#eE Wiy B % 5 ®m & Vol.8. No. 4

1988410 H EXPLOSION AND SHOCK WAVES Oct., 1988

[EFAE$0 %Eﬁ&?ﬁl‘%ﬂ’]%?ﬁ%ﬁﬁ
RESH S

¥ &
(P 5%

WE R M WO S eI LR B B S IR0 SRR T W BUER S
EjE X M bt A PR RS A e o IS 2 R MR R S 5 ) — A B L,
A XM TR SRR RRORELE, LS HREEHSN, M TRES. EEAR
Ay, WOKERTNTEBRE”S , —ROFATHREKEN0, H0KER kMR
WTRERE . BERUUVIR . & CR S 7 8 B RERGR M o ot 4 LB, 4R
o v B M5 PRI B R UL TR A 6.

REA BRI, BHER, RRER, MOKE.

LE&E

EAMEERGRE, HTERYMLEE FEETRRPNEHYSENRY, HitgHR
DB ) o R R R Z — AT (RIERE RS, ALEEBRLET, R
EETSHATELE BTN, KB AT 7 EE B RRI . A ORI ER Y
IR, k%) SRR B R, KRR, S50k 8 DS R 48| i X e T Y
s, BB R e PR R B AR T

2. MR RAM KRN ERR Y

FBITE B Yk W B B B A IR R AR IR, [ BT S U b R TR B 15 R iy A B G
EEAHUEEAN AR, BERARNREFR LRCERRTHSLR ", MXAEY
PRNGEE AT LRLER. LAY, 2HEERAYN N IERIAXSH.

W R AT, B EE SHEMERERPOR L, WEEWE FRZEY S M EEE
M. WEYIO EHEHCED) HRE, YIDAKERRRELESE AE1) , WA
REHEMF A it AEEL, XHERKENXN T REGEAEMER: —RYSES,
ERBEERBEAMAROEBREE 5—ARECAE NI PRERS HEEROM (|1
Ry RO WEMAER, RS EERERKRERARRE. Rl ERELA € [ KEE
B, DAEERENY, EIHREERMERKR, 30 ESREE RS R bt b
A, B R R Rd D, AL BRI B SRS e . BB Y O LL
fe, RBWE FERHEENNESNENNSEPEBOTHER (82). EEMERT,
LArp i A 5 IR — 3RS B K, — B b 4 AIMRTREHRE TREENBE A B
%TK&EH

19884 2 F21 HUCEURR, 19884 5 A 3 H IR,



48 s A BRERYERIRERNRRIAER LBE N 359

- 04-L0,] (1)

~/%

! \ g
i AN

0 ] f

a

i

B o S AR B M2 KEEREREE TR
Ao RAKMENT, Lo,] RMEEDEE SEGERE, X8 0, AERT, #HRH
H FRIER D EAE, T BEGAE THERE, MHEAETERN TR, XHERAF
TERME, EFERBERSHABH, hTF—REEMHAERERE, WASERH
Ry aE RS LS, XHERASEL. IR ARKIER RSB, W HAESKEIE
BRI S BLRRE, ARBEMBTRE—MHRIE, HROEGR

04;)'[051 (2)

Ko, AEMDN A, Lo %J@lﬁ*fiﬁﬂ‘]@ﬂﬁﬁ?ﬁﬁo XEERBH T E B E [
MR, AN iy pER R R Bk, IRARN A
P Myna

-0 ==

F J

Ry, A SKEVREE R () MBER, PREENEN, FREREWENER, J
RARBWEX PR B SRtE.

J=J,- p*F (4)

(3

R Jo BRSBTS o5 (E 1) #fiiEE, 7 RPHERE x BAER.
BiEEXHE '
J.= fr yidF (5)
He v = Rsin 6, dF = Rd9dR, Eil, (5) RAY

J,:%(R‘Lr“) (r-2a +sin2 a) (6)

AR, roy 5 R EERAM IR RIR YR, « BXWEL,
A EH E R '
F=(1/2)(x-2a) (R*-r") (7)



360 oK 5. m CE8E

CAREmPHME b TAWE
f’F:J}’u’F:—;— (R*- rycosa (8]
H b E R 1 A
M=-yp (Y

B L A S b B R R B E R BRI R R R R e, RBE
BRI/, U A o o B 5 PR AL B R PO (xR iR, R mAE

{5 A LA B T T 2 e i LU BEMB A g5, MU FFBRRS 55 A M - v P00 R v,
B4 p AR TR M A R, R BT P R E X RhAt BE & ML RS R . IR BT DL B
Puw -0 (1)

ATHEER, AELPIR A
a 0 (11)
AL KR|WYIORELUGE, SUOEEKEHER, BE
T BEERR E Lp &3, VIO REMAOKERTHIO
KB AR KE, HEALKBERITINE FX

a. =0 (12)

min

e A LA HE Brx B AR T, A et RET R B
TR, EMHEBEOKERRMER _4!

/mln: L// 2 (13)

AP L MBS K., X485 TR LEERHE M3 WAFEHER RS
4,

AN, 4B - ERE R, IR R RE . HEFULAIR HE
B EMRRE R, BRI BEINER G B AT B, X i b e A I (R R AR
M TUEs), ASRBEB LR EARREENHREFIE -FHE. mE—I RO, HARMY
TULZEshRTfEN. TUE —EHZELBEMELIZS, &R TS MER#T. Y0
KHERE (13) R, HAERIF R AR & B b [ 52 2 W L) e BIRENE i€ 3 i), (75 E K gk
AR ERMER. AREAOEREREERETER by A&,

W ki, W

a 0 (14)
Bl (5) (6) R (14 Rnj4s
LJ%FM#ﬁ), | (13
BH (3) XM (15 K4E

.L}%F(R3+F)—_y3F (16)



B T¥: ¥ F: ERBAMEBTRNGKEFRER KSR

361

BRI (20 (3D, (97 (16) Ru[§ 4 KRB ERHH

Y Y max [U,]
[1/a R+ — 38 ~ 1" pIF
BILARETH Vo= R~ 5, Bl ERXTH
P+ (RIAY-C]A>0
_ [a,] B R+ r?
A *P/F'C‘(l +A)

EE (10 R, NAH 70, HEiktREEY

FHEIT R AR 5L
(1) A=>0 nP—3E, WEKRELDE) &

y>§ (1 +4°)
KA 4’=r /R, B
G a0 =g (10
(2) A>cc (WP —3E, (0] HKE) &
P STIE

R
2

19 (¥ o) min =~/ 1 + A
W41, HF

()_} IA*m)min> ()_) IA-O)nn‘n

(17)

(18)

(20)

(21)

(22

L3R, EMBEULMIRT MERMRE, & EKNRERR, RBWE T HERMER x Kk
ENZEK, MREIONKENBR. BEEKKHRLT, RERRN, BEMNPEEEE
EAE, EHAANEROAR, SEEA, HERGHAMINA. LR —E 8 & H
T, REAHFRKEE, Lo)/ P ERR, HEKNIOSEBHEERR. ANETE

LR R R BRI BB R AR ER R K L/ 2 ~ 2 /3 IO KRERER,

R 4 4 AC
é g(A):ZA( + RZ _1)

A
dg (A
dA

Bk, & (A B AKBBRYE, REERENR
gmu(A)=l‘i£11g(A):(R/2)\/f:7

>0

(23)

-(24)

(25)



362 ‘ # # 5 m & we g

BB LA, TittRBsRE, SRR M, RIS ERRE DR,
TSR BRI T RS R (2D R, WA AN A REENNE, BT
ARG FF R R AR AL R, R BTG SRR NEAIRA. B A
ULRIR . B RSE U RIIO M B, BRIETRARMRE. —HRI08050
BB B ER R R A CREEX AL A h— ER), XS R H
WEl, RETHME, TELaCULIKENEH: 5 —MEm0 MU HeR0 RN, &
B0 5 0 BV B SRIE T TR R, AN S MR IR R 7. %41
PR E] s R, R SRR, EL R A B ERE B, B TR
R TES, RUBMUE. LR LA LU SR S,

B R T JF RN R R AR T, B A SRR, RAMER—E 8
S WE, Bl 210 SURIE MR BT 55 2 R R R M B . BAR A
1S FIREE & F S TR ST BRI B

3. ERAR AN B R ) KR ORI

ISR A OLAL A S IR L DR 6 T 1 B R B, T RS B .
SANNERE - RENF e

8 (] - d-d)cosua
e e - )
SN R O I [N S e
A A A A
+ 47’.’)\
¥ (] J 47)¢os o =1 (27)

B A LA (- 2an.)
FREX T a8y -MERBERE, RRSEMYI&E REER. 5

‘i ) 8 (1 +d4+A4)C08 duin 1
Ui P = T T B
3\ 1 *di( l +A) (7[7 Zamm)

Y KL2cosau, (T— 2 aw.,)8inay.]
/ (d!”ln) -
(m - 2(1m|n)~
. - 8 (] +A4+4°)
A K=

IV AL+ A
AR QD Bk, £1HHEANTERES. BEAXNBIEERY, RAERIENOKEX

F1 ASUI0KEMNXR

d=r R 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
2 Auon 0.370 0.534 ). 190 0.150 0.420 | 0.392 0.370 0.364
fon L ") G| 0840 27 .8 37 .2 56.7 36.2 56 .0 55.8

e Bl LEYOKE SUOAEESMERZ .

FHEGEAL B 960 o i, A B A AESE S o0 v At fEl. BE B BB, YIOKEEREFEA D,
FREEY: (1) ERMFFHRR, PEMARREHNDERKEM. BREMEBE S
o} L T 2 O A A R A R s 0, S 4 R E 1 TR A B R BAR B K, T R



AW % A MERRAYREFREGRRTERLBEI R 363

fE R MR AER R E R, MR, X0 KEs DT ILARIEEA,
i, PIOKBEERMAK: (2) BEEgA, AEEMRMA, RS e RHEE dAH R g
Ko FiETEM GE i I R A R PR — X T BRI R A TSRS A R8N &
CBHEA, EROOKEHERAK,

U1 K BE 0 £ (LR (40 29 TG 8 SR 0T 9 I A0 40 A58 BE SR TR, OBE A RE A0 L& ) 1
Z IR EA sh o fE R, DIBUNER I,

4. BRSNS B BRI

REERA MRS, ERYFA LB SRR UEDNENENTS, mHh g
BRTYIARY,

BB IR B A AR Ao, MERFYHE IR & S LYY

V||ZZ¢|| (9%)

LA P ek (SREERAYER) . YOO R aEE Y
dE,‘;,: —l;—;-l’dm : (24)
Hobdm=n[R ()~ ()] pd =, o RIGEMEEEE, THFRE ( FEENE A
R(z)=R-ztgB, ricr=r—Z1g 8 £30)

R RGO r(2) HEARGE FE B2 5R %0, RENRAALL ERH K& A
h, W&

[gﬂ:(RRRmm)/h (319
KA R BB EURA #0412 GABHKEZFREE) B 30 ~3D REA COHR. #
BaE
W @ik’
bﬂl 12

A0 DRI FF 86 £ e A L 6E

(R~») (2r-R+3R,.» t32)

Ey=PH (33
Rep H RREEORE EMHME) . SHKERNY

i ) " .
EfEfE” (31

e B G e R, A RA N - WERERHR BENEN-RIEd . =
B, B2 A i )i 72 b ol T 05T A RERR K

IANMER B E R b, T EC IR, 8 R S e, A OUR S e
HiashdE, mMAAAFATHENEELR. B2, AREAREETPEN, 1 AEY
H R AT R BR TR AL SR AR, BRI RO R E Ye, ArehREAD, W LUA RNk
R £ 5 T e A A SRR S I S . R A R ) 5 i T e A £ B RE S LA

gorh

12 (R—r ) (2’.‘R+3Rm|n) ‘ (35)

EL=



34 B % 5 W & Eir

Kb o R 5 HOTH M B0 AR
WEHBLURENE. RIBERTE, WA
# (32~ (35 RALR, ®HARE
| 0! = PH/|B+ ¢ (37)

R B=2ph' (R-r) 2r-R-3R...7/12,
3T R A MBRBEIOEKX, UK 00 KT SHOE R ER S K. R
MIOKESHE, RN

limg,= 0 (38) -

g0

XA BRI B A (AR BT T R e R TR T, REBFEANMIORT, B RK
IR PR RE B RIBE FL L W RE P AR B BB & I 2 0 SR ) PR i) S5 b T Al B
i LR O 3 §: 01 ¢~ N BYS =k PN [a S

WARMI O KEREHE 38) KMEK, X (37 KXEH

#i-PH'B (39)
B bk T, B SR A

Vi=¢\x (40)
A REHRE B @@%MX5HWMHWm@%Qm‘ﬂ)ﬂ(ﬂ)ﬁﬁ

V.= <PHB (4D

A el 025 0.6 iR B, WO DR LR e, ST M EAS oh IR A

dI=np[R (x) —ri(x)] V';I“ xdx (42)
UV A T T 18 ot T e o R
R(xX)=R-xigh, rix)=r-x1g8 (43)

¥ (43 XARAN 42) RFBPE. T=1pVouh (R-r((R+r)2-2h1g /3 ¥ SR,
KALXA

IZ-EI;-pr,,mh (R-r) (3r- R+4R,i) : (44)

R E USRI s RR T AR (B Voo W) o A8 BEJL 1T R L F0 b4
BEE, B dD) R Ve = (BPPHIB)''?, BERAN (4) XA

1= L ap S HPHIB b (R-r) (3r- R+ 4Ray (45)



54N K % WRRAHERRG N KR EEL LR B 365

(45) 2 4t T 4 OG4BT 4 PRI BRI RO JL AT R,
IRRRBIX BT S B AT (45 R WA T B 8L BB Y0 R AT LE M

5.458

(1) AXREHHREERID BB EE THTHHEH, RERF PR ERR LK
CHFERI A B, KES), BA LR LALE, X T ies FmERAE, & 0IUER
8%,

(2) BEHERAYBEFRDOKEREEEFIER: —RAETER: &N
Hiatasl. »E@E. SREMEERRAY, U0 KRR/ T RIBL R K600, —8
FIE YY) 0K B AR R T HGAL A K500 . Y10 KR AR fO BB ek, B
AR BB BE B B K T :

(3) YIOKELmERE R ER rh R, BN EX A B, PR BE S
VIO KE ., A GOt A5 nh B A9 R /AME Bk 110 B84 JLART R fadbt KB

C4) MR EREE S S REFEA X, HERE THAREEE. MRAGE N
B] % HRFIRA IR

$8 £ [ '3
D] ®EN%. TaE4mE P 8 . PREDFLLTARBEELERS. 12 DR, (1985), 376.

IMBALANCE THEORY OF TUBE-SHAPED STRUCTURES IN
PROCESS OF BLASTING DEMOLISH AND ANALYSES
OF SOME PARAMETERS

Zhang Qi

{ Xian Mining Institure)

ABSTRACT The choice of tube-shaped structure blasting parameters affects the im-
balance process of the structure and the shock of the structure impacting on the ground
after the structure falils directly. The shock is just one of the factors that should be
controlled during blasting The blasting demolish physical processes of tube -shaped
structures are analysed and the optimized blasting ~parameter formulae are deduced in
this paper In case of the wall is relatively more thick and tough, the cut length
should not be smaller than 60': of the circumferehce where the cut is. Generally. the
cut length must not be smaller than 50% of the circumference. The cut length de-
pends on the strength, density of the structure material and its geometry size. The
minimum of the shock on the ground depends on the cut iength, the strength,the de-
nsity of the chimney material and its geometry sizes of the chimney when the chim-
ney falls.

KEY WORDS demolition blasting . controlled blasting. imbalance process. cut length.



