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KDW LV WKH EDVLV IRU WKH HGXFDYV

NA

HISORVLYHV LQ *HUPDQ\"

&RQGXFWLQJ EODVWLQJ RSHUDWWRQYVDLEGW
WKH DSSOLFDWLRQ RI S\URWHRR®@LFV IRU L
ILUHZRUNV LQ *HUPDQ\ DUH JRYHWIHG E\ W
H[SORVLYH PDWHULDO

' 7K FRPSI ZKL LQW W FD! R; EOD)
RSHUDWLRQV RU LQWHQGV WR XVH S\UR’
ILUHZRUNV GHH 8 VVIYESRRLTAFHHR R/
*Hupmmmsenwwmweuwo

3HUP LV \DIFFEQ DCARRR) QRN HEH ©H D DD GRIFITD
H[SORVDWHRLDWE ULDO

. 7TKLVLVDVWDWHOLFHQVH ZKLFK LV LVVX
FRPSDQ\DQG ZKLFK LV YDOLG WKURXJKR?>
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KDW LV WKH EDVLV IRU WKH HGXFDYV

HISORVLYHV LQ *HUPDQ\"

&RQGXFWLQJ EODVWLQJ RSHUDWWRQYYDLEGW
WKH DSSOLFDWLRQ RI S\URWHRR®@LFV IRU L
ILUHZRUNV LQ *HUPDQ\ DUH JRYHWIHG E\ W
H[SORVLYH PDWHULDO

/KH FRPS\DQ\WPSOR\HHVY ZKR DUH LQ FKL
FRQGX EODY RSHUD R ILUHZ QH I
TXDOLILFBWWR QL FBRMANIKE REWRR YW KIH
*HUP DDP@ORBRES] SR DYWHRIDLWE ULDO

4 XD OLILIFBWWR QUFFFERARBRGE - BRRAUKEHHYUHP D D Q
ODRRREG S RDYWHHRIDLWE ULDO

/KLY GRFXPHQW LV D SHUVRQDO LQGLYL
TXDOLI\LQJ D SHUVRQ IRU VXFK RSHUI
SHUPLVVLRQ ZKLFK UHODWHY WR D VSHEF
ZKLFK FROQWDLQVY GHWDLOHG LQIRUPDYV
DXWKRUL]DWLRQ IRUFRQGXFWLQJ VXFK R
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KLFK FRQGLWLRQV PXVW EH \QDAWLVILI

DRESDNER SPRENGSCHULE GMBH

4AXDOLILFDWLREFFRUW®WEQLFMWHKIHF FRWRSD.Q JON
RQ H[SORVLYH PDWHULDO

. SURRI RI UHWKBEL®O®ESWAFDQW PXVW QRW
DQ\ OHJDO UHJXODWLRQV LQ WKH SDVW

i SHUVRQDO T> WKH DSSOLFDQW P X
DQG PHQWDOO\ VXLWHG WR FRQGXFW VX

' PLQLPXP DJH - LADWWPDQ\ D SHUVRQ
FRQGXFWLQJ EODVWLQJ RSHUDWLRQV D
DFWLQJ ZLWK D KLJK GHJUHH RI SHUVRQ
OHHGV WR EH DW OHDVW \HDUV ROG

I WHFKQLFDO TXWROHIDEBWLRQOQW QHHGV W
WKDW WKDW KH RU VKH KDV WKH QHFHV)\
TXDOLILFDWLRQ IRU FRQGXFWLQJ VXFEK F
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+RZ FDQ \RX JHW WKH NQRZOHGJH IRL

DRESDNER SPRENGSCHULE GMBH

/KH QHFHVVDU\ VSHFLDOLVHG NQRZOHGJ
EODVWLQJ RSHUDWLRQVY DQG IRU DSSO\L
*HUPDQ\ LV QRW SDUW RI D YRFDWLRQDO W
QHHGV WR EH WDXJKW LQ D VHSDUDWH WUDL

/K WUD L W ILH R H[SOR WHFKQ DC
S\URWHFKQLFYV LQ *HUPDQ\ LV EDVHG RQ Wt
HISORVLYHPDWHULDO

/KLY WUDLQLQJ LQFOXGHVY VHSDUDWH W
FRXUVHV |IRU HDFK ILHOG HISORVLYHV
S\URWHFKQLFY LQ ZKLFK WKH QHFHVVDU\
UHTXLUHG VNLOOV DUH WD XJKW

7KHVH FRXUVHYV DUH GLYLGHG L@WW EDVLF
DQG DFFRPSDQ\LQJ DGYDQFHG NQRZOHGJH
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(GXFDWLRQ DQG WUDLQLQJ LQ V
RI EODVWLQJ WHFKQLTXH
KHUH DUH WKH IROORZLQJ EDVLF NQRZOHG
RIEODVWLQJ WHFKQLTXH
DVLF NQRZOHGJH FRXUVHV IRU

EDVLF NQRZOHGJH FRXUVH IRU WUDQ)
HISORVLYH PDWHULDO

EDVLF NQRZOHGJH FRXUVH IRU EODVMW
DERYHIJURXQG JHQHUDO ILHOG EODV\

EDVLF NQRZOHGJH FRXUVH IRU EODVVW
XQGHUJURXQG WXQQHOOLQJ

EDVLF NQRZOHGJH FRXUVH IRU SURGX
PDWHULDOYV
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(GXFDWLRQ DQG WUDLQLQJ LQ V

RI EODVWLQJ WHFKQLTXH
/KHUH DUH WKH IROORZLQJ DFFRPSDQ\LQJ
NQRZOHGJH FRXUVHV LQ WKHILHOG RI EODV\
1 $GYDQFHG VSHFLDO NQRZOHGJH FRXUVE
DGYDQFHG NQRZOHGJH FRXUVH IRU O

DGYDQFHG NQRZOHGJH FRXUVH
FROQOVWUXFWLRQV

DGYDQFHG NQRZOHGJH FRXUVH IRU E¢
PDWHULDOYV

DGYDQFHG NQRZOHGJH FRXUVH IRU V(
DGYDQFHG NQRZOHGJH FRXUVH IRU LF

DGYDQFHG NQRZOHGJH FRXUVH IRU X
EODVWLQJ
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DRESDNER SPRENGSCHULE GMBH \k"‘/

,PSUHVVLRQV RI WKH WKHRUH®LFDO

Bohrlochanzahl im Ringbalkenbereich n; =5 x 30 = 150

16 | 16
17| Ringbalkenbereich | 8 . 1 Zeitstufen 17
18 Stutzen 18
V] AV T A |
AT AVERVERVERVARVARYS A |
AERERE AR ERE s |

I I I I I I I I I I I I I I |
15/14/13/12/11 10 9 7 6 5/4/3 2/1]112/3 4 5 6 7 9 101112 13 14 15
O / Zeitstufen DynaSChOC K77 //\(Fglﬁigh{u;g\\///\\\///\\\///L\JI/;//

Bohrlochanzahl im Stitzenbereich n; =6 x 54 = 324
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6s 4s 2s 0s Verzbgerungszeit
250 ms 250 ms 250 ms 250 ms Intervall
24 16 8 0 Zeitstufe HU
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q /v ¥ \
Zundleitung— HU-Zinder Verbindungsleitung Sprengschnur 5 g/m\ Fallrichtung
Streufluggefahr von KT 10 fur 2 s spéater
@ detonierende Sprengschnur an KT 9 usw.
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(GXFDWLRQ DQG WUDLQLQJ LQ V
RI KDQGOLQJ S\URWHFKQLFV

([ KHUH DUH WKH IROORZLQJ EDVLF NQRZOHG
RI KDQGOLQJ S\ URWHFKQLFV S\URWHFKQLF\

““DVLF FRXUVHV IRU

EDVLF NQRZOHGJH FRXUVH IRU FRQGX
XVH RI S\ URWHF RXW

EDVLF NQRZOHGJH FRXUVH IRU XVLQJ
DUWLFOHV RQ VWDJHYV DQG VLPLODU

EDVLF NQRZOHGJH FRXUVH IRU KDQGC
DUWLFOHV RI WHFKQLFDO SXUSRVHYV
YHKLFOHVEDJ VHDW EHOW WHQVLRQH
HIWLQJXLVKLQJ V\VWHPYVY DLUFUDIWYV
REMHFWYV

EDVLF NQRZOHGJH FRXUVH IRU SURGX
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(GXFDWLRQ DQG WUDLQLQJ LQ V
RI KDQGOLQJ S\URWHFKQLFV
TKHUH DUH WKH IROORZLQJ DFFRPSDQ\LQJ D

FRXUVH LQ WKH ILHOG RI KDQGOLQJ S\URW
ILHOG

i 6SHFLDO FRXUVH IRU

DGYDQFHG NQRZOHGJH FRXUVH
VXEVWDQFHV XVHG LQ 79 DQG PRYLH
6); FRXUVH
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)J)DFWYVY DERXW WKH WUDLQLQJ FR

,PSDUWLQJ WKLY WHFKQLFDO VM PDQRAQFDWL
GRQH E\ SULYDWH LQVWLWXWLRQV

[ KHUHIRUH WKHVH LQVWLWXWLRQV QHHG I
SHUPLVVLRQ OLFHQVH IRU RUJDQI
JUDQWHG E\ D VWDWH DXWKRULW\

7KH LOVWLWXWLRQ RITHULQJ WWHK PR XLWW H V
LQO WKH SRVLWLRQ WR FDUU\ RXWRVXFK FRX
FROQWHQW SHUVRQQHO DQG RUJDQLVDWLR!
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)J)DFWYVY DERXW WKH WUDLQLQJ FR

/KH PDLQ WRSLFV ZKLFK QHHG WIRVEHM FRYH
DUH OLVWHG LQ D VWDWXWRU\L BXWULMW-XW X
RITHULQJ WKH FRXUVH WKH WUDLQLQJ FRPS
DGGLWLRQDO NQRZOHGJH NQRZ KRZ

7KH WUDLQLQJ FRQWDLQV D FXUPKXIFFXOXP D
DPRXQW RI KRXUV D WUDLQHH QHQ}MW \FDVR D
EH H[SDQGHG E\ WKH WUDLQLQW LR®®/LWXW
EHORZ D FHUWDLQ DPRXQW
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)J)DFWYVY DERXW WKH WUDLQLQJ FR

$O00 EDVLF DQG DGYDQFHG NQRZOHGJH FRJ
ZULWWHQDQG RUDO DV ZHOO DV LQ PDQ\ FD?

/KLV LV KHOG E\ WKH WUDLQLQJ LQWVWWHLHAVXWL
VW DXWK

KHQ WKH WUDLQHHY SDVV WKH WHVW WEk
FHUWLILFDWH ZKLFK DXWKHQWLFDWHYV WKH

W LV YDOLG WKURXJKRXW *HUPDQ\ DQG L\
UHFHLYLQJ D SHUVRQDO OLFHQVH TXDC
DFFRUGKQJ VMIRNKH *HUPDQ ODZ RQ HISORVLY
IRUFRQGXFWLQJ WKH UHVSHFWLYHRSHUDW
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SUHUHTXLVLWHYV IRU WKH SDUWLFLS

‘XH WR WKH IDFW WKDW WKHDMWDYXWRU\ H
PLQLPXP WUDLQLQJ KRXUV LW UMHR WK HY HC
IDFW WKDW WKHVH WUDLQLQJY DWKHQR YRF

WUDLQHHY QHHG WR PHHW FHWW\W RQNIDWHHU
SDUwW DW WKH WUDLQLQJ

JRU WDNLQJ SDUW DW EDVLF NRQURPDOHIBJIJH FI
QHFHVVDU\ WR GR SUDFWLFDOKHRUN DV DQ
UHVSHFWLYH ILHOG GXULQJ CFHUWG IMPLPH V

DPRXQW RI EODVWLQJ RSHUDWURMWHRKQREF
DUWLFOHYV
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SUHUHTXLVLWHYV IRU WKH SDUWLFLS

([DPSOH H[SORVLYHVY WHFKQRORJ\ EODVWL

i W LV UHTXLUHG WR WDNH SDYUW DWD Q & (
LQ RUGHU WR DWWHQG WKH EDVLF NQRZ
JHQHUDO H[SORVLYH WDVNV JHQHUDO II

([DPSOH S\URWHFKQLFV ILHOGWI KDQGOLQ

i W LV UHTXLUHG WR WDNH SDUWL.DWD QW
LQ RUGHU WR DWWHQG WKH EDVLF NQRZ
FROQGXFWLQJ ILUHZRUNV XVH RI S\URWH
RXWGRRU
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SUHUHTXLVLWHYV IRU WIQH SDUWLF
DGYDQFHG NQRZOHGJH FRXUVI

W LV QRUPDOO\ UHTXLUHG WRORQOWGDB O\
FRXUVH DQG WR GR VRPH SUDFWLERO ZRUN
RUGHU WR EH DEOH WR DWWHQGXDYHOGYDQ

([DPSOH H[SORVLYHVY WHFEKQRORJ\ EODVWL

W LV UHTXLUHG WR DWWHQG [
JHQHUDO H[SORVLYHV WHFKQRORH\ DQG
GULOO KROH EODVWLQJYVY DVWVEOWDQRVY M
DWW H @& YWIXGIF B G YNDQREAGSH & Q IR AREXKG VHH HKC
EODVWLQJV

W LV UHTXLUHG WR DWWHQG ROQEDVLF N
JHQHUDO H[SORVLYHV WHFKQRORJ\ DQG
EODVWLQJYV RI EXLOGLQJV DN IDWOBIQW
WR DWWHIYMD Q PHIBLGGN Q R £6 6 GN @ RREARDHI/IHH H
EXLOGBRQYWRANVNWURGWLRQV
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SUHUHTXLVLWHYV IRU WIQH SDUWLF
DGYDQFHG NQRZOHGJH FRXUVI

W LV QRUPDOO\ UHTXLUHG WRORQOWGDB O\
FRXUVH DQG WR GR VRPH SUDFWLERO ZRUN
RUGHU WR EH DEOH WR DWWHQGXDYHOGYDQ

([DPSOH S\URWHFIRI KDQGOLQJ S

W LV UHTXLUHG WR DWWHQG PQEDVLF Nt
FROGXFWLQJ LOGRRU RU RXWGWRRIQILUH:

RSHUDWLRQV ZLWK H[SORVLEHLRDWHU
RUGHU WR EH DEOBIGW R MAM\G HNOIER TV HAIG
FRXUVH RQ KDQGOLQJ H[SORVLY¥HLRARDWH L
SURGXFWLRQV
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Anwendungsgrundsatze: nichtelektrische Ziundung

10 Zundfolge nach Impulstechnik Folie
Zindung
- 225 225 250 275 300 325 350 375
228 227 251 327 355 378
t, nominal 250 275 300 325 3752 40(/
t, real (Variante) 249 276 303 ? 379 401
325 35Q, 375/ 400 425 450 475
349 406 425 450 475
425 450 475 500 525
432 475 500 525
550 575
550 575

DSS Dresdner Seminar Sprengtechnik Optimierung GBS 12 /2003 Gerd Vogel
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, PSUHVVLRQV |

WKH WKHRUHW
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HGXFDWLRQ
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Hinweise flr den Einsatz nichtelektrischer Ziindsystme

Bezugslinie (z.B. Bruchkante)
T T I I I O O

Hinweise fir den Einsatz nichtelektrischer Ziindsystme
LV: 17 ms /DV: 42 ms - L LV: 25 ms / DV: 42 ms - L

lfry = GRS Reihenverzogerung iRy = TS0
ZW p = arctan (1/4) Zundwinkel ZW h = arctan (1/3,2)

Bezugslinie (z.B. Bruchkante)

LV:17ms/DV:42ms-K | Zindverzgerung | Lv:25ms/DV:42ms-K < rechts

try = 50,5 ms

Reihenverzogerung IRVSS:2l0S

ZW h=arctan(1/3) Zundwinkel ZW h =arctan (1/2,2)
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Rechteckverschaltung

Diagonalverschaltung
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,PSUHVVLRQV RI WKH SUDFWLFDO SD

Nichtelektrische Zindungdberflachenverzogerungynashoc)
Grof3bohrlochsprengung
110 Bohrlécher / 8 Reihen / 13 t gepumpter Emulsspnengstoff

GBS-Anlage vor der Sprengung

Start



'66

DRESDNER SPRENGSCHULE GMBH \k"‘/
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Nichtelektrische Zindungdberflachenverzégerungynashoc)
Grol3bohrlochsprengung

Leitverzbgerung 17 ms / Diagonalverzdgerung 42 &igydvorlauf 200 ms
e E— —

GBS wahrend der Ziundung
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DRESDNER SPRENGSCHULE GMBH

%WDVLF FRKWWKHD QGOLQJ ILUHZRUNYV G
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6 XPPDU\ DQG ILQDO UHPDUNYV

/KH H[SODLQHG H[DPSOHV VKRZ WKDW WKH
NQRZOHGJH FRXUVHY DQG DGYDQFHG NQRZ
FRPELQDWLRQ JLYH WKH RSWLRQ WR LPSDL
QHFHVVDU\ IRU FDUU\LQJ RXW WKH UHVSHF

JURP RXU YLHZ WKL'E VWHS DC(UHO|
WUDLQLQJ FUHDWHY D KLJK TXDMXIHNY WUDL
HFRQRPLF LOQOWHUHVWY RI HISORMYIHAINVFRP
LQ WKH S\URWHFKQLFV ILHOG

,Q *HUPDQ\ WKHUH DUH FXUUH@QW &/\L o/ XSULAR
FRPSDQ\ V ZKLFK RITHU VXFK FERQVHYV +]|
RI RITHUHG FRXUVHV YDULHVY VWURQJO\
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6 XPPDU\ DQG ILQDO UHPDUNYV

$V D ILQDO FRQFOXVLRQ , ZRWOWKG®ILNH WR
H[SODLQHG EDVLF WUDLQLQJLSHG QBLW®H L\
ILHOGV Rl H[SORVLYHV DQG SKWHRMHPIGQRFV
H[SORVLYH RUGQDQFH GLVSRVDO (2'

7KH QHFHVVLW\ Rl WUDLQLQJ\LQHW
IURP *HUPDQ KLVWRU\ ::, DQG ,FHMQG LWV
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6 XPPDU\ DQG ILQDO UHPDUNYV

)LQDOO\ , ZRXOG OLNH WR PHQLWRR® W KH IL
OLFHQVH TXDOLILFDWLRQ ¢cHURMLWMK-H WH DI
*HUPDQ ODZ RQ H[SORVLYH PDWH BLDNKH ZK|
WUDLQLQJ GHWDLOHG LQ WHDVYUWHFWXUH L

HIRUH WKH H[SLUDWLRQ RI WIGMW
DWWHQG D UHSHWLWLRQ FRXNRPRAQHKSUB H U
DQG WKHUHE\ PDLQWDLQ LWV YDOLGLW\

7KHVH UHSHWLWLRQ FRXUVHV RBFHDRUMRB RQ
HGXFDWLRQDO FRPSDQLHV +RZGR HUQ MXH L
WHVW IRU WKHVH FRXUVHV
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KDQN \RX YHU\ PXFK IRU \RXU LQW
UHPDUNYV DQG IRU \RXU DWWH(¢

'UHVGQHU 6SUHQJVFKXOH *PE+
+HLGHQVFKDOQ]H
"UHV(
7HO
)D [
( PDLO ,QIR#6SUHQJVFKXOH 'UHVGH
ZZZ 6SUHQJVFKXOH '"UHVGHQ GH



