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ON THE BLAST FENCE WITH EXPANDED METAL (2

By Hatsuo Isuizaki, Yasushi Mi1TSUTA, Junji KATSURA
and Tatsuo MUROTA

Synopsis

This paper is the study of the influence of the blast fence with expanded metal of 4 m in
height on the air-craft jet wake. The field tests were made at the Tokyo International Airport
in 1965 for the jet wakes of DC-8 and Boeing 727. The distance between engine nozzles and the
blast fence is 29 m and 15 m for the case of DC-8 and Boeing 727, respectively. Distributions of
wind speeds and maximum temperature around the fence were observed and strains of structural
members of the blast fence were measured. From these experiments it was found that the wind
shelter effect of the blast fence was large enough for ordinary ground works and the fence itself
was strong enough to be able to bear the full throttle jet wakes.
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Photo. 1 (a) A jet wake of YS-11 at a take-off point of Oita Air Port, bringing
damages to plants about 60 m away from engines.

Photo. 1 (b) Blast fences with expanded metals of 1.8 m in height built at the
end of the run way stated above. Damages to plants are not observed
at the back of the fences.
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Fig. 1 The structure of the blast fence used in the experiment.
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a-a section

Fig. 2 Front view and the section of the expandedmetal. (unit: mm)
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%o , ‘
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Blast fence FIEDIEAIL, iﬁﬂﬁifﬁﬁlc wire’strain géﬂge (CIT W.S.G.) =04, z0A0T%
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CRER T Y VBAE60%, 80%3 KTM00%DE G DWW TIT ot TTTVH Y UV BEER,
DC-8 D#ilx take-off power Kxtd 3T Y @D power D43 %, Boeing 727 DAL take-off
power O IV Y vEIERICHT S LYY YREBOEHGEELE S,

FEEE DC-8 MIBA1THZ04, Boeing 727 DIA20M10008 & VBB L, HEBHRIC T v v v BIBE M

LERFNI S ABRICKT Lo HERMBIXZULH, UMNOKIRIE DC-8 OERD & &iy 20°C, Boeing

Photo. 3 A strain gauge type wind pressure gauge used for
measurements of jet wake velocity.

Boeing 727 DC-8
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T ™ Top of the
10— - blast fence. .

Fig. 3 Arrangement of the blast fence and‘en'g‘ine nozzles.
Heights of the engine nozzles of DC-8 and Boeing
727 are 2m and 3.8 m above the ground respectively.
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Fig. 4 Arrangements of the instruments. R: strain gauge type wind pressure gauge, P;: bellow
type high wind pressure gauge, P;: bellow type low wind pressure gauge C: 3—cup
anemometer, 7: mercury-in-glass maximum thermometer.

Fig. 5 Locations of strain measurements.
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Fig. b (a) 12 DC-8 OUIATH B, fence OFI 3m DALIIKH T 2 B EO B AR, T VB
60~81%CiIEM L 2m LT, T Y VEIEI00%TRIBE 1m BERA TV, ASTH IS E
HIIEKA 84m/sec TH BH, T OEMD wake |3 blast fence 2551 L T fence DOk 5m D BAICE
THLEEE, WEdm P IEDOHEETLEHIEML TV, TOHE fence Ok L 3m LIF Tk#H
BLVEREMSECTED, 2 TRE4 11m/sec REDORMTH %, Eauk 11 m/sec F2E DRI MAE D
TEEICIIER 21375, T DA bdlast fence B BEMIRES > TVWBLVZ 5,

Fig. § (b) i/RL 7 Boeing 727 OB HIZ AL TR L 3m (I THRMAMAT, L 1m 4ETH
20m/sec DI LEOEETH B. =¥y VIHELI00%DE & A-3, 4 QETHMNEIEL - RdBSAHTH 2
/3, Boeing 727 facility planning i€ J#1(d 150 m,'sec i/, L HOMIERE D S 4 5 & 170m/
sec ULTH-72EBbnb, COFMD jet wake (I blast fence DL TIIHI L 3m DL EiC
MLTW3, il 3m LITTE, vy vPHIE60% D& & Tm/sec LITF, 80% D& & 14m/sec LITF DJ

Photo. 4 View of the experiments
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Fig. 6 (a) Distributions of wind speeds (m/sec) around the blast fence in the wake of DC-8.

HTHD, 100460 L X3 20m/sec FRF LT >TW b RITHROBIMIEELES AL S 3B X E4E 15m/
sec BETHBEDLNTE D, Boeing 727 A3 fence OFTH 15m [ FiIc@ kL, =Y VB FEE80~
100% & L8y, fence ik 10m BERNOEFRABHIIEEERLI BB R &S, LbL, TON
DS MRS IE IR R COREDRMER RS uEEIC s i Bbh b,

(4) BEHRESH

Fig. T REBEEOMiZRL TS, C OREREZ DC-8, Boeing 727 WIFhOBHH by v VB
[4100% DI I iz b D EE L b5, DC-8 DIF{yId blast fence FIE® A-1 FATHRSH 60°C
T& %), blast fence kD B, C S T3 L 3m L F T 33°C~36°C BETHEEE 20°C X0
15°C ORELFFEAA LN BRI COMEHN 50°C Plhiis a2 &b D5 50, RRzlicey
FORLEDHE VRBEICRE SN ELbN S, Boeing 727 OBAR, HESELBO B LN E A-
3, 4 HOREFH jet wake (T X > THWIEL 7272 QEHT & 18> - o Hs, Boeing 727 facility planning
I X AUEC DT OB 90°C BEL#HFESN B, X LT blast fence OFHTIEM E 3m il
FT 20°C Rk TH - TEMEBE & KREIZL V. Lok 5T blast fence HiH DR 5iE, DC-8 DI
FITHPKE S, Boeing 727 DEAIFIFEEAEMBILESLEV, COERZ Y VY /) AVDEIDEI
LoTHLULbDEBbN B,

(5) BEH S &

jet wake (T DR IdZEEERBREEH & BAWEEFEICE >7o Table 1 3% O AEH RT
blast fence FiDBEDHAMEETRTHDTHB0 BEKH 1) ILH BN BNTVB LI IC jet wake O
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(a) 60°% throttle
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Fig. 6 (b) Distributions of wind speeds (m/sec) around the blast fence in the wake of Boeing 727.

(a) DC-8
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Fig. 7 Distributions of maximum temperatures (°C).
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Table I Observed maximum wind pressures (kg/m?) around the blast fence.

N ® A A A-2 A3 | A4 | B4 | B2

B 11 2.2 33 44 44 | 22
R R | »n | & | & | B R | P

e | o 65 90 | — 65 | 145 | o0

DC-8 160 | 215 | 160 | 125 | — 140 | 225 | 0
460 | 205 | 5% | 20 | — | 5 | 33 | 0

60 40 | 15 @ 135 | 260 10| 220 | 380 | 0

Boeing 727 80 40 33 | 215 665 | 545 750 @ 460 | 10
100 40 375 | 205 | >1570 | >1570 | 1640 | 665 | 30

BEZEBIFERICHLL, EELSAEE TERARESL TO 30 EYREREAMEIC SNTHERI
IN&L 2B,

Blast fence Fif5 3m DA ORFDORKIERA 5&, DC-8 DEE&T Y Y VEE100% Tiii |k 1~2m
fETH 500kg/m?, #i b 3m fHifiC¢ 270 kg/m?, b b 4 m 56T 150 kg/m? 2 T & 5%, Boeing 727
DEAR, DC8 kb vy y /) AVvDENREN DL 3~4m ENARESEARTTY Y VK
100% Tid 1500kg/m? Pl E, #1 F 2m T 300~380 kg/m?, 1 | 1m CRIEFIC/PHEL 40kg/m? F2EF
Td 3%,

A Sid blast fence FlfEL D 3m FiHIKH -~ T, TOADEER blast fence iZMp 2AE LIRS
5, ALK A SOBIEIC blast fence DITHRMEFE U7 DA blast fence K EA L1z&AELD
2TH55, '

Z @ blast fence QLRI BN TR EFTAE S IcBFHEE L 1,190kg/m2 i & 5T 3%, Thit Boeing
7271 01T YEEI10%DEAEDAFIOREE KL TRYRELEE I N5,

(8) EBHAEER

Fig. 8 {3, blast fence FIPOFEREN,L S, ¥V 7/ FHE 21x100kg/cm? L THEHEFELLSD
THb. Chick 3 EZPOFKIGNIE 100~500kg/cm? 2 EE T H D, Boeing 727 @ LK FEphRo
530 kg/cm? hiFkd K&, Chid, EALEHMOFAISHE 1600 kg/cm? DWW TH 5,

FROBRIGEN P OWEAEHELRFTEL LB LzD) Fig. 0 THhb. ETFTOKEHBEIT L 7 251

530 340

FAY

Boeing 727

Fig. 8 Observed maximum stresses (kg/cm?)
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DESIGN EXPERIMENT
DC-8 Boeing 727
18t-cm 24 18
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Fig. 9 Comparison of bending moments or axial forces between the design

and the experiments.
BEHOMIFE— 4 ¥ b & BVREFANREREDHHEIHEL 2~ 35 LT b - T EHEDOHOMET
RFGHEREREE LKL TV,

3. 9 U

PLEoFEEREEREH» S T @ blast fence DEALIR S L UOHEE LORAMELSDNTH>EFDLEHNZ B,
(1) Boeing 727 Hx v v VBEA80~100%IC L 1244, fence WRIIBMHEEF LML 5 5RALK

%o DC-8 3 X 7f Boeing 727 T v o VY MEM60% LT OBARBAHRIASTHD, TOHADHE

Bkt 3m HEFE TH L
(2) BEABAOEELFIZ DC-8 0ifiAic 15°C BETH 545, Boeing 727 OB ARIE LA LR,

(3) T fence ODHFHDRERIZIEZ UL DO TH VBENICELETH 3,
B, COEBRITIMZERNE, AAMERALL, SPEKAAH, ABREHSHEE XU hRRKR

BRSO F 4« DBBIIC X > TITEb e b DTH %o #FIC blast fence DJiAHEIE/\ IR H Bk O I7ic
E-THinbii. CNOBROBHHAICHL T LIREL BHOERERT o
g2 £ XK
1) FGESHHE, M %, £ WK ; Blast Fence {tM9 2FF%E (1), RUES KB KB RE4F #H,

H 92, p. 243, 1966.
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Higk AKHRED blast fence DEMLRICET 5 BAHR

AMFRREEFRT—RKOEHEHLE It Jhid, FENEKASEET YS-11 REMIC DT blast
fence DIWANREBEAL BRI REOEBEDTH S, D blast fence I TF 2/ F 4 ZNER
7 bE 1.8m Db DTHBH, BRI OO THEE S EBRAIROS 5 EERL TV 5,

wm oW s S A | B
S S S 1.00 0.28 l 0.14
(SHOBREE 1 ELIBA) :

&)
RITHERLE blast fenc §jJ 100m
S =1 blast fence | 90cm, i F& 2.7m
A =1 blast fence %75 7.2m, #1 -7 1.9m
B =t blast fence %% 21m, #i -5 1.9m

S, A, B AIRVTARS YS-11 OBBOMB &Y Sh T 3,



