
    № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

315 

 624.011 

DOI: 10.25140/2411-5363-2020-2(20)-315-322 

 ,  , Є  ,    
       

          -
є       Є   є       , 

          є   (   CLT). 
  ’є       є   ,  

є        є       
      . 

          є      
    ,          Blaß, Görlacher 

(2002) [1], Bosl (2002) [4], Jeitler (2004) [11], Jöbstl, Bogensperger, Schieckhofer [12], Wallner (2004) [18], Bogensperger, 
Moosbrugger (2007) [3], Silly (2010) [14; 15], Hirschmann (2011), Blaß, Flaig (2012) [2], Dröscher, Brandner, Kreuzinger, 
Sieder (2013), Dietsch (2017), Serrano (2018). 

         ,   
        . 

 .            
  . 

    є  ,        -
  є       , є   ,  -

         .      
            -

      -  .      -
        ,    .     
  є             

EN16351,       .    є  -
   . 

   .       є   -
    ,  є   ,    -

       ,  є   . 
 :.   ;  є  ; ; CLT;  ;  

; ;   . 
.: 6. .: 18. 

  .       
 є       Є   є  

     ,       
    є   (   CLT). 

 . ’є       є 
  ,  є        
є           

  . 
    .      є   

       ,    
   , -   Blaß, Görlacher (2002) [1], Bosl (2002) [4], Jeitler 

(2004) [11], Jöbstl, Bogensperger, Schieckhofer [12], Wallner (2004) [18], Bogensperger, 

Moosbrugger (2007) [3], Silly (2010) [14, 15], Hirschmann (2011), Blaß, Flaig (2012) [2], 
Dröscher, Brandner, Kreuzinger, Sieder (2013), Dietsch (2017), Serrano (2018).   

   ( . 1),   -  (1),   (2)   
(3) Brandner  Dietsch (2017) [5],      

    є . 
    .    

 ,           
. 

 

  . .,  . .,  Є. .,  . ., 2020 



№ 2 (20), 2020     
  

TECHNICAL SCIENCES AND TECHNOLOGIES 

316 

 
. 1.        ( . Serrano) 

  (1) є        
  ,         

      .  (2) є    
 ,   є     .  ,  

       ,    . 
  (3) є        

 .    (Brandner  Dietsch (2017) [5]) ,   
     є        

   . ,       
 є  :  1 – Casagrande [6],  2 – Hummel [10]  

 3 – Flatscher, Schichhofer [9],    . 2.
 

 
         

. 2.         :  
 –    ;  –   ;  –    

 .  , є      ( ) 
 CLT            

,        
   . є       є  

 ,  є        є 
           

 . 
  .    Wallner-Novak (2013)  

            
  .  (1) є       

    ,  є     є  . 
 (2) є         
  є ,        

  .    ,       
є    .         

 Jöbstl (2008)  fv,xy,k = 10 / 2.    
          

fv,xy,k = 5,5 / 2,     . 3. 



    № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

317 

  

. 3.          
   2,  Wallner-Novak (2013) 

 (3) є           
,     ( . 4),         
. 

 

. 4.             3 

 .       є 
         

 Flaig M.  Blaß H.J. [7; 8].        
           

      .      
      M. Flaig. 

 

(1) 

  

2

,

2

,

,max,2

ylxl

xll

b
ww

ww
k




 . (2)

 

є  bk  є      x  y.   
   2   nCA = 2  nl,x = 2,     

wl,x = wl,y = 80 ,  (1)     

dxy

l

dxy

l

dxy

dnodetor V
mmw

V

w

V
,2

5

2

min,

,

32

min,

,

,,

1
1075,856,01

2

1

2

1

2

3
















  . (3)

 

 M. Flaig є        -
  є     

 

b

xlxCAxl

dxy

dnodetor k
nnnw

V


















3

,,1

2

,

,

,,

113




№ 2 (20), 2020     
  

TECHNICAL SCIENCES AND TECHNOLOGIES 

318 


















3

,

2

,

2

min,

,

,

116

xlxlCAl

dxy

dxy
nnnw

V
 . (4)

 

  ,    ,   -
  

dxy

l

dxy

l

dxy

dxy V
mmw

V

w

V
,2

5

2

min,

,

322

min,

,

,

1
106,0375,0

2

1

2

1

2

6 














 . (5)

 

є  kcr,  є       є   
          ,   

  є ,        
            

є    . 
 ,        

       є   є    -
 EN 408:2010,       . 5, ),    -

 : l = (300 ± 2) ; b = (32 ± 1) ; h = (55 ± 1) .   
   (10 ± 1) ,    .  . 5, -   

         ,  є   
EN16351.   P. Mestek [13]      

             
 ,       10°. 

                                       

          

        

    

. 5.           ( ), 
      ( - )    ( ). 



    № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

319 

        -
          -  

(Moosbrugger T., Krenn H., Bogensperger T.),  є,     
            
   z   ,    . 6. 

        

      

 

 

. 6.          

    ,    є    
  Dx,y*       1    

Silly G. [17],  є  : 

"1"

61

12

max,

max,

3

,
* 
















Dq

l

l
D

xlam
meanxz

xy

w

t
p

t
G

D , 

(6)

 

  Gxz,mean – є     ,  / 2;

 

txlam –    ,  ; 
tl,max –     ,  ; 
wl,mean –     ,  ; 
pD, qD –   Silly G. 2010 [16];

 hxlam –    .
          є     

  (EG)05    (EG)05 = 1,4 05G05 ≈ meanGmean,   -
       Blaß 2015 [2]  -

   : 



№ 2 (20), 2020     
  

TECHNICAL SCIENCES AND TECHNOLOGIES 

320 

  torz

ef

crit IIEG
l

M 05


 . (7)

 

      ,   
          -

     . 
   .       є  

     ,  є 
  ,         

  ,  є   . 
C    

1. Blaß H. J., Görlacher R. Bemessung im Holzbau – Brettsperrholz. Berechnungsgrundlagen. 

Holzbaukalender. Bruderverlag, 2003. . 580-598. 

2. Blaß, Hans Joachim; Sandhaas, Carmen. Ingenieurholzbau - Grundlagen der Bemessung. KIT 

Verlag, 2016. 658 s. 

3. Bogensperger T., Moosbrugger T., Schickhofer G. New Test Configuration for CLT-Wall-

Elements under Shear Load." CIB W-18, Bled, Slovenia, 2007.  

4. Bosl R. Zum nachweise des Trag- und Verformungsverhaltens von Wandscheiben aus 

Brettsperrholz. Military University Munich, 2012. 

5. Brandner R., Dietsch P., Dröscher J., Schulteßwrede M., Kreuzinger H., Sieder M. Cross 
laminated timber (CLT) diaphragms under shear: Test configuration, properties and design. 

Constructions and Building Materials. 2017. Vol. 147. . 312-327.  

6. Casagrande D., Rossi S., Sartori T., Tomasi R. Proposal of an analytical procedure and a 

simplified numerical model for elastic response of single-storey timber shear-walls. Construction and 

Building Materials. 2016. Vol. 102. P. 1101–1112. 

7. Flaig M., Blaß H. J. Shear Strength and Shear Stiffness of CLT-beams Loaded in Plane. CIB W-

18, Bath, Vancouver, Canada, 2013. 

8. Flaig M., Blass H.J. Keilgezinkte Rahmenecken und Satt eldachträger aus Brett sperrholz. 
Karlsruher Berichte zum Ingenieurholzbau 29, KIT Scientific Publishing, Karlsruhe, 2015. 180 s. 

9. Flatscher G., Schickhofer G. Displacement-based determination of laterally loaded cross-

laminated timber (CLT) wall systems. INTER/49-12-1, 2016. 

10. Hummel J., Seim W., Otto, S. Steifigkeit und Eigenfrequenzen im mehrgeschossingen Holzbau. 

Bautechnik 93, 2016, Hef 11 (781-794). 

11. Jeitler G. Versuchtechnische Ermittlung der Verdrehungskenngrößen von orthogonal 
verklebten Brettlamellen (in German), Diploma Thesis, Graz University of Technology, Graz, 2004. 

12. Jöbstl R. A., Bogensperger T., Moosbrugger T., Schickhofer G. A contribution to the Design 
and System Effect of Cross Laminated Timber (CLT). CIB-W18, 39-12-4, Florence, Italy, 2006. 

13. Mestek, P., Punktgestützte Flächentragwerke aus Brettsperrholz (BSP) - Schubbemessung unter 

Berücksichtigung von Schubverstärkungen, Dissertation, Technische Universität München, 2011. 
14. Silly G., Schubfestigkeit der BSP-Scheibe – numerische Untersuchung einer Prüfkonfiguration. 

Forschungsbericht. Graz. 2014. 

15. Silly G., Thiel A., Augustin M., “Options for the Resource Optimized Production of Laminar 
Load Carrying Members Based on Wood Products”, in Proceedings of WCTE, 2016. 

16. Silly G. Numerische Studie zur Drill- und Schubsteifigkeit von Brettsperrholz (BSP), Diploma 

Thesis at Institut für Holzbau und Holztechnologie, Technische Universität Graz, 2010. 
17. Silly G., Thiel A. Analyse und numerische Simulation zur Entwicklung einer Prüfkonfiguration 

für die Ermittlung der Rollschubkenngrößen von BSP-Elementen, Präsentation beim COMET area 
meeting, holz.bau forschung gmbh, Graz, 15 Oktober 2013. 

18. Wallner G. Versuchstechnische Ermittlung der Verschiebungskenngrößen von orthogonal 
verklebten Brettlamellen, Diploma Thesis, Graz University of Technology, Graz, 2004. 

References 
1. Blaß, H. J., Görlacher, R. (2003). Bemessung im Holzbau – Brettsperrholz. 

Berechnungsgrundlagen. In Holzbaukalender. Bruderverlag, 580-598.  

https://publikationen.bibliothek.kit.edu/1000054023
http://holz.vaka.kit.edu/download/cib2013.pdf


    № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

321 

2. Blaß, Hans Joachim; Sandhaas, Carmen (2016). Ingenieurholzbau - Grundlagen der Bemessung. 

KIT Verlag. 

3. Bogensperger, T., Moosbrugger, T., and Schickhofer, G. (2007). New Test Configuration for 

CLT-Wall-Elements under Shear Load. CIB W-18, Bled, Slovenia.  

4. Bosl R., (2012). Zum nachweise des Trag- und Verformungsverhaltens von Wandscheiben aus 

Brettsperrholz. Military University Munich. 

5. Brandner, R., Dietsch, P., Dröscher, J., Schulteßwrede, M., Kreuzinger, H., Sieder, M. (2017). 

Cross laminated timber (CLT) diaphragms under shear: Test configuration, properties and design. 

Constructions and Building Materials, 147, 312-327. 

6. Casagrande, D., Rossi, S., Sartori, T., and Tomasi, R. (2016). Proposal of an analytical 

procedure and a simplified numerical model for elastic response of single-storey timber shear-walls. 

Construction and Building Materials, 102, 1101–1112. 

7. Flaig, M., Blaß, H. J. (2013). Shear Strength and Shear Stiffness of CLT-beams Loaded in Plane. 

CIB W-18, Bath, Vancouver, Canada. 

8. Flaig, M., Blass, H. J. (2015). Keilgezinkte Rahmenecken und Satt eldachträger aus Brett 
sperrholz. Karlsruher Berichte zum Ingenieurholzbau 29, KIT Scientific Publishing. Karlsruhe. 

9. Flatscher, G., Schickhofer, G. (2016). Displacement-based determination of laterally loaded 

cross-laminated timber (CLT) wall systems. INTER/49-12-1. 

10. Hummel, J., Seim, W., Otto, S. (2016). Steifigkeit und Eigenfrequenzen im mehrgeschossingen 

Holzbau. Bautechnik 93, Hef 11 (781-794). 

11. Jeitler, G. (2004). Versuchtechnische Ermittlung der Verdrehungskenngrößen von orthogonal 
verklebten Brettlamellen (in German), Diploma Thesis, Graz University of Technology, Graz. 

12. Jöbstl, R. A., Bogensperger, T., Moosbrugger, T., Schickhofer, G. (2006). A contribution to the 

Design and System Effect of Cross Laminated Timber (CLT). CIB-W18, 39-12-4, Florence, Italy. 

13. Mestek, P., Punktgestützte Flächentragwerke aus Brettsperrholz (BSP) - Schubbemessung unter 

Berücksichtigung von Schubverstärkungen, Dissertation, Technische Universität München, 2011. 
14. Silly G., Schubfestigkeit der BSP-Scheibe – numerische Untersuchung einer Prüfkonfiguration. 

Forschungsbericht. Graz. 2014. 

15. Silly, G., Thiel, A., Augustin, M. (2016). Options for the Resource Optimized Production of 

Laminar Load Carrying Members Based on Wood Products. In Proceedings of WCTE.  

16. Silly G. (2010). Numerische Studie zur Drill- und Schubsteifigkeit von Brettsperrholz (BSP), 

Diploma Thesis at Institut für Holzbau und Holztechnologie, Technische Universität Graz. 

17. Silly, G., Thiel, A. (2013). Analyse und numerische Simulation zur Entwicklung einer 

Prüfkonfiguration für die Ermittlung der Rollschubkenngrößen von BSP-Elementen, Präsentation beim 
COMET area meeting, holz.bau forschung gmbh, Graz, 15 Oktober 2013. 

18.  Wallner, G. (2004). Versuchstechnische Ermittlung der Verschiebungskenngrößen von 
orthogonal verklebten Brettlamellen, Diploma Thesis, Graz University of Technology, Graz. 

UDC 624.011 

Andrii Bidakov, Oksana Pustovoitova, Ievgenii Raspopov, Strashko Bogdan  

STRENGTH OF CLT PANELS BY SHEAR AND TORSION 

Urgency of the research. Positive experience with the use of CLT panels in distress has been observed for a long time in 

Eastern Europe and is considered necessary to study the strength and factors affecting the load-bearing capacity of this type 

of structures made of transverse glued wood (CLT). 

Target setting. An integral important issue for CLT panels is torsional strength, which has a scheme of destruction by 

chipping layers of boards and requires the establishment of the main factors of influence to assess the load-bearing capacity 

of this type of stress. 

Actual scientific researches and issues analysis. Shear and torsional strength is one of the main issues in the strength of 

CLT panels as an orthotropic plate, which has interested many researchers from different countries, including Blaß, Görlacher 

(2002) [1], Bosl (2002) [4], Jeitler (2004) [11 ], Jöbstl, Bogensperger, Schieckhofer [12], Wallner (2004) [18], Bogensperger, 
Moosbrugger (2007) [3], Silly (2010) [14, 15], Hirschmann (2011), Blaß, Flaig (2012) [2], Dröscher, Brandner, Kreuzinger, 
Sieder (2013), Dietsch (2017), Serrano (2018). 

Uninvestigated parts of general matters defining. The issue of identifying factors influencing the bearing capacity of 

PKD panels during shear and torsion has not been resolved.. 

The purpose of the article. Establishment of the main factors of influence for an estimation of bearing capacity of CLT of 

panels at shift and torsion.. 
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The presentation of the main material. Cross laminated timber, as a sheet building material based on layers of boards 

with mutually perpendicular arrangement of boards in adjacent layers, has a number of important factors that affect the 

strength of CLT panels in shear and torsion. Thirty years of world experience in the use of CLT panels in multi-storey con-

struction proves the importance of considering different models of panels as diaphragms and rigid frame elements from panel-

frame buildings. Particular attention is paid to the nature of the destruction of the panel for chipping, both in the plane of the 

panel and from the plane. The importance of this type of stress state is further enhanced by a group of different shear or group 

of test schemes according to EN16351, including rolling shear strength tests. The latter value of strength is a new phenome-

nological feature of CLT panels. 

Conclusions and suggestion. Based on experimental studies of the strength of the glued rods in the cross section of CLT 

panel, the change in strength depending on the diameter of the metal rod and its location in the cross section, which is char-

acterized by alternation of mutually transverse layers of boards. 

eywords: shear strength; cross laminated timber; CLT, calculation method; shear deformation; torsion; shear stiffness. 
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