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ABSTRACT:  In this paper, we present the constructive solution for a cage with two 

storeys for the Unirea Shaft from the Slănic Prahova Saline with the purpose of doubling 

the flux of persons transportation on teh shaft.  
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1. INTRODUCTION 

Romania is a country with numerous highly 

attractive tourist destinations, due to the 

existing natural potential. In this category we 

can also include the salines, known especially 

for their therapeutic effect on people's health. 

The most well-known ”salt palaces” are the 

ones at Slănic Prahova, Turda, Praid, Cacica,  

Târgu Ocna and Ocnele Mari. 

The saline's aerosols (micro-particles which 

are in suspension in a gassy environment) 

treats different ilnesses, especially respiratory 

ones. Amoing theese are bronchia asthma, 

asmathiform bronchitis, sinusitis, disorders of 

the nervous system and even cardiac 

insufficiency, chronical rhinitis, amygdalitis, 

allergies, chronical exhaustion etc. 

 

 

 
Figure 1. The shape of a trapezoidal room and the interior setup from Unirea Mine 

 

Slănic Prahova, one of the most important 

spas in Romania, is situated between the 

valleys of Prahova and Teleajen, at about 44 

kilometers from Ploiești and at an altitude of 

400 meters. The Slănic Prahova Saline is one 

of the biggest salines in Europe and is visited 

by hundreds of tourists every day. The peak is 

reached on weekends, when the number of  
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visitors exceeds 1.000. 

The mining works for opening the Unirea 

Saline began in 1938 and salt was exploited in 

this saline between 1943 – 1970. After 1970, 

the saline became a touristic attraction and 

inside it a treatment sanatorium was set up 

with beds, playgrounds for children, a sports 

hall, tables and a small shop. The mine is 

made up of 14 rooms with a trapezoidal 

profile, with 10 meters opening at the ceiling 

and 32 meters at the base. The height is of 54 

meters (figure 1). The elevation difference 

between the surface and the mine's base is of 

208 meters and is traversed by the cage in 

approximately 90 – 120 seconds, with a speed 

of 2,3 metres/second. 

 

2. THE 1/1 CAGE FROM THE 

UNIREA SHAFT AT SLĂNIC 

PRAHOVA SALINE 
 

In figure 2, we present the general design of 

the cage with one storey and one wagon on 

the storey. The cage was made by SC 

UMIROM Petroșani SA using the 

documentation made by IPROMIN 

Bucharest. The technical characteristics of the 

cage differ from the ones of the transportation 

cages used in the mines of the Jiu Valley and 

are presented in table 1.  

The 1/1 transportationcage from Unirea mine  

 

is a a metallic, dismantlable construction, 

made up of different laminated metallic 

profiles and sheet-metal. The resistance frame 

of the cage is made up of the box of the safety 

catch mechanism at the superior side and the 

inferior platrform, tied together by stringers.  

In the superior box the safety catch 

mechanism is fitted, composed by the 

laminated spring which is fitted by wedging 

in the place of the cage's draw bar, from 

which the extraction cable is tied by using the 

cable bonding device with self-tightening by 

wedging. 

 

  
Figure 2. The general design of the cage at 

Unirea Mine

Table 1. The technical characteristics of the transportation cage from Unirea Mine 

Number Technical characteristic name M.U. Value 

1. Maximum number of persons in the cage - 8 

2. Maximum load allowed in the cage (machines or material transportation) kN 22 

3. Cage heightwithouthandrail mm 2940 

4. Cage heightwithhandrail mm 4300 

5. Height of staff cabine mm 2060 

6. Maximum width (at the safety catches' axis) mm 1430 

7. Maximum length mm 1850 

8. Trackspacing of the bunton mm 1500 

9. Trackspacing of the guys mm 1220 

10. Dimensions of the guys mm 120x140 

11. The cablebondingdevice tip DLC-1 

12. Mass of the cage kg 2030 

 

3. THE CONSTRUCTIVE 

SOLUTION OF THE TWO 

STOREYS CAGE 
 

Starting from the construction of the tower 

and of the mode of realisation of the second 

embarking ramp, on the eastern side of the 

rower, at a height of 3650 mm from the actual 

ramp, we obtained the constructive solution of 
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the cage, which is shown in figure 3. It is 

composed of: 1 –metal frame; 2 – superior 

pannel; 3 – superior cabin; 4 – intermediary 

pannel; 5 – inferior pannel; 6 – inferior cabin. 

In order to make the execution easier and to 

reduce the fabrication price of the cage, we 

kept the same cable bonding device DLC-1, 

the same draw bar with a section of 160 X 52 

mm and the same laminated spring with 12 

sheets, with a section of 60 X 6 mm.  

In order to keep the mass of the cage under 

2300 kg, the person transportation cabins 

were made of pressed wood with the density 

of up to 0.5 kg/dm3. The cabins can be made 

as separate subassemblies and fitted inside the 

metallic frame. This solution allows the easy 

maintenance of the metallic frame by 

dismantling the cabins and bringing them out 

in the shaft's ramps. Also, in time, changes 

can be made to the cabin construction in order 

to improve the transportation conditions. 

 
Figure 3. Constructing the two storeys cage 

 

In figure 4, we show the construction solution 

of the metalic frame of the rwo storeys cage, 

which is composed of: 1 –superior frame; 2 – 

central stringer; 3 – safety catch mechanism; 

4 – exterior stringer; 5 – stiffening stringer 1; 

6 – superior support frame; 7 – evacuation 

stair step; 8 – intermediary frame; 9 – 

stiffening stringer 2; 10 –inferior support 

frame; 11 – roof cap; 12 – handrail.  

The metallic frame of the cage is a 

dismantable metallic construction and its 

elements are fitted with M16 X 40 screws, 

which allows for its assembling in the shaft 

ramp, by positioning the central stringers on 

the wooden guy and inserting between them 

the four frames. The transmission of the loads 

between the frames and the central stringers is 

done by fixed support elements and not by 

screws. The central stringers rest on the 

superior frame by four hanging corners and 

the support frames rest on the central stringers 

throught two central sheets. 

 
Figure 4. The construction of the metallic 

farme of the two storeys cage 

 

The elements of the metalic frame and the 

ellements of the safety catch mechanism were 

verified dimensionally using a calculation 

abstract and we obtained safety coefficients 

with a value greater than 8. 

In figure 5a we show the assembling position 

of the safety catch mechanism on the cage, 

when the spring with 12 sheets with the 

section 60 X 6 mm is deformed with an arrow 
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of 75 mm, having conserved a potential 

energy which produces the driving of the 

safety catch mechanism when the drag force 

of the draw bar is lower than 0.55 from the 

weight of the shaft, which means the cable 

has broken. The transmission of the  

 

deformation force of the string is transmitted 

to the lever, mark 10, and through bolts and 

flanges to the arms mark 7, which produce the 

circling of the axis, mark 3, and the pierceing 

of the claws' teeth in the wooden guy. 

 

 

 

Figure 5. The construction of the safety catch mechanism 

 

In figure 5b we show the position of the 

safety catch mechanism when the spring is 

totally relaxed, having a height / interior 

arrow of 150 mm. In this case, the teeth of the 

claw pierce throught the wooden guy on a 

depth of 41 mm, blocking the cage on the 

wooden guy. The piercing depth of the teeth 

of the claw is limited by the circling stop of 

the claw on the central stringer by the form of 

the claw, which has a stopping spur. In this 

way we avoid the possibility of sectioning the 

wooden guy and the fall of the cage down the 

shaft.  

In figure 6, we show the constructive solution 

of the superior cabin, which is composed of: 1 

– lateral frame; 2 – lateral wall; 3 – floor; 4 – 

floor hatch; 5 – right door; 6 – left door; 7 – 

ceiling reinforcement; 8 – frame of the ceiling 

hatch; 9 – prolongation frame of the stair of 

the hatch; 10 – roof; 11 – roof plate. 

The superior cabin has doors at both ends, due  

to placing the surface ramp on the opposite 

side (eastern side) of the shaft from the 

underground ramp, which is on the western 

side. The cabin doors open on the interior, 

with a closing and blocking system at the 

exterior, being opened and closed by the 

human operator that oversees the shaft's ramp.  

The lateral frame, the floor, the floor hatch, 

the door frame and the enforcing of the roof 

are made of pressed wood, and the lateral 

walls, the ceiling plate and the roof plate are 

made of white policarbonate with a thickness 

of 10 mm. The doors will be provided with 
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loops from transparent policarbonate plates 

with a thickness of 6 mm. 

The frame of the ceiling hatch and the 

prolongation frame of the stair of the hatch 

are made of pressed wood, which is blocked 

and unblocked from the exterior. The frame 

of the hatch is positionerd with two hinges  

 

from the frame of the lateral wall and, by its 

constructive form, it allows a placement at 10 

degrees in respect to the lateral wall, like in 

figure 7. 

 

    

 

                         Figure 6. The construction of the superior cabin                           Figure 7. A cabin  

                                                                                                                              with opened hatches 

 

In the first phase, we open the hatch in the 

ceiling and we evacuate the persons in the 

superior cabin. After that, the rescuers 

descends in the superior cabin and lifts the 

floor hatch and opens the ceiling hatch of the 

inferior cabin and retreats into the superior 

cabin and oversees the evacuation of the 

persons in the inferior cabin. 

 

4. CONCLUSION 
 

Based on the constructive solution of the 

hatch with two storeys shown in figure 3, on 

the calculation abstract and on the general - 

We kept the cable bonding device DLC-1, the 

rod of 160 X 52 mm and the spring with 12 

sheets from the actual cage, which allows the 

fast and economical construction of the new 

cage with two storeys. 

- The construction of the metallic frame is 

easy to do, to fit in the ramp of the shaft and 

to maintain during the exploitation, due to the 

possibility of assembling/disassembling of the 

cabins that transport persons and to pull these 

on the ramps of the shaft. 

- The cage was provided with an intermediary 

frame which would allow the fitting of the 

suppling battery of the illumination system 

and the installation of a station that allows the 

staff to talk to the exterior. 

- The superior cabin is provided with double 

doors on both sides, due to the emplacement 

of the surface ramps on the eastern side pf the 

tower and of the underground ramp on the 

western side of the shaft. 

- The cage doors open on the interior and 

block on the exterior and can be opened only 

by the human overseer from the ramp of the 

shaft. 

- The cage is provided with an evacuation 

system of persons through the superior side of 

the cage in the case of its blocking on the 

shaft. 

- The safety catch mechanism was improved 

by limiting the rotation of the claws so that 

we can avoid the sectioning of the wooden 

guy. 

As a result of the study and of the things 

mentioned above, we can double the 

transportation flux in the Unirea Shaft at the 

Slănic Prahova Saline. 

sketch of the cage, we can make the following 

determinations: 
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- The dimensions of the cage were imposed 

by the construction of the tower, more exactly 

by the distance between the existent ramp and 

the first section of the tower, which is 3650 

mm. 

- In order to fit into the actual mass of the 

cage, which is of 2.300 kg, the cage had to be 

made of a metallic frame, which offers the 

cage its resistance structure, and two cabins of 

pressed wood and policarbonate plates for the 

transportation of people. 

 

 

 
 

Figure 8. The construction of the inferior cabin 
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