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Fig. 1 Schematic illustration of Aluminum alloy ladder.
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Fig. 2 Schematic illustration of improved titanium-
alloy hook.
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Fig. 3 Stress distributions of beam and auxiliary beam.
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Fig. 6 Schematic illustration of specimen for fatigue test.

Table 3 Diameter and thickness of specimens
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Aluminum ¢22 2.0
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Fig. 8 Relation between cyclicload and number of
cycles to failure.
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Fig. 10 Schematic illustration of a beam with built-in
ends and cantilever beam.
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Table § Characteristics of hook ladders

Aluminum Titanium Steel
total length 3100 3100 3100
beam span 340 340 365
dimension rung span 330 330 330
(mm) truss angle(®) 45 45 90
cross-section hollow circle hollow circle hollow ellipse
form of beam (@922 x2) (19 x 1) (18 x 13 x 1.3)
B
' beam and truss A2024TD TTH3SW STKM18
material aux. beam SGDA
hook 64AT 64AT S15C
safety factor rung 1.81 2.43 1.67
of dynamic load*) root of hook 3.73 3.41 1.77
deflection*) (mm) 12.9 16.7 12.5
total weight (kgf) 8.3 6.8 10.6
price ratio 2.3 >4 1

*) Load 90 kgf

}.81 ($HBL 1 1.67, 5448 12.43) TilEE DA
BrANTWELT2EE- T3,
6) RIEL 2L ZOBETDORYEERF 4% 1) IhHE &, &8HEFE EERILZoMmE—Zn1
DENEFFRALTHY, +oomAELZEL T — HBIERRRATERE, 63, p.45 (1987)
B EHHELHIICE 52, 2) AafEE, LE B HERLIoME—%202
— @1, 63, p.55 (1987)
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Strength of Carrying Ladder

—Part3 —

(Abstract)

Minoru Yamada and Asamichi Kamei

(Received May 29, 1987)

In part 1 and 2 of this paper, the strength of steel ladder and of titanium-ailoy ladder was
investigated experimentally and theoretically. Obtained data were useful for the development
of a new type of ladder.

By using an aluminium-alloy pipe, authors developed a new type ladder with a titanium-
alloy hook. The new one is neary equal in structure to a titanium-alloy ladder, and is about
2 kgf in weight lighter than a steel ladder.

With respect to the strength, the safety factor for dynamic load is over the standard value
1.7. The fatigue test were carried out for specimens simulating the beam-to-rung welded joint
part. As the result of this experiment, it was found that the service life of the new ladder is
much longer than 20 years which is considered to be in service life limit of fire instruments.
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retardants.
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Fig. 5 Heat release of filter papers treated with flame
retardants in the open atmosphere.
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Fig. 6 Estimated flammable gases formation for filter
papers treated with flame retardants.
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Measurement of Flame Retardant Efficiency on Filter Paper

by Calorimetric Method

(Abstract)
Eiji Yanai

(Received May 28, 1987)

Heats of combustion have been measured by oxygen bomb calorimeter for a series of filter
papers treated with three typical inorganic flame retardants, NH;H,PO,4, Na, B, O, + 10H, O(7)
+H;BO5(3) and NH,Br. When filter papers treated with these flame retardants were burned
in the open atmosphere, the amount of heat evolved has been determined indirectly using
calculations based on Hess’ law summation. The weight ratios of flammable gases to substrate:
were estimated from the heat evolution and these ratios were found to correlate with the
efficiency of the flame retardants for filter paper.

From these results, it was found that the effect of flame retardants decreased in order of
NH,H,PO,, Na,B,0,+10H,0(7)+H;B0O3(3) and NH4Br. In addition it was found that the
flame retardat action of NH,H,PO, for filter paper was mainly to decrease flammable gases.
But the experimental results suggested that other flame retardant actions might work for
Na, B, O, <10H, O(7)tH3BO;3(3) and NH,4Br.
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Fig. 2 Exhaust gas temperature vs. O, concentration:
o Plywood, = FR Plywood, o Plywood without
methanol.
a Rigid PUF, 4 Flexible PUF without methanol,
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Fig. 3 CO,/CO ratio vs. O, concentration
o Plywood, = FR Plywood, o Plywood without
methanol.
& Rigid PUF, aFlexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 4 Heat flux rate on the wall vs. exhaust gas tem-
perature
o Plywood, = FR Plywood, © Plywood without
methanol.
s Rigid PUF, aFlexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 5 Acrolein concentration (ppm) vs. CO concentra-
tion (%)
o Plywood, = FR Plywood, © Plywood without
methanol.
a Rigid PUF, 4 Flexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 6 HCN concentration (ppm) vs. CO concentra-
tion (%)
o Plywood, » FR Plywood, o Plywood without
methanol.
& Rigid PUF, a Flexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 8 Total toxicity index, (Cj/Csj) vs. CO,/CO ratio
o Plywood, = FR Plywood, © Plywood without
methanol.

o Rigid PUF, a Flexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 9 Total toxicity index, Z(C;/Cs;) vs. Toxicity index
of HCN, Cycn/Cryen
o Plywood, = FR Plywood, o Plywood without
methanol.
o Rigid PUF, 4 Flexible PUF without methanol,
Isocyanurate foam.
o Phenol foam.
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Fig. 12 Total toxicity index, £(Cy/Cg;) vs. CO, /CO ratio
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Fig. 13 HCN concentration (ppm), vs. CO concentration
(%) in two different types, box type and crib type,
of orientations of materials burning
Box type: o Rigid PUF, o Flexible PUF
Crib type: = Rigid PUF, e Flexible PUF
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tion (%) in two different types, box type and crib
type, of orientations of materials burning
Box type: 4 Plywood
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Characteristics of Toxic Gases Evolution from
Commercial Building Materials under Fire Atmospheres in

a Semi-Full Scale Room

(Abstract)

Tokio Morikawa, Eiji Yanai and Takaharu Matsumoto

(Received May 26, 1987)

Commercial building materials of board type assembled into a box shape, were each
independently combusted in a semi-full scale room along with methanol, which was supplied
at a constant rate, under the conditions of forced air supply by blower.

Primary toxic gases were CO and acrolein from wood-based materials, and CO and HCN
from urethanes. From phenol foams, evolution of CO and other toxic gases was very small.

A comparison was made between the evolution of toxic gases from materials of a box
shape and those of a crib shape. It was found that the total toxicity, Z(C;/Cs;), and concentra-
tions of the above toxic gases were much higher in the case of the box shape.
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Fig. 1 Block diagram of the tsunami evaluating system.
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Fig. 2 Flow chart of the program used in the present
system.

EZHIT O TRICH) 2 BEE N,
3.1 BREBRUKREF—5DER, SSA—90HBE
ELAT LI, BRRER, BEIESICHD

PEPEZHBL, BEDOEET ToOBKIERES
HET 20, RHEBOBEET— 5, KEF—2
PREINTY S, BEET— 5133L&E30° ~47°, &
RB127 ~148° WofEE Z, HZ127°, 04830° 2 X, ¥V
FERENFE S E LT, 200mH# 4 CEELEH, ASCII 2
—FT7 74 MIBRE N T 5, AR KETF— %
i3, FEEREI0EICY Ay a®¥ L BT
G2 b, 77ANMIARLN TS, 22 CEHR®
fEEEXLTEY, BB EED B DRI, KE
T 0ETHIPEPICL->THENG,

AL AT AR L~NALTHEENL 2 & 2878
ELTBY, pOREMBBEZNELI LTSS Eh b,
LEHE AN b s L2 EEREEO 8K % CRT £~
BRTCEDZEHEZ L, BEENOHNT — 5 2 H
BLAEDEIZNHThHE, KL XATFLTRTFHED
RBLHE, BETEEL T, X% CRT hiciix
EDTTT7 49 0T =% 774 0cBEL, VAT
LEBIRFIC VRAM %4 LT CRT iz BB R % 4513
5551 Tha, gL EBCEEEBRNK
BT —ZIERAM 7% 2 7RICREHE I N, BOESICH
wHhb,

7077 ARUCHE, KEF—FDA-770 5
—TA4RTY VETARIFIALTICAR, 25—V F
WAL E2—Fg—DTFE#ONIZT 2 &, Fig. 212w L
70—l THBMIZ 70 7 J AhiEd, o7
EFELHEL, HIORESICEAS— T3,

BEIRON %, VRAM #5354 78R 7T — #°CRT
CERENDL, TDOHRIOWLAIIZ, P, SE MY r—1
NN, T mFa— FREDRDOEKY F16ED ¢
TA—IDHE, HECRIEESFX—BEIL-TT
EDH, WELTHBL X, BIEEE T A—F %7 7
A NP b BEIRNIC B A AL, KDRT v 7 Th 5 HE
BERRON—F >~ L,

3.2 HWBEIT—IDLYAHR, Z4R5Y 5%

A/DE#HEH LI MmERHD EWRS( x), NS &ka
(y), UDgsz(2), RUBHOTFar LAy b -
T4 NZ—%BL I UDESHCPUICE DiAEN B,
TZTA/DEBMERIEHEHNBEERELFAVT, &
BloE#RENng, LirLong zcld, Fig.3a o
NSEAICALND L IIZEBBES TN TV BBAD SN,
RIBOEL Vil TE %V, F2KY 2 F AHRE
SRATRENT VERME TR, oMo UD s
DPHRERENCR LN D L 2R E B ONE H ik

__25<_



HEF RS #ed4T

19874 9 A

86/18/12
(a)

NS

FW WW\.MMW\MWN\/WV\N\N\M

UDMM%WWMW»

Fig. 3 An example of seismogram.
a) Unprocessed data.
b) Low-cut filtered data.
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Fig. 4 Frequency response function for the second

ordered low-cut filter plotted against normalized

frequency. f, equals to a reciprocal number of t,
in eq. (4).
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system and that by visual reading.
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Table 1. Comparison between the information of the earthquakes, for which JMA has issued tsunami
warning of “Tsunami Attention” since September, 1986, evaluated by the presented system

and that by JMA.

Region Date IMA FRI
off Fukushima 87’ 02/06 o) 51 34
M 6.7 6.7
R (km) 256 290
A (km) 255 289
h (km) 31 21
Tsunami Warning message Tsunami Attention m -1.3
w.h (m) 4
T (min) 7 2
off Niigata 87 03/24 (%) 323 330
M 5.9 6.4
R (km) 249 330
A (km) 248 330
h (km) 21 39
Tsunami Warning message Tsunami Attention m -2.3
w.h (m) 2
T (min) 14 2
off Fukushima 87’ 04/07 1) 49 44
M 6.6 6.7
R (km) 278 2175
A (km) 275 275
h (km) 37 16
Tsunami Warning message Tsunami Attention m -1.6
w.h (m) 3
T (min) 9 2

JMA: values issued by Japan Meteorological Agency.

FRI: values estimated by the present system installed at Fire Research Institute.

9: azimuth M : earthquake magnitude

R : hypocentral distance

A: epicentral distance h : focal depth m : tsunami magnitude

w.h: wave height of tsunami
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T: Time needed in the issuance of Tsunami warnings.

WTEEDBEUTOE IR S,
1) v A7 a3 &34 (Fm, @i, ET8sH)
CA/DEMBEME L 2o —YVFNarta—5—%
THERINTEY, HERNELE TroRFEEIE
BTHoe, BEERENTEVHIBICIL(HET
23:8bns,
2) B AT ATHCVLNTWE 707543 CESE
THERIN TV L7128, HEMBEEIEETHL, %
77 TLNERBLBEBTHENT, AT LE
BRACAIL 70 V7 L DEENTRETH D,
3) BEBHRRHE ARG BETFRDIHEAIT> T b
BWTREBIIBIT 2 HFHEC#EL T3, HILEER
BANCHET O MERFBAL, REoBRES T
HY2L0THs, BLEETHIR TR, S8
ROBRIT—F2HTWInIcHL, KL 2T 4
372721 RoADT— % # Bvy, £ THENICAE



W RRHE 645 19874E 9 A

Earthgquake & Tsunami Information by Fire Research Institute
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Fig. 14 An example of the output.
(a) Earthquake and tsunami information.
(b) Hard copy of the map with epicenter displayed on
CRT.
(c¢) Seismograms and change of V/H and azimuth for
50 sec.
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A System for Rapid Evaluation of Tsunami

Potential of Earthquake at a Single Station

(Abstract)
Shinsaku Zama and Hiroshi Yoshihara

(Received May 29, 1987)

We have developed a new system which can rapidly and automatically evaluate tsunami
potential of earthquake by analyzing the three component seismic data observed at a single
station.

Test runs of the system showed that the earthquake location, seismic magnitude and
tsunami wave height etc., estimated by the present system, agreed with those obtained by the
Japan Meteorological Agency, and the time needed in the estimation of tsunami potential
of earthquake was about 2 minutes.

So, installed in the region with high tsunami risk, the system would be valid for the reduc-
tion of tsunami damage.



H By o 38 Fr W&

B % 64 5
BBRI624F 9 30 B 64T

B OE mmg mBE R

HEH-RTHTE3ITHI4R 15
E 3 (0422) 44-8331 (ftFE)




	表紙
	目次
	【研究】
	積載はしごの強度　－その3－
	熱量的手法による濾紙に対する防炎効果の測定
	室内火災条件における市販建材からの有毒ガスの発生特性
	早期津波情報自動検出システムの開発とその適用


