
APPENDIX A:  DIMENSIONS AND PROPERTIES SUPPORTS AND LOADING JACK 

 

Contents: 

- Drawing of support type A 

- Drawing of support type B 

- Drawing of loading jack 

- Compression Test of Rubber (under the load) 

Important note: the compression test of the rubber (under the load) was conducted with 

dimensions 200x200 mm whereas with the shear test a rubber pad with dimensions 250x250 mm 

will be used. 
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Compression Test of Rubber  

1. Introduction: 

Four rubber pads have been tested according to EN 1337-3 though the specimens did not fully 
conform to the specification. The rubber pads have been proposed to be used as bearing pads for 
point loads in the punching shear tests on 1:2 scale model bridge in the concrete lab, CITG TU Delft.  

2. Material:  

The material consists of alternating four layers of rubber and three layers of fibre.  

3. Specimen sizes:  

 

 

 

 

 

 

 

Specimen 
Length 

AB (mm) BC (mm) CD (mm) DA (mm) 
Untested Tested Untested Tested Untested Tested Untested Tested 

1 201 200 204 203 204 204 205 204 
3 204 203 201.5 200 202 203 205 203 
4 200 200 201 200 200 197 198 197 
5 200 199 201 201 199 198 200 200 

 

Specimen 
thickness 

A (mm) B (mm) C (mm) D (mm) 

 Wt (g) Untested Tested Untested Tested Untested Tested Untested Tested 
1 372.1 8.35 8.62 8.02 8.22 8.50 8.34 8.38 8.66 
3 373.9 8.9 8.96 8.75 8.52 8.21 8.26 8.50 8.32 
4 364 7.43 7.5 7.43 7.44 8.36 8.41 8.38 8.32 
5 362.1 7.77 7.52 8.85 7.94 8.39 8.31 8.32 8.69 

 

Temperature: 20 – 21 deg C 
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4. Loading Scheme (Level 2 EN 1337-3):  
1. Maximum/full load (1000 kN) applied and sustained for 1 minute @ 3 kN/s. Unloading. 
2. Reloading in 5 increments @ 3 kN/s. Unloading. 

In some specimens sustained load of 1000 kN was applied for one hour. 

5. Load – Deflection curves of individual specimens: 
 

a. Specimen 1: Full load applied at 3 kN/s, sustained for a minute, then removed. Incremental 
loading applied, sustained for a minute and then removed. 

 

 

b. Specimen 3: Full load applied at 3 kN/s, sustained for a minute, then removed. Incremental 
loading applied, sustained for a minute and then removed. 
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c. Specimen 4: Full load applied at 3 kN/s, sustained for a minute, then removed. Incremental 
loading applied, sustained for a minute and then removed. Full load applied again at 3kN/s 
and sustained for an hour, then removed. 
 

 

 

d. Specimen 5: Full load applied at 3 kN/s, sustained for a minute, then removed. Incremental 
loading applied, sustained for an hour and then removed. Full load applied again at 3kN/s 
and sustained for a minute, then removed. 
 

 

*Incremental load sustained for an hour after reaching maximum/full load (1000 kN) 
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6. Test Data: 

Specimen 1 3 4 5 
To (mm) 8.31 8.59 7.9 8.33 

Vz2 (mm) 1.195 1.223 0.884 1.033 

Vz1 (mm) 0.998 0.981 0.681 0.800 

εc  0.14378 0.1424 0.112 0.124 

Cc (kN/mm) 3381 2749 3285 2861 
Visual Inspection after test Satisfactory Satisfactory Satisfactory Satisfactory 

 

Where, 

Compressive strain, 𝜺𝒄 =  𝑽𝒛𝟐
𝑻𝒐

   

Compressive stiffness,  𝑪𝒄 =  𝑭𝒛𝟐 − 𝑭𝒛𝟏
𝑽𝒛𝟐− 𝑽𝒛𝟏

                     

Fz2 = Full Load (kN) 

Fz1 = 1/3 of full load (kN) 

To = Average initial thickness (mm) 

Vz2  = Average deflection corresponding to Fz2 (1000 kN) 

Vz1 =  Average deflection corresponding to Fz1 ( ≈333 kN) 

NOTE: No visible distortion or cracks observed. Load- Deflection curves for full load are attached in 
appendix.  

 

 



7. Full Load  
a. Specimen 1 

 

b. Specimen 3 
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c. Specimen 4 

 

 

d. Specimen 5 
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APPENDIX B:  GIRDER DRAWINGS 

  



DRAWING 101LENGTH

TOP VIEW

SIDE VIEW

VIEWING DIRECTION

skewskew

DUTCH - ENGLISH

kooi = (reinforcement) cage
BGLS = beugels = stirrups
WAP = wapening = reinforcement



DRAWING 100

General:

Prestressing steel:

Reinforcement steel:

Concrete:

Finishing:

Rims:

Cover:

Storage and transport:

Minimal strength for removing formwork

skew
skew

DETAIL CORNER

THICKENED 
WEB AT ENDS



DRAWING S100END CROSS-SECTIONMID CROSS-SECTION

LAYOUT OF STRANDS
DUTCH - ENGLISH

staaf = bar
staven = bars
flankstaaf = side bar
koppelstaaf = connecting bar
langsstaven = longitudinal bars
beugel = (closed) stirrup
hrsp. = open stirrup
streng = strand



DRAWING 201LENGTH

TOP VIEW

SIDE VIEW

VIEWING DIRECTION

squareskew

DUTCH - ENGLISH

kooi = (reinforcement) cage
BGLS = beugels = stirrups
WAP = wapening = reinforcement



DRAWING 200

General:

Prestressing steel:

Reinforcement steel:

Concrete:

Finishing:

Rims:

Cover:

Storage and transport:

Minimal strength for removing formwork

skew square

DETAIL CORNER

THICKENED 
WEB AT ENDS



DRAWING S200END CROSS-SECTIONMID CROSS-SECTION

LAYOUT OF STRANDS
DUTCH - ENGLISH

staaf = bar
staven = bars
flankstaaf = side bar
koppelstaaf = connecting bar
langsstaven = longitudinal bars
beugel = (closed) stirrup
hrsp. = open stirrup
streng = strand



DRAWING 301

LENGTH

TOP VIEW

SIDE VIEW

VIEWING DIRECTION

skewsquare

DUTCH - ENGLISH

kooi = (reinforcement) cage
BGLS = beugels = stirrups
WAP = wapening = reinforcement



DRAWING 300

General:

Prestressing steel:

Reinforcement steel:

Concrete:

Finishing:

Rims:

Cover:

Storage and transport:

Minimal strength for removing formwork

skew

square

DETAIL CORNER

THICKENED 
WEB AT ENDS



DRAWING S300END CROSS-SECTIONMID CROSS-SECTION

LAYOUT OF STRANDS
DUTCH - ENGLISH

staaf = bar
staven = bars
flankstaaf = side bar
koppelstaaf = connecting bar
langsstaven = longitudinal bars
beugel = (closed) stirrup
hrsp. = open stirrup
streng = strand



DRAWING 401

LENGTH

TOP VIEW

SIDE VIEW

VIEWING DIRECTION

squaresquare

DUTCH - ENGLISH

kooi = (reinforcement) cage
BGLS = beugels = stirrups
WAP = wapening = reinforcement



DRAWING 400

General:

Prestressing steel:

Reinforcement steel:

Concrete:

Finishing:

Rims:

Cover:

Storage and transport:

Minimal strength for removing formwork

square square

DETAIL CORNER

THICKENED 
WEB AT ENDS



DRAWING S400END CROSS-SECTIONMID CROSS-SECTION

LAYOUT OF STRANDS
DUTCH - ENGLISH

staaf = bar
staven = bars
flankstaaf = side bar
koppelstaaf = connecting bar
langsstaven = longitudinal bars
beugel = (closed) stirrup
hrsp. = open stirrup
streng = strand



DRAWING W100

STIRRUPS FOR GIRDER CODES



APPENDIX C:  CONCRETE STRENGTH 
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