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1 Introduction 

1.1 100 kN Flexural (Beams) Frame (Figure 1) 

Open sided for ease of specimen loading. 

Suitable for BS EN 12390-5 and ASTM C78 for standard section beams with 
appropriate loading bearers. 

Optional ball seating assembly. 

This rigidly constructed, open side frame is suitable for testing 100 mm (4”) and 150 
mm (6”) square section beams for flexural strength. 

The frame supports a hydraulic ram and upper sub-platen assembly incorporating a 
spherical seating. The upper and lower sub-platens will accept various specimen 
loading bearers, which are supplied separately. 

1.2 100 kN Flexural and Transverse (Flags) Frame (Figure 2) 

Open sided for ease of specimen loading. 

Optional ball seating assembly. 

Suitable for testing paving flags to BS EN 1339  and kerbs to BS EN 1340. With 
optional accessories it can also be used to test 100 mm & 150 mm section beams for 
flexural strength to BS EN 12390-5 and ASTM C78. 

The frame supports a hydraulic ram and upper sub-platen assembly incorporating a 
spherical seating. The upper and lower sub-platens will accept specimen loading 
bearers, which are supplied separately. 

All frames have travel limit safety switches on hydraulic rams. 
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2 Specification 
 

100 kN Flexural (Beams) Frame 
 

 

Dimensions 

(length x width x height) 

380 mm x 505 mm x 845 mm 

Vertical clearance with bearers 164 mm 

Vertical clearance with Ball 
Seating Assembly 

334 mm 

Throat clearance 95 mm 

Ram travel 75 mm 

Weight 120 kg 

 
100 kN Flexural and Transverse (Flags) Frame 
 

 

Dimensions 

(length x width x height) 
840 mm x 845 mm x 1215 mm 

Vertical clearance with bearers 170 mm (37-6330 and 37-6340) 

164 mm (37-6342)  

Vertical clearance with Ball 
Seating Assembly 

419 mm 

Throat clearance 330 mm 

Ram travel 75 mm 

Weight 460 kg 

 
3 Installation 

3.1 General 

3.1.1 The flexural frames may be operated by any of the following hydraulic power sources, 
ADR Compression Machine, ADR-Auto Compression Machine or Autotest 
Compression Machine. 

3.1.2 The frames may be situated either side of the power source and orientated as 
required. 

3.1.3 Provision is made for bolting the frames to the floor and footprint details are shown in 
Figure 3. 

3.2 Connections (Figures 4 and 5) 

3.2.1 Plug the ram travel limit switch plug (I) (on the lead emanating from the flexural 
frame) into the socket on the console or compression machine power pack as 
designated in the operating instructions for that piece of equipment. 

3.2.2 Connect the flexural frame to the hydraulic power source i.e. either console or 
compression machine power pack with a combination of flexible hydraulic hoses and 
fittings (2) supplied, giving the most suitable pipe run. Ensure that all connections are 
fully tightened. 
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3.3 Bleeding the hydraulic system (Figures 4 and 5) 

3.3.1 Using the hexagon wrench supplied, unscrew the bleed screw (3) in the top of the 
flexural frame hydraulic cylinder 4 turns. 

Note: do not remove the screw as this may cause the loss of the 6 mm diameter steel 
ball. 

3.3.2 Apply hydraulic power to the flexural frame referring to the operating instructions for 
that piece of equipment supplying the power. 

3.3.3 Air and oil will escape from the bleed. When no further air bubbles out, close the 
bleed and tighten firmly, the flexural frame ram should now descend. 

3.3.4 Failure of air or oil to bleed from the valve indicates that air is trapped in the hydraulic 
supply pump, refer to the relevant operating instructions to remedy this problem. 

 

 

 
 Figure 3 Left : Footprint for Flexural (Beams) Frame  

 Figure 3 Right : Footprint for Flexural (Flags) Frame 
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4 Controls 

4.1 For control of the flexural frame, refer to the relevant operating instructions for that 
equipment providing the hydraulic power. 

5 Operation 

5.1 Arrangement of bearers 

5.1.1 To carry out tests it is necessary to use bearers. Bearers are supplied separately for 
the flexural (beams) frame and the flexural and transverse (flags) frame. Bearers 
available for the Flexural (beams) Frame:- 

BS EN 12390-5 Specimen Bearer Assembly (37-6131) 

Comprising; 2 self-aligning upper roller bearers, 1 self-aligning lower roller bearer and 
1 fixed lower roller bearer. Bearers are 38 mm diameter x 160 mm long and suitable 
for 3 or 4 point flexural testing of beams. 

 

Figure 5 

Figure 4
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ASTM C78 Specimen Bearer Assembly (37-6132) 

Comprising; 2 self-aligning upper roller bearers and 2 self-aligning lower roller 
bearers; case hardened 38mm diameter x 160mm long and suitable for 3 or 4 point 
flexural testing of beams. 

5.1.2 Bearers available for the Flexural and Transverse (flags) Frame:- 

BS EN 12390-5 Specimen Bearer Assembly (37-6330) 

Comprising; 2 self-aligning upper roller bearers, 1 self-aligning lower roller bearer and 
1 fixed lower roller bearer, 38mm diameter x 320mm long, suitable for 3 or 4 point 
loading of beams for flexural strength tests to BS 1881. 

ASTM C78 Specimen Bearer Assembly (37-6340) 

Comprising; 2 self-aligning upper roller bearers and 2 self-aligning lower roller 
bearers; 38mm diameter x 320mm long, suitable for 3 or 4 point loading of beams for 
flexural strength test. 

BS EN 1340 Specimen Bearer Assembly (37-6362) 

Comprising; 1 upper self-aligning loading pad 40mm diameter and 2 lower roller 
bearers 40mm diameter x 320mm long one fixed and one self-aligning (axially). For 
transverse testing of kerbs to BS EN 1340. (See Fig. 10 for assembly information.) 

BS EN 1339 Specimen Bearer Assembly (37-6364) 

Comprising; 1 upper self-aligning roller bearer and 2 lower roller bearers 40mm 
diameter x 600mm long one fixed and one self-aligning. For transverse testing of 
flags to BS EN 1339. (See Fig 11 for assembly information.) 

5.1.3 Reference should be made to the relevant standard for the test being performed to 
determine the type of bearers to be used and the correct centre distances between 
them. 

5.1.4 The upper and lower platens of the flexural and transverse (flags) frame are also 
drilled (clearance holes) to accommodate bearers but as the centre distances are not 
marked on the platens, reference should be made to Figure 6 for the centre 
distances. Alternatively they may be measured directly. 

5.1.5 The holes in the flexural (beams) frame platens are tapped and are also not marked. 
The centre distances are shown in Figure 6. Because of the offset construction of the 
bearers for this frame, the hole centres are 50 mm less than the actual centre 
distances achieved when the bearers are fitted. This must be taken into account if the 
centre distances are measured. The bearers must be fitted as shown in Figure 4. 

5.2 Test Procedure 

5.2.1 Select and fit the required bearers and spacers for the test to be performed ensuring 
that all necessary thumb screws or socket cap head screws are fitted and tightened. 

5.2.2 Place the specimen to be tested centrally upon the lower bearers. 

5.2.3 Referring to the operation instructions for the equipment supplying the power to the 
flexural frame, apply hydraulic power either manually or automatically to cause the 
upper platen to descend. 

5.2.4 In the case of Manual Operation, as the upper bearer or bearers come into contact 
with the specimen, increase the load while maintaining the required pace rate until 
the specimen fails, then release the load allowing the upper platen to return to its 
uppermost position. 
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5.2.5 No further action is required during automatic operation as load increase, pace rate 
and load release on specimen failure are controlled automatically. 

5.2.6 Ball Seating Assembly (37-6133) (Figure 8) 

5.2.7 Both the beam and flag testing frames may be fitted with a ball seating assembly for 
testing low strength cubes up to 100 mm square. 

5.2.8 The ball seating assembly comprises essentially of a ball seated upper platen and 
lower platen and adapter. 

5.3 Fitting of the Ball Seating Assembly (Figures 8 and 9) 

5.3.1 Using the tommy bar (7 Figure 9) supplied, unscrew and remove the upper flexural 
platen (1 Figure 9) complete with its ball seat (2 Figure 9). Replace with the cube test 
set ball seat (1 Figure 8). 

5.3.2 Locate the adaptor (2 Figure 8) into the central hole in the lower flexural platen. Place 
the required distance pieces (3 Figure 8) onto the lower platen ensuring their correct 
location. Place the cube test set lower platen (4 Figure 8) onto the uppermost 
distance piece. 

Note: both frames have 75 mm ram travel and great care must be exercised not to 
exceed this. 

5.4 Flexural testing using Cube Test Set Ball Seat (Figure 9) 

5.4.1 If desired the upper flexural platen (1 Figure 9) may be fitted to the cube test set ball 
seat (5 Figure 9). 

5.4.2 Remove the ball seat (2 Figure 9) from the upper flexural platen (1 Figure 9) by 
removing the 4 retaining screws (6 Figure 9). 

5.4.3 The upper flexural platen (1 Figure 9) may then be clamped to the cube test ball seat 
platen (5 Figure 9) using the 4 clamps and screws (3 Figure 9) provided with the cube 
test set. Ensure that the guide pin (4 Figure 9) protruding from the rear of the flexural 
platen locates in the slot of the flexural frame to prevent the platen from rotating. 

5.4.4 Various distance pieces are also required for the testing of cubes. See table below. 

 

 100 kN Flexural (beams) Frame 
100 kN Flexural and 
Transverse(flags) Frame 

Specimen size 
(effective height) Distance pieces required Distance pieces required 

40 mm 
2 x 100 mm 
1 x 80 mm 

37-5100 
37-5050 

3 x 100 mm 
1 x 60 mm 

37-5100 
37-5020 

50 mm 

2 x 100mm 
1 x 50 mm 
1 x 20 mm 

37-5100 
37-5000 
37-4980 

3 x 100mm 
1 x 50 mm 

37-5100 
37-5000 

70.7 mm 
2 x 100mm 
1 x 50 mm 

37-5100 
37-5000 

2 x 100mm 
1 x 80 mm 
1 x 50 mm 

37-5100 
37-5050 
37-5000 

100 mm 
2 x 100mm 
1 x 20 mm 

37-5100 
37-4980 3 x 100 mm 37-5100 
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Figure 6 : 100 kN Flexural and Transverse (Flags) Frame. Arrangement of holes in upper and lower platens. 
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Upper platen

7

1

2

Lower platen

Figure 7  100 kN Flexural (Beams) Frame

Note
The 'CTS' dimensions are centres of the rollers. The actual centres of the holes
in the upper and lower platens are different to the centres shown, see section 5.1.7

3

64 Key
1. Upper Flexural platen
2. Ball Seat
3. Clamps and screws
4. Guide pin
5. Ball Seating

Assembly  Platen

6. Retaining screws
7. Tommy bar

1

5

1
4

3

Figure 8  Typical arrangement using

Ball Seating Assembly

2

Figure 9  Top: Upper platen arrangement

Bottom: Arrangement for Flexural Testing
using Ball Seating Assembly

Key
1. Ball Seating

Assembly
2. Adaptor
3. Distance pieces
4. Lower platen

150 mm CTS

100 mm CTS

4 ins CTS

6 ins CTS

300 mm CTS

12 ins CTS

450 mm CTS

18 ins CTS
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Figure 10 

Remove the four bolts securing the existing platen assembly to the ram. Support the 
platen during this operation. Remove the ball assembly (1) and fit the spacer (2) 
provided to the ram. Attach the ball assembly to the spacer. Split the bearer pad (3). 
Locate the ball housing (5) around the ball assembly and attach the spherical seat (4) 
to the ball housing using the existing screws. Finally fit the pad assembly to the 
spherical seat. Check that the bearer pad assembly rotates freely on the ball 
assembly. 

 

                          2                                    1                5            4          3 

 

 

Figure 11 

Remove the four bolts securing the existing platen assembly to the ram. Support the      
platen during this operation. Remove existing ball seat assembly from the ram using 
the Tommy bar supplied. Split the bearer assembly (3 and 4); fit the spacer (1) to the 
Allen bolt (2) and secure the Allen bolt to the shaft of the ram. Fit the two parts of the 
bearer assembly together. 

 

 

 

4 

3 

2 

1 
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5 Maintenance 

6.1 Daily 

6.1.1  Check external hydraulic couplings for leaks. 

6.2 Monthly 

5.2.1 Flexural (beams) Frame and Flexural and Transverse (flags) Frame. Remove rear 
cover from frame. 

Check internal hydraulic couplings for leaks. 

Lightly oil ram return cables. 

Check operation of the ram travel limit switch. 

6 Spares 

It is recommended that either the ELE Service Department or an authorised 
distributor be contacted for details of available spare parts or servicing requirements. 
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