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Tensile and Leakage Properties of Ferrocement

by Yuki Kobayashi, Member

Summary

Static uniaxial tensile tests and water leakage tests were carried out on two types of
ferrocement plates; type A and type B specimens were defined by DnV “Tentative rules for
the construction and classification of ferrocement vessels”. Type A specimen consists of 4 to
12 layers of the same type of netting. Type B specimen consists of one layer of reinforcing
rods and 6 or 12 total layers of netting. The main reinforcing netting used in specimen was
a woven wire cloth with mesh width of 8 and 10 mm.
equal contents of the mortar were tested.

The tensile strength and the displacement behaviors of ferrocement plates due to tensile
load, such as elastic modulus, Poisson’s ratio, and elongation, were discussed in connection
with the volume fraction and the specific surface of reinforcement. Leakage behaviors were
studied from the viewpoints of the crack width and the ratio of applied stresses to the
ultimate tensile stress of a ferrocement plate.  Basic data for design were obtained in this
study.

Two series of experiments using
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Table 1 Contents of the mortar

Weight per Unit Volume (kg/m3) | Water

W/{C+G|(C+G)/S | Cement | Sand |Water | Admixture igzﬁfmg
(%) {%) (C) (S) (w) (G) (cc/m3)
40.9 50 592 1274 1250,5 45 3049
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Table 2 Strength of the mortar

(kg/mm?2)
Comp. Tensile | Bending Elastic Modu!us
Exp. Strength | Strength| Stress Co:’np.Test Bending Test
Series (30mc) [Comp Side] Ten. Side
Jme Smt Smb Em Emc Emt
F 6.16 0.49 0.56 2740 3750 2790
G 6.39 0.36 0.46 2860 3100 2650
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Fig.1 Tensile specimen

Table 3 Experimental program

Exp. {Speciq Total | Longi. tongi. |Thickness | No.
men| Reinforcement| No.of | Volume Specific of of
Series| Type Layers| Fraction Surface Piate |Test
(mm%mm3) (mm)
- A 8x8 Woven | 6,8 [.025~.033].104~.131 | 198~238| 4
T A | 10xI0 Woven | 6,8 [.017~.027{.068~.110 {1203~225| 6
A 8x8 Woven [4,10,12].030~.041|.120~.165[13.3~290] 3
‘A [10xI0 Woven |4,10,12] .023~.032| .093~.127 |135~297| 3
G B |8x8 Woven,Rod| 6,12 .048 J17,.143 1235,359] 2
B |IOxIOWoven,Rod| 6,12 |.043, .041{.098, .115{23.1,36.1| 2
B |'2,5 ;weldRod| 6,12 | 034, .031].088, .081[23.9.356] 2
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Fig.2 Loading device
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Table 4 Mechanical properties of the
reinforcement

Reinforcement|{ Elastic Modulus Y. P. |UT.S.|Stress Ratio Elonga-

Exp. - tion
Iw"e Est | Esz | Es3 | Ot | dsy | dsu{dsy |05y
Series Dia. GL=300)
65| MeshTyp m kg/mm?2 kg /mm?2 ésu ésu %

F W‘g’e;‘e 1.0 | 56330 1340{20100] 17.9|345|38.8| 0.46| 0.89] 5.3
“{‘(’,"ﬁ“,o 1.0 [ 4540 1700]19700] 9.6{286(33.3/0.29| 086 6.2
nggna 1.0 | 4940] 1160[18900] 12.0/ 296|350} 0.32| 0.85} 12.1
G Waveny | 1.0 | 5340] 179019400/ 12.4| 304|355 0.35 | 0.86| 3.9
Weided loo1| 9300 - |i6300| ~ |23.4|311| - |o74| e3

Rod |58 [21100] — |1100} - 328|469 - |070|ot
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Fig.3 Stress-strain curves of the reinforcement
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Fig.4 Stress-strain and displacement curve of
ferrocement plate under tension
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Fig.5 Typical stress-strain curves of ferroce-
ment plate under tension
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Fig. 6 Elongation at failure of ferrocement plate
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Fig. 17 Ultimate tensile load correlation
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Fig. 18 Ultimate tensile stress vs. volume
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Fig. 19 Stress ratio about leakage of water
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