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Figure 1: Specimen dimensions, reinforcement and experimental set-up 
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Figure 2: Beam casting arrangement 



3 
 

 

 
 
  

Figure 3: Beam test setup 
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Figure 4: Beam test setup 
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Figure 5: Test setup for pull-out test 
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Figure 6: Load-slip behaviour of reinforced concrete bonded samples 
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Figure 7: Load-slip behaviour of reinforced concrete unbonded samples 



8 
 

 

 

 
  

Figure 8: Failure mode through pull-out test a) bonded samples, b) unbonded 
samples 
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Figure 9: Developed mid-span deflection with time (UB-SUS and FB-SUS) 
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Figure 10: Developed mid-span deflection with time (UB-REP and UB-SUS) 
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Figure 11: Developed mid-span deflection with time (FB-REP and UB-SUS) 

  

0

5

10

15

20

25

30

0 10 20 30 40 50 60 70 80 90 100

D
ev

el
op

ed
 D

ef
el

ct
io

n 
(m

m
)

Time under load (days)

FB-REP

UB-SUS



12 
 

 
 

 
Figure 12: Surface strain development in the compression and tension zone with time (FE-B 

and FB-SUS) 
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Figure 13: Surface strain development in the compression and tension zone with time (UB-

REP and UB-SUS) 
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Figure 14: Surface strain development in the compression and tension zone with time (UB-

SUS and FB-SUS)  
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Figure 15: Surface strain development in the compression and tension zone with time (FB-

REP and UB-SUS) 
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Figure 16: Hyperbolic relations proposed by Ross (FB-SUS and FB-REP) 
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Figure 17: Hyperbolic relations proposed by Ross (UB-SUS and UB-REP) 
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Figure 18: Beam model - Midas FEA 
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Figure 19: Mid-span developed deflection vs. time under load 
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Figure 20: Strain development vs. time under load  
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Figure 21: Mid-span developed deflection vs. time under load 
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Figure 22: Strain development vs. time under load  
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Figure 23: Mid-span deflection due to lose of tension stiffening  
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