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Table 1. Productivity of diamond wire cutting for two types of building stone containing marbles and granites

(Ahmadi, 2016)
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Fig. 2. Rose diagram of joints at zone 8E in the Hajiabad travertine mine
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Fig. 5. Perpendicular boreholes and cutting of various faces of stone block using diamond wire cutting method,
schematically (Ahmadi, 2008)
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Table 2. Investigating the status of performance and productivity of diamond wire cutters used at the zones S8E
and 8W of Mahallat-Hajiabad travertine mine during 45 working days

8E ailaio
Olyee
olendl, olendl, olendl, olewdl, ooy S ax olal oylas | o,les o las
by | naS | pcety | i | el e | 7T | Usbxelo)) | ais | Ssh | e
(&)
5.62 5.89 9.5 56 3.5x16 1
104) 5.09 11 56 3.5x16
&ror= 6.42 14 90 5x18 ? 534 1
18.5 5.52 13.58 75 5x15
(el 6.06 14.83 90 5x18 4



http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

v e s b Sl e S 2l aal 650 4 Ol e

YA

6.83 13.16 90 5¢18 5
15.94 17.25 275 11x25 1 | 540
7.62 10.29 15.16 156 1213 .
1205 9.75 20 195 13x15
G 9.36 20.83 195 13415 2 | sa4
)b
15.75 9.36 20.83 195 13«15 3
(Celw
10.9 22 240 1220 .
9.69 9.8 95 5x19
11.14 14 156 12x13
20 7 8.44
130 315) 180, 11.42 21 240 12x20 2
. . ) 8.7 10.91 95 5419
&rre | B &rers 5 546
65, | 45, | 2133 8.7 1091 95 o1 3
(el (el (el 6.26 15.16 95 5419 4
8.14 11.66 95 5x19 5
10.51 22.83 240 1220 6
6.58 31 204 12:17 7
11.17 15.75 176 1116 .
457 26.25 120 815
7.7 27 208 13x16
281 4.24 30.16 128 8+16 2
104) : ; *
) 4.72 44 208 13x16
& 542
7.09 19.16 136 8x17 3
37 o
(cels 5.1 235 120 8x15 ,
5.02 32.25 162 918
4.62 37 171 9x19
3.83 46.91 180 920
6.56
182)
& 6.5 26 169 13+13 1 | 543
27.75 )
(el
37.14 2.75 435 120 8+15 1
130) 4.44 27 120 815 2
&
e 4.65
02 144) 4.09 29.33 120 8x15 3
(el
75 &y 536
' 31 s 3.17 37.83 120 8x15
144) ) 4
(el
oo yie e 3.93 15.25 60 4x15
30 ,» 7.74 15.5 120 8x15 ;
(eelos 3.47 17.25 60 4x15
8W ailio



http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

VEY Sle ) sl ‘Y,,A.,\.m.,\b Comdiga oWl ey 55

va
olewsl, olewsl, olendl, olendl, oley e Oy Oliee s ol olads | oles o Lo
Grlwg | S | Gpidn | e | (Celo)gip | () | (sbxeliyh |oans | Sk |l A
8.5 4.48 11.16 50 5x10 1
80)
oy
941 7.27 8.25 60 5x12 2
. J
(Ceelw
6.19 4.38 14.83 65 5x13 3
65, 11.21
&y 85)
105 - 58 5 4.61 16.25 75 5x15 4
’ (Ceelw
(Ceelw
3.68 8.2 9.75 80 5x16 5
75)
8.64 10.41 90 5.18 6
oy
2041 ,» 6.22 15.25 95 5x19 7
(el
145 5.81 44 64 8x8
418) 5.89 13.58 80 8x10 2
e 547
S
2883 5.62 185 104 813 3
(Celw
5.14 8.75 45 3«15
3 1
3.15 19 60 4415
549
2.88 15.58 45 3«15 4
4.42 10.16 45 3«15 5
3.49 17.16 60 4415 1
3.82 11.75 45 3«15 2
3.79
o) 2.84 2.72 16.5 45 3«15 3
) zr60) | 315 19 60 4x15 4
el 2115 550
6.33 o 902 5.14 8.75 45 3x15 :
33, “
cols (el 3.15 19 60 4x15
3.25 13.83 45 3«15 6
3.41 13.16 45 3«15 7
5.33 4.83 24.83 120 8x15 1
&y 80)
554
15 4.26 28.16 120 8x15 2
(el
3.33 24 80 5+16 1
9.54
) 5.19 15.4 80 5.16 2
&5 89)
801 5.85 13.66 80 5.16 3 | 557
" Pl
cels 4.77 16.75 80 5.16 4
10.91 7.33 80 5+16 5
6.05 8.66 11.08 2% 8x12 1 | 555 2



http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

v e s b Sl e S 2l aal 650 4 Ol e

120)
&y
19.83 o
(Ceelw
3.49 7.2 8.33 60 415
64 3.33 18 60 415 2
&y
1833 » 643 | 933 60 415 3
(el
559
2.8 6.43 9.33 60 4x15 4
2 4.41 13.58 60 415 5
&y 6.43 9.33 60 4415 6
345 s
(cels 5.8 10.33 60 415 7
2.46
60)
oy 532
24.16
(Celw
5
120)
ISl 556
24 s
(Celw
7.43 12 5 60 4x15 1
&= 00 1775 g5 21 60 415 2
8.08 )
(cels 3.79 15.83 60 415 3
9.44 4.09 14.66 60 4x15
&y 85) o1 4 | 561
(celu9 s | 1051 6.66 70 x
43 3.52 17 60 4x15 5
&y 32)
75 5 11.71 6.83 80 5«16 6
(el
19.87 4.83 96 8x12 1
18.96 4.72 20.33 96 8x12 2
120) : :
. 9.6 10 96 8x12 3
& 553
(cels 10.28 9.33 96 8x12 5
5.27 15.16 80 5x16 6
3.58 16.75 60 415 1
3.27 18.33 60 415 2
3.6 16.66 60 415 3 | 560
3.91 15.33 60 415 4
3.27 18.33 60 415 5



http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

A \V'YJLH\E)W«V,AMJ&‘WWWMM)@#

4.93 12.16 60 4x15
3.46 17.33 60 4x15 7

~oslhe Condy BW ddlais 4 o 8E il ;5 (g pasd (559040 drwgie a5 s o (liS Sl iy gl
Tzl 59l 00game o (395 99 ix BW 5 8E (3blis jo IS (6 i (5y50 e Lamogio 4z 51 01 (5
ol LSS aioy e 5l Jg oyl )13 Jed LB as o) Jaax sleosls Lully el pmope e #IF L ly)
3300k oIl Hokare 4wl 5l 5 90 cosgazme (nl 53 (6550 00 1Bl pls alils g3k alols Jgoz nl 5o
Pl )38 o (2 5 (535 0 sl s 5o (Slaidles S (ol ;S0 b g STl (5 5l5 St o 40
O 53 oo pRIBl peat s (IS sk oo Sl (55550 (55 US ladine) )S (Slegh slaclld
b g e sliwl) (g by Cundg 4 axgi el IS mlie o o s i YT il § Olyagss jl eolaial
ey gloaiz 58,5 ,08050 OIS (69,0 Gijgel 50 (S ale s daojye sliuly eluly laSsly oy sl
lo ) Sal; Gl szl s oS la )82l g Jslge (n Sten los yolid (55luaz 150 9 ) sli)] g« Jarme
S e St il dnwgi 5 0D 9 Do (SYob ples (139 480 4 (y95he ( Slles (5)90 2 Sgete & Wl o0
B9 s (SleiSle K

S B 00 o905 GRIB] e 5 gt o o sleyeaS e Slendle S adgi 050 ) gl Aol il
s gy b Dloms Sl 2 (5l S gl sl (55900 Ol B 0 gm0l gy 50l iy oo
aslodl (e gy 9 8kee ramin b Dbl sl wiz e 05 18 b)) ssee 5 09d 6 Sojlusl canlall
Pl 325 e aslol )3 el iomin slayline (n Snte <32 S50 bl (g eyld 9929 55 (6,50 sla b
b Ssere GRSl ululy pol g mls w0 S Al 00 e Oliee G Sln SRegn slaslkiin
oL ol Ly (100 0 5 sl Ll b obl szl 3515 ongame o 055 53 50 6,5 3, FO
ol i 31 g el Jps5 5 5 el gapn i 1T il Glin ol JS 53 5 50,00 ol g o5 Sl
ol Giol38l eagase pl 10 (5,90 40 Ol we ‘SM.)L, el plsoyle ol s alold

oslawl zlyzeinl gl awladl 5 ppa B9, 5l HeiS Sleidle Sw olre el jo Jol> s> (o ax S
5 YT opile dmolfiiws «ligms Cawyd Sl G,k 5l s anl)d ol Galise sl i o Ll g oo
5 il (slo el s cliniog 4alol b .ol 3925 6500 5 ol Lil3dl el ey slinl,
Ol Ol o0 el (B o (g, b (Slet b slaSius gliinl e )3 (ng slacs sl 5l s o e
Sl ookl g avlell o 1 slo bl (Siluaiege SO g ol Ral8l (g S jsba T (5550 4
gl B 50 G50y Gl 5 e boome Lia> (Siw 28 e GhalS el (00 Sl

Dgd oo Slaile laKiw


http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

...ui:;:‘r-__—dv;'j)LfVéwb&ncl‘)ﬁdw\éjjaleﬂ;,:.tsu' AY

&b

S Cao s gl adllas -l pl joiS Sleisle Kiw Coto adsi 0 o0y Jolie 09 slo)Sal, AVAD ) (o]
XY-2+ (V) (PIxe é.gl;..a R oo . OMme didlaio Q5)5|)3

S35 o bl 5o oal (591,38 Ko S yolo g Ll jglaie 4 i g (65509555 g s, Sl AYAY ) (s
(P V0 5550 Ol SB35k 5 Cupae Glejle (gl b GBS

5l ddes o T8 5 soliiwl b Sleaslo S ame cslin zly5eil (g, ol AYAY e (6,00 o) o duclowl
OIS 3 S8l 0 g sles Sy, (Ml il AT reges (AHP)

S5 9 Sitle slacKin BlassT slaTesgass g olre o7 (Sl 5 L5l Jdog YA W Sib p ep gy
55S (Fame SBLEIST g lidire) plosl e psle (aloms I usl o gl Al ISl 051 pslate o,
o TV (EMCO) slasl 4413

02 YAF 04,0l g 0l sis olRasls ol jlasil . gleisle slacSiw zl5uul AYAY (o lac

4 s Led g Y sl 6)91)5 9 E|):>’L'J.~.a| BlaasT glasal ) AYAY (Ggpez gy (60 m0ly Ol g (65 a0l Cglas
YYA ol

Akhyani, M., Sereshki, F., Mikaeil, R., Taji, M., 2017. Evaluation of cutting performance of diamond saw
machine using artificial bee colony (ABC) algorithm. International Journal of Mining and Geo-
Engineering, 51(2), 185-190.

Careddu, N., Perra, E.S., Masala, O., 2019. Diamond wire sawing in ornamental basalt quarries: technical,
economic and environmental considerations. Bulletin of Engineering Geology and Environment, 78,
557-568.

Feng, J., Liang, H., Liu, J., Mao, G., 2019. Research on cutting performance optimization of diamond wire
saw. Journal of Physics: Conference Series 1345 032049.

Filgueira, M., 2000. In situ diamond wires production. PhD thesis. State University of North Fluminense,
Advanced Materials Lab.

Liang, F.S., 2016. Research and design of key technologies for super power wire sawing machine. Huagiao
University.

Rajpurohit, S.S., Sinha, R.K., Sen, P., Adak, V., 2020. Effect of the rock properties on sawability of granite
using diamond wire saw in natural stone quarries. Arabian Journal of Geosciences, 13(21), 1117.

Sandro, T., Sorrentino, L., Bellini, C., 2016. A method to optimize the diamond wire cutting process.
Diamond and Related Materials, 71, 90-97.

Schwinde, S., Berg, M., Kunert, M., 2015. New potential for reduction of kerf loss and wire consumption
in multi-wire sawing. Solar Energy Materials and Solar Cells, 136, 44-47.

Zhang, Y.R., Wang, L.Q., Yang, Y., Zhang, W., 2015. Testing of cutting efficiency of diamond wire sawing
machine for cutting submarine pipeline. Journal of Harbin Engineering University, 36 (1), 119-122.


https://www.researchgate.net/profile/Nicola-Careddu?_sg%5B0%5D=NlxR4fIAUqcBVoj3BGlmlYqOiBHy43R5Sy6E0kL5RsPMhSAosbre3ojYZAJKhIl-ukKCPA0.reYCId8A64fJF3ahLsACJvNzfUlvUwhkypoOcS4pn3tyz-NFJIzTMs1AMT6ZcR-qeLGzCP9MSEGi5ZbKUzMjYA&_sg%5B1%5D=Cyg-EKjuKN2sHAKsAil2KMUfCurKjEQ6rK5QhkWhD52NoNZclf7yBSFpg0bgqtR5zvmj9EY.cjb9yejiW7V5trvmrZFiW16Omc6CJjzT4U5fO5f37_WfshQ8X9Qa-GLgpeXp7IgNg_4aZ6yh-aiVgDA5zhDOPQ&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/profile/Elisa-Perra?_sg%5B0%5D=NlxR4fIAUqcBVoj3BGlmlYqOiBHy43R5Sy6E0kL5RsPMhSAosbre3ojYZAJKhIl-ukKCPA0.reYCId8A64fJF3ahLsACJvNzfUlvUwhkypoOcS4pn3tyz-NFJIzTMs1AMT6ZcR-qeLGzCP9MSEGi5ZbKUzMjYA&_sg%5B1%5D=Cyg-EKjuKN2sHAKsAil2KMUfCurKjEQ6rK5QhkWhD52NoNZclf7yBSFpg0bgqtR5zvmj9EY.cjb9yejiW7V5trvmrZFiW16Omc6CJjzT4U5fO5f37_WfshQ8X9Qa-GLgpeXp7IgNg_4aZ6yh-aiVgDA5zhDOPQ&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/scientific-contributions/Orietta-Masala-2142134234?_sg%5B0%5D=NlxR4fIAUqcBVoj3BGlmlYqOiBHy43R5Sy6E0kL5RsPMhSAosbre3ojYZAJKhIl-ukKCPA0.reYCId8A64fJF3ahLsACJvNzfUlvUwhkypoOcS4pn3tyz-NFJIzTMs1AMT6ZcR-qeLGzCP9MSEGi5ZbKUzMjYA&_sg%5B1%5D=Cyg-EKjuKN2sHAKsAil2KMUfCurKjEQ6rK5QhkWhD52NoNZclf7yBSFpg0bgqtR5zvmj9EY.cjb9yejiW7V5trvmrZFiW16Omc6CJjzT4U5fO5f37_WfshQ8X9Qa-GLgpeXp7IgNg_4aZ6yh-aiVgDA5zhDOPQ&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/journal/Bulletin-of-Engineering-Geology-and-the-Environment-1435-9537?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://link.springer.com/article/10.1007/s12517-020-06139-3#auth-Sohan_Singh-Rajpurohit-Aff1
https://link.springer.com/article/10.1007/s12517-020-06139-3#auth-Rabindra_Kumar-Sinha-Aff1
https://link.springer.com/article/10.1007/s12517-020-06139-3#auth-Phalguni-Sen-Aff1
https://link.springer.com/article/10.1007/s12517-020-06139-3#auth-Vedanta-Adak-Aff2
https://link.springer.com/journal/12517
https://www.researchgate.net/profile/Turchetta-Sandro?_sg%5B0%5D=-BpItMQe_TT-ZQYk7WEEYU1yf6Gfakky4kLZUzKMO1aevjmdvXqoqOShbIxQWGZ-bwgCAeU.kZO3HwaMX55kDkXgNUYqwsXZGBsytdUi_NWrCCAfTGqjd0pgN6BCFkGbfwvnPjqbdFMdQmqacQdzTJ5qMT8i-w&_sg%5B1%5D=smpyARX4wi-eIyUShRwjxzZWWQon_4P737CmEkTnfAYm5t8Cmr6UckVcLu9JpcnBvkbcb7U.OZBF4RqYC-3NfCs4PrrcYScdHSlPLxycFGDkrO3RehUoyjoSXnBOrhKySn1NiNUyR9v_Ym9C08PO4CFhMN34Uw&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/profile/Luca-Sorrentino-2?_sg%5B0%5D=-BpItMQe_TT-ZQYk7WEEYU1yf6Gfakky4kLZUzKMO1aevjmdvXqoqOShbIxQWGZ-bwgCAeU.kZO3HwaMX55kDkXgNUYqwsXZGBsytdUi_NWrCCAfTGqjd0pgN6BCFkGbfwvnPjqbdFMdQmqacQdzTJ5qMT8i-w&_sg%5B1%5D=smpyARX4wi-eIyUShRwjxzZWWQon_4P737CmEkTnfAYm5t8Cmr6UckVcLu9JpcnBvkbcb7U.OZBF4RqYC-3NfCs4PrrcYScdHSlPLxycFGDkrO3RehUoyjoSXnBOrhKySn1NiNUyR9v_Ym9C08PO4CFhMN34Uw&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/profile/Costanzo-Bellini?_sg%5B0%5D=-BpItMQe_TT-ZQYk7WEEYU1yf6Gfakky4kLZUzKMO1aevjmdvXqoqOShbIxQWGZ-bwgCAeU.kZO3HwaMX55kDkXgNUYqwsXZGBsytdUi_NWrCCAfTGqjd0pgN6BCFkGbfwvnPjqbdFMdQmqacQdzTJ5qMT8i-w&_sg%5B1%5D=smpyARX4wi-eIyUShRwjxzZWWQon_4P737CmEkTnfAYm5t8Cmr6UckVcLu9JpcnBvkbcb7U.OZBF4RqYC-3NfCs4PrrcYScdHSlPLxycFGDkrO3RehUoyjoSXnBOrhKySn1NiNUyR9v_Ym9C08PO4CFhMN34Uw&_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/journal/Diamond-and-Related-Materials-0925-9635?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJfZGlyZWN0In19
http://dx.doi.org/10.22034/JEG.2023.17.1.1062510
https://jeg.khu.ac.ir/article-1-3057-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.22034/JEG.2023.17.1.1062510 ]

Journal of Engineering Geology, Vol. 17, No. 1, Spring 2023 83

Determining the productivity of dimension stone quarrying by diamond wire
cutting to evaluate performance (case study: Mahallat, Hajiabad travertine)

Reza Ahmadi”

1. Assistant Professor, Mining Engineering Department, College of Earth Sciences, Arak
University of Technology

Received: 30 Mar 2023 Accepted: 02 May 2023

Abstract

In the present study, productivity was determined as one of the most important evaluation
criteria for the building stone to cut the different faces of travertine using the diamond wire
cutting method. For this purpose, measurements were carried out in two zones named 8E and
8W in the northern region of Mahallat, Hajiabad travertine located in the Markazi Province.
These zones were selected because of their greater similarity in terms of geological
conditions, physical and mechanical properties of the stone, quarrying facilities, machinery
and equipment. In order to achieve the objective, structural studies as joint study were first
carried out as a joint study through field observations of fractures, drawing rose diagrams
and analyzing them. Then, the productivity of electro deposited type diamond wire cutting
was measured on seven blocks in two cutting panels of the 8E zone and 13 blocks in three
cutting panels of the 8W zone over a period of 45 working days was measured. The results
of the research indicate that the average productivities are 7.09 and 5.71 square meters per
hour for the 8E and 8W zones, respectively and the overall average value for the 8E and 8W
zones is 6.4 square meters per hour. Based on these results, although the average productivity
level in these zones is acceptable, but well below the ideal level (18 square meters per hour).
Therefore, the productivity in this area needs to be increased.

Keywords: Productivity, Dimension stone, Travertine, Diamond wire cutting, Mahallat-
Hajiabad.

Introduction

Nowadays, the diamond wire cutting method is considered the most appropriate in the stone
industry compared to other dimension stone quarry methods due to its advantages containing
relatively high flexibility, great compatibility with environment, relatively high energy efficiency
and no damage to stone. However, the performance of various wire cutters is different depending
on their type and material as well as the kind of building stone.

In the present study, productivity was determined as one of the most important evaluation criteria
for the building stone to cut the different faces of travertine using the diamond wire cutting
method. Productivity is defined as the cutting area by the wire in square meters per hour. For this
purpose, measurements were carried out in two zones named 8E and 8W in the northern region
of Mahallat-Hajiabad travertine located in the Markazi Province. The reason for selecting these
zones was their greater similarity in terms of geological conditions, physical and mechanical
properties of the stone, quarrying facilities, machinery and equipment. Hajiabad travertine quarry,
as the largest travertine mine in the Markazi province, is located in the southwest of Mahallat city
and five kilometers from Mahallat-Khomein road. This district has a relatively mild hill-axis
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morphology and is located between the foothills and plain. In the Hajiabad travertine district, six
types of stratified rock units have been distinguished: one sandstone unit, Eocene shale and marl
units, two lower and upper Quaternary conglomerate units, and three travertine units with
quarrying ability. Currently, the region includes 11 zones named 6E, 6W, 8E, 8W, S3, L10, 1, 12,
14,15 and 17.

Materials and methods
To achieve the goal, structural studies as joint study were initially conducted through field
observations of fractures, drawing rose diagrams, and analyzing them. Based on the results of this
approach, dimensions of mining blocks are designed and implemented in the general directions
of main joints in the region. This task, on the one hand, facilitates and increases the speed of stone
block cutting, and on the other hand, prevents the stone block from breaking in the primary or
subsequent stages of cutting, and as a result, the productivity increases.
Afterward, the productivity of electro deposited type diamond wire cutting employed for seven
blocks in two cutting panels of the zone 8E and 13 blocks in three cutting panels in the zone 8W
during a period of 45 working days was measured. In general, from statistically viewpoint in this
study, the number of five cutting panels, 20 blocks and 96 cubes (part of a block) has been
carefully investigated.

Results and discussion
The results of the research indicate that the highest value of cube cutting productivity equals 19.87
square meters per hour, belonging to cube No. 1 of block No. 553 from cutting panel No. 3 in
zone 8W while the lowest value equals 2.72 square meters per hour corresponds to cube No. 3 of
block No. 550 from cutting panel No. 1 in zone 8W. On average, the back cutting efficiency for
two zones 8E and 8W, overall is equal to 7.33 square meters per hour, which is relatively
favorable.
In general, the average productivities of cube cutting are 7.09 and 5.71 square meters per hour for
zones 8E and 8W, respectively as well as the overall average value for zones 8E and 8W is 6.4
square meters per hour. In other words, the average productivity of cube cutting in zone 8E is
more favorable than 8W. Based on these results, although the average productivity level in these
zones is acceptable, it falls significantly short of the ideal value (18 square meters per hour).
Therefore, the productivity in this region needs to be increased.

Conclusion

Although, currently in most of quarries in Iran, diamond wire cutting method is used for building
stone quarrying, but in the various parts of this process, through correct selection of equipment,
devices, machines and cutting direction, increasing of efficiency and productivity possible. By
continuing the research, determining the appropriate parameters and employing new technologies
to quarry building stones with the diamond wire cutting method, the productivity can be increased
significantly. Undoubtedly, optimizing the parameters of diamond wire cutting and using modern
equipment will reduce stone waste, preserve the environment and increase the productivity in the
quarry process of building stones.
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