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‘Table 1 Description of experiments

Exp.| Cover |No. of | Measured Yaluve of Drilling Point (mm) | Awount | Coeffi-
Hole of cient |Fig.
No. |Materials | ( #= | Symetry |Min. resisting|Depth of | eplosives| of No.
3am) Length Hole 4] Blasting
5| WesB | 1 biased 30 504 % |06 |3
6] W+R 1 biased R, |} 500 50 0.6 4
T| W+T 1 biased 320 504 50 0.6 5
8 ] 1 biased Rv.53 506 50 0.6 6
9 R+B 1 biased 320 S0 X0 0.6 7
10 | TeBeRNW | 2 centered 3% 508 | 20x2 | 0.4 8
1NN W+SB 2 centered 45 508 200x2 03 |9
121 W+T 2 centered 3% 506 200x 2 0.3 10
13 B 2 centered 30 503 0% 2 0.3 u
14 {(W+W+B 2 centered 400 500 200% 2 0.3 12
Attention: Exp. No.1~ 4 are described in the next paper (Part 2).
W :Crinped wire net (¢=3.2 nm,cell size 30 mm) B:"Super Blasting Sheet”
W':Heagomal wire net (6=0.7 mu,cell size 10 m) R :Rubber mat(10 nm thick,
B :Blasting mat (1.09 mo thick, 4.0%6.0 m) 1.0x2.0 mor 0.5x2.0 m)
T :Tatami mat
800 800
| ’ 1 I |
Colum —|
480
Exprosive
800 80 ||3Tm ¢

L8 |

Cover thterlals

l | |
400 400

Centered charge

Cover Materials

L 1

500
Biased charge

Fig. 1 Model Columns and Blasting condition

11Pw=0.08%TH - 1=,

2 v 7Y~ PRI, BH#Fc=2]10kg/cdic® LT
A b E—RAD2HBWAEILFH)I5 kg/ed T » 12,

FEM X 2P Tm T » 12,

2.4 MBEJZOPELE

RRHEE 5 ~141xTable 1 iR+ L S IciBHRD
REBEHELTH 100, BB 2 — iR BN
AVERRZLEREATVAHEETIRO LB hiz

B L1,

BFHE L LT, RORETEL L s TH
VCHORTVAES#F - — F RUBHB> - P H V2
R REFARERIZWEA L THRYRESn2SB
- b REITH L,

¥, BEEEL L ORBOBAIL, Bkl
5T Emb, BRLBEH .,

2.5 & A

Kogydé Kayaku, Vol. 64, No. 6, 1993 —283—



800

&

400

—

— ﬂgr’__\\ —=r
% i g .
| — 3]
b —=T
] ———— p——=—— —gﬂ
2]
EECELEL SCEEIN S g
+—Nain reinforcenent =l ©
12-25¢ -~
. | -
'/'H?Dp 9 ﬁa-zoo S
; diagonal &Fm g
6L =
%-wm-mr
=l
i —_ 3!
gEgE —&
—&t
—5t
4éf_4nt

Axial sectional view

Sectional area

of concrete
Sectional ares of
szin reinforcesent

Reinforcement ration Pg =
Koop ration Py =

volume of concrete

WEHHROHEELY T2 LB &I BT 5 RAS
RGN AT 2L R FICRBHROBEM KD
EHRE, BFEOC 0 L OBIEB VRO LR

BhorE, EErMEL:,

¥R Y T A (400fps) | ERURIEH OME

80x80=6400 cn’
4,91x12=58,92 cn®

0.92 %
0.08 %

0. 8x0. 8x2. 4=1.536

S

7,

\/

<
A\

@@ Ssection

-l 800
® g5 ns w2
g
S [ [
—
) '\Uﬂnop ; ."m
8 gg-0200 o
6“
. Ry
2|28 |
1+—|lp
I.‘:'Z i

Strength of concrete
Species of reinforcement
Oepth of cover concrete

Another

Fig. 2 Structure, Size and Materials

3.

RRERELER

Section

Fc=210 kg/ca’®
R 235

Hain reinforceaent 40ma
Hoop 30m

Based on JASS 5

BEE 54 (30fps) MET, BREHICHITHHBHMO
EEIR T L, PSR R L,

HEES 5~k TRE L SHBBHOE

—284—

%Py CTable2, Table3 35 X ¢*Fig. 3 ~Fig.

THRAR



Table 2 Experimental Results

BEXp. | Blasting Cover | Distence Damege of Effects of
of pro-
No. | codition |¥aterial | tection Cover Materials Cover Materials
H:sound, $B:3 smil No extrusion but
5 W+SB 10 an | tears at back surface. | meditm emxmt from
(Fig.3) opening of SB.
W:sond, ReTurmed up | Considersble
6 W+R 10 on | but no damege. * 1 extrusion and medium
Results | (Fig.4) amount from gap of R.
in the 20 g x1
biased charged Wesoud, T:sound No extrusion but
charge 7 |ata WeT 10om . Considerable amount
biased (Fig.5) from skirt of W.
position
SB:slightly teared. No extrusion but a
8 B 10 on | Fastening belt put little from holes
out. (Fig.6) and an opening of SB.
R:Turmed up no damege. | Medium emount of
9 R+B 10 on | B:entirely teared. extrusion.
(Fig.7)
200 g x2 W:6 large tears. Medium amount of
10 | centered | T+SB+R+W | 10~30cm | T,SB,R:sound. extrusion from
position {Fig.8) an opening of SB.
1 W+SB | 10 on | W,SB:sound. No extrusion.
Results {Fig.9)
in the
cetered| 12 | X0gx2 | W+ T 10 om | Wislightly teared. Nearly no extrusion.
charge charged T:soud. (Fig.10)
at a
centered $B:11 smll holes. Considerable
13 | position S8 | 10~30om | Fastening belt put extrusion from
out, (Fig.11) an opening of SB.
W:slightly teared, Nearly no extrusicn.
14 W+ W+ B| 10~300m | ¥',B:dampged.
(Fig.12)
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Table 3 Effects of Cover Materials

Blasting 50 g x1 charged 20 g X2 chargedat a | 250 g %2 charged
cordi tien at a biased position centered position at a centered position
No extrusion but a little No extrusion.

from opening of SB. W and W and SB not brolen.
W+S |SBnot broken out. Exp. No. 11

at the joint of SB.

Bp. No.5 (Fig.3) {Fig.9)

Considerable extrusion and a

little from the gap of R.
H+R W and R not broken.

Bp. No.6 (Fig.4)

No extrusion except for the No extrusion.

edge of W. W and T not brolen,
W+T {Wand T not broken. Bp. No.12

. Bo. No.7  (Fig.5) {Fig.10)

No extrusion but a little Considerable extrusion

from the opening of SB. fram an opening of SB.
] A large tear in B and 11 smll tears and a

opened at the joint. large opening at the

Joint of SB.
Bp. No.8 (Fig.6) Ep. No.13 (Fig.11)

Medium amant of extrusion.
R+B |Rnot broken butpulied wp.
An entire tear in B.

Bp. N.9 (Fig.7)

A medium extrusion at the
opening of B and a large

T+SB+RW opening at the joint.
T,SB and R not broken.
Six tears in W.
Bp. No. 10 (Fig.8)
No extrusion. (ne tear
We W'+ B in W and dameges in W',

Two tears in B.
Exp. No. 14 (Fig.12)
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Fig. 3 W+SB(No. 5) Fig. 4 W+R(No. 6)

Crimped wire net + SB sheet Crimped wire net + Rubber sheet
_Biased charge Biased charge
Coefficient of Blasting 0.6 crimped wire Coefficient of Blasting 0.6

net was combined with tie steel wire and
they were broken.

»_&:
Fig. 5 W+T(No. 7) Fig. 6 SB(No. 8)
Crimped wire net + Tatami mat SB sheet
Biased charge Biased charge
Coefficient of Blasting 0.6 Coefficient of Blasting 0.6
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LIET D Z Lirlikier 1, EERTHLHZ ENEB LI,

¥, Fo—-v - b RERTHASAIE, FTHO d. P -+
BhbErophihicy — b~ P B TRRLBES L B> — M2, - =t EHHRAOBEIZ I
ETHDHZEHHB LI, TFA—v— DAL I ZWINTED, W
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Fig. 7 R+B(No. 9) Fig. 8 T+SB+R+W(No. 10)

Rubber sheet + Blast sheet Tatami mat + SB sheet
Biased charge Rubber sheet + Crimped wire net
Coefficient of Blasting 0.6 Centered charge
Coefficient of Blasting 0.4.

Fig. 9 W+SB(No. 11)

Crimped wire net + SB sheet Fig. 10 W+T(No. 12)
Centered charge Crimped wire net + Tatami mat
Coefficient of Blasting 0.3 Centered charge
Coefficient of Blasting 0.3
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Fig. 11 SB(No. 13)
SB sheet
Centered charge
Coefficient of Blasting 0.3
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Fig. 12 W+W™B(No. 14)
Crimped wire net + Hexagonal
wire net + Blast sheect

Centered charge
Coefficient of Blasting 0.3
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Protection methods from fragmentation in the blasting demolition( 1)
(Evaluation of cover materials and protection methods)

by Koichi SUEYOSHI*, Yoshio KASAI**, Terumitu SAITOU***
Kosuke TOMITA* and Sigeo KOBAYASHI****

The Mnistry of International Trade and Industry of Japan has foreseen the increasing
demand of blasting method capable of demolishing urban concrete structures efficientry,
and necessary tasks to set the security criteria in the use of explosives were then entrusted
to All Japan Association for Security of Explosives in 1987.

A technical committee was organized in the Association and there results of the effect
of cover materials upon fragmentation charge were obtained followed by the blasting ex-
periment of reinforced concrete structure in FY 1988.

As a result, it was proved that hexagonal wire-netting combination with crimped wire-
netting, 3. 2mm dia. covering was quite useful to prevent fragmentation from flying out
thanks to the gas-releasing capability.

The perfect protection would probably be possible if SB sheets(of polyethylene high
strength fabric)or TATAMI-mats are applied in combination with the crimped wire-net-
ting.

(*Building Construction Div., Hazama Corporation 2—5—8 Kita-aoyama,
Minato-ku, Tokyo 107
**College of Industrial Technology, Nihon University 1 —2 —1 Izumi-chou,
Narasino-city, Chiba 275
***All Japan Association for Security of Explosives 1 —12— 4 Kudan-Kkita,
Tiyoda-ku, Tokyo 102
****Technical Development Bureau, Nippon Steel Corporation 20— 1 Sintomi,
Futtu-city, Chiba 299—12)
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