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Table 1 Physical properties of various
canvas Tensile Strength(kg) | Elongation (%) [ Tear strength (kg) Weight [Thickness
Longitu- Longitu- Longitu- (g/m®) | (mm)
dinal Lateral dinal Lateral dinal Lateral

Nylon fence 390 380 35 35 up to 100 | up to 100 520 1.3
Cotton canvas No. 6 120 115 41 15 B 10 647 0.93
4 No. 9 95 105 21 12 7 6 510 0.72

4 No. 10 75 70 29 12 7 6 420 0.68

” No. 11 70 37 23 13 — — 335 0.60
Vinyon canvas No. 3 159 138 33 25 12 10 613 0.73
o No. 4 123 122 28 26 —_ —_ 541 0. 61

” No. 5 104 94 25 27 — —_ — —

L4 No. 6, 155 135 31 28 - - - -
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Fig. 1 Layout of break down test of various
fences by using the drop hammer

(2) @K%
Fig.2 {zikt& 512, HAXRIRER ZBRIZAL

18

(18)

PETN# %ML T, “OPETN:RIBLT, RSt
RBHL, 72X, &EORAHEROL, A2 Y-V
EIc kT, REHOFMELRYD, 7R, @ik
B2HEMHOESIZB W, HBHIZIX, 0.35mmg 0Dk
N AEREERLL, REMEORSIPETNOIE
iz k> THF2evy, 200~600m/sec DHIRH LI,
TXVANDKEEIZ 570mmx700mmE L, Moff%
v -7 FE L,

RNy = v Aaicifin+ 5 L E0X%, Hall
YERTRRRHIE Sy * 5 (Rka=3, 10,000 +) Tl

#Li,
pise )
fo——e 500 —o]
/I g

Tlying plece

R

Fig. 2 Layout of breakdown test of the fences
by the flying piece shotted from mor-
tar

(3) avyy=trJav ORISR

Fig.3 et & 52, —ilf0dmmp a2y —h
Tu oo dRkic, 25mmgX150mm O BREILE
%, PETN, 15g # ¥R L CREBRA ORIGHIE L, +
A a7 2 AOBAOTELRR L, Tt
FA4 w7z ADERII0. 1~ 5mTHBL A,
TREED A T2k 5T hH, MK O7 = R IZHiR
+THLEOHBHEMBLIE,

I MRG0



Steming
{Sand}

1000 fo—Sylon-fazoe
8¢
o °® oo
® o poo‘po
Vi g, SETRE =
(rrti2sg) :O.ooo
Coccrets [ X -3 L -
-t (-2 3
tlack © 00 oo sereen

Fig. 3 Layouut of the prevention test of fly-

Ceperete Block o=

tve ]
(1~ T Y]

ing pieses by using the nylon-fence
in blasting of concrete block

3. RBERLZLUICER

3.1 HHRIRICED DIV ATHOHE

FA vy, A = AROBRSRITERE
kIR E, Fig. 4ITRT,

¥

T

dapvoy aoue Jo WY TeORIFD (2 )
2

~ o B
—TT

Cotten 10,6

* K09
Vinyioe $0.3

* K04

[\ 1 I 1 2 2

L I
Y 2 3 4 H 6 7

Velght of &rep bamer  (Kg)
Fig. 4 Critical height of fence breaking ob-
taned from the drop hammer test

BENMSHLLREOI, FArY T VR, #

A, = ARMICHEBELTHEL CEAIRKEW,

Vol. 30, No. 1, 1969

e, PHERAPIAL LD DRMBRA I FA D~
DFH, (EVIERTRINT 5,

ITREER, EHOBRETHELRESLL, &
DRERTIX 0.5~5.0m/sec DA —F—TdHox,
Zoffirs, RAMIEBH= R AX—ERDT, ¥
F7iLbo Fig.5 Tb 3,

/-0 vp:;a 20,3

20p ,1/:;: TR

//;//:: R
/ e

ST(PeI 0Fe) JO EMUXNT TUOIITID (4 OesrweDy)
o
T

1.5

Veight of drop ba=mer {Kg)

Fig. 5 Critical momentum of fence breaking
obtained from drop hammer test

BEREH = R ¥ —i2, R T4 2 —OBRICBIR
&<, HHEESMFIconTRE S, ZOHK
i, REDSHT5ECobioRCEBATS LD
LiBbhs,

Fig.6 0EFAizoNnWTELTHD L, BEMOW%
B Yo AizsnT V, oflife e, MiljicfiElicd
Rigt+ 5, Bt HxmE REDOSHIBHL,

¥ (Stop point)

Fig. 6 Model of the fence bending
at the time of drop hammer test

(19) 19



BigizZe<, NRTRELZETD,
HERAICEIRL TS, Bt &FEBL L&D
EROMEEV L BIBBY RAXTrih b,

V=V,+at )
y=y,+ Vet +at/2 (2)
7ML, aidimEige
Y RiZBWTiX, V=0kis50T(DRLD
a=~V,/t (3)
E12d, (DRXE@XUCALTHATS L
’ N=yo=Vot/2 (4)
1=2(3—y0)/V, (s

Li2h, kbaik Yi-Y, #HHFHZLizkHT,
fERIBSM) ¢« ARD SIS, RVBIGFHERICBI 5 b
ARk e UCEMBE ¢ 23R, RRUE>TIY
DERS, FERDT, ThERRRBEHHLERL T
7371zl bod Fig.7 b3,

F=(MV,—MV\)/t (6)
Vi=0Th oo

F=MV,/t &P

s0q,
&
i wd .——-—O\Bm
N
E 304 n Vi
2 —_——— % g
£ =t
e corten £0.6
g 109 P e =X
O N T R

Veight of drop barwr (Kg)
K3 A3 Tt strtier
¥
gg, o/\/o\'
T e
g \/\.’.wmn.e
g WVWN

Voigkt of &rop Mmar
B 1 E&pe etriiur

Fig. 7 Critical strength of fence breaking ob-
tained from the drop hammer test

Z0XHik, @RINGHBE, REBERLH
OB I Lo TIRIE—EI R R,
RAHILIZAONWTZORENGER TS L, 72V
RIZiX, FA DX I, WOBBEDAT AR
LhTnT, LabioXRkEnborfizly,
Lo L, febiikiz, W3O Tits

20

{, REOEEHLEICEI>TOIRALS BREDBD
T, REORRIhIoTIR, REBLCRESE
SWTLRBRTSLEEH S,

3.2 RBRRRISEDITIVAOEBHOBE
HE, FAYIHBEMRBELT, 72 vREEHES
&, RBORR LM LBFOFSELRBMLE, 4
MikicswtEh2hio@ome & Fayv, Biticxt
F 3P oRE LR, ZORERE—IFL T Fig. 8
T ol

400
p
]
__{“ St i
} \ \
;E o._ltre-cat (1,29 z 20f)
200 | \\\o
\° Mm

wo | :\.%mm

Cotten K06

T E— )
100 200 300 400 500 600

Veight of fyixg pieee (g)

Fig. 8 Critical velocity of fence breaking ob-
tained from flying piece test by using
the montar

DX Sic, MUEEOREdICH L Tit, No.18f
g bmd, WTHraw 752 b7 0x, B
MeFLrrvey (F=mdfifi) 3&5LixrAu
LR 9E5, wWEhoBEIcL, MR
Bz THRGMEE TRE 5,

Hh, BRoRENS, 7 2R 5 EGE
EIN¥—%, FA VTSR T VRIZOVTRD
THDE, 20~40g OXE Tix, 100~200kg-m? 0
A—F—THA0IZHLT, K& egnHATIE, 300
~600kgem? LIRIABHUN+5icon TREWEE 2
3, R0z LAEBHEE LOTLVE, BWEAT
X, Bkg-m-sec™!~-+Ekg-mesec™! THBDIZHL
T, HATCRKtkg-m-sec!DF~F—L i35,

ZOBEHMIZFALMTCIIRVY, SN CIRIHEAMEIC
2 T7x ARHETIDICHL, HATIEPPR
SREAORBRSHZ L L, TFHREN L bR
haXoi, REpoBEIMT5iconT, 7
YARED LA LHIMT S Z kiz k SHEHEAN
by, Rriomthdrfiiketicfmlti{3bns

(20) IR



Before shot
Explosion gas reaching the nylon fence (0.m.s.)

..

The nylon fence swelling with the explosion gas.

Maximum swelling of the nylon fence (after 1.5m.s.)
Flying pieces reaching the nylon fence (after 4.0m.s.)
The nylon fence swelling by the flying pieces.

e es

Maximum swelling of the nylon fence by the flying piece (after 6.5m.s.)
After 30 m.s.

:l:O‘ﬂl'ﬂgOCU:P

Fig.9 Frames of high speed-camera sequence of flying piece test by using the mortar.
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Before blasting
Instant of blasting (0.m.,s.)
Fragmentes of concrete block in flight

Fragments reaching the nylon fence (after 30m.s.)
Swelling of the nylon fence by the fragments.
Maximum swelling of the nylon fence (after 160m.s.)
Fence restoring back to its initial state

After 220m. s,

Fig. 10 Frames of high speed-camera sequence of concrete block blasting
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Study of the Prevention of Blasting Fragments by Nylon Fences

H. Yoshitomi, K, Yamamoto, H. Tamata, S. Kimura

A study of the prevention of blasting fragments by nylon, vinylon and cotton canvas

fences was made.

The endurance of fence to low velocity fragment was measured by the drop hammer

test method.

canvas showed almost the same endurance.

The nylon fences showed the strongest endurance, and vinylon and cotton

The apparent endurance increases as the weight of drop hammer is increased.

The reason for this is that the swelling of fence increased and the impact strength

weakened.

The endurance of fence to hight velocity fragments was measured by rocks and

steel fragments thot from a mortar.

The nylon fence was stronger than the other two and the critical velocity of fence
breaking was 170~320m/sec in the range of 20~500 g in the weight of fragments.
Since the velocity of fragments in practical blasting is 120 m/sec at the highest, they

may be prevented by the use of nylon fence.

(Explosives Plant, Asahi Chemical Industry Co. Ltd.,, Nobeoka, Japan)
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