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Abstract– Cross-laminated timber (CLT) has gained prominence in the construction sector in recent years. In addition to 
eliminating most of the known disadvantages of wood, providing advantages such as earthquake resistance, lightness, fast 
application, etc.; its effects on climate have also increased the use of cross laminated timber. First used in the 1990s, CLT has 
seen its highest usage in the last decade. Various countries now use CLT for buildings of different functions and heights. 
However, there are still limited examples of CLT structures in Türkiye. This study examines the development of CLT, 
international and Turkish standards, and examples of its use. The study aims to contribute to future research on CLT in Türkiye. 
 
Keywords – Cross-laminated timber, CLT, Mass timber, Standards, TS 647 
 

I. INTRODUCTION 
Mass timber is industrial products designed to reduce the 

inherent disadvantages of wood, such as decay, cracking, 
bending, and flammability. These materials play an important 
role in the construction sector of the 21st century due to their 
high earthquake resistance, ease of transportation, lightness, 
standardization in production, and their contribution to indoor 
comfort.  

Mass timbers are made by processing wooden, combining 
them with adhesives and special techniques. Cross laminated 
timber (Cross Laminated Timber-CLT/X-Lam), Glued 
Laminated Timber (GLT), Nail Laminated Timber (NLT) and 
Dowel Laminated Timber (DLT) are the most commonly used 
mass timber materials.  

II. CROSS LAMINATED TIMBER-CLT 

Cross-laminated timber was developed in the 1980-1990s 
and the first houses using CLT were built in 1995. Its use 
became widespread in the early 2000s and today its use in 
construction has increased due to international energy and 
incentive policies [1]. 

Cross-laminated timber panels are usually composed of 
three, five or seven layers of timber joined together diagonally 
at 90° angles according to TS EN 16351 standard (Figure 1)  
[2]. Certified adhesives and finger jointing techniques are used 
in the manufacturing of CLT, enhancing its strength [3], [4]. 

 

Fig. 1st Cross laminated timber [4] 

The length of the panels depends on the production facility 
and the size of the transportation vehicle. CLT panels are used 
in walls, floors, curtain walls, elevator shafts, and staircases. 
Their high strength allows for their use in mid- and high-rise 
buildings, particularly in earthquake-prone areas [1]. 

 
Fig. 2nd CLT layup examples [1] 

In the production of CLT panels; there are stages such as 
cutting, drying, classifying the timber according to their 
properties, finger jointing, planing of the formed layers, 
application of certified glues to the layers, placing the layers 
crosswise and joining them under pressure, sizing the prepared 
panels according to the needs and transportation (Figure 3) [5]. 
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Fig. 3rd Cross laminated timber production process [5] 

Cross laminated timber is used in walls, floors, curtain 
walls, cantilever floors, elevator shafts and stairs. High 
strength properties also allow CLT panels to be used in 
medium and high-rise buildings. Especially in earthquake 
zones, the use of CLT is encouraged [3]-[7]. 

III. GLOBAL DEVELOPMENT OF CROSS LAMINATED TIMBER 
Research on CLT began in the 1980s in Switzerland, 

Germany, and Austria. Cross-laminated timber, which is 
produced close to the technology used today, first entered the 
literature in Germany under the name “Brettsperrholz” (BSP) 

[8]. In 1990, studies on cross-laminated timber started at the 
Technical University of Graz in Austria [1], [8]. 

Around the same time, the Wiki House was built in 
Switzerland in 1993 using panels produced by Pius Schuler, 
called “Blockholz” and similar to the cross-laminated timber 
technology used today (Figure 4-5) [8].  

 

 

Fig. 4th Wiki House sketches [8] 
 

 

Fig. 5th Use of Blockholz panels on the roof of Wiki House [8] 

In 1995, Aichach Kreisgut residences were built by Karl 
Moser and Merk-Holzbau in Germany using panels called 
“Dickholz” (Figure 6,7) [1], [8]. While these buildings were 
being constructed, the lack of standards and techniques used 
today required special permits for the buildings. For this 
reason, these buildings are also considered as experimental 
studies. 

 

 

Fig. 6th Aichach Kreisgut houses wall construction [8] 

 

Fig. 7th Dickholz wood wall panels and prefabricated concrete slab [8] 

While some sources claim that the first patent for CLT was 
issued in France in 1985, a 1923 patent from the U.S. is 
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believed to have played a significant role in the development 
of today’s CLT elements (Figures 8,9) [9]. 

 

Fig. 8th Composite timber patented by Frank Walsh and Robert Watts in 
1923 [10] 

 

Fig. 9th Composite timber patented by Guglielmo Giordano in 1985 [11] 

Since 1998, the first national guidelines were established 
in Austria, Germany and Switzerland, laying the foundations 
for the standards used in wood construction today [12], [13]. 
The most widely used standard for timber construction in 
Europe is Eurocode 5 [14]. However, these standards do not 
contain specific rules for CLT material. Therefore; the current 
standard used in Europe today is EN 16351-2021. This 
standard deals with issues related to CLT such as production, 
transportation, design, construction, use. The second 
generation Eurocode 5-2 standards with details on CLT are 
expected to be published in 2025-2027 [15]. 

In the early 2000s, despite the lack of construction 
guidelines and standards, structures were started to be built 
using cross-laminated timber in North America [16]. In 2011, 
CLT Handbooks were published by FPInnovation. These 
books are used as a guide for many features of the  CLT such 

as production, transportation, application and use. In 2011, 
with the publication of the PRG 320 wood standard, an 
increase in CLT applications was seen in America [7].  

In Asia, studies on cross-laminated timbers started in 2012 
in Japan, which has an important place in traditional wood 
architecture [14]. JAS 3079, the standard used today, was 
published in 2019 [17]. 

In South Africa, SANS 8892:2020 standards, which came 
into force in 2020, are used [18]. SANS 8892 determines the 
rules such as design, construction, quality standards of CLT 
elements to be used in construction works. 

Cross-laminated timber is a material that has been 
researched and studied since the 1920s, but has come to the 
forefront in the construction industry, especially in the last 
decade (Figure 10). 

 

Fig. 10th Historical development of CLT use in the world 

Cross-laminated timbers, which are more durable than 
timber due to their physical, mechanical and chemical 
properties, have started to be preferred in today's construction 
sector, especially in high-rise buildings (Figures 11, 12). 

 

Fig. 11th 3 storey Aichach Kreisgut houses (1995) [8] 

 

Fig. 12th The world's tallest wooden structure, the 25-storey Ascent 
(2022) [19] 
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IV. CROSS LAMINATED TIMBER IN TÜRKIYE 
In Türkiye, CLT is a relatively new product. Due to the 

absence of production facilities, lack of awareness, insufficient 
technical personnel, and a lack of education, CLT is used only 
to a limited extent.  

Türkiye signed the Paris Climate Agreement in 2015 and 
the Glasgow Climate Pact in 2021, committing to significant 
carbon emission reductions by 2030 and achieving net-zero 
emissions by the mid-century. 

197 countries including Türkiye signed the Paris Climate 
Agreement in 2015 and the Glasgow Climate Pact in 2021, 
committing to significant carbon emission reductions by 2030 
and achieving net-zero emissions by the mid-century.[20], 
[21]. 

There are a few companies in Türkiye that construct 
buildings using CLT elements. These companies import most 
of the products. This situation affects the construction cost, 
construction time and indirectly the preference of wood in the 
construction sector. Thanks to the government incentives 
provided to support sustainable building production, it is 
aimed to increase the number of wooden buildings in our 
country in the near future. It is predicted that there will be a 
great change in the construction sector in our country with the 
start of production of CLT production facilities planned to be 
opened in Kastamonu and Yozgat provinces  [22], [23]. 

One of the most important reasons why cross laminated 
timber and other mass timber products are not preferred in the 
construction sector in Türkiye is the lack of standards and 

regulations. As a result of the studies carried out within the 
scope of the “Ahşap Binaların Tasarım, Hesap ve Yapım 

Esaslarına Dair Yönetmelik” (Widespread Use of Wood 
Project, the Regulation on the Design, Calculation and 
Construction Principles of Wooden Buildings) was published 
in the Resmi Gazete on March 24, 2024 [24]. The regulation, 
which will enter into force in 2025, includes rules on the 
application principles of glued laminated timber and cross 
laminated timber elements.  

Since the regulation on the production and application 
details of mass timber is not yet in force, timber structures in 
Türkiye are constructed within the scope of TS 647 and 
Eurocode 5 [25]. 

The use of mass timber materials, which stand out 
especially with their high earthquake resistance, has come to 
the agenda more after the Kahramanmaraş earthquake in 

Türkiye. The government has been carrying out studies with 
the support of ministries and non-governmental organizations 
to promote the use of wood. One of the most important of these 
efforts is the reconstruction of administrative buildings and 
lodgings in earthquake-affected regions using mass timbers 
(Figures 13, 14) [25].  

 

Fig. 13th Mass timber construction in the earthquake zone [25] 

 

Fig. 14th Mass timber construction in the earthquake zone 

V. CONCLUSION 
Cross-laminated timber (CLT) has emerged as a prominent 

construction material in recent years. The use of CLT is also 
of great importance from a sustainability perspective. It can be 
said that the studies that began in Europe in the 1990s laid the 
foundation for today's standards. Research on CLT continues 
in various countries around the world, aiming to reduce its 
disadvantages and enhance its advantages. Therefore, 
understanding the history of cross-laminated timber and 
keeping track of ongoing studies is crucial. In recent years, 
research on CLT in Türkiye has increased, supported by 

government incentives, academic studies, and the initiatives of 
civil society organizations. The use of this material, which has 
developed since the first patent application, is also expected to 
increase in Türkiye.  

This study examines the development of cross-laminated 
timber both globally and in Türkiye. It was found that 

international and national standards play a significant role in 
the use of the material. This study is expected to contribute to 
research on the use of CLT in Türkiye. 

REFERENCES 
[1] R. Brandner, G. Flatscher, A. Ringhofer, G. Schickhofer, and A. Thiel, 

“Cross laminated timber (CLT): overview and development,” Eur. J. 
Wood Prod., vol. 74, no. 3, pp. 331–351, May 2016, doi: 
10.1007/s00107-015-0999-5. 

[2] C. Demirkır, Ulusal Ahşap Birliği / Doç. Dr. Cenk DEMİRKIR / Yapısal 
Ahşap ve Yeni Nesil Yapısal Ahşap Malzemeler, (Jan. 17, 2021). 
Accessed: May 12, 2024. [Online Video]. Available: 
https://www.youtube.com/watch?v=8Ub-qH40OMQ 

[3] Think Wood, “Introduction to Wood Building Systems.” Accessed: Jun. 

11, 2024. [Online]. Available: 
https://www.woodinstitute.org/course/view.php?id=302 

[4] Woodworks and Think Wood, Mass Timber Design Manuel-Vol 2. 
2022. 

[5] Swedish Wood, The CLT Handbook (UK Version). 2022. Accessed: Jun. 
11, 2024. [Online]. Available: https://woodcampus.co.uk/wp-
content/uploads/2023/03/SW-CLT-UK-2022-v2.pdf 



Şahin and Biçer, Development of Cross-Laminated Timber and Current Standards in Türkiye, SIAP2024, Ankara, Türkiye 

36 

[6] A. Ceylan and Z. C. Girgin, “Deprem Bölgelerinde Çapraz Lamine 
Ahşap (CLT) Panel Kullanımının Yapı Uygulamaları Üzerinden 

İncelenmesi,” 2022. 
[7] E. Karacabeyli and S. Gagnon, Eds., CLT Handbook. Kanada: 

FPInnovations, 2019. Accessed: Jun. 09, 2024. [Online]. Available: 
https://web.fpinnovations.ca/clt/ 

[8] P. H. Fleming and M. Koshihara, Cross-Laminated Timber: Pioneering 
innovation in massive wood construction. ETH Zurich, 2021, p. 105 
p. doi: 10.3929/ETHZ-B-000501861. 

[9] K. Sanborn, T. R. Gentry, Z. Koch, A. Valkenburg, C. Conley, and L. 
K. Stewart, “Ballistic performance of Cross-laminated Timber 
(CLT),” International Journal of Impact Engineering, vol. 128, pp. 
11–23, Jun. 2019, doi: 10.1016/j.ijimpeng.2018.11.007. 

[10] F. Walsh, “Composite lumber,” US1465383A, Aug. 21, 1923 [Online]. 

Available: https://patents.google.com/patent/US1465383A/en 
[11] G. Giordano, “A process for forming floor boards on a plywood base 

and a board thus realized,” EP0194238A2 Accessed: Oct. 02, 2024. 

[Online]. Available: https://patentimages.storage.googleapis.com/2e 
/30/19/633a9e59a5179b/EP0194238A2.pdf 

[12] G. Schickhofer, “Green technology behind high rise wood-based 
buildings,” 2019, [Online]. Available: https://www.mwp.org/green-
technology-behind-high-rise-wood-based-
buildings?action=genpdf&id=4676 

[13] T. Wiegand, Building with cross laminated timber. Almanya: 
Studiengemeinschaft Holzleimbau e.V., 2011. Accessed: Oct. 02, 
2024. [Online]. Available: https://www.it.brettsperrholz.org/ 
publish/binarydata/Brettsperrholz/downloads/stghb_brettsperrholz_e
_150dpi_101207.pdf 

[14] S. Kurzinski, P. Crovella, and P. Kremer, “Overview of Cross-
Laminated Timber (CLT) and Timber Structure Standards Across the 
World,” vol. 5, 2022. 

[15] M. Gerold and H. Burkart, “Second Generatıon Of Eurocode 5-2 On 
Tımber Brıdges, An Overvıew,” in World Conference on Timber 
Engineering (WCTE 2023), Oslo, Norway: World Conference on 
Timber Engineering (WCTE 2023), 2023, pp. 3001–3006. doi: 
10.52202/069179-0391. 

[16] S. Pei, R. Douglas, M. Popovski, T. Williamson, P. Line, and J. W. van 
de Lindt, “An overview of CLT Research and Implementation in 

North America,” presented at the World Conference on Timber 

Engineering, Austria, 2016. 
[17] “JAPANESE AGRICULTURAL STANDARD- Cross Laminated 

Timber.” Accessed: Oct. 02, 2024. [Online]. Available: 

https://www.maff.go.jp/j/jas/jas_standard/attach/pdf/index-172.pdf 
[18] South African Bureau of Standards, Standard for Performance-Rated 

Cross-Laminated Timber, SANS 8892:2020, 2020. 
[19] Think Wood, “Ascent,” Think Wood. Accessed: Oct. 03, 2024. 

[Online]. Available: https://www.thinkwood.com/construction-
projects/ascent 

[20] Avrupa Komisyonu, “2050 long-term strategy - European 
Commission.” Accessed: May 12, 2024. [Online]. Available: 

https://climate.ec.europa.eu/eu-action/climate-strategies-
targets/2050-long-term-strategy_en 

[21] Tema, “Glasgow İklim Paktı.” Accessed: May 13, 2024. [Online]. 

Available: https://cdn-tema.mncdn.com/Uploads/Cms/glasgow-
iklim-pakti_1.pdf 

[22] Kuzey Anadolu Kalkınma Ajansı, “Kastamonu İli Clt Capraz Lamine 
Tesisi Ön Fizibilite Raporu,” 2021. 

[23] Orta Anadolu Kalkınma Ajansı, “Yozgat İli Clt (Çapraz Lamine Ahşap) 

Üretim Tesisi Ön Fizibilite Raporu.” 2021. 
[24] Resmi Gazete, Ahşap Binaların Tasarım, Hesap ve Yapım Esaslarına 

Dair Yönetmelik. 2024. Accessed: Oct. 04, 2024. [Online]. Available: 
https://www.resmigazete.gov.tr/eskiler/2024/03/20240324-1.htm 

[25] OGM, “Pazarcık ve Narlı Orman İşletme Şefliği İdari Binaları ve 
Hizmet Evlerinin İnşaatına Başlandı.” Accessed: Oct. 04, 2024. 

[Online]. Available: https://www.ogm.gov.tr                                                                                                                                                                                                                                                                                
/kahramanmarasobm/haberler/pazarcik-ve-narli-orman-ı̇sletme-
sefligi-ı̇dari-binalari-ve-hizmet-evlerinin-ı̇nsaatina-baslandi 

 


