(FERROCEMENT)

(REINFORCING MESH)
( )

1940 PIER LUIGI NERVI
2 NERVI

165 "IRENE"
5% 40 %

1960

(SKELETAL STEEL)
| (MORTAR)

JOSEPH-LOUIS LAMBOT?S
1847

14

1966 “AWAHNEE”



1947 NERVI

(VAULT) 50
TURIN EXHIBITION HALL

21"

5 °

ITALIAN NAVAL ACADEMY
30
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41 (MORTAR)

(COMPRESSIVE
STRENGTH) (IMPERMEABILITY)
(CHEMICAL RESISTANCE) (WORKABILITY)
- ORDINARY PORTLAND ~CEMENT (TYPE 1)
- HIGH EARLY STRENGTH CEMENT (TYPE 3) TYPE 1
TYPE 1
(ULTIMATE STRENGTH) TYPE 1
- PORTLAND BLAST-FURNACE CEMENT TYPE 1
(SLAG) TYPE 1
TYPE 1
TYPE 1

42 (SAND)
60% -70%
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(WELL-GRADED SAND) ,
SILT

2
316"
)
( )
¥ (95 ) 100
84 WD ) % - 100
£ 8 (2% ) 80 - 100
# 16 (L18 ) 50 - 85
£ 30 (600 ) 25 - 60
£ 50 (300 ) 10 - 30
£ 100 (150 ) 2-10
' FERROCEMENTPAMARP 20
43 (REINFORaNG RODS OR SKELETAL STEEL)

(SHINKAGE IN THE MORTAR)



(EXTERNAL LOAD)
| (BENDING) (TWISTING)

(CRACK)

—
—
P —

(MILD STEEL)
(MEDIUM STEEL)
() (HIGH TENSILE STEEL)

——~
®)
——

- 512
(SPACING) 10-3

44 (REINFORCING MESH OR WIRE MESH)

441 HEXAGONAL WIRE MESH :

(BONDING)
(CHICKEN WIRE MESH)
05 100 10 -5
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442 WELDED WIRE MESH :

HEXAGONAL
WIRE MESH 1§-19 0.5"
443 WOVEN MESH :
2
444 EXPANDED METAL MESH ,
2-25
445 WATSON MESH :
D
@
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1 HEXAGONAL WIRE MESH
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2. WELDED WIRE MESH
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4. EXPANDED METAL MESH
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! 5. WATSON MESH
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3
Weight of
one layer
Mesh  type per
unit area
kom  Ib/
2

Hexagonal wire mesh

05" x 22 gauge 058 0.12
Square welded

05" x05x 19 gauge 108 0.22
Expanded metal

Expamct TCG263 122 025
Watson mesh 353 0.2

. FERROCEMENT PAMARP 1

43 (TYING WIRE)

WIRE) 2% -2 (

4§ ' (WATER)

Mesh
thickness

mm.

14

2.0

2.5
5.5

15

0.06

0.08

0.10
0.22

Estimate stell

Steel surface per
content unit volume
kgm3  Ib/ft3 mm2/mm.3 infin

410

540

490
605

26 0.275 6.99
34 0.248 6.30

3l 0.245 6.22
38 0.236 5.99

(SOFT GALVANIZED

19
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47 (ADMIXTURES)
(WORKABILITY) 1
(WATER- REDUCING ADMIXTURE)
WORKABILITY
’ (RETARDING ADMIXTURE)

(WATER PROOFING ADMIXTURE)
(ACCELERATING ADMIXTURE)

(WATER-CEMENT RATIO)



- Mathews (5)

- Ahmed and Dawood (6)

(Gt N divh 1002

I
»

shell - type
20 %

conventional ashestos cement

- Anwar (7)

wall panel

brick masonry wall panel

reinforced concrete roof,

No.

oCTEwWw N

No.

(S5 ) [HEEN

[tem
Brick

Portland cement

Sand

34
5,6

4 Ferrocement Wall Panel Economic Analysis

Item Uit Quantity  Unit Pricc(Rs.)

;Steel 6 mm % m 66 340

300 mm c/c both ways

Steel 6 mm (lia. for 10 340

anchorages .

Wire mesh (2 layers) i 1B 20,00

Binding wire kg | 20(H3

Portland cement ba% 4 1100

Sand m 0.28 45.00
Grand Total
Cost per m2

5 Brick Masonry Wall Panel

Unit  Quantity Unit Price(Rs.)

w8 o

- 0.75 45.
Grand Total

Cost per 2

ol

Ferrocement

Ferrocement  roofing units

Total Price (Rs))
22440
34.00
360.00
2000

440.00
12.60

gl

Total Price (Rs.)

990.00
533.50
333.75

1551.25
173.03

2



6 Fcrrocomem Roofing UhiLs

No. Item Unit  Quantity Unit Pricc(Rs)  Total Price (Rs))
1 Lonpltudmal_.skeletal 6 140 105.00
steel"4 mm (lia, (bottom)
2 LonPnudma skeletal 110 140 154,00
steel™4 mm gla. (Sices)
3 Transverse g_teel stir- 80 084 67.20
[Ups 3 mm. gla.
a Binding wire k 1 2000 20.00
5 Portland cement W 55 100 60500
0 Sana - 028 45,00 12,60
Grand Total 1713.8)
Cost per mJ 19040

7 Reinforced Concrete Roof

No. |tem Unit ~ Quantity Unit Pricc(Rs.)  Total Price (Rs.)
1 Reinforcement Steel &0 14,00 1120.00
125 mm dla.& '
250 mm /e
2 Portland cement e 63 11000 71500
z Sand - . 4500 2250
1 Course aggregate : 10 450.00 450.00
5 Shuttermg 2 9 10.00 90.00
Grand Total 239750
Cost per nr 266.40
- Baino (8)
ferro-concrete structures
6 . Phillippine Navy Ferro-concrete

~
nao The ferro-concrete hou
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b1 ]Hl]"’ﬂU'U'H 7  The completed ferrocement house.

3 !'r-'-v".‘)

Auroville
8 , (L
Jaipur 9

|b UN 8 Houses using ferrocement roofings with

— >

unsupported span of 5 m to 10 m. A AN A

a | i VILiSi» i .-.T

”5 mamm dome ongr a temple
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Hansol 3
20 (12

APTT Py S
BN A

Ujung Pandapg ~ Banda
South Sulawesi (13)

2



- . -

-V Barherio ] ],  cupola (15)
- 13 cupols H \
- 14 cupols Tirino

; 20 m span and covers a residential

arca of about 150 m2.
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15,16 Tabasco
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cement cage of ferrocement domes. ﬂ']?‘iﬂ?%ﬂﬂ'ﬂ'ﬂ 10 The ferrocement dwelling constructed by
/ the prisoncrs of the Tabasco Jail.
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Swanson Auckland

West Plaza Auckland
19
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(18)
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20 Lowecost forrocement housing inPapua l\lewGumea

“Ferrigloo”

2

b.

(19

igloo

2|
TENOUN 21 Recent models of Ferrigloo ure more mushroom like in appearance.
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; 22,23 !

F.C Flue 8 Flue Cover

i
[ < FC.vent Cover

~Inlet to Sub - Floor Tonk

AN

Ferro Cement Wa'l

Ground Level+

pr— B

s 7 Ty T 8 |
y ! T4 ol 8¢ i
Below Ground Line \» | )., 8 =2
of Internal Water Tonk —= _ | RN 21%-8
LS ‘[_. 7ol Bkl | S |
i : o—_?’ [
! | S8
I Ilgg !
FC.Pit Lotrine —--ev o s -
o & !
1500 dioy N -l / o s e
2400 decp

All Dimensions ore ~ mm ELEVATION
22

~-9C0 ren diometer Flue Cover
30C mm Internal diameter Flue = &

> #1050 inm. diomater Ven! Covor

100 mm "Cleoronca oll Round— > 650 mm digmelter Vent

Gutter ond PVC
Fipe for Iniet to
Interno!

Monhole to Tenk

SECTION ELEVATION
23

V¢ C Shower = ¢

Finished Lower

~—=1-F.C Pl for
_Kitchen Woste
1500 dio
2400 deep

.Ferro Cement
wolls ,

hoo! 8 Floors

17CO

Heoager Tone for
Kitchen Loundry

F C.Bench with,

— Sloruge bpnr.e}_’.
.

Beneolr.
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One of the residential ferrocement house ﬂ'WﬂJ'i shop's ferrocement residence.
with carport,
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: Building Research Institute of the Stale Engineering Corporation of Sri Lanha
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28 Prismatic ferrocement folded plate sed for cyclone-resistant forrooemant houses,
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ﬂ"IWlJ'J YNOUN 29 Ferrocement shell serves as information and announcement center.
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Chittagong

33 Ferroccment toilet bowl constructed in (a) Bangladesh and (b) Thalland.
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Section A-A
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NOUN 30 Ferrocement tiles with marble finish.
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