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Cement Mortar

En Elastic Modulus (MPa) 25000.0
fm Compressive Strength (MPa) 50.0
fim Tensile Strength (MPa) 4.2
Gf Fracture Energy (N/mm) 0.15
v Poisson’s Ratio 0.167
&y Ultimate Compressive Strain 0.016
a Tension Stiffening Coefficient 0.7
Mild Steel
Es Elastic Modulus (MPa) 172400.0
Es Elasto-Plastic Modulus (MPa) 14109.0
fy Yield Stress (MPa) 198.2
fy Ultimate Stress (MPa) 360.4
Ds Diameter of Bar (mm) 6.0
\Zi Volume Fraction of Skeletal Steel 0.0122541
Wire Mesh
Ew Elastic Modulus (MPa) 62500.0
Ew Elasto-Plastic Modulus (MPa) 4436.3
fyw Yield Stress (MPa) 255.0
fuw Ultimate Stress (MPa) 436.0
Dy, Diameter of Wire (mm) 0.8
Viw Volume Fraction of Wire 0.0081073
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A Jhall (Tiacg ) (SR had) (3o A JS graleadl) s Juualds 1(2) Jgaad

Layer Pattern

@) 1)
1 4 3
2 4 3
3 4 3
4 4 3
5 3 3
6 3 3
7 3 3
8 3 3
| 9 3 3
| 3 3
3 3
3 3
3 3
3 3
| 3 3
3 3
3 3
Layer Pattern Layer 3 Layer 4
d @ @ © @ O ® G ] @
1 9 2.996 -0.478 0.0 4 0.419 0.0 45.0
2 9 2.853 -0.478 0.0 4 0.419 0.0 45.0
3 9 2.853 -0.478 0.0 4 0.419 0.0 45.0
4 9 1.902 -0.478 0.0 4 0.629 0.0 45.0
5 3 0.251 0.625 0.0 4 0.479 0.740 90.0
6 4 0.419 0.0 45.0 3 0.251 0.625 0.0
7 4 0.419 0.0 45.0 3 0.251 0.625 0.0
8 4 0.629 0.0 45.0 3 0.251 0.625 0.0
9 3 0.482 0.280 0.0 4 0.920 0.500 90.0
10 4 0.511 0.0 45.0 3 0.482 0.280 90.0
11 4 0.511 0.0 45.0 3 0.482 0.280 90.0
12 4 1.208 0.0 45.0 3 0.482 0.280 90.0
13 3 0.482 0.280 0.0 4 0.920 0.500 90.0
14 3 0.482 0.280 0.0 4 0.805 0.500 90.0
15 3 0.482 0.280 0.0 4 1.841 0.500 90.0
16 3 0.482 0.280 0.0 4 1.611 0.500 90.0
17 3 0.482 0.280 0.0 4 0.614 0.500 90.0
Layer 5 Layer 6
Layer Pattern @ @ ) @ ol @ G | @
1 9 2.996 0.478 0.0 3 0.250 0.625 0.0
2 9 2.853 0.478 0.0 3 0.250 0.625 0.0
3 9 2.853 0.478 0.0 3 0.250 0.625 0.0
4 9 1.902 0.478 0.0 3 0.250 0.625 0.0
5
6 4 0.479 0.740 90.0 | (1) : Reinforcing Bar Designation
7 4 0.419 0.740 90.0 || (#3, #4, #9)
8 4 0.503 0.740 90.0 | (2) : Layer Thickness in Normal-
9 ized t-Coordinate(x100)
10 4 0.920 0.500 90.0 |l 3) : Layer Position in Normalized(
11 4 0.805 0.500 90.0 t-Coordinate (Top: t=+1,
Layer 7 Bottom: t=-1)
Layer Pattern 5 a 3 @
1 4 0.479 0.740 90.0 (4) : Angle Between The
2 4 0.479 0.740 90.0 Reinforcement And The
3 4 0.419 0.740 90.0 Local X-Axis (Degree)
4 4 0.503 0.740 90.0
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Cement Mortar
Enm Elastic Modulus (MPa) 20690.0
fm Compressive Strength (MPa) 30.2
fim Tensile Strength (MPa) 4.8
Gf Fracture Energy (N/mm) 0.1
v Poisson’s Ratio 0.145
&y Ultimate Compressive Strain 0.012
Wire Mesh
Steel Bar Designation #3 #4 #9
Ew Elastic Modulus (MPa) 200000.0
Ew Elasto- Plastic Modulus (MPa) 40000
fyw Yield Stress (MPa) 252.9 | 219.1 | 306.6
fuw Ultimate Stress (MPa) 364.2 | 344.9 | 420.0
Dy, Diameter of Bar (mm) 1.22 | 1.57 | 3.43
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NONLINEAR FINITE ELEMENT ANALYSIS OF
FERROCEMENT SLABS AND SHELL ROOFS

Dr. Mohamad N. Mahmood Sura A. Majeed
Assistant Professor Assistant Lecturer
Civil Eng.Dept.- Mosul University

ABSTRACT

The present work involves developing an analytical model
to study the behavior of ferrocement slabs and shell roofs, and to
adopt the most realable constitutive relationships for the mortar
material to predict the nonlinear response of ferrocement roofs by
using the finite element method. To represent the mortar and wire
mesh, a layered approach is used. Mortar is considered as a
strain-hardening material and exhibiting strain-hardening
behavior till it reaches the peak stress, beyond which, mortar
enters the descending portion (strain softening) until it reaches
the crushing strain. Tension stiffening is used to model the post-
cracking tensile strength of the mortar. Under further loading in
post-cracking stage shear retention is used to model the shear
transfer throughout the cracks. The behavior of steel
reinforcement and wire mesh is considered as elastic perfectly
plastic with linear strain hardening. The predicted results of
ferrocement slab and cylindrical shell roofs had shown a good

agreement with the published experimental results.
KEYWORDS

Ferrocement, Mortar, Shell Roofs, Wire Mesh, Finite Element,

Non-linear Analysis.
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