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Lecture Meeting

A Lecture Meeting on “Wind Analysis on Structure” was organized on 8™ May, 2015 at 3.00 p.m. in
Room No EE-2, Deptt of Electrical Engg., Jalpaiguri Govt. Engg. College. Er. Amit Shiuly, Asst.
Professor, Deptt. of Civil Engg., Jalpaiguri Govt. Engg. College, Jalpaiguri was the speaker of the day. 26
Participants enjoyed the Lecture Session. The programme was concluded by the vote of thanks by Er. A.

Roy, Hon. Secretary, NBLC (IE).

Title of photo: Er. Ashlm Roy presentlng Memento to Er. A. Shiuly

Title of photo: Er. A. Shiuly at his presentation




Observation of World Environment Day, 2015

World Environment Day, 2015 was

observed by the Institution of Engineers (India),
North Bengal Local Centre on 5" June, 2015 at 3:00
p.m at the office of North Bengal Local Centre
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(1E) within the premises of Jalpaiguri Govt. Engg.
College on the theme of “Seven Billion Dreams.
One Planet. Consume with Care”. Er. N. C.
Sadhukhan, Ex-Faculty-member of Jalpaiguri Govt.
Engg. College, chaired the session and shortly
described the theme and suggested different ideas
about the theme. Er. Suman Koner, Asst. Professor,

Title of photo: Panel Discussion is in progress

Deptt. of Civil Engineering, Jalpaiguri Government
Engineering College was the theme speaker of the day. Er. Suman Koner delivered his speech and
covered various aspects and problems of rising population, increase of consumption and production in a
single planet with huge load on it, effects of ecological hazards on the planet such as global warming,
causes of global warming, consumption habit of common people and its implication in tropical
environment, ecosystem etc. He also suggested different measures to cut off the excess consumption of
the nature. All the members present shared their views on the proposed theme of the day. Er. Ashim Roy,
Honorary secretary also shared his experience about the theme. Finally, Er. Ashim Roy, Hon. Secretary,

North Bengal Local Centre proposed the vote of thanks.

Forthcoming Events

1. Lecture Meeting on “Green Approach to Rural Road Construction” scheduled to be held on
17" July, 2015 (Friday) at 3:00 P.M. at Room No. EE2, Department of Electrical Engineering,
Jalpaiguri Govt. Engg. College, Jalpaiguri Speaker: Er. Abhijit Mondal, Asst Professor, Deptt.
of Civil Engg., Jalpaiguri Govt. Engg. College, Jalpaiguri.

2. Students’ Chapter Programme (Venue & Date to be declared shortly) in the month of August,
2015.

3. Lecture meeting on “Prospects of Non Conventional and Renewable Energy in Present
Indian Energy Scenario” scheduled to be held on 8" August, 2015 (Saturday) at 3:00 P.M.



(Venue to be communicated later on) Speaker: Er. Soupayan Mitra, Asst Professor, Deptt. of
Mechanincal Engg., Jalpaiguri Govt. Engg. College, Jalpaiguri.

4. Celebration of 48™ Engineers’ Day on the appropriate theme of “Engineering Challenges For
Knowledge Era”on 15" September, 2015 (Tuesday) at 2:00 p.m. at the Engineers’ House of
North Bengal Local Centre.

5. Lecture meeting on “Energy efficient Building and its scope in North Bengal” scheduled to
be held on 26™ September, 2015 (Saturday) at 3:00 p.m. at Room No. EE2, Department of
Electrical Engineering, Jalpaiguri Govt. Engg. College, Jalpaiguri.

[Note : All of the Programmes are subjected to last minute changes, if unavoidable circumstance arise.
Members are requested to keep in contact with the website of NBLC (IEI)]

AMIE Summer 2015 Examination
AMIE Summer, 2015 Examination was held from 6™ June, 2015 to 15" June, 2015 (except 12", 13" &
14™ June, 2015) as scheduled by the Head Quarters. In Summer-2015 session, total 177 No. of candidates

including 02 Non-Diploma candidates and 51 Section B Candidates appeared for examination in our

centre. It was conducted very peacefully. Final Report of the same send to Head Quarter on 16™ June,

2015 vide Memo No: NBLC/IE/S’15/020/2015-16, Dated: 16™ June, 2015.

Photographs taken during Summer’ 2015 AMIE Examination




IEI Election Important Announcement for Corporate members

Dear Corporate Members,

With regards to the subject mentioned above, you are aware that the Council of The Institution of Engineers
(India) has decided that the next election would be totally on online system and no paper ballot shall be
issued. Hence, all corporate members are requested to register / Update their e-mail id and mobile number
in order to enable them to exercise their voting right and also to participate in the IEI election process.

We request you to please register your e-mail id and mobile number in the IEI database. Members already
having login details for IEI portals may update the same through IEI Website (www.ieindia.org) directly.
Alternatively, members may communicate their e-mail id and mobile number to pro@ieindia.org /
edp@ieindia.org for updation quoting their membership number immediately.

Awaiting your early response in this matter.

List of newly Elected/ Upgraded Corporate Members

SI. No. Membership Date of Division of Centre of
No & Name Election Attachment Attachment
1. M-151243-3 30.04.2015 MC North Bengal
MRSUBHAJIT ROY

S/O SUKUMAR ROY
C/OSUKUMAR ROY

ROY BHAWAN

D B C ROAD OPP B S N L OFFICE
WEST BENGAL

734004

Mob: 9830744707
Email:subhajitorama@gmail.com

2. F-119808-0 30.052015 Cv North Bengal
MRBISWANATH MAJUMDAR

S/O SHRI LAKSHMINARAYAN MAZUMDAF
EAST SARADA PALLY

PG KADAMTALA

SIBHANDIR SILIGURI

WEST BENGAL

734433

Mob: 8017439376

Email: drmridulachatterjee@gmail.com

3. AM158593-5 30.052015 ET North Bengal
MR PRIYESH CHAKRABORTY

S/O SHRI PARTHA CHAKRABORTY
WARD NO 1

COURT COMPLEX

AUROBINDO NAGAR

WEST BENGAL

736122

Mob: 8334855554

Email: priyeshchakraborty@yahoo.com
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AM159347-4

MR SOUGATA SEN

S/O LATE KALYAN SEN

C/O SHRI KESHOB CH RAY
WARD NO 6

GODHULI BAZAR DINHATA
WEST BENGAL

736135

Mob: 8537005506

Email: sougata.sougata@gmail.com

30.06.2015

EL

North Bengal

AM159476-4

MR SOUVIK SEN

S/O NANTU SEN

NO - 64 R K ROAD
ASHRAMPARA

SILIGURI

WEST BENGAL

734001

Mob: 9007007403

Email: sensouvikl@gmail.com

30.06.2015

Cv

North Bengal
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ARTICLE OF THE QUARTER

OWIND ANALYSIS ON STRUCTURE 6

* Er. AMIT SHIULY *
(Asst. Professor, Department of Civil Engineering, Jalpaiguri Government
Engineering College, Jalpaiguri.)

Introduction:

This note is intended to introduce the basic concepts of wind engineering and particularly
dynamic responses to wind. It is intended for those not so familiar with the intricacies of wind
engineering as it relates to structure design.

STATIC WIND FORCES

Civil engineers deal with two type of loads-static and dynamic. Wind is one of the dynamic
kinds of load. The force exerted by wind varies with the wind speed and its associated
turbulence. Turbulence is affected by metrological factors, temperature and terrain. An
anemometer is used to measure the wind speed and its direction. Turbulence cannot be so easily
measured but its effects must be considered.

FLOW OF WIND

As the sun shines on the earth, different parts of the land and sea heat at different speeds. This
results in high and low pressure areas and leads to the lift and fall of air passes across the entire
globe. Due to the angle of the earth while rotating the majority of the heat falls upon the middle
of the world (equator) and much less towards the ice caps of the northern and southern
hemisphere As the warm air rises on the equator the cold air is pulled in from the ice caps. This
spreads the warmth across the globe and results in moving air patterns. Changes in temperature
and pressure near the earth’s surface causes air to move across the earth’s surface. This
movement exerts a horizontal drag force which retards the air flow. It is this force that we
consider wind force.

ANEMOMETER DATA

A spinning anemometer magnetically induces a voltage that is proportional to the wind speed.
This voltage is measured and plotted against time to give a history of wind speeds in a chart
called an anemogram. This output is the instantaneous wind speed at any given time. The
voltage is subject to a conversion factor specific to the anemometer for reporting purposes. An
anemogram is a graphic record of the measurements of an anemometer. There are mountains of
this data available to engineers. Statistical techniques must be used to analyze or reduce the data
into a useable format. Engineers do not use short-term wind events to establish building codes.
They use more significant events like the one shown below. Notice how its energy over time is
more impressive.

RETURN PERIODS

Designers of buildings and other structures often want to optimize their designs based upon the
significance of their structures. Wind data can be analyzed to determine the likelihood of a
given wind in a given time period. The theoretical return period is the inverse of the probability



that an event well be exceeded in any one year. A fifty year wind has a one in fifty (2%) chance
of occurring in any given year.

WIND PRESSURE

Wind is air in motion. Structure deflects or stops the wind, converting the wind’s kinetic energy
into potential energy of pressure, thus create wind loads. The kinetic energy available in wind to
act as a force per unit area or pressure, as a function of wind speed V, is taken as:

|
KE=—pV~
2

DYNAMIC EFFECTS OF WIND (VORTEX SHEDDING)

As wind moved at constant speed and suddenly the air particle are stopped by the surface
friction. Small mass of the restrained air will periodically break off and created the process of
vortex shedding. The change in velocity causes the change in pressure and creates excitation to
the structure. Alternating vortex shedding will create asymmetry and oscillatory lift. The
cylinder in VIV (vortex induced vibration) oscillates perpendicularly to its axis and transversely
to the flow velocity.

N
TSI s

(a) Elevation (b) Plan

Shedding

— | Flow Lines Movement

,
[
= O
—_—
—_—
E— J
/
VOrTices

Movement

Shedding

When the excitation frequency (w) matches with frequency of structure (wp) then resonance
occurs, and structure is deflected (Ry) in tremendous amount. This resonance can be avoided by
providing spoilers, dampers or modifying the natural period of the structure to be away from the
resonance.



WIND LOAD ON STRUCTURES (IS 875 (PART 111):1984)

The wind pressure/load acting on the structural system depends on:
Velocity and density of air
Height above ground level
Shape and aspect ratio of the building
Topography of the surrounding ground surface
Angle of wind attack
Solidity ratio or openings in the structure

x  Dynamic effects induced by the wind load
In determining the wind load, a probabilistic approach is often used. A mean return period of 50
years is used in the code.
Accurate determination of wind loads on complicated /tall buildings is possible only by
conducting tests in Wind Tunnels. In India also several boundary-layer wind tunnel facilities
exist and include NAL, Bangalore, 11Sc., Bangalore, SERC, Chennai, IIT Bombay, IIT Roorkee
and IIT Delhi.
VZ = Vb kj_ kz k3

} V.= Design wind speed at any height z in m/s

} V= Basic wind speed (Fig. 1 of the code)

} ki =Probability factor or risk coefficient (Table 1 of the code)

} k= Terrain, height and structure size factor (in Table 2 of the code)

} ks =Topography factor (section 5.3.3 of the code)
The design wind pressure

pq = 0.6 V2,

X X X X X X
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W 55 m/sec - 203 km/h
B 50 mfsec - 182 km/h
m 47 misec - 176 km/h
m 44 misec - 158 kmvh

= 39 misec- 144 km/h
B 33 m/sec - 125 km/h




Type of building Coi

Buildings with low permeability (less than 5% openings in wall area) +0.2
Buildings with medium permeability (5-20% openings in wall area) + 0.5
Buildings with large permeability (openings in wall area > 20%) +0.7
Buildings with one side opening See Fig.

Design wind force for block building
The force of the block type of structure can be given as
F=C: Ae Py
Where A; is the effective area, pq is the design pressure and C; is the coefficient which can be
obtained as following chart
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Revision of IS: 875-Part 3
x  The draft code contains several major changes, specially for calculating the dynamic

effects of wind. Wind pressure for flexible buildings should be multiplied by the
dynamic response factor Cqyn, instead of the gust factor G.Draft code available at:
http://www.iitk.ac.in/nicee/IITK-GSDMA/W02.pdf . When one or more similar or
dissimilar structures are placed downstream or upstream of the structure, the ‘stand-
alone’ values of pressures and forces get altered. This is termed as interference effect
This effect is considered in the draft wind code.
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Flow around isolated building Flow around two buildings

SHAPE STRATEGIES TO REDUCE EXCITATION
To reduce wind force the following strategies can be taken
x  Softened corners

x  Tapering and setbacks

X Varying cross-section shape


http://www.iitk.ac.in/nicee/IITK-GSDMA/W02.pdf

x  Spoilers
x  Porosity or openings

CASE STUDIES
Ferry bridge cooling towers collapse Pontefract, England

On November 1, 1965, at Ferry bridge power near Pontefract, England, three of the largest
natural draft cooling towers in the world collapsed during a gale force wind. The wind stretched
the reinforced concrete membranes of the towers beyond their structural capacity, causing the
concrete to vibrate at a high-pitch and ripple into waves. The upper and the side sections
ultimately buckled into the centre of the towers.

v a’f' 2

Ferry bridge cooling towers collapse

Tacoma Narrows Bridge Collapse

The design Tacoma Narrows Bridge included

Suspension bridge

Two Towers

Two Main Cables

Two Anchorages

One Lane Highway

False Bottom Caisson

600 ton blocks of concrete were used to anchor the caisson

X X X X X X X

At 11am on November 7, 1940 a 42 M.P.H. wind came. For that wind no one died in the
collapse but several cars were thrown into the water. Cause of the collapse is due to
Mechanical Resonance. When the natural frequency of vibration matches the frequency of
oscillation, resonance occurred. The 42 mile and hour winds caused the resonance. For that
reason, soldiers marching in lockstep over a bridge can destroy it by creating resonance.
The force of the wind when contacting the thick garter on the bridge matched the natural
frequency or ‘critical speed’ of the bridge creating bigger and bigger horizontal oscillations.
“The consulting designer, Leon Moisseiff felt the fall occurred because engineers did not
know enough about vortex shedding phenomenon in aerodynamics, and that lack of funds



had forced the building of a bridge unprecedently narrow for its length. (University of
Washington- Special Collections)”.

Tacoma Narrows bridge collapse

Outcome of the collapse:

Incorporated the force from wind into the design of bridges
Used a vented garter and roadway

Reinforced existing bridges

Made bridges thicker and wider

X X X X

CONCLUSION
Form the present study the following conclusion shall be made

x  The general design requirements for structural strength and serviceability assume particular
importance in the case of tall building design as significant dynamic response can result
from both buffeting and cross — wind loading excitation systems.

x State of the art boundary layer wind tunnel testing, for determining global and local force
coefficients and the effects of wind directionality, topographical features and nearby
structures on structural response, is recognized as being particularly useful to tall building
design.

x  The emerging use of codes, particularly at the concept design stage is also noted as assuming
increasing importance in the design of tall building.



