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and a triple complementary frame 4, thereby supporting the entry excavation and 
branching connections of the excavations. The dimensions and shapes of arc elements 
are dependent on the junction geometry. The portal and bracket are made from con­ 
struction elements in the form of box welded plate girders or a double-tee bar, possessing 
front plates set perpendicularly or at an appropriate angle to the longitudinal axis of the 
elements allowing them to be connected with the aid of bolts. 

The constructional elements of the bracket include plates 5 allowing the arched 
elements of the support frame to be connected using twin bolt. This solution is charac­ 
terised by its simple structure which does not require any labour-consuming processing, 
ensures joining of the connection of frame arches with the load-bearing support­ 
structure and the reduction of both horizontal force component, acting on the frames 
and bending moments in the connectors, and also in the structural beam formed by 
the girders. Hence it eliminates many faults occurring in solutions of other fi rms 
(Heintzmann, F AZOS) where the shape of link-mechanisms sets up unfavourable stress 
concentration in girder-seatings and eyes connecting with roof-bar ends. 

Both the portal and bracket at their bottom parts possess likening segments 6, which 
come into effect after pre-set loads of the portal and the bracket are exceeded causing 
the bolts stiffening the construction to shear off and compressing a 500 mm pile 
of impregnated oak plates. This ensures the flexibility of fundamental load-carrying 
elements of the junction support-structure. Flexibili ty of passage-supplementing frames 
is gained by arch-connecting elements of these frames 7. The other elements of the 
support such as sprags, cladding linings, are installed in accordance with appropriate 
regulations for install ing arch-supports made from V-section shapes, while for cros­ 
swise frame stabili sation of the passage frames, sprags of controllable length are 
essential, whereas supplementing frame stabilization can be achieved by the use of 
sprags of adjustable or fixed length. 

3. Numer ical testing of suppor t stru ctur e 

The skeletal support-structure has been modelled with elements which transfer axial 
forces, transverse forces, twisting moments and bending moments. The elements have 
been connected by stiff nodes, which only after joints were locked could result in 
neutralization of an sufficient inter-nodal forces. According to assumptions made 
in PRO-MES system nomenclature they are treated as "beams". 

For the assumed scheme the following loads have been calculated: 
• linear and angular dislocations, 
• internal forces of components required for the model type, 
• reactions, 
• stresses. 
Extreme values (envelopes) can also be obtained for each result, calculated according 

to attributes. These extreme values could be assigned for each component independently 
or according to indicated value in association with other factors. 
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3.5. Analysis and interpretation of calculations 

On the ground of the theoretical (modelled) results obtained the maximum value of 
stress 82, at off-centre compression, occurring in frames, is expressed by the following 
dependence: 

(1) 

where: 
N - value of axis force [MNm], 
M2 - value of bending moment [MNm]. 

The value of stress cr11 causing the occurrence of plastic joint has been defined as 
follows: 

an =Re(m+n) [MPa] 
Ys 

(2) 

where: 
n - reinforcement material index, expressed by the dependence 

Rm -Re . . 
n = --- ( dimensionless ), 

Re 

m - geometrical reinforcement index (dimensionless), 

Ys - material index acc_ording to PN-90/B-03200 equal to 1.15 (dimensionless). 

On these dependences the following strength condition has been specified: 

CT::::; CTn (3) 

It may be inferred from the above dependences that for construction elements loaded 
according to assumed scheme, the value of a linearly distributed load qmax causing the 
occurrence of plastic joint as a result of steel reaching its uts (uts = ultimate tensile 
strength) amounts to 

Qmax = cr nqo [MN /m] 
(j z 

(4) 

After carrying out the calculations according to PN-90/B-03200 and taking into 
account the values of reaction sum occurring under the influence of external loads, the 
values of total loads which the support is able to bear, have been obtained. 

The values of total maximum load for discussed cases are presented in Table 1. 
A characteristic feature of the support-structure is that its load capacity is determined 

by the elements of load-bearing structural elements (portal and bracket), additionally 
keeping the frame in correct spatial alignment. 
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