1.
2 The orientation of the oriented strand board (OSB) facing material is with the strength axis of the 

OSB parallel to the 4-foot panel side.

http://www.aecdaily.com/en/1630816/default/forum/show
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Non-Load Bearing Panels

Non-load bearing panels can replace structural steel, reducing the overall building 
costs. As well, a no-bearing cladding or curtain wall can reduce X bracing, girts, and 
construction time. With this type of construction, the carriage head bolts through the 
CAF panel to the steel frame. 

What are Compressed Agricultural Fiber Panels?
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The Production Process
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Introduction

In this section of the course, a review of the 
manufacturing process of CAF structural 
insulated panels is presented.

With all the manufacturing completed in a 
controlled setting, and all panel openings cut 
out by computer to the exact specifications of 
the client, building with CAF structural 
insulated panels translates into zero job site 
waste. 

This fact minimizes land fill contribution, as 
well as produces a safer job site. 

The Production Process
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Storage of Raw Material

To begin, the raw material is stored in a moisture controlled environment until ready 
for the milling process. Next, the 1000 lb. bales of straw are conveyed to the cleaning 
station where the straw is conditioned for milling.

The Production Process

Straw Bale Feed Conveyor
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Cleaning Station

After the raw material is cleaned to remove dirt, debris, and insects, it is then 
separated for proper lengths and condition. An all-natural pest and mold resistant 
borate is blended into the straw, then heat and compression is added to begin the 
bonding process.

The Production Process

Straw Enters De-flaker and Straw Walker
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Electrical Chase

For conduit installation, the ram face die 
produces the electrical chase that runs the 
entire length of the panel in the straw core. 

Note that the chases are 1” in diameter and 
are spaced 8” – 8” – 16” – 8” – 8”. 

The Production Process
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Control Center

Throughout the CAF production process, the 
control center is responsible for the following: 

• the monitoring of the moisture content for 
density control

• the borate addition for pest/mold resistance
• the temperature for sterilization and 

bonding 
• the ram pressure for panel strength 
• the panel thickness for dimensional accuracy  

The Production Process

Compactor Control Center
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Panel Cutter

Next, the CAF is covered in heat activated 69 lb. craft paper, cooled, and cut to the 
proper length as dictated by the application.

The Production Process

Panel Cutter and Density Checkpoint
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Profile Material

The subsequent step in the construction of the panel is adding the CAF core to the 
profile material. Laminated beam is the profile material that surrounds the panel, 
providing tremendous strength, as indicated in the table below that contrasts the 
properties of #2 Spruce Pine Fir and 1.5E Laminated Beam.

The Production Process

107%169%296%257%Laminated Beam vs. 
Spruce Pine Fir

1,500,0001,9504002,2751.5E Laminated Beam

1,400,0001,150135875#2 Spruce Pine Fir

Mod of 
Elasticity

Compressive 
Stress

Shear Stress 
psi

Bending 
Stress psi

http://www.aecdaily.com/en/1630816/default/forum/show
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First Adhesive Application

The "pan" of the SIP is created and the glue is applied in preparation to receive the 
CAF. 

The Production Process
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8” Thick Panel Production

When producing a 8" thick panel, two CAF slabs are required. The first is laid in-place, 
then a second layer of glue is applied for the bonding of the second slab of CAF.

The Production Process

1st CAF Layer Set Into Pan 2nd Adhesive Layer Applied               2nd CAF Layer 

http://www.aecdaily.com/en/1630816/default/forum/show
http://www.aecdaily.com/en/1627902
http://www.aecdaily.com/en/1630815/default/olc/faculty_bio


• About the Instructor • Ask an Expert

Slide 28 of 64

• About the Sponsor

©2009 • Table of Contents

Oriented Strand Board Layer

A third layer of adhesive is applied before the cover, or top, of the SIP is installed. The 
cover of the SIP is made from Oriented Strand Board (OSB). Adhesive is also applied to 
the profile edges for strength and waterproofing.  

The Production Process

3rd Adhesive Layer Applied Between the CAF Core and the Top OSB Layer
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Panel Assembly and Curing

The layer of OSB is glued, squared, and then nailed into place and made ready for the 
press (left image). Two panels at a time are loaded into the pod press and cured for 45 
minutes under 6,500 psi (right image). Once cured, the panels are a complete 
composite material.

The Production Process

Panel Adhesive Layers Cure in Pod PressFinal Panel Assembly
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Panel Penetrations

Cured panels are then sent to the Computer Numeric Control (CNC) Router Machine 
which cuts out all the panel penetrations, such as windows, doors, electrical boxes, 
roof drains, etc. Note that these cuts are made to within 1/8" tolerance. Prior to 
shipping, the SIPs are inspected, numbered, and certified squared.

The Production Process
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Summary of Production Process

Given the manufacturing process and the 
attributes of the CAF, laminated beam, and 
OSB, a CAF panel system has superior 
properties.

A review of the performance characteristics, as 
well as the features and benefits of CAF panel 
systems, is presented in the next section of the 
course.

The Production Process

Panels Staged for Shipping
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Speed of Construction
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Introduction

CAF panel structural systems offer the fastest 
known construction method, averaging one day 
to erect residential walls.

Note that it takes typically two to four days to 
put up a 5,000 sq. ft. structure, which reduces 
the time it takes to open a building of this size 
by roughly four weeks. 

The installation of a CAF system uses laborers, 
not framers, further reducing labor costs. CAF 
systems are pre-engineered to eliminate 
jobsite waste, meaning no costly disposal.

Speed of Construction
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50K Sq. Ft. Project

Using CAF panels engineered to meet exact design requirements, this 50,000 sq. ft. 
project was clad in five days.  

Speed of Construction
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Man-hour Comparison
Speed of Construction

CAF Panels: 80 man-hours based on actual job performance 

This table compares the man-hours needed for various construction methods 
based on a 50'x100' building, 16' tall, 4,800 sq. ft. of wall area, with no windows 
or doors. Note that no supervisory hours are included.
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Man-hour Comparison cont’d…

Results of the man-hour comparison clearly indicate that building with CAF panels 
saves substantial labor time.

Speed of Construction

CAF PanelsTraditional Construction Materials

8 times fasterConcrete Block 

4 times faster
Wood Framing  6”
Metal Framing 6”

3 times faster 
Precast Tiltwall
Wood Framing 4”

3.5 times fasterMetal Framing 4”
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Panel Keyway Geometry

Below are 4” and 8” panel keyway illustrations showing the OSB, CAF core, and profile 
board. Pictured on the next slide is an illustration of a wall-to-wall keyway connection.

Speed of Construction

4” Panel Keyway Geometry 8” Panel Keyway Geometry
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Wall-to-Wall Keyway Connection
Speed of Construction
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Conventional Steel Frame vs. CAF Panel Construction

The remaining slides in this section compare two methods of constructing a low rise 
commercial building. Traditional framing is illustrated in the top images (front and 
rear) while the lower images represent the same building built with CAF panels. At this 
stage, both buildings have the steel columns and beams erected, but note how much 
more steel is required with the traditional method. 

Speed of Construction

FRONT

FRONT

REAR

REAR
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Conventional Steel Frame vs. CAF Panel Construction cont’d…

At the same time that the CAF panel building has moved on to installing wall panels 
(which includes structure and sheathing) the traditionally-built structure is still being 
framed. 

Speed of Construction

REAR

REAR

FRONT

FRONT
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Conventional Steel Frame vs. CAF Panel Construction cont’d…

The traditional building is still framing steel and is also doing the roof deck while the 
roof and wall panels are being installed on the CAF panel building.  

Speed of Construction

REAR

REAR

FRONT

FRONT
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Conventional Steel Frame vs. CAF Panel Construction cont’d…

While framing is still ongoing with the traditional building, the CAF panel structure is 
at the complete dry-in stage. 

Speed of Construction

FRONT

REAR

FRONT

REAR
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Conventional Steel Frame vs. CAF Panel Construction cont’d…

At the same time that the traditional building is reaching dry-in stage, the structure 
built with CAF panels is fully constructed, resulting in a four week savings in total 
construction time and approximately 40% structural steel reduction.

Speed of Construction
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FRONT

REAR
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Features and Benefits 
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Introduction

As well as speed of construction, CAF panels 
offer many advantages over traditional 
materials. 

In this section of the course, a review of the 
features and benefits of CAF panels is 
presented, beginning with thermal 
performance.

Features and Benefits 
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Thermal Performance

This illustration shows that if all the wall studs 
were placed together in a traditional wood or 
steel framed structure, they would represent 
20% of the total wall area, meaning 20% of the 
wall area is poorly insulated. 

Conversely, a CAF panel structural system 
eliminates studs for structural support. The 
entire center of the panel is insulated with a 
compressed straw insulation panel, resulting in 
the elimination of hot and cold spots. The 
system also creates greater thermal mass, 
which helps regulate morning-to-night 
temperature changes.

Note that dynamic R-Values are 13.4 for 4-3/8”
panels, and 25.4 for 7-7/8” panels. 

Features and Benefits 

Wood or Steel Framing has 20% 
Thermal Short Circuit.
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Thermal Performance cont’d…

Because the compressed agricultural fiber is 
such an effective insulator, CAF panels can 
reduce energy use by 20%-40% in a typical 
structure. Furthermore, since there are no 
thermal leaks between connection points, a 
much tighter building envelope is created. 

When tested by Oak Ridge National Laboratory, 
results indicate that a building envelope built 
with CAF panels is approximately seven times 
more effective at controlling air loss than stick 
built construction. 

Therefore, the structure requires less energy 
and maintains a more uniform temperature 
from room to room.

Features and Benefits 

Stick Built Room Leaks Air at 126 cfm.

Traditional Construction

Compressed Agricultural Fiber Panels

CAF Panel Room Allowed Only 18 cfm
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Case Study – Wachovia Corporation

The following case study compares utility cost 
data of CAF panel construction vs. conventional 
building construction. 

Two branch offices in Austin, Texas, shared 
identical floor plans and were located on 
similar lots just six miles apart with the same 
orientation to the sun. 

Wachovia Corp. designed the Escarpment 
Village branch (top image) utilizing sustainable 
design and construction practices, using CAF 
panel construction. 

The other building, Southpark Meadows, was 
built with stud and fiberglass bat insulation.

Features and Benefits 

Escarpment Village – CAF Panel Construction

Southpark Meadows – Conventional Construction
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Case Study – Wachovia Corporation cont’d…

Data supplied by Austin Energy clearly indicates that the Escarpment Village branch 
built with CAF panels is a much more energy efficient building with a 52% average cost 
savings monthly. 

Features and Benefits 

$1,836September 2006$933

$1,958August 2006$900

$1,779July 2006$838

Monthly Utilities

Savings achieved by using CAF panels, energy efficient glass, and 
upgraded HVAC systems.  
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Fire Rating

ASTM E119 tests show CAF panels have superior
fire protection compared to foam insulations. 

• straw core - 2+hour rating
• 4-3/8” panel load bearing – 1-1/2 hour rating
• 7-7/8” panel load bearing – 2-1/2 hour rating

Because the fiber is so tightly packed, there is 
no oxygen in the CAF to fuel a fire. 

Features and Benefits 

ASTM E-119 Fire Test After 2-1/2 Hr. Exposure 
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Green Features

Renewable Supply: Straw is grown and harvested in multiple annual crops, ensuring a 
continuously renewable supply. Plus, CAF panels eliminate over 80% of the dimensional 
lumber used in traditional construction by substituting straw and OSB.

Low-Emission Materials: Manufacturers of quality CAF systems use no adhesive binders 
in the straw core. The panel forming process is based on proven high pressure and high 
temperature technologies. Safe and effective borax compounds are added to eliminate 
mold and insects. 

Reuse and Recycle: Over 80% of CAF panels consist of straw left over after the grain 
has been harvested. Much of this straw was burned in the past, adding to air pollution. 
Straw waste from the manufacturing process can be reused as landscape mulch or 
animal bedding. 

Features and Benefits 
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Negative Carbon Footprint

The carbon footprint is a measurement of the amount of carbon dioxide emitted during 
the production of the product(s) in the analysis time frame. CAF panels have a 
negative carbon footprint as the growth of the wheat (and the unattributed removal of 
waste from disposal) counteracts the requirements for transport to the manufacturing 
facility.

Features and Benefits 

24x9

24x9

Size

90.26

58.82

Embodied 
Energy (GJ)

39404.01

19702.01

Embodied 
Water (L)

-0.877-7/8”

-0.424-3/8”

CO2 Emitted 
(metric tons)

CAF Panel 
Thickness
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LEED®

As an environmentally-friendly and sustainable  
construction system, CAF panels can help a 
project earn LEED accreditation.

LEED is a voluntary, consensus-based national 
standard for developing high performance, 
sustainable buildings. 

Under the supervision of the U.S Green Building 
Council (USGBC), the program is the premiere 
green building-rating program and stands for 
Leadership in Energy & Environmental Design. 

Features and Benefits 
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LEED® cont’d…

Depending on the project, CAF products can contribute up to 13 LEED points.

Features and Benefits 
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Sound Absorption / Mold Resistant

With an STC rating of 33, a CAF panel system 
produces a practically sound proof barrier to 
minimize environmental noise and enhance the 
occupants’ privacy and comfort.

Borate, a natural chemical, is added to quality 
CAF systems for safe control of mold, which 
helps promote a healthy environment and good 
indoor air quality.

Features and Benefits 

Please remember the exam password COMFORT. You will be required to enter it in order to 
proceed with the online examination.
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Testing 
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Introduction

To ensure a quality product, CAF panel systems are subjected to extensive testing, 
including:

• structural tests - ASTM E72-98 and AC-04, includes axial, transverse, racking and 
concentrated point loading

• fire tests - ASTM E119 and ASTM C739 Section 14 - smoldering combustion

• mold, black mold and fungi resistance - ASTM C739 Section 11

• moisture vapor sorption - ASTM C739 Section 12

• odor emission - ASTM C739 Section 13

• corrosiveness - ASTM C739 Section 9

• blast resistance 

Testing
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Testing: Wind Conditions / Blast Resistance

Some CAF panels have been tested up to F5 
Wind Conditions, meet FEMA 361, and are 
approved in Miami Dade County. 

As well, some products are blast resistant and 
meet tough DoD and GSA standards for 
explosion and airborne contamination 
protection, which can be important 
requirements for certain projects, such as 
military applications.

Blast Panel 10 psi

Testing

http://www.aecdaily.com/en/1630816/default/forum/show
http://www.aecdaily.com/en/1627902
http://www.aecdaily.com/en/1630815/default/olc/faculty_bio


• About the Instructor • Ask an Expert

Slide 59 of 64

• About the Sponsor

©2009 • Table of Contents

Blast Resistance Testing: Commonly Specified Blast Loads

To evaluate blast resistance, panels were tested by an independent third party. Blast 
loads selected for testing and evaluation were based on the properties of the panels 
and not on specific threats. As a reference, some commonly specified blast loads for 
buildings are shown on the table below. 

A total of eight tests were conducted on 8” thick test samples and follows an initial 
test program where the panels were proven to be effective in resisting blast loads as 
high as 7.3 psi with an impulse of 84 psi-msec.

Testing

Commonly Specified Blast Loads
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Blast Resistance Testing: Wall Response Categories

Although panel damage is important, it is also crucial to note that panels damaged by 
the blast may still have acceptable performance. The principal goal of blast resistant 
construction is to prevent injury to building occupants. Described in the table below 
are the four major response categories of wall performance. 

Results of each test are summarized on the following slide, indicating the response 
category of the test panel specimens. 

Testing

Wall Response Categories
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Blast Resistance Testing Summary
Testing

Panel Test Summary
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Summary
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In Summary

• CAF panels were developed as a “green” and sustainable building system that offers 
the fastest known method of construction.

• Made from compressed wheat or rice straw, CAF panels can be configured as 
structural or curtain walls or used for fast and easy sub-floor decking. As well, they 
can accept most commercial roof finishes. 

• With all the manufacturing completed in a controlled setting, and all panel openings 
cut out by computer to the exact specifications of the client, building with CAF 
structural insulated panels translates into zero job site waste.

• Not only do CAF panel structural systems offer many “green” benefits, such as 
optimizing energy performance and contributing to LEED accreditation, but they also 
provide fire protection, sound absorption, and mold resistance.

Summary
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©2009 Agriboard Industries. The material 
contained in this course was researched, 
assembled, and produced by Agriboard
Industries and remains their property. 
Questions or concerns about this course 
should be directed to the instructor.

Conclusion of This Program

Click Here To Take The Test

powered by 

If you desire AIA/CES, CSI and/or state licensing continuing 
education credits, please click on the button below to 
commence your online examination. Upon successful (80% or 
better) completion of the exam, please print your Certificate 
of Completion.

For additional knowledge and post-seminar assistance, please 
visit the Ask an Expert forum (click on the link above and 
bookmark it in your browser).

If you have colleagues that might benefit from this seminar, 
please let them know. Feel free to revisit the AEC Daily web 
site to download additional programs from the Online Learning 
Center.

Exit
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