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¢ Grade of concrete M25

e Shear Stud Details:25 mm diameter ;100
mm high

¢ Reinforcement Detail: 8 mm diameter

@ 100 mm c/c—at supports

8 mm diameter @ 315 mm ¢/c — at bottom

transverse

e Span: Double- Un propped
DESIGN EXAMPLE

Design of Composite slab with profiled steel
sheeting (As per BS 5950: part 4, Euro code 4
and IS 456:2000 wherever applicable)
Spanofslab =1.75m

Span of beam =5m

The characteristic strengths and the partial safety
factors for materials (y,,) are as follows:
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Profiled steel sheet: f,, = 250 N/mm’, ya= 1.1
Concrete; cube strength: f, =25 N/mm’ yc=1.5
Reinforcement; yield strength:f, =415 N/mm’,
Y.=1.15

Structural steel; yield strength:f =250 N/mm®y, =
1.1

Shear connector; 25-mm headed stud, 100 mm
high; ultimate strength=540 N/mm?, yv=1.25
Resistance of the shear connector Q, = 93.5 kN
(IS: 11384-1985 Clause 9.3 Table 1)

(25 mm diameter shear connector 100 mm high
and M25 grade concrete)

Dead loads
Floorfinish =1kN/m*
Live load =2.0kN/m’

Design a continuous composite slab with profiled
steel sheeting.

1. Profiled steel sheeting as shuttering

The profiled steel sheeting must resist the weight
of wet concrete and the construction loads.
Assuming the following trapezoidal type of
profiled sheet;

Figure 5 - Section of Profiled Sieel Sheet
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f=550 N/mm’ ,h=145 mm only 50 7 %
5 5. Net savings in overall project by use of
Load (kg/m)unpropped | high gradg steel is aboput J10 to }1'5%
- 3;‘: [ ;'_ 6. Steel consumption decreases
2500 . References:
2000 “weisi e Euro code 4: Part 1.1: Design of composite
1500 e—Sanee: steel and concrete structures; General rules
- . and rules for building
) —es 1 e Eurocode4: Part1.2: Structural fire design
. o A0 o BS 5950-1994(Part 4). Code of Practice for
0 o5 1 15 2 25 3 35 design of composite slabs with profiled steel
s BN S o e s sheeting
f=550 N/mm’ ,h=240 mm o IS 11384-1985: Code of Practice for
; _ Composite construction in Structural Steel
! Load (kg/m)unpropped and Concrete
3500 - D . |S 456-2000: Plain and Reinforced Concrete
3000 ! Code of practice
2500 o e IS 800-2007: General Construction in Steel
2000 - :_;:: Code of practice
} I a2 @ 15 1642: Fire safety of buildings
1000 b ™) (General):Details of construction
500 L = - e Thakkar Group of Companies Section
8 ! Property manual
0 05 1 15 2 25 3 35 ]
Interpretations
Span of slab = 2 m, Dead load on slab = 0.5 m?
Live load on slab = 1 t/m* Total thickness of slab
required = 240 mm
Io;alzload on slab = 0.5+1=1.5 t/m2 = 1500 About the Author :
gm . @ | Brijesh Pandya, Pragnya Shah,
Consider 1 m width of slab, total load on slab = De]sign enginyeer Thgk‘,ﬁa, Group
1500 kg/m of Companies.

From Load v/s span graphs Email : b indi
: bpandya@metcraftindia.com
For grade of sheet = 250 N/mm" Guide : Harismita Pathak,

Thickness of sheet required = 1.2 mm | S. P. Colleae of Enqineering.
For grade of sheet = 350 N/mm’ pe SR
Thickness of sheet required = 1 mm

For grade of sheet = 550 N/mm’

Thickness of sheet required = 0.8 mm

Conclusions

With increase in grade of sheet;
1. Thickness of sheet reduces for the same
capacity
2. Self weight of sheet decreases
3. Load capacity increases
4. Cost difference between grades of steel is
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DESIGN AND CONSTRUCTION OF WIREWOUND
CIRCULAR PRECAST,
PRESTRESSED CONCRETE TANKS

Sanjay Mehta

Abstract:

Circular precast, prestressed circular concrete
tanks, although common in the North American
Continent, are only now making their way in the
Indian subcontinent. Circular concrete tanks,
prestressed with continuous, spirally wrapped
high strength steel wires offer superior
performance, liquid tightness and service life as
compared with the reinforced concrete tanks.
Once hydro tested after initial construction, such
tanks can be virtually maintenance free. Liquid
tightness of such tanks is particularly appealing in
terms of Indian context because of significant
water loss in storage and distribution systems.
Furthermore, replacing a system of Underground

Sump Reservoir (USR) and Elevated_ Storage
Reservior (ESR) with a single. tall prestressed

concrete tank can result in significant savings in
pumping electricity cos,t in addition to savings in
land and excavation cost. Precasting operation
has an added advantage of speeding up the
construction. Tanks as large as 100m in diameter
and 25m in height have been successfully
designed and constructed across the United
States. This article is written to explain salient
features of design and construction of such tanks.

INTRODUCTION:

Circular reinforced concrete tank walls are
designed and constructed to keep concrete hoop
stress within modulus of rupture when subjected
to liquid load. Amount and spacing of
reinforcement is designed to control cracking
within the tank wall as per the applicable
provisions of IS 3370 and IS 456. Typically, base
of the tank wall is either fixed or hinged to the

footing. This traditional approach to reinforced
concrete tank design has three major problems:

|8 Concrete is in tension in circumferential
direction when subjected to liquid load. No
amount of mild steel reinforcement can
prevent concrete from cracking or micro-
cracking. The problem is exacerbated
when shrinkage and thermal stresses are
added to tensile hoop stresses. At best, itis
possible to design for crack control as
exemplifiedin IS 3370'.

P The fixed or hinged base prevents lateral

' movement of wall base when subjected to
the liquid load. This results in vertical
bending of the tank wall. Flexural tensile
stress well in excess of modulus of rupture
of concrete can develop due to this base
restraint.

3. In case of a seismic event, the load path
from tank wall, subjected to
convection and impulse, goes through the
wall-footing joint. Although this joint can be
designed and reinforced to provide the
required ductility, it is not possible to control

liquid |

cracking in case of an extreme seismic |

event. The liquid tightness of the tank will

be compromised during such a seismic

event, precisely the time when water
requirement is very critical to control post-
earthquake fires.
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NEOPRENE RUBBER SEARING
PADS (2 PER PANEL)

=—QUTSI0E FACE OF FOOTING

L-gumstw “EXCAVATE SUBGRADE AS REQUIRED
TO REACH FIRM BEARING STRATUM.
PLACE AND COMPACT SELECT AL TO
¢ BASE CABLE PROVIDE UNIFORM BEARING SURFACE

Figure 4: Wall-Floor-Footing Details

per ACI 350-06°, Appendix G, floors uptc 0.15m in
thickness are classified as “membrane” floors.
Membrane floors are designed with a single layer
of reinforcement in each direction for creep and
shrinkage of concrete. They have very little
flexural capacity and liquid load is transferred
“directly” to the supporting soil. That is, the slab is
flexible enough to conform te the deformed shape
of supporting soil. The key to the successful
performance of a membrane floor lies in the
uniformity and strength of subgrade. So long as
supporting soil is compacted properly to aveid
localized settlement, the membrane slab will
deform in “dish-type” settlement shape. ACI 372R

-03°, Appendix A, Section A.3.2 describes
deflection limits on various deformation modes of
membrane slab-on-grade, along with design
considerations.
The ring footing is connected to the membrane
floor using haunch and reinforcement as shown in
Figure 4. The membrane floor acts as a “tie”
which prevents footing rotation due to eccentricity
of the vertical load. The design approach requires
checking tie stress at floor-footing haunch to
ensure that the tensile tie stress is well within the
modulus of rupture of concrete to ensure liquid
tightness. The width of the footing is selected such
that stresses from vertical loads are within the
allowable soil bearing capacity.
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