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A Study on the Relationship between Construction Business and Explosive

Production Using the Concept of TOEE
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Table 1. Comparison among annual productions

of explosives

Vear Dynamite | ANFO | Emulsion | Productions of
(ton) (ton) (ton) | Explosives(ton)
1990 | 27,000 | 7,000 | 2,600 36,600
1991 33,300 | 8,400 | 4,300 46,000
1992 29,600 | 9,300 | 3,600 42,500
1993 | 28,000 |11,700| 5,300 45,000
1994 | 27,700 {13,500 7,800 49,000
1995 27,000 |15400 8,600 51,000
1996 | 23,800 |[16,300( 14,400 54,500
1997 20,700 [17,300{ 20,500 58,500
1998 | 14,800 {16,000 17,700 48,500
1999 | 15,000 [17,100 19,400 51,500
2000 | 10,500 |[18,300( 22,600 51,400
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Fig. 1. Comparison among productions of

explosives
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Fig. 2. Total production of explosives
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Fig. 3. Total production of explosives(1990-2000)
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Table 2. Annual production of industrial

detonators

Plain | Electric |Nonelectric| Productions

Year | detonator |detonator| detonator | of detonator
(1000EA))|(1000EA)| (1000EA) | (1000EA)
1990| 8,300 | 18,300 0 26,600
1991| 5,800 | 20,000 0 25,800
1992 3900 | 20,700 0 24,600
1993 2,750 19,800 350 22,900
1994 1,440 | 21,200 460 23,100
1995 1,050 19,200 750 20,900
1996 750 20,900 750 22,400
1997 650 21,500 1,050 23,100
1998 650 18,200 1,250 20,000
1999 20 20,300 780 21,100
2000 0 18,600 1,200 19,800
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Fig. 4. Annual production of industrial detonators
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Fig. 5. Total production of industrial detonators
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Table 3. Annual trends of building construction

business

Year In billion won
1990 22,767.8
1991 29,358.49
1992 30,044.33
1993 41,848.99
1994 38,144.99
1995 42,238.50
1996 45,280.60
1997 45,920.89
1998 36,282.76
1999 34,380.27
2000 33,208.83
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Fig. 7. Annual trends of building construction
business
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Fig. 8. Building construction business output
(Reference year: 1997)
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Table 4. Annual trend in civil engineering

business
Year In billion won
1990 7,322.50
199] 9,360.28
1992 14,808.30
1993 14,743.03
1994 14,690.20
1995 15,686.00
1996 21,271.42
1997 21,284.88
1998 24,844.89
1999 24,781.09
2000 21,921.24
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Fig. 9. Annual trend in civil engineering

business
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Fig. 10. Civil engineering business output
(Reference year : 1998)

43 BN

FA9 A4 19929 o)A AgE UKo Ho
A, 24zt g ol £AH loIM 1992dE 7]
Hoz Yok

FA9 A¥ 34e HAPFHoz AR A
Boiz g3k 19%64E7AE 719E e
& #Asitt 19794 3243 s=FE Vo=
B2FAE Bk 19923394 200071 3FEA)
& Uit ol #HEAe ABE o) ¢
A FYIA L #3384 7N RAo=
wead.2)22) (v gsiefe a4 Vol 21, No.
1, pp36 3% 295 Fa)

44 AHE

Fd 2009t% A4 F 3AF7IRG BE A
HE Fa9 FFoE PP /A AHEL
e 19732 IMFFAIZFolehs 279 AAY
7191 HolERAA B8] WwAEA Hu F4d u
& F8u18 29 4983 432 Qi 44
gl BFsle A EY B T JAA
A7} ol o Wit

A9k 1999d o|F IMFRAFE, A5 dA
A7] % A Fo2 AQAIIV) AEHR A
9] Ao AFoR FFHAHol TAFHWA
Axeke] 718§ ohasA HAL olF T3
d49 oA FEAMES A3t R
FAERE FHHAE FIIAY AHERE
AGANE g X8t FHAMES] 3
o FHo3ln glon HEYAET JdRHAPF AW
EAgte FEEAAGE B FEEAE Pl
wz} U AMEMIE 9T uvo]HAES A&
NEZ N2 #7233t FusiA =tk

Table 59] 19913%E] 200072 AHNE APAbak
€ 7122 Yl Rz AFAY F7HFAAM
19980 &g Holthy} Al F7HACh(hst
ehubnbEet3)A] Vol 21, No. 1, pp 37, 1@ 6 &

)



TOEE /Nd¢ & J4A7I15S stobi A FadAdd a8 4+ 27

Table 5. Annual production of cement

Year Ton
1991 73,333,767
1992 81,649,761
1993 92,496,546
1994 101,192,383
1995 107,023,404
1996 109,531,956
1997 113,919,945
1998 88,334,109
1999 91,945,940
2000 96,973,858
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Table 6. Annual production of coal

Year Ton Year Ton

1990 17,217,000 1996 4,951,000
1991 15,058,000 1997 4,514,000
1992 11,970,000 1998 4,361,000
1993 9,443,000 1999 4,197,000

1994 7,438,000
1995 5,720,000

2000 4,150,000
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Fig. 11. Annual production of coal

Table 7. Relationship between explosives production

and explosives consumption for mining

v Production of | Explosives consumption
ear explosives(ton) for mining(ton)
1995 51,000 702
1996 54,500 712
1997 58,500 571
1998 48,500 531
1999 51,500 491
2000 51,400 524
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Fig. 12. Annual production of explosives and

consumption of explosives for mining
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Table 8. Percentage of explosives consumption

Table 9. Annual production of explosives

for mining , | Production of
Dynamite | ANFO | Emuslion .
Year % Year Explosives
(TOEE) | (TOEE) | (TOEE)
1995 1.38 (TOEE)
1996 1.31 1990 | "35370 | 8,750 | 2,600 46,720
1997 0.98 1991 | 43,623 | 10,500 | 4,300 58,423
1992 | 38,776 | 11,625 | 3,600 54,001
1998 1.09 1993 | 36,680 | 14,625 | 5,300 56,605
1999 0.95 1994 | 36,287 | 16,875 | 7,800 60,962
2000 1.02 1995 | 35,370 | 19,250 | 8,600 63,220
S s mmom 1996 | 31,178 | 20,375 | 14,400 65,953
AEEH: (7)3E 2R 1997 | 27,117 | 21,625 | 20,500 | 69,242
1998 | 19,388 | 20,000 | 17,700 57,088
1999 | 19,650 | 21,375 | 19,400 60,425
2000 | 13,755 | 22,875 | 22,600 59,230
5. HaFoIt B AU k|pio] WMF -
Product Energy(Kcal/kg) Weight
Dynamite 1152 1.31
54. HEZFOI0f oHE FopYLE Ul ANFO 1100 1.25
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Fig. 13. Correlation between explosive production
and building construction business
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Fig. 14. Correlation between explosive production
and civil engineering business
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Fig. 15. Correlation between explosive production
and construction business

5.2 HEATIOf THE B WA IR

27 BY=we wne) gRES AAsT
QoL AMRA otAA BAS Ao WA 2
WARZEoE FAFoz FolEol 19938 713
o2 Aol VLD ol wa) A A
&84 ol ALHD ASE T 5 Ak HAHT
¥@e) AT A& 718 AT 1993 7)
dog o e Ytk Hye) A EE AAM
Avlel gag BAT 27 198URAE WA
Q 4Fe Helth} 2 olk2e fAR FUL
UEAT 2 Zo) Wshe £ 9§94 g

Fig. 16, 17, 182 1484 Deflatorg 38§

% 7149, EZ 7149, 34 7146 Y@ uB
F48% He3d Hag Aol

—a—Production of Detonators,

ooooo

Sullding Construction Businesa(is bilion wen)
-
I B

A
H:
N &
L

- _/‘/

H 3

H
90 omeporg

Fig. 16. Correlation between detonator
production and building construction business
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Fig. 18. Correlation between detonator
production and construction business
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Table 11. Correlation coefficients between
explosive production and .construction business
(1990-2000)

Coefficient of correlation

Building construction

) 0.78
vs explosives
Civil engineerin,
&l ) & 0.51
vs explosives
Overall construction
0.77

vs explosives

Table 10. Annual variation of explosive production and construction business (1990-2000)

Production Building construction Civil engineering Overall construction
Year of explosives business business business
(Ton) In billion won % In billion won % (In billion won)
1990 46,720 22,767.80 75.66 7,322.55 24.34 30,090.36
1991 58,423 29,358.49 75.82 9,360.28 24.18 38,718.77
1992 54,001 30,044.33 66.98 14,308.30 33.02 44.852.63
1993 56,605 41,848.99 73.95 14,743.03 26.05 56,592.02
1994 60,962 38,144.99 72.20 14,690.20 27.80 52,835.20
1995 63,220 42,238.50 72.92 15,686.00 27.08 57,924.50
1996 65,953 45,280.60 68.04 21,271.42 31.96 66,552.01
1997 69,242 45,920.89 " 6833 21,284.88 31.67 67,205.77
1998 57,088 36,282.76 59.36 24.844.89 40.64 61,127.65
1999 60,425 34,380.27 58.11 24,781.09 41.89 59,161.36
2000 59,230 33,208.83 60.24 21,921.24 39.76 55,130.07
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Fig. 19. Linear relationship between explosive
production and building construction business
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