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Table 1. Qualitative comparison of various primary cutting methods of building stone 
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Fig. 1. Cutting procedure of different surfaces of a stone block using diamond cutting wire method (Ahmadi, 2008) 
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Fig. 2. Images of metallic feathers and wedge 
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Fig. 3. Filling the holes with expansion powders and sample of stone lock cut by this method (Marbelli, 2004) 
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Fig. 4. Types of drilling devices of overlapping parallel drill holes with the holes created in stone  
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Fig. 5. Preliminary zoning of Mahallat, Hajiabad travertine mine to 18 areas on the Google Earth map 
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Fig. 6. Bedding existent in the stones of zone 14 of Mahallat, Hajiabad travertine mine 
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Fig. 7. Travertine stone sample tested before and after cutting with the machine 
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Fig. 8. Image of wedge-shaped piece, setting the stone sample under the press, fixing the sample with steel restrainer 

and loading the vertical force on that using the wedge-shaped piece 
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Fig. 9. Image of horizontal failure plane of a tested specimen after applying the force 
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Abstract 

The main purpose of the present research, is not to cut the floor of stone block in quarrying dimensional 

stones in order to save the costs of the quarry operation and reduce the operation time. By using methods 

such as drilling parallel drill holes, containing quarry with feathers and wedge, use of expansion 

chemical materials and overlapping parallel drill holes methods, initial cutting the stone as well as 

separating it from the mountain without need to cut the floor is possible. Of course, in these methods, 

there are always limitations on the height and thickness (width) of the block and the speed of operation 

is low. Therefore, to achieve the goal, experimental studies were carried out, especially in the quarry 

method with diamond cutting wire in Mahallat, Hajiabad travertine mine located in Markazi province 

as a case study. In some zones of this mine, especially zone 14, there is a layer of shale under the 

travertine layer. In the experiment process, to simulate the reality in practice, first, two perpendicular 

vertical cuts (with a ninety degrees angle to each other) were created on the samples in the laboratory. 

Then, using a wedge-shaped steel piece with a flat end, a vertical force was applied into the crack of the 

stone samples. The results of the present research through experimental studies on four travertine stone 

samples of Mahallat Hajiabad with natural and fine layering, showed that by applying vertical force into 

the cracks of the samples without any floor cutting, smooth and flat fracture surfaces were created in the 

mechanically weak surfaces of the stone. This finding reveals the possibility of quarrying travertine 

building stone mines with layering and high height, by diamond wire cutting quarry method without the 

need for floor cutting. 
 

Keywords: Building stone, Diamond cutting wire, Floor cutting, Experimental studies, Mahallat 

Hajiabad travertine 
 
Introduction 

Building stones Quarrying consists of two 

stages: the first step is the initial cutting of the 

block and its separation from the mountain 

whereas the second step is to cut it, which 

means dividing the blocks into smaller parts 

that can be transported and moved, so is also 

called secondary cutting. The main purpose of 

the present research, is not to cut the floor of 

stone block in quarrying dimensional stones in 

order to save the costs of the quarry operation 

and reduce the operation time. By using 

methods such as drilling parallel drill holes, 

containing quarry with feathers and wedge, use 

of expansion chemical materials and 

overlapping parallel drill holes methods, initial 

cutting the stone as well as separating it from 

the mountain without need to cut the floor is 

possible. Of course, in these methods there are 

always limitations on the height and thickness 

(width) of the block and the speed of operation 

is low. Currently, about 90 percent of Iran's 

building stone mines are quarried by diamond 

wire cutting method. However, usually the 

height of stone blocks in travertine mines 

quarrying by diamond wire cutting method is 

economically seven meters on average and 

sometimes it reaches more than 10 meters.  
 

Materials & Methods 
To achieve the goal in this research, 

experimental studies were carried out, 

especially in the quarry method with diamond 

cutting wire in Mahallat, Hajiabad travertine 

mine located in the Markazi province as a case 

study. Hajiabad travertine mine is the largest 

travertine mine in Iran and the Middle East, 

which is located in the west of Mahallat city, 

five kilometers far from Mahallat on the road 

toward Khomein. Due to the large extension, 
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the mine’s area quarry has been divided into 18 

zones according to Figure 1, and the passing of 

time, blocks quarrying from the variety of 

zones and area reduction of the zones, the 

division of the region has changed. At the 

moment, this region includes nine zones called 

Eastern Six (6E), Western Six (6W), Eastern 

Eight (8E), Western Eight (8W), 12, 14, 15, 17 

and 18. In some zones of this mine, especially 

zone 14, there is a layer of shale under the 
travertine layer. In the experiment process, to 

simulate the reality in practice, first, two 

perpendicular vertical cuts (with a ninety 

degrees angle to each other) were created on 

the samples in the laboratory. Then, using a 

wedge-shaped steel piece with a flat end, a 

vertical force was applied into the crack of the 

stone samples. 
 

Discussion of Results & Conclusion 

In situations that under a limestone layer 

(travertine and marble) there is a basement of 

another type (for example, clay), the approach 

of stone blocks quarrying without any floor 

cutting is proposed, because in this case, at the 

interface of two layers the mechanical strength 

of the stone changes significantly. The results 

of the present research through experimental 

studies on four travertine stone samples of 

Mahallat Hajiabad with natural and fine 

layering, showed that by applying vertical 

force into the cracks of the samples without any 
floor cutting, smooth and flat fracture surfaces 

were created in the mechanically weak surfaces 

of the stone. This finding reveals the possibility 

of quarrying travertine building stone mines 

with layering and high height, by diamond wire 

cutting quarry method without the need for 

floor cutting. The results of this research can be 

used for all users and practitioners of earth 

sciences, namely geologists, mining engineers, 

civil and geotechnical engineers, mine owners 

and workers (miners) especially building stone 

types. 
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