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Model Test Study on Blasting Effect of Concrete Column under
Different Influencing Factors
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[ABSTRACT] In the process of blasting demolition of reinforced concrete buildings (structures), the final crushing
outcome of concrete columns is not only related to the factors such as unit consumption of explosive and mesh parameters,
but also related to the stress state of columns. In order to study the crushing outcome of concrete columns with different
strength under the influence of section stress and mass of explosive per unit area, 15 groups of blasting tests were carried
out using the self-developed mechanical test system, and the blasting outcome was analyzed from fragment screening and
fractal dimension. Results show that, for the specimens with the same strength, when section stress is constant, the fractal
dimension increases with the increase of mass of explosive per unit area. However, when the mass of explosive per unit area
exceeds 0. 18 kg/m” | the increasing trend slows down, and the trend of column with section stress of 2 MPa and 4 MPa is
the most obvious. When the mass of explosive per unit area is constant, the fractal dimension of fragments increases with
the increase of the section stress. When the mass of explosive per unit area is less than 0. 15 kg/m” | the increase of section
stress between 0 and 2 MPa will show a certain inhibition effect on the fractal dimension. When the mass of explosive per
unit area is greater than 0. 15 kg/m’, the increase of section stress promotes the fractal dimension.

[KEYWORDS] blasting demolition; model test; concrete column; fractal dimension

PEATIRARER . AT N TARER MALIRER | 45
bﬁﬂ%%‘?ﬁl%m JR R HL 25T SRR, AR
FHRBBR BREOAR T 2R ORI B T A PR RE  J
s R R AR IHE B () ST S EAVERE JREE BRI K 1 Ak i SR 2RI

o
L
[l

* IFS A #A:2022-05-21
F—EE AR (1963 - ) 5 M #ud, EENFE T REB A T TR A ZCEA SR, E-mail : feihonglu@ 126. com
BIEIEE : TR (1998 - ) B BULBFA:, EEANHEHIT TS, E-mail :1752743228@ qq. com



2023 44 H

ENGIIESES ZU0N (2238 VA 33273 1 &N B RO D 7 4 T .57

AT T, X A5 R R B T T A 20 ke
ks A Ak

FEXMNATIREE L (4 S B R I 1 N
MBS T REVE IR TIFZ A A EE
BB, AN DL =ik TR R L BB
BRIRWARER T 5 4 I 5 BB B AH S &
OIHT TR 2 AR 5 AN TR 24 5 R 5 T R R K
e ATHRAE N T 6 AR W) A5 L 3O A A TR v
S HE LR 0 52 e o 5 bR AR S EUE A A
FASS G, 38 e B AT FL AN 22 1] ) A7 FL R S
TR A5 22 1) D () A Lk WA s
BRACR BT 26 X6 R [ 56k B B B AR TR ¥ £ <7
P i R B AR Bl I B, A5 21 1R BE L AR AR
RIFIRELGBAFE T IR ALR o Jiang 557 DL 12 S
[) Z B4R B 4 R S i X 4 BF 54 2 v B R
(soundless chemical demolition agents, SCDAs) 3% [
TRGE T 052 IR AR TR EE L R MPTUE R AL
YOS ENER SR T E SV A - E Lk
XOF TR AL 25 ) ) 4 797 T 45 L 7Kk 8 R A T R BB AR R
TREN T AR AL BT R B R BR AR . Yang 451
RT3 R AR T it R 2 245 X6 B AR A8 R R S i), 45 5
RURYS TR SEA T 0 43 F0 I £ ), 45 B /LA K
AR 2 AR B AR M R R R, (TERAET A T
3 AT 5 0 TR S AR BRI SR R R, 45 S
e 5 TR SR X A AT T 4 2 R R S
TR EARLR

SR LA TREE A b AR far U 2 % g A
RO HE R, ST I SR AR ARLAE DU 15 3 i i A
B TP TR BT AT SRR AL | 1o 16 B T AR
2l i S0 4 2 A AT A 18 AT 7 g R A [+ i B YR O T
ST E SR BRSPS A W A AR R AR T v AN ) 7K B
SR YRR 2 B DA S e A B TR AR 24 s 3k
BRIEA 2%

1 AR R g

1.1 SRR RE
S0 VR K v e v ol i = TR

%1
Tab. 1

BFREEHREERRE RS ) REZ AR, Y
PO W IR 5, B0 1 55 0 32 i %) 42 fik °F
TS B A3 5 it i A 2 A I 1) A8 R 28 AN e dr e/ E
Tk, X 5 AR S bR T AT

Kk, o8 T 5e ik iR B e T AN R A
W T —Fp SR 2 E I E g R LA
mE 1 FoR,

S
)
N
J
[
A

35 =
—
|
e |
| i
(
N w

=
(a) L& E

1 - TR ;2 - THIPEREEE 3 - BMIFEEE 4 -4
RAESR S ;S — Sk 6 — AR, 7 - R Thr D8 - b
JC TN ;9 — e R 1A 510 - SMERESRSE ;11 - F1& )
BT 12 — B PF 513 — FO P B s 5 14 — B
L HEAR
K1 e Eon
Fig.1 Schematic diagram of test device

ARG B TR T ARG T ke B
AETE e R A8V P A B I, 7 B kg i 6 o 7
L SEBE T S AR B R B A TR IR BE R 2 LR K
A7 o 0% B AR S I HEZR A R HILAL | e
B ARG P 1 5 AR e B 3P LA 3l o s T 2
S 1 A SR s 24 50 ) e s it — A 154
AR, FREA RS HILER 1,

1.2 i HHESHELUEN R = T

SRR A 1 2 R s 2 JH 21 1
— 771, AT LAE A AL A 445 2R A T B 53% 48 1
A IR EE L A5 B CR . AR P AR
BT ARIEI Y A 7T

1) i AR5 BT 5 T e X L A TR
REHRA LRI € =6, BT =& FribE )
¥R s ARIR], B LA 3 s AR I, 2 A B
b S BRI AL 2,

(b) AL

) A 5 % R 45 12 A M

Parameters of cylindrical spiral compression spring

SR HA#E d/mm  H4& D/mm W FREAT p /N WFREAT FELRBIEAZ £/mm  HRERIE P/ (N - mm™")
HIMit e 40 200 70 931 22.73 3120
g RE T 25 120 28 557 12.96 2 204




.58 . BBk A% M 52552 M
R 2 BEAAMEER K I P e R fm, w7, 75,75 ,7,,75) =0, (3)

Tab.2  Dimensions in blasting similar model test HARE e 3 s,
e 5 EAS Hfy e A3 AAIAE B BAE R AL

1 Q YEZ 5 kg M Tab.3 Values and meanings of parameters of

2* v YE 2 m/s LT similarity law

3* p 2 kg/m’ ML "? Py Bl =Y

4 R R m L ™ 0.0500  BURFUSTHAEZE R
ok HRARE m L w0730 USSR R

o v MEER VML mo0.2200 U S UL SR (L
g ; #?; :; gﬁg e mo 0.0039  HEZGHEIE ) SR LSRR AT AL
o B A ms  0.290 0 Y24 5 IR EE+ B BEBTAR L L

0 o LR N2 LT T, 46.8750 L R E R
_— o m  0.0480 TR 1 AN A5 58 B2 AR 0 L
w1 - . . T 1.000 0 #KIf N ] 5 57 K T BE T ARl L
A o ot T AR 5 R A g R Ry

RS 24 1 2 45 T s e Ry

Q=f(v,p,R,h,y, v,0 ,u,0,p:,L,T,F).(1)
K M A 14 4, Kb w py WEENE,
HAy 12 A S S P

Q R AsE  HAY LR Ry H AN AR RN
34 B p R ST RN R, RS 1T 2 B 2K
Iy M A oRAS R AR R 1 AL .

Fl 4k

At s

HiL A

AT REARR] , e TR 5 SR R 25 A A (] (4 R D S 78
SER AR EE - S A R 4 AR E AR 8 mm Y
HRB400 2 L7 Bl 89 57 T i 0 S o %o A A o, T
N 0. 9% , 15 /2 5iho0 52 F ST AE Ll R 2R 4l
iR AR 4 mm B O [BIE9 A3 4 57 I 7 AT T i 1 R
BN 75 mm, AHAR S IR A 150 mm, Y 37 FE 2R
D7 SR R 135045 g4 4, A 4K B A 40
mm , AR AR LA HEA T AL R ST SR B B £ L
S LA TR o0 AL AR 14 mm, JFLIR

R,
S 120 mm,
- R RS AN 2 iR
L 98 94 i

R £ . a——

LK} :5; F
o-r

Ty ="73
pv
o0 (2)

T =+—;
prvr

s _L“
pR e |
o 600 LISO*

T =g (b) #ei (c) A-AFIHE

F B2 X EAARSER BE (B  mm)
Ty = O-rLZ ° Fig.2 Detailed structural design of the specimen (unit;mm)
RO A AL KM 2V A FUALKEZ  BARTEREINER 4 FiR
* 4 2" BIALNES AL AL
Tab.4 Performance parameters of 2* rock emulsion explosive
SRR B/ cm EE/mm  REE/ (m-s7h) WIIRE S/ mL BB/ (g - em ™) WYL/ (kg » m™ - s7")
=3 =12 =3.2x10° =260 1.00 32 x10°°




2023 44 H

ENGIIESES ZU0N (2238 VA 33273 1 &N B RO D 7 4 T =59 -

PR 1 T P 10 25 5 S B 58 A ] I LA 24
FREAH LI 1, O 1 IR B SR TR R R Y
ROR FRBUT A AR 2 5, BEA TR e 2y, M
2yfpb)ic) PR e B M L, R ke g 07 00
HDE

2) % TR 2 245 45 1) 8 BB A R A5 TR 35 5
U, — e LA AR LS AR AR LRI AT 2
A AR TG 5 4 0T JRORY R AR, | 3 7 2 )
AP ST AR L 3 A2 3l A L B PRI A A
JEHRLE) 3 AT AN B EL e/ o H (e/pgH’ .0 /pD’
FAE

Horb e JOR IR 2 B Y g1 p R
S L o IR SR I s H N TR BRI RS D 3R
INIBSRTRIE . W 3 AT RS K 0 K 24
RE IR AR AE K2y e SRR PF A RE I F
SR G HE LR IR I Z A AR

TERRRIF WA A LRI . B8 0/pD —
UL AT A Sl L 280 e/pgH’ Ul L R BEAR L7
HEIRIEZG Rt S A 1 N AE BE I S HL e/ o H® ANTE
[l A 25 AL, Rt = SRR A xR 22 A 5K
H

A:O—MXHW%:U—%)MW%O(M
1

IR ARRLLE C) BN FAXHR 22N H
B TAR A K2 HR A ™= A 4 e 1 UV T 4 FL T
AT R TR R AR AR T , RE A TV o5 HEAR
g PRI o TR AR R R UG, S 7 A2 3 A
N IR WAL A TH T,

2 RIGETE

FEE AR RIE N R TEE T, 2547 15 AR IR e
RS AE AR AU AR A2 LR S A
PREEFY G R R 52, B L KR 24 XA R 1) R e v
BN o Rt fiff 0 25 SRR A IR i S BT A
BiE . AREPRBREEE T A FE A U iR 2
— R SRR AR RTRE R R A G BT MR
FHIRIES 5 | AR ST A A7 3 46K 1 BB Ir 8 114 4 245 i
(TR BT T AL 20 0 ) MY R BB S MO £ & 5
PR, A 2 e )

Q=MA, (5)
KM R AREZ 5 Q AT KEZ ;A R
SEAERRE AR AR

BRI, X BT 0 28 ms SRy ¥ A A8Aes , B
Ay 1 KN T TR R Y ) 3R AR (6) 1T
T

F=ZA, (6)
SV LY A Sl o Y ) | B X TR AR S WOk A TIDAARY|
pORRER T AT

PR i B T an 36 5 s, —36%T 15
AR EE L S A AT R S . P, 12 R
A1~ 12%) TR % 58 B AR 9N €30, 40 3 R
R (137~ 15%) B TRBE 50 B SR €40, SEALAL
W KELy 1 e AR DU TR A R
REHAE B ELRGT [ . (HRLAKEZ R AR
bR A d R R Y 2 ek e e e DA

%5 ARA RS XA R KEE T

Tab.5 Blasting test conditions of reinforced concrete specimens

e N IREELSRE/MPa ORI Sy Z/MPa P EIBUEZ L M/ (kg - m ™) HMEZHEE Q/g
N €30-Z0M11 33.3 0 0.11 2.5
2 €30-Z0M23 33.3 0 0.23 5.2
3 €30-Z0M27 33.3 0 0.27 6.1
4* €30-Z2M13 33.3 2 0.13 3.1
5* €30-22M18 33.3 2 0.18 4.1
6" €30-Z2M23 33.3 2 0.23 5.2
7" €30-Z3M18 33.3 3 0.18 4.1
8" €30-Z3M23 33.3 3 0.23 5.2
9* €30-Z3M32 33.3 3 0.32 7.2
107 €30-Z4M13 33.3 4 0.13 3.1
1 €30-24M18 33.3 4 0.18 4.1
12* (€30-24M23 33.3 4 0.23 5.2
13* C40-Z0M23 44.8 0 0.23 5.2
147 C40-Z3M32 44.8 3 0.32 7.2
15* C40-Z4M18 44.8 4 0.18 4.1
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Tab.6 Calculation results of fractal dimension

of fragments after blasting of different specimens

B k D
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Tab.7 Fractal dimension of fragments of Specimen C30 caused by different mass of explosive per unit area

and section stress

7/ D
MPa  M=0.11 ke/m>  M=0.13 ke/m> M =0.18 ke/m> M =0.23 ke/m> M =0.27 kg/m’> M =0.32 kg/m’
0 1.901 2.253 2.384
2 1.873 2.320 2.342
3 2.334 2.367 2.438
4 2.044 2.426 2.431
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