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Chapter

Engineered Wood Products as a 
Sustainable Construction Material: 
A Review
Ranjana Yadav and Jitendra Kumar

Abstract

Engineered wood products are considered as best building materials due to 
environmentally friendly. Huge change to the way in which wood has been utilized 
in primary application of construction in the course of the most recent 25 years 
are in light of decreased admittance to high strength timber from growth forests, 
and the turn of events and creation of various new design of manufactured wood 
products. Engineered wood products are available in different variety of sizes and 
measurements like laminated veneer lumber, glued laminated timber, finger jointed 
lumber, oriental strand board etc. It is utilized for rooftop and floor sheathing, solid 
structure, beams and the hull of boats. This review objectively explores not only 
the environmental aspects of the use of different engineered wood composites as 
a building material, but also their economic aspects, to understand their effect on 
sustainability.

Keywords: engineered wood product, plywood, cross laminated timber, laminated 
veneer lumber, oriented strand board etc.

1. Introduction

Wood is one of the world’s most promptly accessible and adaptable building 
materials, and recent advances in engineered wood products innovation have 
permitted these to be utilized in a basically load-bearing segment [1, 2]. Wood 
has assumed a huge part in the existences of people from ancient occasions to the 
advanced time. It is richly found in an assortment of normal settings and effectively 
retrievable in its raw form. Wood has been a fundamental component of develop-
ment for quite a long time, with saved instances of such constructions dated to mil-
lennia B.C. Engineered wood products (EWPs) are among the most excellent and 
harmless to the ecosystem building materials. In manufacture, they are produced 
efficiently from a renewable resource. In development, the way that engineered 
wood products is accessible in wide assortment of sizes and measurements [3].

EWPs are chiefly laminated veneer lumber [4], wood I Beam, glued laminated 
lumber [5], cross laminated timber [6, 7], finger jointed lumber, oriented strand 
lumber, oriented stranded board [8, 9], medium density fiber board (MDF) and 
Particle Board (PB). These EWPs are regularly created from the adhesive bonding of 
wood chips, pieces or veneers, as well as the mechanical securing of timber segments 
to frame bigger segments, beams, boards or other structural components [10–14].
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The advantages of EWPs incorporate upgraded dimensional stability, the 
development of bigger and more complex structural segments, decreased impact 
of common imperfections (for example knots), more noteworthy toughness and 
more homogenous mechanical properties [15, 16]. These properties of wood can 
be improved through controlled changes, and this is the establishment of designed 
wood items [17–20]. This builds the overall performance of structural wood com-
posites, prompting a more viable structure material, accordingly growing potential 
end uses [21–23]. Engineered wood products have permitted wood to be utilized in 
circumstances where solid timber is incapable, prompting specific items to help a 
more different exhibit of uses. This has extended market openings prompting the 
positive financial development of this industry [24].

As well as being utilized as a substitute for more “traditional” engineering 
materials, engineered wood products have demonstrated to beat conventional sawn 
lumber in the structural applications for which they are intended for [25, 26]. Extra 
advantages of working with engineered wood products include: lower building costs 
with less expensive materials/speedier construction time, lower ozone depleting 
substance outflows by not utilizing energy escalated materials, unrivaled adaptabil-
ity under seismic burdens and better energy execution/effectiveness [27].

As per estimates of Forest survey of India (2017), while the annual production 
from the natural forests is quite low, the production from the tree outside forest is 
much higher. Most of the Industrial wood in India is produced from outside govern-
ment forests and agroforestry/ farm forestry in the country. India is one of the emerg-
ing markets in Asia pacific engineered wood industry, currently accounting for 10% of 
the Asia pacific engineered wood market share. Cross laminated timber market is ris-
ing construction industry. Laminated veneer lumber is one of the most popular EWPs.

Engineered wood products are making it conceivable to build taller and bigger 
wood structures, and there is innovative work on this theme. Hence, this review 
chapter focusses on various engineered wood products, which are more economi-
cal. This review chapter of the current writing offers bits of knowledge. This 
chapter takes a gander at another age of wood products, made from the sustainable 
structural material. These products can assume an undeniably significant part in a 
naturally concerned world.

2. Types of engineered wood product

2.1 Glued-laminated lumber (glulam)

Glued laminated lumber, or Glulam, is the most essential and oldest member of 
the engineered wood products family, which has helped with growing the structural 
uses of wood and conventional sawn wood development [28, 29]. Solid sawn sub-
stantial timber is in restricted accessibly for extremely huge sizes, and is not basically 
proficient because of deformities like bunches and checking. Glulam has disposed of 
the limitations of utilization of huge sawn wood concerning size of the stem cross-
area, the length of the stem, and the structural deformities present. Production of 
this product started in Europe at when the new century rolled over, in the U.S. in the 
1940’s, and in Canada in 1952. Glulam individuals comprise of various wood overlays 
(or “lams”) that are fortified together using glue [30–34]. The boards are pressed 
with hydraulic equipment in the process to ensure tight bonds. Dimensional soft-
wood lumber is regularly picked for the lamination, and care is taken to guarantee 
that the grain of the boards runs parallel to the longitudinal axis of glulam member 
(Figure 1). Boards utilized in the lamination process may differ in sizes but do not 
exceed two inches in thickness. Notwithstanding the benefits related with huge 
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cross-sectional zones, lamination boards are regularly joined at the ends to develop 
glulam individuals that increased the lengths of stock lumber. Recently, fiber-rein-
forced polymers have been included in the manufacture of some glulam production 
[36]. This component enhances the tensile performance of the member and is said to 
offer economic benefit in some applications [37–42]. Glulam is often used as straight 
beams, including lintels, purlins, ridge beams and floor beams, Columns including 
round, square and complex section, curved beams and roofs.

2.2 Cross laminated timber (CLT)

The construction industry is starting to use new enormous scope engineered 
wood composites known as mass lumber items. CLT is a moderately new wood 
product that holds extraordinary potential for significantly expanding the utiliza-
tion of wood products in construction [43–45]. CLT as enormous boards built 
through the overlay of various layers of structural grade softwood boards. Each 
layer of boards is usually oriented perpendicular to adjacent layers and glued on 
the wide faces of each board, usually in a symmetric way so that the outer layers 
have the same orientation (Figure 2). The products are discovering use in building 
projects as floor slabs, load bearing wall and shear wall [47–49].

Figure 1. 
Glulam [35].

Figure 2. 
Cross-laminated timber [46].
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Being a suitable choice for heavy frameworks manufacturer expanding inter-
est in CLT and giving a green choice to steel and cement. CLT offers high strength 
and the structural simplicity needed for cost effective buildings, as well as a lighter 
environmental footprint than concrete or steel. CLT board manufacture considers 
a wide scope of board sizes and thicknesses. Architect use CLT boards as burden 
bearing plate components in construction projects, working as floor slabs, rooftops 
and walls. The substantial idea of CLT and its great strength properties give the 
likelihood to use in multistory structure. CLT can also be processed as a “ready-
made” building material, tailoring its process to the precise required measurement 
to reduce wastage of building material.

2.3 Laminated veneer lumber (LVL)

While glulam and CLT boards are contained wooden boards, various engineered 
wood products are made with wood veneer. LVL is perhaps the most generally 
utilized engineered wood products for constructional applications. It is a composite 
board made from various thin layers of veneers that are lined up with the length 
of the finished lumber [50–53]. The product was invented in the last part of the 
1960’s and has gotten grounded as a high strength pillar and header segment in both 
residential con commercial constructions. Since it is made from veneers, LVL makes 
up to 35% more powerful utilization of logs than is conceivable with solid lumber. 
At fabricate, veneers are dried to 8% moisture content, and reviewed for uniform 
strength and width before lay-up. Adhesive is applied and the board is pressed 
under heat and consistent pressure until cure (Figure 3). Laminated veneer lumber 
is planned for use as high strength, load carrying beams to help the heaviness of 
development over window and entryway, and in floor and rooftop frameworks 
of residential and light commercial wood frame development. It can give the both 
boards and beam/column components [55].

2.4 Laminated strand lumber (LSL)

LSL is usually realized Timber strand. As of now, LSL is being made from excess, 
over develop aspen trees that normally are not huge, solid, or sufficiently straight 
to develop conventionally wood products. In this cycle, the debarked logs are 
utilized to give the material to chipped strands, which can be up to 300 mm long. 
These strands are then dried, coated with adhesive, and pressed into huge billets 
by a process which incorporates steam injection (Figure 4). The billet might be up 
to 140 mm thick, 2.4 m wide and 10metres long. Subsequent to sanding, countless 
sizes are sliced to suit applications like headers, edge joists for floor frameworks, 

Figure 3. 
Laminated veneer lumber [54].
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columns, joists and studs. It is utilized for a wide scope of millwork, like doors, 
windows, and practically any item that require high grade lumber. It is additionally 
utilized for truck decks, fabricated housing, and some structural lumber such as 
window and door headers [57, 58].

2.5 Parallel strand lumber (PSL)

PSL, ordinarily known Parallam, is intended to supplant huge dimension lumber 
(beams, planks, and posts). Parallel strand lumber was developed in Canada, 
advanced onto the market in the last part of the 1980’s [59]. PSL comes in numer-
ous thicknesses and widths and is fabricated up to 66 feet in length (Figure 5). The 
strands are for the most part taken from veneers peeled from the outermost part 
of the logs, where more grain is found. Veneers e are dried to 11% moisture con-
tent and reviewed for strength prior to chopping into strands [61]. They are then 
adjusted parallel to each other, coated with waterproof glue, then pressed and cured 
[62, 63]. It is utilized for enormous individuals in residential construction and as 
middle and huge individuals in commercial building construction.

Figure 4. 
Laminated Strand lumber [56].

Figure 5. 
Parallel Strand lumber [60].
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2.6 Structural plywood

One of the most important well-known building materials constructed with 
veneer is plywood. It is handily sourced from everywhere the world and has exhib-
ited fruitful. Plywood is utilized for some light duty building materials. It is likewise 
utilized for rooftop and floor sheathing, concrete formwork, webs of wood beams, 
and surprisingly the frames of boats. It very well may be utilized to oppose gravity 
loads or to oppose horizontal burdens as in plywood diaphragms and shear walls. 
Plywood is fabricated from stacked veneers which are organized in an odd number 
of layers, the grain of the face layers arranged to the long dimension of the board 
(Figure 6). The cross-overlaid lay-up of the veneers gives strength, stiffness and 
dimensional strength [65].

2.7 Oriented strand board (OSB)

OSB was first produced in Canada in 1964. Since the mid-1980s, OSB has been 
one of the most commonly used engineered wood-based panels for structural 
construction in residential sectors due to excellent properties, especially due to 
the increasingly competitive price [64, 66]. OSB is an engineered structural panel 
made from strands of wood sliced from small diameter timber logs and bonded 
together with an exterior grade adhesive, under heat and pressure [67–70]. OSB is 
manufactured in various grades with improving resistance to the effects of moisture 
(Figure 7). OSB is extensively used for wall sheathing, floor underlayment, roof 
cover and I-joist in both commercial and residential building. OSB also is used in 
furniture, reels, trailer liners and recreational vehicle floors [72–74].

2.8 Wood I beam

Wood I beam are engineered wood products which have great strength in respect 
to its size and weight. Wood I beam is a light beam support assembled by gluing 
together wooden flanges and fiber board and plywood beams. The flanges of beam 
made of laminated veneer lumber or finger jointed solid wood lumber. The web of 
beam made of plywood, laminated veneer lumber or oriented strand board. Wood 
I beam are available up to 80 feet long (Figure 8). It has been used in residential 
and commercial construction as floor, rood structure of structure and external wall 
frames. I beam are best for the structure which required rigidity, heat insulation and 

Figure 6. 
Structural plywood [64].
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economy. Nowadays, wood based I beams are becoming popular. Beams allow easy 
execution of installation penetration. Their ‘I’ configuration provides high strength 
and stiffness.

3. Advantages of engineered wood products (EWPs)

The term engineered wood products covers a wide cluster of wood-based items 
produced using veneers or strands peeled, chipped or sliced. These items are appro-
priate for construction reason as structural materials [76]. EWPs tend to perform 
better as they have higher load-carrying abilities compared to solid wood of the 
same dimension. This is because EWPs have more uniform and predictable struc-
tural properties, as the usual deficiencies in the wood (like knots and cracks) are 
either removed or offset by the manufacturing process. The low cost of engineered 
wood is the most immediate benefits and the reason that it is so widely used.

The utilization of glue laminated timber offers various benefits including struc-
tural opportunity, proficient utilization of timberland asset like the utilization of 
merchantable and non-merchantable wood species and mixed species application. 
CLT gives various ecological advantages notwithstanding its excellent thermal per-
formance. CLT boards are produced for explicit end use applications, which bring 
about almost no waste. (CLT’s thick cross segment gives significant imperviousness 

Figure 7. 
Oriented Strand board [71].

Figure 8. 
Wood I beam [75].
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to fire since boards char gradually [77]. Probably the greatest advantage of utilizing 
CLT is that the design can be fabricated rapidly and productively. The size of LVL is 
not restricted by log size, because of its assembling strategy [78]. Since, it is fab-
ricated with homogenous quality that has least number of defects. The advantage 
of I-joists/beam is they are less likely to bow, crown, twist, up or split as would a 
dimensional piece of lumber.

Engineered wood product lie plywood permits developers to diminish the quan-
tity of trees required for building a home. Plywood sheathing for walls and rooftops 
definitely diminishes home construction cost compared with utilizing boards of 
solid wood. Some engineered products, for example, MDF and PB can be produced 
using sawmill scraps, wood chips and even saw dust reutilizing wood waste.

Engineered wood product is likewise useful in that it assists with cultivating 
up the interaction of development. Perhaps the most appealing highlights of these 
engineered components and assemblies are that they can be manufactured to longer 
lengths than their sawn lumber partners. Additionally, engineered products pre-
serve or extend the use of the forest resource by using a higher percentage of fiber, 
which previously was burned or left to rot. The use of wood from residual sources, 
plantations and second-growth forests reduces the pressure to harvest more forest 
area. Waste timber can be recycled and turned into strands and fibers and reconsti-
tuted into engineered wood products.

3.1 Comparing material options

In considering the utilization of engineered wood products for a construction, 
the manufacturer is given a stable of material choices which permit extensive 
potential for the declaration of sculptural structure. This opportunity to make a 
masterpiece, when taken, regularly brings about a wood structure whose elegance 
and excellence is genuinely a supplement to function. It is significant that the wood 
industry keeps on advancing the advantages of the unique character and warmth of 
the uncovered structural products. Engineered wood products can be considered as 
a reasonable substitute or complement for concrete, steel and brick in large building 
projects.

Simultaneously, it is similarly imperative to know about the premium related 
with the stock of regularly elaborate shapes and treatments. These may draw 
structural components as architectural components in a way that utilizes essentially 
more material that is needed to help a given burden. To appropriately evaluate the 
expenses of wood versus steel, one should perceive such contemplations. Really 
frequently, a wood alternative is saved due to such defective examinations. For 
instance, a school whose structural framework, in the brain of the designer, will 
be alright served by a structural steel frame and open web steel joist framework 
ought not just be assembled that way in light of the fact that a weighty wood post 
and beams framework is costlier. The Engineered Wood Products explained in this 
chapter currently permit the wood industry to contend with practically identical 
items to the steel alternative. Cross laminated lumber is able to replace concrete 
slabs in the frames of multistory buildings [79]. The weight CLT is about 4 times 
less than concrete which reduces foundation loads and transportation cost. Glulam 
is two third the weight of steel and one sixth the weight of concrete. The high 
strength of laminated timbers enables glulam beams to span large distances without 
intermediate columns, allowing maximum design flexibility than traditional timber 
construction.

The different sections of this chapter which describe various EWPs refer to 
the enhanced utilization of logs due to the use of small sections, in many cases 
veneers or strands. Engineered wood products bring huge advantages compared to 
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competing products such as steel, concrete and aluminum in terms of embodied 
energy, and emissions of carbon dioxide and other pollutants during manufacture 
and extraction.

4. Conclusions

This chapter presents an overview of the EWPs. The advancement of new 
designs of structural wood products – called EWPs- throughout the most recent 
25 years has utilized wood fiber and allowed the wood industry to rival other 
structure materials in more construction applications. Based on the properties and 
end uses engineered wood products will see an expanding market share within the 
wood products manufacturing industry. There are various variables impacting this, 
for example, the advantages of wood building construction, improved fire execu-
tion over dimensional timber products. CLT offers high strength and the structural 
simplicity needed for cost-effective buildings, as well as a lighter environmental 
footprint than concrete or steel. Current experience shows that engineered wood 
products are excellent structural wood building material for future.

Conflict of interest

The authors declare no conflict of interest.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



10

Engineered Wood Products for Construction

[1] Maxim P, Darryl P, Len G, Joseph C. 
Taller Wood Buildings and Fire Safety. 
University of the Fraser Valley; 2013.

[2] Smulski S. (Ed) Engineered wood 
products. PFS Research Foundation: 
Madison, Wisconsin; 1997.

[3] Milner HR. Sustainability of 
engineered wood products in 
construction. Sustainability of 
construction materials. wood head 
publishing series in civil and structural 
engineering, Cambridge UK; 2009. 
p. 184-212.

[4] Kurt R, Hayrettin M, Aslan K, Cil M. 
Laminated Veneer Lumber (LVL) 
Manufacturing Using Three Hybrid 
Poplar Clones. Turkish Journal of 
Agriculture and Forestry. 2012; 36 (2): 
237-245.

[5] Moody RC, Hernandez R. Glued-
Laminated Timber. In: Engineered wood 
Products: A guide for specifiers, 
Designers and Users, Smulski S. (Ed.) 
PFS Research Foundation, Wisconsin; 
1997. p. 1-39. ISBN:096567360X.

[6] Gagnon S, Pirvu C. (eds.) CLT 
handbook: Cross-laminated timber. FP 
Innovations, Quebec, Canada; 2011.

[7] Divekar N. Introduction to New 
material- cross laminated timber. 
International Journal of Engineering 
research. 2016; 5 (3): 675-679.

[8] Lowood J. Oriented strand board and 
waferboard. In: Smulski S (ed) 
Engineered wood products. Miller 
Freeman, Madison; 1997. p. 5.123-5.145.

[9] William G. Davids, Habib J. Daugher, 
Eric D. Cassidy, Douglas G. FRP-
reinforced oriented strand board panels 
for disaster-resistant construction, 2003.

[10] Hemmila V, Adamopoulos S, 
Karlsson O, Kumar A. Development of 

sustainable bio-adhesives for engineered 
wood panels–A Review. RSC Advances. 
2017; 7 (61): 38604-38630.

[11] Baldwin R. Plywood and Veneers 
Based Products, Manufacturing 
Practices, Miller Freeman: San 
Francisco, California; 1995.

[12] Barbu MC, Reh R, Irle M. Wood-
based composites. In Research 
Development in Wood Engineering 
Technology, IGI Global. 2014. p. 1-45.

[13] Nelson SPE. Structural composite 
lumber. In: Engineered wood products a 
guide for specifiers, designers and users, 
Sumulski S. (ed.), PFS, Research 
Foundation, Madison; 1997.p. 147-172.

[14] Shukla SR, Rao RV, Sharma SN. 
Evaluation of parallel strand lumber 
(PSL) and 144 WOOD RESEARCH its 
comparison with laminated veneer 
lumber (LVL), rubber wood and teak. 
Holz als Rohund Werkstoff. 1999; 57(4): 
267-270.

[15] Lam F, Prion HG. Engineered wood 
products for structural. Timber 
Engineering, Wiley, New York; 
2003.p. 81.

[16] Nicole MS, Cai Z, Carll C. Wood-
Based Composite Materials Panel 
Products, Glued-Laminated Timber, 
Structural Composite Lumber, and 
Wood–Nonwood Composite Materials, 
Chapter 11, General Technical Report 
FPL–GTR–190; 2010. p. 11.1-11.28

[17] Gaff M, Ruman D, Gašparík M, 
Štícha V, Boška P. Tensile-Shear Strength 
of Glued Line of Laminated Veneer 
Lumber. BioResources. 2016; 11: 
1382-1392.

[18] Gary C W. Engineered wood 
products - experience and 
opportunities. NZ Timber Design 
Journal. 2020; 8 (2):6-13.

References



11

Engineered Wood Products as a Sustainable Construction Material: A Review
DOI: http://dx.doi.org/10.5772/intechopen.99597

[19] Sotayo A, Bradley D, Bather M, 
Sareh P, Oudjene M, El-Houjeyri I, 
Harte AM., Mehra S, O'Ceallaigh C, 
Haller P, Namari S, Makradi A, 
Belouettar S, Bouhala L, Deneufbourg F, 
Guan Z. Review of state of the art of 
dowel laminated timber members and 
densified wood materials as sustainable 
engineered wood products for 
construction and building applications. 
Developments in the Built Environment. 
2020; 1: 100004.

[20] Wang B, Chui YH, He G, Xie D. 
Development of high performance and 
durable engineered wood products from 
mountain pine beetle veneers using 
novel resin impregnation technologies. 
Natural Resources Canada; 2009. p. 40.

[21] Smith I, Snow M, Asiz A. Design 
methods for connections in engineered 
wood structures, Final Report UNB2, 
Natural Resources Canada, 
Ottawa; 2006.

[22] Smith I, Asiz A, Snow M. 
Performance of mechanical fasteners 
used with engineered wood products, 
Final Report UNB75, Natural Resources 
Canada, Ottawa; 2007.

[23] Snow M. Fracture development in 
engineered wood product bolted 
connections [PhD thesis]. University of 
New Brunswick: Fredericton; 2006.

[24] William C. A Review of Engineered 
Wood Products in Canada [An 
undergraduate thesis]. Lakehead 
University Thunder Bay: Ontario; 2018.

[25] Fadai A, Winter W, Gruber M. 
Wood based construction for multi-
storey buildings. The potential of 
cement bonded wood composites as 
structural sandwich panels. World 
Conference on Timber Engineering 
(WCTE 2012), 2012 ;1. WCTE 2012 
Committee. Aukland.

[26] Stark NM, Cai Z, Carll C. Wood-
based composite materials: panel 

products, glued-laminated timber, 
structural composite lumber, and 
wood-nonwood composite materials. In: 
Ross R. (Ed.), Wood Handbook - Wood 
as an Engineering Material. U.S. 
Department of Agriculture Forest 
Service, Forest Products Laboratory, 
Madison, WI; 2010. p. 11.1-11.28.

[27] Adair C. Regional production and 
market outlook tor structural panels and 
engineered wood products 2001-2006. 
APA Economics Report E67 Table 28, 
APA, Tacoma, WA, 2001. p. 51.

[28] Brandner R, Schickhofer G. Glued 
laminated timber in bending: new 
aspects concerning modelling. Wood 
Science & Technology. 2008; 
42(5):401-425

[29] Younquist JA. Wood based 
composites and panel products. In wood 
handbook: forest product laboratory. 
United States, department of agriculture 
forest service, Madison, Wisconsin; 
1999. P. 10.1-10.31-113.

[30] Anshari B, Guan ZW, Kitamori A, 
Jung K, Komatsu K. Structural behavior 
of glued laminated timber beams 
pre-stressed by compressed wood. 
Construction Building Materials. 2012; 
29: 24-32.

[31] Anshari B, Guan ZW, Wang QY. 
Modelling of Glulam beams pre-stressed 
by compressed wood. Composite 
Structures. 2017; 165: 160-170.

[32] Correal JF, Echeverry JS, Ramirez F, 
Yamin LE. Experimental evaluation of 
physical and mechanical properties of 
glued laminated guaduangustifolia 
Kunth. Construction Building Materials. 
2014; 73:105-112.

[33] Herawati E, Massijaya MY, 
Nugroho N. Performance of Glued-
Laminated Beams Made from Small 
Diameter Fast-Growing Tree Species. 
Journal of Biological Sciences. 2010; 
10: 37-42.



Engineered Wood Products for Construction

12

[34] Herawati E. The characteristics of 
glued-laminated beams made from 
small diameter fast growing species [MS 
Thesis]. Postgraduate School, Bogor 
Agricultural University; 2007.

[35] GLULAM. Versatile engineered wood 
product delivers strength, beauty and 
reliability, https://ecohousemart.com

[36] Castro G, Paganini F. Mixed glued 
laminated timber of poplar and 
Eucalyptus grandis clones. Holz Als 
Roh-Und Werkstoff. 2003; 61(4): 
291-298.

[37] Nadir Y, Nagarajan P. The behavior 
of horizontally glued laminated beams 
using rubber wood. Construction 
Building Materials. 2014; 55: 398-405.

[38] Ezeagu C, Eromosele A, Okoro H, 
Chukwujekwy U, Emetomo T. Flexural 
Strength of solid and glue laminated 
timber beams. American Journal of 
Engineering Science & Technology 
Research. 2015; 3 (1): 1-14.

[39] Nagarajan P. The behavior of 
horizontally glued laminated beams 
using rubber wood. Construction 
Building Materials. 2014; 55: 398-405.

[40] Sreeshna KS. Study on Flexural 
Behavior of Glued Laminated Timber. 
International Journal of Innovative 
Research in Science, Engineering and 
Technology. 2016; 5 (7): 13373-13381.

[41] Vratuša S, Kuzman MK, Kilar V. 
Structural particulars of glued 
laminated beams of variable height. 
Drewno. Pr. Nauk. Donies. Komunik. 
2011;54: 185.

[42] Xiao Y, Yang RZ, Shan B. 
Production, environmental impact and 
mechanical properties of glubam. 
Construction and Building Materials. 
2013;44: 765-773.

[43] Lehmann S. Developing a 
prefabricated low-carbon construction 

system using cross-laminated timber 
(CLT) panels for multistorey inner-city 
infill housing in Australia. Journal of 
Green Building, 2012; 7(3): 131-150.

[44] Liao Y, Tu D, Zhou J, Zhou H. 
Feasibility of manufacturing cross-
laminated timber using fast-grown 
small diameter eucalyptus lumbers. 
Construction Building Materials. 2017; 
132: 508-515.

[45] Mohammad M, Gagnon S, 
Douglas BK, Podesto L. Introduction to 
Cross Laminated Timber. Wood Design 
Focus. 2012;22: 2.

[46] Dong Y, Cui X, Yin X, Chen Y, 
Guo H. Assessment of Energy Saving 
Potential by Replacing Conventional 
Materials by Cross Laminated Timber 
(CLT)—A Case Study of Office 
Buildings in China. Applied Science. 
2019; 9: 858.

[47] Arul Mozhi Bharathi DV, 
Dhanalakshmi E, Manickam K. Study 
on cross laminated timber. International 
Research Journal of Engineering and 
Technology (IRJET). 2020; 7 (9): 
1196-1199.

[48] Brandner R, Flatscher G, 
Ringhofer A, Schickhofer G, Thiel A. 
Cross laminated timber (CLT): overview 
and development. European Journal of 
Wood and Wood Products. 2016; 74: 
331-351.

[49] Frangi A, Fontana M, Hugi E, 
Jubstl R. Experimental analysis of 
cross-laminated timber panels in fire. 
Fire Safety Journal. 2009; 44(8): 1078.

[50] Bal BC. Some technological 
properties of laminated veneer lumber 
produced with fast-growing Poplar and 
Eucalyptus. Maderas. Ciencia y 
Tecnología. 2016; 18(3): 413-424.

[51] Kunesh RH. Micro = Lam: structural 
laminated veneer lumber. Forest 
Product Journal. 1978; 28(7): 41-44.



13

Engineered Wood Products as a Sustainable Construction Material: A Review
DOI: http://dx.doi.org/10.5772/intechopen.99597

[52] Stump JP, Smith LA, Gray RL. 
Laminated veneer lumber made from 
plantation-grown conifers. Forest 
Product Journal. 1981;31(4):34-40.

[53] Hesterman ND, Gormon TM. 
Mechanical properties of laminated 
veneer lumber made from interior 
Douglas-fir and lodgepole pine. 
Forest Product Journal. 1992; 
42(11/12): 69-73.

[54] Hakkarainen J. LVL 
Handbook EUROPE. Federation of the 
Finnish Woodworking Industries, 
Snellmaninkatu, Finland 2019.

[55] Neuvonen E, Minna S, Jani H, 
Micha H, Matthias W. Laminated Veneer 
Lumber - Wood-Based Panels 
Technology. Laminated Veneer Lumber -  
Wood-Based Panels Technology. N.p., 
n.d. Web; 2013.

[56] Laminated strand Lumber.  
https://images.app.goo.
gl/1GiWYAXXKKmk94919.

[57] Wang Z, Gong M, Chui YH. 
Mechanical properties of laminated 
strand lumber and hybrid cross-
laminated timber. Construction 
Building Materials. 2015; 101:622-627.

[58] Weight S, Yadama V. Manufacture of 
laminated strand veneer (LSV) 
composite. Part 1: Optimization and 
characterization of thin strand veneers. 
Holzforschung. 2008; 62(6):718-724.

[59] Ahmad M, Kamke FA. Properties of 
parallel strand lumber from Calcutta 
bamboo (Dendrocalamus Strictus). Wood 
Science and Technology. 2011; 45:63-72.

[60] Andre M Iskandar. Potential Market 
of Parallel Strand Lumber (PSL) and 
Laminated Veneer Lumber (LVL) in 
Indonesia. A Report Submitted in 
Partial Fulfillment of the Requirements 
for the Degree of Bachelor of Science in 
Wood Products Processing in The 
Faculty of Forestry, 2013.

[61] Yihai L, Le W. Selected properties of 
parallel strand lumber made from 
southern pine and yellow poplar. 
Holzforschung. 2003;57(2): 207-212.

[62] Fan MZ, Xu RX, Yang AH. Study on 
parallel strand lumber made of waste 
veneer/bamboo strips. Wood Industry 
(Beijing). 1995; 9(1): 10-13.

[63] Kurt R, Cavus V. Manufacturing of 
parallel strand lumber (PSL) from 
rotary peeled hybrid poplar I-214 
veneers with phenol formaldehyde and 
urea formaldehyde adhesives. Wood 
research. 2011; 56 (1): 137-144.

[64] Structural Plywood. https://images.
app.goo.gl/8T8kocPbFfHevuCy5.

[65] Bekhta P, Hiziroglu S, Shepelyuk O. 
Properties of plywood manufactured 
from compressed veneer as building 
material. Materials and Design. 2009; 
30 (2009): 947-953.

[66] Mirski R, Dziurka D, Derkowski A. 
Properties of oriented strand boards 
with external layers made of non-strand 
chips. BioResource. 2016; 11: 8344-8354.

[67] Fiorelli J, Soriano J, Lahr FAR. Roof 
modular system in wood and particle 
board (OSB) to rural construction. 
Scientia Agricola. 2012; 6 (3): 189-193.

[68] Barbuta C, Blanchet P, Cloutier A, 
Yadama V, Lowell E. OSB as substrate 
for engineered wood flooring. European 
Journal of Wood and Wood Products. 
2012; 70: 37-43.

[69] Dos Santos RBG, Da Costa DF, 
Bezerra CMVO, Bezerra JFO. 
Constructive-process of using plates 
OSB (oriented strand lumber) in 
sustainable structural systems in a 
residential building in the city of 
Manars-AM. International Journal of 
Advanced Engineering Research & 
Science (IJAERS). 2019; 6 (10): 85-91.

[70] Cassidy E. Development and 
Structural Testing of FRP Reinforced 



Engineered Wood Products for Construction

14

OSB Panels for Disaster Resistant 
Construction. MS Thesis, Department 
of Civil and Environmental 
Engineering, University of Maine, 
Orono, Maine; 2002.

[71] Oriented strand board, Wikipedia. 
https://images.app.goo.
gl/3KA6wHxsw9MqGg5M8.

[72] Gu H, Wang S, Neimsuwan T, 
Wang S. Comparison study of thickness 
swell performance of commercial 
oriented strandboard flooring products. 
Forest Product Journal. 2005; 
55(12):239-245.

[73] Lunguleasa A, Dumitrascu A, 
Ciobanu V. Comparative Studies on Two 
Types of OSB Boards Obtained from 
Mixed Resinous and Fast-growing Hard 
Wood. Applied Science. 2020; 10: 6634.

[74] Hiziroglu S. Oriented strand board 
as a building material. Oklahoma State 
University; 2006.

[75] Voth C, Yadama V. Sustainable 
Lightweight Wood-Strand Panels for 
Building Construction, Proceedings of 
the International Convention of Society 
of Wood Science and Technology and 
United Nations Economic Commission 
for Europe – Timber Committee, 
Geneva, Switzerland; 2010.

[76] Abeysuriya N. Effective use of 
structural timber for sustainable 
construction. http://www.
academia.edu.

[77] Yu D, Xue C, Yin X, Chen Y, Guo H. 
Assessment of Energy Saving Potential 
by Replacing Conventional Materials by 
Cross Laminated Timber (CLT)—A 
Case Study of Office Buildings in China. 
Applied Science. 2019; 9: 858.

[78] Tellnes LGF, Eide S, 
Kristjansdottir TF, Kron M. Assessment 
of carbon footprint of laminated veneer 
lumber elements in a six-story housing –  
comparison to a steel and concrete 

solution, Chapter 11 - LCA of 
Sustainable Materials and 
Technologies; 2011.

[79] Mallo MFL, Espinoza O. Cross-
Laminated Timber Vs. Concrete/Steel: 
Cost Comparison Using A Case Study. 
World Conference on Timber 
Engineering (WCTE 2016), Vienna, 
Austria; 2016.


