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Ferro-cement Boat X HI

State-of-the-Art Review of Ferro-cement Boat

by
Sun Young Pak

General

Ferro-cement is 2 composite material made of portland cement mortar and meshed wire
(or chicken wire) reinforcement.

In most cases, as a shipbuilding material, reinforcing steel rods and steel pipes are also used.
This report will review the technique of ferro-cement boat building and will guide the working
details. Beyond these, this report will present some test results of the ferro-cement test pannels
and will compare those with the other well known shipbuilding material.

As a matter of fact ferro-cement application to the shipbuilding material is quite not a new
theory. There were already lots of case studies and actual ship building applications. But the
technique to do this is not easily available to the interested persons and amateur shipbuilders.

Therefore this report will stress most its “state-of-the-art review” and give kind guidance
in using ferro-cement as a shipbuilding material. For the more interested research worker,

technical references as much as listable are printed in the bibliography section on this report.
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g AE EHE cutter o} 16ton F FHAL Az2otE 25 0 B R AT wsh = ey A REs
A& T34 B concrete & U AL fad4del glol FAdo] Al B Aclz: AZedlAd. 2
He S22 A ferrocement T2E syl sbdAe] dm Fol Aolm AFH A Arle W4 gl
£ 2% ¢4 . ferro-cement & I Ze A o] §3] & AT concrete Brk Y4 2 AAFREE 7tA0] oid 3
el EHE AAe W PG Fodol glo] whA A FoleAl Fe o Aok, AAAH A W
A ZlelAwt ferro-cement A1 g Wo] o}F & BB AL whow Fwle] vxsl £ o}F iAo F
Aol ¥e] shFEA o A gohy i o] meshed wire Y} chickin wire 7} 31 g8 AH L F3
AP A gl rhAl e 2 $ARTE Slabe AU FoF dhefok siel A A= D Pl Al
155 dlojok & Aojt, = 3 o2 ] F27} 74t cutter A 2ol 9o} meshed wire & 6 4 A} %319 ot
A F40l gl B 409 2 16tonTF E—:} Ao 879 3¢ Faxs A4 3 A=t A H
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& FAE F ogleh A WA cement & A W] wire Abe] Abele] TF @ Ao] A R E Awd Fost
Lrde. =28 A Fs o F st w938 AM FazuAde 8 440 4 el Ede
Ae 98 Ec. 59 SAAY B4 o= 3alo] @l datch. 7)o ferro-cement boat o] FxpA & 4ol
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A& meshed wire v} chicken wire, steel rod, steel pipe & 7} A 22 A& %o n AN§ o Id A4 F
2R F 28 4 o5} ¢glo.
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9. Ferro-cement = o] 42 oli=
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7. Ferro-cement & A} 7}

i)

29+

L AH Fe) AAY FA 5mm Mook =% okieh. Sale) wd) Feo] 30~40 %A AR

2. Cement & 7] 4Atd] oFdlc}.

3. 9] oAl A Fhal FRAY ez Bz gl i Z puncture strength 7} >}3to] Y aluminum
o3} e},

HZEl Ferro-Cement M A7l
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7b. 16ton ) A4
ZA el 12.800m
F 3.400 m
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% I 0.850m

i 4~ g 16 ton
7} 2 v} 6—71 G.M Engine, 225 hp
<% 2 15 kts

1}, 4ton A5 F# g Cutter
bed| 9] 9.000 m

* 2.400 m
% T 0.300 m
Wl 4 8 4ton

2. #= 2

16ton ] A AT A3k A FAL 4ton F cutter 8] AA Ax, Ak WA= A TE2EF x4 Fig.
1~ Fig. 59 #ov, Az A4 4 AzF A}g 4Hl =  Photo. 1~Photo. 337} zie}.
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1. S3AE
Jb. AgAe =27 (el x & xFa inch) 36" x<51/8"x1"
. 2 24 :
7/16' mesh wire 4, 6, 8, 107
8/16" mesh wire 4, 6, 8, 107

9/16”" mesh wire 4, 6, 8, 193

Ay =4
+ e o g e ewe l NG
Fig. 95 2¢ 2aa04 24 €% $9% Fosied T -
P Iy 24° »
oA @9lel e ¥ AEeg I v
g Ay AA
Tinius Olsen universal hydraulic testing machine & AF-%
seles Ho Ay 5 120,000 lbs ol . Fig. 9
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1. 271 9 ¢ 2 F2 240 v} bz x| ul deflection 7~10 mm o] A Z3 &% 400~700 lbs &} &%
A gtz gle,

2. 27] T9€ ¢EE 0o AASZeA W dojpz 9o

3. #d ¥Y 59 AYAE 249 ARY AP JdFoz APy Ave AW A WA FF
o 7 ) W o1

4. ferro-cement 7/16"" mesh 873 7-& 379 24 (v 4)9 vl zalsl 6180:7690(ps) 24 Al 8 &
Ho] ZAl9 80.5 %2 g

2. Meh AIE
b AR =27 (o] X % X544 inch) 367X 5!/5" X 1"

Y. T2 24 r-]__LP_{—']

7/16"" mesh wire 4, 6, 8, 104 r 1

. A
8/16” mesh wire 4, 6, 8, 10 7 L1
9/16” mesh wire 4, 6, 8, 107 t 5'6+5%—+5’;'* '
. Ag =3 | » ,
A% Z& AFE Atad Ha A9 8L Tags.
gAY A Fig. 14

Tinius Olsen universal hydraulic testing machine o] A7 7] 7% R Algslged Hd A9 Fe
120, 000 1bs o] ¢}.
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w95 SMEARING YEST.
1 #9 A% 39 FUAz 249 4955 2
Aol Tehzg Ay ek Y 4 2 S
olue] 743k 2A Ads e AEY 9d A X /8 MESH
HAd gejrA s G 1
2. Ad A $Y4e WY A4S Aakd @ *

A R F@e Fgd wdebd FE.
3. Ferro-cement 7/16'/mesh 8 A5} & =7

€ SMEARING STRESS, PSt »10%

o A (g0t wlmebad 2965 : 2780(psi) was
EA A A §Ho) ZA9 107 %2 33t ?:
& 4d . !i

3. Ferro-cement A[H 0| & 2 8|2 (Oregon pine) *r

AMEHH FAU2 e ZtE =2 6l ——iouwua‘;r uwsas“ oL

Fig. 15
Table 1 &2 FH Q)9 ferro-cement 9} E4] (Oregon pine)9] Fak v]m
Wire Size r 7/16" 8/16" 9/16”
mesh. No. a6 8lw0| a6 80l 4] 6 8|0

Weight of ferro- | l ! ‘ | 1 | 1 ;
cement test piece(kg) l 7.520, 7.750, 8.040, 8.150) 7.30 | 7.45 | 7.75 | 7.95  7.520 8.o7o|’ 8.350; 8.750
L

o
190[199 185‘1791171

Ratio of weight \
W/Cm/ 199 19.4 186’184 20.5 | 20.1 | 19.4 !

*wood o 7% 1.5kg 0.2 f;}l 5=
W: weight of wood
C: weight of ferro-cement
Table 2 5% T9 Z$UEE stehel 2 sampleo] 4747 2% 5 4 ¢4 we w9
A (Oregon pine)#} ferro-cement °] Zek un %

Wire size ’ 7/16" ' 8/16" 9/16"”
Mesh. No. 4| 6| 8 10! 4, 6 sl1wl 4] 6| 8|1
Pl‘;gi‘;{)‘f}:%mvz;&{{ g 17.520 7.750’ 8.040 8.150] 7.30 ] 7.45 | 7.75 ' 7.90 | 7.520| 8.070 8.350 8.750

ing | -
et e osni™ 4170, 4650, 5280 6150 3825 4200

Thickness of wood ‘» \ \
(in) | 0-798 0.827\ 0.898 0.978 0. 750 0.784 0.865 0.902 0.829 O.864i 0.937‘ 0.980
| |

| 1 ‘
Weight of wood (kg) | 1.197) 1.240 1.347| 1.467| 1.125 1.176 1. 297 1.353 1.243) 1.296 1.405f 1.470

\
4905 5325 4500j 4875 5760! 6300

|
Ratio of weight 315 s 6.0 : | i
W/C in % l . 6. 1[16.7 ‘18.0 15.4 i15‘8 ‘16 7 17 1 16 5 |16.0 ‘16.8 \16.8
I H | ! l

*W: weight of wood
C: weight of ferro-cement
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Table 3 59 AR ¢ shse] F samplee] AF7] 249 AFARSAL Ve 99 2q
(Oregon pine)$} ferro- cement.l, %EL Bl o E
L L ——
Wire size ‘ 7/16" 8/16" } 9/16"
Mesh. No. 4 6| 8110 4| 6/ 810! 4| 6/ 8/ 10
ing W ! | ' ‘
P Iaf:trig‘_‘zﬁm‘ggt&‘;) 7.460| 7.995/ 8.070 8.090] 7.20 | 7.50 | 7.72 | 7.81 | 7.545/ 8.000 8.045| 8.855
|
Tefsgffeg‘g’;; shearing| 11750/18962. 5 152001 16050/ 11700{ 12800] 13650 14550’ 14200{ 14700 17000| 18500
Th(‘fnh)“ess of wood | o 25| 0.980| 1.066| 1.126| 0.822] 0.897 0.958 1.022 0.996 1.068! 1.192] 1.298
Weight of wood(kg)‘ 1.237] 1.470| 1. 599’ 1. 689] 1.233] 1.345 1.437| 1.533| 1.494] 1.602 1.788] 1.947
. . : |
Ratio of weight, ing16:6 | 184 f19.8 !209 7.1 |i7.9 186 [19.6 J19.8 2.0 211|219
*W: weight of wood
C: weight of ferro-cement
4. 3 ME
b A@HE Y 37 (Aol xEFxE4 inch) 4 x3”x1"
1’}'. T._\_ i’{é \(“.7’1
7/16"" mesh wire 4, 6, 8, 107 I YL T [. _______
! )
8/16"" mesh wire 4, 6, 8, 107 P— e ]
9/16’" mesh wire 4, 6, 8, 107
. AY 27 Fig. 16
2 R R 2
Charpy impact tester & AM231%l 2o pendulum hammer & 7] = A zetglen 7]& pendulum 3]

calibration & &} 9 }.

= ot
1. 34X YAz 245 ke e g4
oo At Aol Axkel oel wA
ZF TF Fohgel whetd Zabe
2. 27e AN E929 Bxe $44 uwa

mesh 87 =}
= 1.039: 0.

9 2220%5

5. &E& NE

a S
< A9 1/8

A Eole}l. ferro-cement 7/16%
718 A (vlF)9 v wat

kgm/emD 24 F4 37 £

e .

7.

0
LT

7t AEAY 27 (Fel xEFXF4 inch)36” x5/ x 1

v Fx 24

7/16"" mesh wire 4, 6, 8,
8/16’ mesh wire 4, 6, 8,
9/16"" mesh wire 4, 6, 8§,

ok Ay =4
g e
A&yt

103
107
10 3

A

o= test piece A o] Tz Ay Ao

Ag &L 30kgm o] o},

=~

3-m/cm?
3

-3
@

HMPACT VALVE, K
E o
R

IMPACY TEST

MEST
MEST
MEST

o vhe
A /i
®/ 10

4 oL sL
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wr

Fig. 17
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Fig. 18 Photo 4 A5 Ag A4 3373

gAY AA
Boring machine
rpm: 14~710
Zﬂ 23 A}: Hamburg Rieckermann (vibrator 4 ecentric cam & Ap-3#hgl e = Wi &e] spring force

E Fol #2d ATE A=FE A=)

o A%
Table 4
A9 o® A%wm | wAAR | FAdEs |0
1

7/16"" rmesh 4 layers 710 ‘ 50min | 35.5%10° 2 7 ¥ 4
7/16" mesh 6 layers 70 | 70min | 49.7x10° 2= 5 F @
7/16" mesh 8 layers 710 | 80min 30sec | 57°2x10° x 7 F 9
7/16" mesh 10 layers 710 | 100 min 71.0x10° | = A F 9
. Mock-up A&
1 Fa 9

7. Aol 3.600m

. = 2.000m

% 7ol 1.000 m

gh. A A 54 1inch

o w4 3670 lbs
2. FERZ2A;

A4 A A9 147 ARE 347 el = 147, 2elx 8/16 mesh: Blayers & b L.

Mock-up W ¥-o] <& P59 24 AT FF AL

FFE AL

3
Mock-up ¥ #H# WAL F4o= strain gauge &
z

Fete] SHA HEE FHE AL Assgad 40ton ¢ : RN
Aol A% o FAdo] ANA oz oHA FAZs A Photo. 5 Mock-up A§ 37
= 30ton ol &t HFE LS o] kel 2 ww el Faetglow WHe] ANS. ALFLEE F
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T0ton ¢l 39 HF HEol Aokt $He et A,

2l
2
3
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1. gAMde

Ferro-cement boat & 71 2317] o] =l stejok 3 AL 4 S5 ol hoats] WASZ =Asfof &

pis

2. HxE A
o]l Fort vzl 28 #lg: glub, 2 ferro-cement boat 7} oF2 o] 4]
| 8 & E4 el cement & X opghet Ast folehy %‘"’]’

)
A A4 dod JAA Y FFAL NG F QE ALEDF) AANG AFF BAS A
KR o)

E 44 J 52 (3/4" steel pipe) & A} 5
% amateur builder 5& @7elq 37 Feo 97 lines & 238 S5 & EAoleh zd 496 7
17

1. # =

A A Adol FHH frame & G F 11/, steel pipe)T beam(3/4" steel pipe)nﬂ 24 HAHae= A
olsl ol A% AEE Alelck a7 AFel Az T Hbsk B Zdels 2E 299 7 Fe] 57w

Tl 495 el ok geh ’
A o] wtAlel Ffo] Fubske] HEA (rebar-1/4" steel rod)E Foja #A (¢F 277 W) E frame of
#HHzE Zols ojw) HRE tie wire(18 gauge annealed wire)z 7tojud e},
A AN AA ¢4 4% 22 frame & G4 $743F) 25 A9 2 steel bar 24 of 67 Ao
wolEet. vl ete 2 meshed wire(or chicken wire) 2241, 1/2 mesh wire & Q4% o 47gtoz 47
T:ﬂ UEE FTHE cutter ol £ FFE Folm w o] 2l tro] A &= 12 oz 374 ut

ToR APE). 9 Fogd ok & AL tie wire T A HojA FAlE Y F YEE =YL B2
= ’7"’4-"}‘ THe] A2 A E g °]=3’H'+ E3] F9 & 23l 712 meshed wire(or chicken wire
°L—°—§- M/W 2 7] &5 809 23 A %m grto g FEeA vhe| T & okgc. v

o %
13 749 d<le] ", E2 A3 9] smooth

5. 712t X

1 = AA S LA HA T 4 geool Fs] rebar oF M/W £ Az @3] Ao dAR o AFE
T At & AF J%e AAS A8 AGE @ bolt B A AL Fez 23ES £ AR
A= A5 F4 4 ferro-cement 8 powdering effect & A A 317 Y3 liner 24 F5(A %)% 4 &
793}, liner 2 ¥ & W% G4 liner 3% bolt ut-& A3 o] cement & XA Ao M/Wol 23] T=7

o] Foh. ol EF3t d strut T AR AA dXGoF T Aot
6. 2 Z
2Ee oy o4
4 A FEREe 23 949 dof @ 53 AA dF [BETOIR PA, FYT 2 HET )L
ARAH ] Heislel coment FF Fxik thg A ¥4z A AT AL 2LaE T4 209 2
oleh. ez =l m FA Gxm gegelm o) FA Eaehct.
7. Cement
ZZ AL cement EF FAF o] E£3 ferro-cement 2 Z -G 9

A CEE; 9Fd 2 grAl FHDE cement 9 2089 1] 7

gl stE Aol B o] vk ferro-cement boat £ cement & A7\ &) Ao A
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e 4 #9759 245 29044 s whol Heh
124 (CaCON oz A 9% =5e]
g R S Abad 43 4] 4ol eb

Py

3. = Pozzolan cla

Zadle R4 £ Adgle 2o V= oAEsa Axg Fow b4 & Ze] 8 mesh-number &
I

ol
#l & 100 mesh-number & E 38} 7o) apof &4z o},

Cement 8} Rejo] £8u] & 1:150]0] 774 ZA . £} cement & Zak ¥ $& 0.40]% o v
3]

el wend Aol Az YFEe gddx M/W Aelo] $4a7 2 = 2Ym Gk cem-
ent 42 whel ¥ AU slump test & 7 FmE Y Fo Y WFE 9 £ AR 2uAE
concret 324 of V}S‘.}ﬂ.‘: slump test & 3} Zle] &}, o] o) Wbzl Wes RalS cement FA o 1/20% 7
SHe AL del Az oy A (y] WeAld g9 S8 AR wEy A Foh) B2 o2 Zgs
T bEg gha o] AAE Fre Fe Fug AL b 9,
11. HIME R|71
AR EL F41 T8 M/W Ape] abole] Fof wizslAl &g el 3 §6] A Fe)is vibrator T

i

S g .
et 9% vhE- smooth 3 Bl & 7] 9lotel FAS Wob AWE Ave SR S4 A
ZE8 el A e, A, AdAZ Jysby A5 deck ¥ 71t top side 3= vl v} k. ol x

MESL el weld] whzy Hzefal Aol AelA Hnm ele Fel e vl el 2o Aol Aol

Fow A AH W ke Zof.

12. L4 (curing)

ARAL £ k. F Eo] T w2 steam -3 AbGThE wuleld o) @AY RG] gl szte wk
FE AEE w017 g HE & e gl
13. =2 A8
AR A Fel & At out side ol Al Eo] Mo oA Y sl o disk glix Al S
14, FAge] &4 918 carborundum stone @)1} carborundum sand paper & Zo} w:zalA £
kiazs
15. Moz My
Ad G5 £de] Fubwl £ 594 10%9] sl4e ddos e ddmd g8 FE L EGD oA
59 10 %9 A 7 a0 o2 o] walad o oA B2 A A%,
6. = #

2o

T2 A AT A w2y epoxy & ALA 5ol mASE A dFelw Fu AP °i = ‘E%LGﬂ o}
F Frh 2#a epoxy 7b w25 Aol FAR AF paint & AdH HA
st
17. oh5 2E 7122 Bz A4 348 o £ AT F A Zeldh
Note;

5]
oL
N
>
~
@]
3
=8
5
&
r_,Tl
Fxo
e,
ko
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1. Amateur builder 2 4] 20 ton ¢] 49} ferro-cement boat & 7 x & xa L Fa ol 713 A &g Ae] 10

ton W] &gtz El.
2. A AN olel 7bx F2E 2 A4 30ton WA A Gas] 30ton ol Y Aol ALY
AAZE o= E3) 100tong A A A 2= strength member & ferro-cement & 3% A xue}t Arx Fx
Y4 A 71 7] §1ete] steel plate, steel angle, I-beam %2 composite construction ©] 73 3] <

7 =
] n
=R ATE 5o oAl ¢ ferro-cement 2 (100 ton oul) HA o] FAA ool & F dotmyiw

4. ¥ & ferro-cement &) ZA A s} EAnct 2.2 Hctz s dArl & EH L igke A AW ES]
A4 FA el A hohs] W 2ol $70] A& Fol rubber fender 5 Fof A3 & FAAAE Aol

5. A% $90 Bale) 2 vkstE AL 107% ) S FUAA 97 oJdE daaE QFTw

A

6. A3l el Egele SAAAE Pobelwl AU AL nEHoEH FAYHN S5 FEEL
2z Qi ¢ | Ftrel ¥AE ferro-cement & Jpx| I "‘%}H] (speed length ratio) 2.0 o] A& ek &
A Fo 2 2o B3, A4 anunz GA% ok A4 $AAdn B4 BAN =% ol

: !
M/W sl szt e sl mortor 7 Al 917 Hma Weim wrbdl wEel $AWAn H3 4F 2
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