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Abstract

Accidents that a sailing boat comes into collision with marine animals
- such as whales or ﬂoating bodies are increasing. The hull of sa1hng boat
is usually manufactured by using FRP or ferrocement.

Ferrocement is considered to be heavy and brittle, and to need plenty
of time to work in comparison with FRP. However, several new manufacturing
techniques have been developed. For instance, the SRC(Steel Reinforced
Cement) that. uses hard drawn steel wires instead of welded steel wire
fabrics employed. in the conventional methods, is able to reduce both the
working time for bandmg the reinforced materials and the thickness of the
mortar.

In this study, two types of ferrocement plates manufactured by the
conventional method and SRC method were tested both statically and
dynamlcally, and the strength properties. of the ferrocement and FRP. were
discussed.

The following results were obtained. ,
1. The use of silica and lightweight aggregate 1nstead of river sand

effectwely reduced the weight of ferrocement.

2. Emulsion and steel fiber added to mortar improved the strength against
cracking and fracture of ferrocement plates in static and impact tests.

3. The impact test showed that strength properties of the SRC specimen
added emulsion and steel fiber were almost the same as those of FRP.
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D, 100emTid70cm& D &N X < e - 72,
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BIER12, R22, ROV TEEHI-HEREFR—18
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H—17 ZEORRIIEKO—FI(B-5)

B3 DB — BRI MBRIC X T B & DI P mean T MIAR
TR ZNHORICEIT 5268 eiEss LT,
HRBELZ KL THERCEMEEL 25 1R, TEE
HBRNEEKRE K 2otz 2 BT ERBR ClEAK
otz A typeDRBRA DHNB typeL VHELE
METERIERIAREL kol BTFBIEELTHE
A type D IRE L BALOBRIZ MR E 72V B type
HIRIFTERRC 2 ABER1E 6N, B+ 0EBRA I
SN DREREEZUTIZER S, ‘

K—21icRd A— 1 R B Tk, ABERI2TET
B X h2%M0cmDRAR Ty T E P mean 0336 . 4kgf,
BAENR 6 £33.3mm TAHEDFRALE (Cracking) 1B 2=
XNtz HEBERRTETEILHETLREERI £
Uy BAEEIE h 2%100cm, P pean3800kgf T d £323.5mm
LY, BEHRO 6 IE2mmTH - 1=, ZDfEENF
THENZ R B REITR LUz,

K—22 IZ;”RTA— 3 CiXRI2DETh240cm.
P mean?338.9kgf, 6 231.6mmTEHELHEEL, R32,
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(kgf. sec)

F

Impulse

F (kgf.sec)

Impulse
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5 Tl P mean 2M9190kgf, 6 1326.7mm T FNEN
ENGVIZBEBEAD DRI N,

RF =) 7= NVEREA LR -24IZR7TB—-2T
i, E. FHRERAGIICBE L CORIFHEI LTk
Ul R AR RIZIR32, h 28100cmdD & &, P mean
23225kgf, 0 134935mm & 72V, ER30mmD EE
FOENY VICHIVRICEBEAAY, RSBV

AF =T 7 AN=%RALIZK—260B—4 T
b IR O EIIEALICB LIRS LT
Ulzo EERBRIIITEHERA2% % TR X100cmE TR
BR U728, Prean?t422kgf, 6 2330mm# i % 5T
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BFIZHE - 1-8HNED 6N, BER120mmoM
HTIEE > Tz,

BESRAR & MR & AR SN TV BB B — 113
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Surface , Back
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FZIZE MR O8N CE . BE CIITERE B
IZRiEEM & BV S VITEID . BT 5 mm ¢ OEE
BIZiB - (R BNz, FTBEZZIFI-RFHSD—58
DENY VDREE UT-05 G-/ TRz R
FIZRD NI > T,

B— 3 CII4TERERS2, HTEX100cmT, B~ 1
FERRAD BN ARRNE K, FEIFITEHIZEEN
RBOONEZTTH o1, BEETIIITELXZIT/-6
mm ¢ DBEGERE D50 DERT DTN T VDRI
BRI IR - 1B BB BN,

B—5 TIITEERS2, ETEX100cmT, FiED
ROHE, RETIRRDHAD 2 mm ¢ OFESHHEIIE -
7BAPRDEN.. BEE T 5 mm ¢ OBFEHREIZHE -
7= 8ANED BN,

RF =N D= NVZERBAZIEIFHBRAB— 2 T3
BER32, ZETFEE100cmT, XF— )V« 7 —)L%4)
Wrdh 2 VEB & RN TEN Y IIZBE LA SV I,
TEBROEXRERMORIICIZBIRD HNT, F-HF
PR DI EALEBIITD BN -7,

2F =)V Ty AN-%ZRBAIE-ABAFB—4T
X4 EEOFTEERI2, R22, R32. RA2%ZNFN
ETES100cmTHEREX G208 BHAORER VOB
ERIIAD DNeh 5720 HBD=BHIZfF-7-FRP
AEBA BRI LT, RSB EE LAk
VCELD, BIBOARDBGIZE PV H S itz
WL Cnied o7z,

WHERRO—BIZFEE— 312, BEEVOEY LG
D—RHBEE— 4 IZZNTNRT,

4. WEEREOTMICETIER

B2HTHN-HERRICEWTIZ, EEWOTE
BAEEhr 6B T L. BEEV TREH I Hey
o RBHONBEIMEEVCET L, BTATE
ERREIR- B ERT R, TBELRBIIENT
IZEBT AL LT, B FAE CIITRESRRA 2
RIETBR T BTEEOEHROENMICELVDT,

I :WV/g .................. ( ]_ )
2. 1 HBEORTEETCONE (kefsec) |
W: fT2BoEE (kgf) .
V D TEREE (m/sec) .
g " EEE (9.8m/sec?)
Thd,

X —21~28D#%tEh, > E VITEECHA L-FE»

EROI=NEF & (1) R bHE L TROkE%
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K—29107 9, RICIZERRRZT -2 TCORBES
oy FLTEYD. RBAICEELR<IIT (2) RO
ERBERIZDHND,

F=BWV /g - crvreeeeiiii. (2)
ZZiZ. W, VEUgiZ (1) REAUT, BIIEK
TEHEIOHARTCERIIRT LI =165/ 7,
Ty (2) ROBGRY B X —21~280D ftdihl 3 ez
REROITBEEIH—BIZEEY, ZNETNOREE
WTERBRA ORAEN BIZITBL 4, ST 2 -
ERTED, N—UURUR—-19 R L& D10, &6
MEGFER LISEOBERR T, BATEP pnax &
TERDOBEKEN 6 naylZET 5 F CORERBITIZIE—
BIH50T, (2) RO B=1.63HWEHEK,LEL 0
2T BRME TCONBERAREI & UBRHE T
EEDEEERZ B,

(2) RONBEEIZV=/"2 ¢ h OBE* K AT
& (3) RFBELHN. TRIITBIRXVF—DFF
By Whiclpld 5,

F:Al . «/W ................ (3)

Z 2T,

F WEEKONE (kgfsec) |

W - TB8EoEE (kef)

h HEBECETEX (m)

Ay IBBOERIZKET S

% (V kefsec/m) .
FRBA T (2) ROEH (=1.6) THWT (4)
RTHRBPZENTE B,

AIZB‘/2—W7E .............. (4)
EHNBEOEEWEZAWCHE LA | RUBBOK
=30 R ERE E RN RETHEL LI-BEA %
I A

R12: A;=0.803, Ap=1.215
R22: A;=1.605, Ap=1.726
R32: A;=2.408, Agp=2.484
R42: A;=3.210, Ay=3.150

EHRRBRET - o2 TORBAICONT, L7
R ORDIZIET & AR HHE LT
BIXNVF—DFHBY/ Wh & DOBIRE N —30Ic 7T,
ERIIFTEOREKA | AW -BIFR % I ERHA -
ZHWEBREZNZNR U, EHRET. B
KBENFEALERD ONZNWA, RI20HR4A2FT
DITEEIZ DWW THER D Ie ik OBIE %R L=,
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FRP ,
=l

Cal.

2 4 6
impulse WV /g ( kgf-sec )
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max.

—32 JFRWMERUHEKREL
BRAEMDOBEKRB—4)

BWTEBEBEORIZRURZ2TIZA s 28A | LUK
é&bﬁbéiﬁ\ R2Z2KEVRA2TIHIZE A LEEN L,

(3) KRVHEBRECHRE (4) REBVWTIRE
IRNVF—DBREBELNEBLZ ENTE DL, HE
RERDERIT T RN E— DB CFHET 2 Z &%
D, NECIHET S L LTETHHEEX B,

KB ORAME L BEATUOBRERUTRXEL
BABMLOBFREFANZ, —flE LT, B~ 188H
DFEREN—-311Z, B—4 DFEREN 321z, FRP
DiERE N3 FNENRT .

M—310 LBz T, RAMEERKEMITZN
FNOMEIVNS WEIFERBERIH YD, RAME LK
KR O k pld S CRTHESRRIMEk & —BL
72 TROGRELRAREMIZOWTHFEFICERRS
FEAEAD BN, FOBBEARRANE L BRAEMDBE
LIFIT—B LIz H—18TRBAEDET LABHDRE
A OBIEE R 7=AY, TNIRAEE BRAEL O ER

| FRP v
toooF  FRP
kg 25 kgl/mm, k=l2kgf/mm o
800+ o Rl2 v
< s R22 52
g2 o R32 T o
— ©00F v R4z -
5
2 aoof 5
" ot T
200 o
é‘m T
0 AQ/ ’1 1 1 1 1
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o
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o
62000— 49
e R
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E
u)>~IOOO"
8
O 1 1 L 1 1
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K—33 EAMEACEKREES
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F—4 BHHBRLRIMEER R AEERRE

ERAREM O
A-1|A~21A~-3|B—~1|B~2/B-3|B~4|B-5{B~6] FRP
k 38 12 63 7 7 7 5 12 12 12
ke 38 — | & 7 7 8 5 7| — 5

k  :Rigidity in Static Test (kgf/an)
ko :Ratio of Nax. Load to Max. Displacesent (kgf/mx)

BAIRDBAICHE L, ZORAZEUDREL BT
ZENTE B,

L EDOBRIZMORBA IC DN T B D=8,
K—3200B — 4 3B Tl BRAREEBRAENOE
BBMRDBANKE <\ ZFAELBAEROBEN B
HBEUDRENBD NI 51 £-. K—33DF
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RPOHGEIZIE, kpk kARRY, BAECBLRE
SLOEMBERDOBANZED G- FRPREBRA TIZ
RRELBULRRACTE T, HEMEESICHLLD
ErELbDEEL B,

RAMEE RAEM DL k pl3 BrvELR s & &
IWR—4 IR LTz RABEBRAEMOBGRD HHE
L7-8RRAELMER— 5ITRT, FTITITITEEL:,
ABIXNVF-RUNBIZ>WTbhbbETRL, &
EMITIIN—21~B0OERARER TEHNRA L
P ole BNz b DER LUz, BEBMICEA LB
FERE, BAELREAEMOBIGE, DHEFE L= 85
RELHR, BRABRER TR U-ARRESGIR
EPETEL R o720 B—2 THEATLEAEND
BRI HEBENRRAELZDDEEZL BN, FD&ES
RUlze &ho, HRRAF ORELRGEE LD TE—6
IR L7z BRFRICK 2MEHRMEIIE—5, 6005,

x-5 EBRARICI2BHURLELEOHEE

. Drop Hight Vh 8 nax Prax € max F
Specimen | Impact Bar n kefn on kef 10-6 kefsec Note
A-1 R12 400 0.86 3.3 89 693 0.87
A-3 R12 400 0.86 1.65 106 250 0.84
B-1 R22 300 1.85 13.2 116 2473 2.07
B—-2 R32 200 2.64 14.3 202 293 3.98 | No Cracking
B-3 R22 300 1.85 10.8 120 1392 2.15
B-4 R4 2 1000 22.3 30.1 1084 1160 13.45 | No Cracking
B-5 R12 400 0.86 7.92 59 497 0.87
FRP R32 700 9.24 18.5 498 4742 7.11 | No Cracking
K—6 EHRFERICKDFEESGOHE
. Drop Hight Wh 3 max Puax € 3
Sp n | Impact B max
ecine P ar nn kgfm nn kgf 10-¢ kgfsec Note
A-1 R32 1000 13.2 22.8 631 e 7.48
A-3 R32 700 9.24 " 16.6 560 —_— 5.56 t=0
B-1 R32 700 9.2 28.8 41 —_ 6.83
B—-2 R32 1000 13.2 31.6 535 —_— 7.8
B—-3 R32 1000 13.2 24.3 593 —_— 7.95
B—-4 R4 2 1000 22.3 30.1 1084 1160 13.45 no damage
B-5 R32 700 9.24 26.5 485 —_ 6.9
FRP R4 2 1000 22.3 24.8 1050 6084 14.15 no damage
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HOFMERBR I VORET T 555, A typeRU'B
type& b ERBA ICITEX I 57 B—4 Tl
RBH BRI RGX O KRERTEIRVF T,
FRP L EHHET TR FREL D -7
EHERRIZEIT 2RBAOEY 4 RITHHOHERR
DBEELIFIFERAUCTHEEELLNDDT, HBLX
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