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Abstract  
The experimental investigation on girder made from UHPC was provided. The results 
proved that the ultimate bending load depends on the casting technology, on the fibre 
distribution and the air pore distribution in the structure member. 
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Introduction  
Klokner Institute cooperates with SKANSKA CZ, BASF and PONTEX companies on 
investigation of UHPC material. The aim of research is application of UHPC material on 
real structures in the future. Therefore, the I-beam made from UHPC was investigated and 
the loading test should prove the technological possibilities of pre-cast plant. The cross 
section was 240 mm in height. The girder was cast without any longitudinal and stirrup 
steel reinforcement. We prepared 12 testing specimens with the length 2 m. The beam was 
tested in bending as cantilever. The distance between the force and the rigid fixing was 
1,30 m.  

 

Experimental results 
The casting of testing specimens was provided by two different plants of the SKANSKA 
Company and by two different technologies. Nine specimens were cast in the I-position 
and three specimens were cast in the H-position. 

The mechanical properties of UHPC material were determined on prepared accompanying 
specimens. The cube strength in compression reached 115 MPa, strength in bending was 
21,3 MPa, Young’s modulus 38,1 GPa and volume density 2400 kg/m3. 
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The obtained force-deflection diagrams are presented on Fig. 1. The fibre distribution and 
also the pore distribution were studied by optical microscope on several cut and polished 
cross-sections. The example of fibre distribution along the height of cross section is on Fig. 
2. The content of air pores in the upper flange was about 50 % higher than in the lower 
flange. 
 

0

2

4

6

8

10

12

14

16

0 10 20 30 40 50

w [mm]

F 
[k

N
]

 

Fig. 1: The force-deflection diagram 

0

20

40

60

80

100

120

0-1
8

18-3
6

36-5
4

54
-72

72
-90

90
-10

8
10

8-1
26

12
-14

4
14

4-1
62

16
2-1

80
18

0-1
98

19
8-2

16
21

6-2
34

Distance from the upper surface [mm]
N

um
be

r o
f f

ib
re

s

 

Fig. 2: Distribution of fibres along the height 
of cross-section

 

Conclusions  
The ultimate loads in bending were significantly variable in dependence on direction of 
bending moment with respect to casting position of cross section. This is caused by non-
homogeneity of UHPC material in the cross section, which was proved by fibre and air 
pore distributions. 
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