
any cracks. Figure 1 illustrates schematics of a typical 
rotary peeling veneer production with a fixed-nose bar 
and knife.  The side of the veneer next to the knife-edge 
is called the loose side, while the other side is called 
the tight side. There are many fine cracks on the loose 
side of veneer due to lathe checks running parallel to 
the grain. 

A bolt, which is a short log depending on its diam-
eters, may take 5 to 10 seconds to peel before its core is 
discharged and the charger is ready for the next cycle. 
Continuous ribbon-like veneer sheets are clipped to a 
certain width and dried to a target moisture content using 
jet tube dryers. Hot air is blown onto the surface of the 

Oklahoma Cooperative Extension Service  •  Division of Agricultural Sciences and Natural Resources

Laminated Veneer Lumber (LVL) as a Construction Material

Laminated veneer lumber (LVL) is one of the most 
widely used engineered wood products for constructional 
applications. It is a composite product manufactured from 
multiple thin layers of veneer that are aligned with the 
length of the finished lumber. This fact sheet summarizes 
basic manufacturing steps, advantages and disadvantages 
of LVL compared to other structural engineered wood-
based products.  

LVL production began in 1941. It was constructed 
into aircraft parts and was made from 3.6 mm thick 
Sitka spruce veneer. Because of great demand for LVL, 
the USDA Forest Products Laboratory did a substantial 
amount of research related to improving its strength 
properties. Douglas fir is the most commonly used raw 
material for LVL manufacture, in addition to Yellow 
poplar, Southern pine and other softwoods in the United 
States. Radiata pine and rubberwood are extensively 
used in New Zealand and Southeast Asian countries, 
respectively. 

LVL Production
Veneer sheets with a thickness of 2.5 mm to 4.8 mm 

are produced using a rotary peeling technique. Typical 
veneer thickness for LVL production is 3.2 mm. Rotary 
peeling of the logs is carried out on a lathe, which in-
corporates geometry and positioning of a knife as main 
manufacturing parameters important role to the quality 
of the veneer. For example, the bevel angle of the knife 
selected is approximately 23 degrees for softwood to 
have efficient peeling. 

The pressure bar applies a certain amount of pressure 
on the surface of veneer, so it will constantly be peeled 
from the log with a uniform thickness and without having 
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Figure 1. Rotary peeling veneer production.
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veneer sheets and moisture is peeled off, reducing overall 
moisture content of veneer to a target point in the jet tube 
dryer. Usually 3 mm thick Douglas fir veneer may take 
10-13 minutes to reduce its moisture content to 8 to 10 
percent. Figure 2 shows a typical jet tube dryer.

In general, LVL production is similar to that of struc-
tural plywood; however, the main difference between 
the two products is the grain orientation of each veneer. 
In the case of plywood, an odd number of veneer is as-
sembled across each other, so the final product will not 
only have better mechanical properties, but also will be 
dimensionally more stable. In the case of LVL, more 
veneers are assembled along the longitudinal direction, 
so it will have similar properties to those of solid lumber, 
because each lamina is parallel to the board axis, as il-
lustrated in Figure 3. 

Defects on each veneer are eliminated during the 
clipping process. Even if defects are left on each veneer 
sheet, random distribution of such defects during veneer 
assembly will make the final products more uniform and 
strength properties comparable to that of high-grade 
lumber. After exterior adhesive, usually phenol formal-
dehyde, is applied to the surface of each veneer sheet, 
they are assembled and pressed at temperatures ranging 
from 250 to 450 degrees Fahrenheit. 

Compared to plywood press, LVL presses are longer. 
The press line could be either batch-type or continuous. 
A batch-type press may have one or several openings, 
which is more efficient for production of shorter length 
LVL. However, most mills use a continuous press line. 
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Billets are manufactured up to 6-feet wide with a maxi-
mum shipping length of 80 feet. Figures 4 and 5 show a 
typical manufacturing process diagram of LVL.

LVL Versatility
Laminated veneer lumber is a versatile wood-based 

product. Together with plywood, lumber or oriented 
strand board (OSB), LVL can be used for many struc-
tural applications. Some of the most popular uses of 
LVL include I-joists, header, rimboards, truck bed 
decking, roadway signpost, beam, truss, special appli-
cations such as skateboards, and custom-made panels 
for marine uses. 

Advantages
Major advantages of LVL include its dimension, 

shape, high strength properties and low cost. The size 
of LVL is not limited by log size, due to its manufac-
turing method. LVL is one of the strongest wood-based 
construction materials relative to its density. Because 
it is manufactured with homogeneous quality that has 
a minimum number of defects or even distribution of 
defects, mechanical properties of the final product can 
be predicted. In general, LVL can be produced in dif-
ferent shapes depending on for what it will be used. It 
also has the great advantage of using wood resources 
efficiently. 

Figure 2. Veneer jet tube dryer.

Figure 3. Structure of LVL.
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Figure 5. Manufacturing steps of LVL.
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Figure 4. Process Diagram of LVL.
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Disadvantages
Conversely, LVL has several disadvantages as 

wood composites. Enhancement of strength prop-
erties of LVL by densification of veneer during 
the press is very limited. Although its dimensional 
stability is better than solid wood, the product 
may result in some defect, such as warping, if it 
is not properly stored in the warehouse. Also, LVL 
requires high capital investment to have relatively 
low production cost. Therefore, high demand is 
necessary to have a profitable operation.

Further Information
Detailed information about LVL manufactur-

ing and its properties also can be found in the 
following literature:

Smulski, S. (Ed.) (1997). Engineered Wood Prod-
ucts. PFS  Research Foundation: Madison, 
Wisconsin.

Bowyer, J., Smulsky, R., & Haygreen, J. (2007). 
Forest Products and Wood Science. Black-
well Publishing: Boston, Massachusetts. 

Baldwin,R. (1995). Plywood and Veneer-Based 
Products, Manufacturing Practices. Miller 
Freeman: San Francisco, California. 

American Plywood Association. The Engineered 
Wood Association. Retrieved from www.apa.
wood.org
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The Oklahoma Cooperative Extension Service 
Bringing the University to You!

• It provides practical, problem-oriented education for 
people of all ages. It is designated to take the knowl-
edge of the university to those persons who do not or 
cannot participate in the formal classroom instruction 
of the university.

• It utilizes research from university, government, and other 
sources to help people make their own decisions.

• More than a million volunteers help multiply the impact 
of the Extension professional staff.

• It dispenses no funds to the public.

• It is not a regulatory agency, but it does inform people 
of regulations and of their options in meeting them.

• Local programs are developed and carried out in full 
recognition of national problems and goals.

• The Extension staff educates people through personal con-
tacts, meetings, demonstrations, and the mass media.

•	 Extension	has	the	built-in	flexibility	to	adjust	its	pro-
grams	and	subject	matter	to	meet	new	needs.	Activities	
shift from year to year as citizen groups and Extension 
workers close to the problems advise changes.

The Cooperative Extension Service is the largest, most 
successful informal educational organization in the world. 
It is a nationwide system funded and guided by a partner-
ship of federal, state, and local governments that delivers 
information to help people help themselves through the 
land-grant university system.

Extension carries out programs in the broad categories 
of agriculture, natural resources and environment; home 
economics; 4-H and other youth; and community resource 
development. Extension staff members live and work 
among the people they serve to help stimulate and educate 
Americans	to	plan	ahead	and	cope	with	their	problems.

Some characteristics of Cooperative Extension are:

•  The federal, state, and local governments cooperatively 
share	in	its	financial	support	and	program	direction.

• It is administered by the land-grant university as 
designated by the state legislature through an Exten-
sion director.

•	 Extension	programs	are	nonpolitical,	objective,	and	
based on factual information.


