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SUMMARY 

This repor t  b r i e f l y  ou t l ines  the  t e s t  procedure and 

presents  t he  r e s u l t s  of th ree  po in t  loading f lexure  

t e s t s  ca r r ied  out  on two'finger jointed glulam beams 

of dimensions 190 x 66 t o  determine t h e i r  Modulus 

of Rupture (MOR) , Modulus of E l a s t i c i t y  (MOE) , and 

f a i l u r e  mode. 

. 



TESTS ON GLULAM BEAMS 

1. INTRODUCTION - 

m o  glulam beams supplied by Wilson Hart & Co. Ltd., Maryborough, 

were tested in three point flexure in the Heavy Structures 

Laboratory, Department of Civil Engineering, CIAE on the 14th 

December, 1983. 

The testing programme was performed to determine the Modulus of 

Rupture (MOR) and Modulus of Elasticity (MOE) of the two beams. 

2. TEST ARRANGEMENT 

Plate 1 shows the general method of loading the beams which were- 

simply supported on rollers at each end. Also shown is portion of 

the 10 tonne jack which was activated by a hand-operated hydraulic 

ram. A 5 tonne load cell located between the jack and the beam 

facilitates monitoring of the applied load to an estimated accuracy 

of within d 5%. Mid-spa2 deflections were measured by a dial 

gauge attached to steel yoke which is connected to the neutral axis 

of the beam. The dial gauge was positioned such as to contact a 

small steel bracket attached to the beam neutral axis thus 

eliminating the effect of beam embedment at supports. 

3. TESTING PROCEDURE 

The testing procedure followed as closely as practicable that 

described for prototype testing in Section 9 of AS1720 - Timber 
Engineering Code. 

A test load of 9.6 kN was applied to the beam in increments of 1.6kN. 

During loading the deflections were recorded and results are 

tabulated in Data Sheets 1 & 2. The test load was held for 5 minutes 

then released and the residual deflections noted. 
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Each beam was then loaded t o  i n i t i a l  f a i l u r e ,  and fu r the r  t o  f i n a l  

dest ruct ion,  with def lect ions  only being recorded t o  a s tage such 

t h a t  damage t o  t he  d i a l  gapge would not occur. ', 

4. TEST BEAM SPECIFICATIONS 

I The two beams t e s t ed  were cu t  from a s ing le  beam consis t ing of scarf  

and b u t t  jo ints .  Resorcinol glue was used t o  interconnect t he  

laminates bdth a t  the  scarf  j o in t s  and laminate in te r faces .  

The beams were nominally 3m long and t h e i r  cross-sectional dimensions 

were 190 x 66 mm. 

In the  f i r s t  test a scarf  j o in t  was purposely posit ioned such t h a t  

it was subjected t o  f a i r l y  high shear and moment producing tension 

i n  the  laminate. 

In  the  second t e s t  t he  scarf  jo in t  was positioned on the  compression 

s ide  of the  beam close  t o  a support. 

5. TEST MSULTS 

Data sheets  1 and 2 present the  load/deflection data  f o r  the  two 

beams, the  f a i l u r e  loads being a s  follows: 

WH - GBSJ No. 1 =  40 kN 

WH - GBSJ No. 2 = 60 kN 

Figure 1 shows a p l o t  of t he  load/deflection data f o r  both beams. 

MOR1s and MOE1s f o r  each beam have a l s o  been calculated and appear 

on Figure 1 thus: 

WH-GBSJ No. 1 WH-GBSJ No. 2 

MOR = 63 MPa MOR = 94 MPa 

MOE = 18,852 MPa 
I 

MOE = 23,206 MPa 



I 

6. FAILURE MODES 

The following points  were noted concerning t h e  beam f a i l u r e  modes 

during loading the  beams: 

(i) For WH-GBSJ No. 1 the  f i r s t  "creak" was heard a t  approximately 

28 kN and i n i t i a l  f a i l u r e  occurred a t  a load of 28.6 k N .  

The f i n a l  f a i l u r e  i s  shown i n  P la te  1 with i n i t i a l  

f a i l u r e  taking the form of a tension f a i l u r e  across the  

scraf joint .  

Continued application of load resu l ted  i n  the  propagation 

of the  crack along the f u l l  length of the  scarf  and i n t o  

the  laminate in te r faces  a t  e i t h e r  end. 

( i i )  For WH-GBSJ No. 2 the  f i r s t  "creak" was a l so  heard a t  

approximately 28 kN. A t  t h i s  load the tendency of the beam 

t o  want t o  buckle l a t e r a l l y  was a l so  observed. The load 

was released and the 5 tonne load c e l l  was replaced by one 

of 10 tonne capacity and a device t o  r e s t r a in  the  beam 

against  l a t e r a l  movement was constructed. 
-. 

I n i t i a l  f a i l u r e  of th2 beam occurred a t  a load of 31 kN 

once again taking the form of a tension f a i l u r e  between 

the second and t h i r d  laminates from the tension face 

d i r ec t ly  under the  jack. P la te  2 shows the  posi t ion of t h i s  

i n i t i a l  f a i l u re .  

The crack a t  the  posi t ion of i n i t i a l  f a i l u r e  propogated 

along the  glue l i n e  and terminated near a b u t t  j o in t  

located near a support. 

The shear f a i l u r e  between the  second and t h i r d  laminates 

from the  top  shows considerable timber f a i l u r e  with 

unbonded patches. This f a i l u r e  i s  also shown i n  P la te  2. 



7. CONCLUSIONS 

~esults of the tests indicate positioning scarf joint on the 

tension side of the beam in a region of relatively high moment 

and shear reduces the utlimate strength of the beam significantly. 

It would also appear that the initial failure strength is not 

seriously affected by the positioning of the scarf joint. For both 

beamsthe initial failure load was about 28 kN to 31 kN.  
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PLATE 1: WH - GBSJ NO. 1 

PLATE 2: WH - GBSJ No. 2 






