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ABSTRACT
In the fast growing world the economy but especially technology and production of goods are developing very rapidly. The engineering design that should predict these results of this development and equip the society with tools for controlling and using them, plays very significant role. Fast developing technology brings much benefit to humanity and makes life easier and more comfortable. One can say that engineers have privilege of making bloodless and peaceful revolution.    At the same time fast developing technology creates traps and dangers for groups of the society and for individuals, and maycause harms. Inventions of Alfred Nobel, Samuel Colt and Eliphalet Remington as well as nuclear research brought significant amount of progress for nations and societies but also brought harm and disasters. This harm stroked societies and individuals. The role of engineering design is to predict these harmful actions, neutralize or eliminate them or even change them from harmful into friendly. Such action follows exactly the way recommended by BTIPS (Brief Theory of Inventive Problem Solving) especially by the module Prediction.  This module recommends creating a hierarchy of components.   Xxxxxx 10/9/18 2:004 AM When developing Prevention Engineering the hierarchy of the systems should be described and the contents of modules defined. These can be named as: mega-system, super-system, systems, sub-systems, systems, elements and items. The contents of these components should be defined. For example a transportation system could be defined as air-transport, ground, water and underwater- transportation systems. All those systems should be design in such a way that harm to humans and nature should be prevented. The means and approach to such design and production should defined as rules, recommendations and even strict norms. The recommendations for introducing Prevention Engineering in education are proposed in the presentation and some examples developed during the Senior Design course are quoted. For examples personal equipment to protect groups and individuals as design by Senior Design engineering students are described. The recommendations for teaching design are quoted.  

To define and formulate Prevention Engineering as a branch of engineering   is the necessity of our times. On every step of our lives we face necessity of preventing harms and destruction that can be done by the surrounding world. In this paper the method of protecting humans living and operating in the surrounding world. The preventing actions can connect to BTIPS - Brief Theory of Inventing Problem Solving

.The paper follows some statements of IMECE 2011-62293 “Solving Problems with Contradictions – The Challenge of 21st Century Engineering Education, Research and Practice”. They are several origins from which Prevention Engineering should emerge. First come from our normal life where the positive actions of humans are threatened by nature. Second is created by the technology itself, by developments that are supposed to make human life easier but may be dangerous in application. Third come from the hostile actions performed intentionally by other humans. 

Key words: Technology development, harmful influence of technology harmful actions of environment, harmful actions of nature, hostility of humans, Prevention Engineering
Nomenclature

Names:
World Tallest Buildings 
     six tallest buildings in the world
NY Tallest Buildings 
        six tallest buildings in NY ccity Unfinished Tallest Building    ten tallest buildings under



      construction   
Abbreviations:
CE
 Civil Engineering
CSE
 Computer Science and Engineering
ME

 Mechanical Engineering
UConn

 The University of Connecticut
UNESCO 
United Nations Educational, Scientific
and Cultural Organization 
FEMA 

Federal Emergency Management Agency
BoE

Branch of Engineering

PE

Prevention Engineering

PTE

Preventative Engineering

BoE

Branch of Engineering

Definitions:
Prevention  -     Prevention is the action of stopping something
                         from happening or arising. 

Engineering – It is the discipline and profession that applies scientific theories, mathematical methods, and empirical evidence to design, create, and analyze technological solutions cognizant of safety, human factors, physical laws, regulatory statements, practicality solutions, and cost.

Branch of Engineering Civil Engineering – A branch of engineering is a subarea of engineering in which a narrower specialty is included as for example civil, mechanical, electrical and chemical. However as technology develops such clear division is not possible and interdisciplinary specialties were created.   These are numerous other engineering sub disciplines and interdisciplinary subjects that may or may not be part of these major engineering branches. In the contemporary era, engineering is generally considered to consist of the major primary branches of civil engineering, mechanical engineering, and chemical engineering and electrical engineering, A new  branch of engineering is proposed that would fulfill disaster prevention function  such function should be cold Prevention or Preventive Engineering.
Primary engineering branches  

 “Mechanical engineering” the branch of engineering dealing with the design, construction, and use of machines.
“Mechanical engineering” the branch of engineering dealing with the design, construction, and use of machines.

“Mechanical engineering” the branch of engineering dealing with the design, construction, and use of machines.

“Mechanical engineering” the branch of engineering dealing with the design, construction, and use of machines.

Interdisciplinary engineering specialties
They are nterdisciplinary combination of  engineering specialties as for examples:

mechatronics – mechanical and electrical engineering hybrid
nanoengineeribg: introduction of nanotechnology into existing fields of engineering
system engineering
Systems engineering is an interdisciplinary field of engineering that focuses on how to design and manage complex engineering projects over their life cycles. Issues, such as reliability, logistics and coordination of different teams, evaluation measurement and other disciplines become more difficult when dealing with large or complex projects.

Software Engineering: 

Software Eng
ware engineering the application of a systematic, disciplined, quantifiable approach to the development, operation and maintenance of software and the study of these approaches; that is, the application of engineering and computer science to software.
Reference: 
https://en.wikipedia.org/wiki/List_of_engineering_branches#Interdisciplinary
What Preventative Engineering Prevents:
Prevents from harmful action of nature and humans and combination of both. 

Action of Nature, Action Earth, Action oh Humans, Combination Nat and Hum, Action of Space

XXXXXXXXXXXXXXXX 10/25/2018 1:25 PM
Action of Nature

Air/Weather
Hurricane, Tropical Storms, Tornados, Lightning, Cyclone
Earth 

Earthquaqe, sunami, vulcanical actions

Space

Meteroid

ydarzenie z 30 czerwca 1908, które miało miejsce w tajdze w środkowej Syberii nad rzeką Podkamienna Tunguzka, na północ od jeziora Bajkał na obszarach niezamieszkanych. Doszło tam wówczas do ogromnej eksplozji, która powaliła drzewa w promieniu 40 km, widziana była w promieniu 650 km, słyszana w promieniu 1000 km, zaś niezwykle silny wstrząs zarejestrowały wówczas sejsmografy na całej Ziemi, a wreszcie – dzięki szczególnemu położeniu Słońca w okresie przesilenia letniego, wskutek odbijania światła przez pył, będący efektem eksplozji – w wielu europejskich miastach zaobserwowano zjawisko „białej nocy”. Uderzenie było tak silne, że ówczesne rosyjskie magnetometry pokazywały w jego rejonie drugi biegun północny.
bout 304,000 results (0.47 seconds) 


1..1 Tunguska event - Wikipedia
https://en.wikipedia.org/wiki/Tunguska_event


The Tunguska event was a large explosion that occurred near the Stony Tunguska River in Yeniseysk Governorate (now Krasnoyarsk Krai), Russia, on the morning of 30 June 1908 (NS). The explosion over the sparsely populated Eastern Siberian Taiga flattened ...... The Tungus Event: The Great Siberian Catastrophe of 1908, (New York) ...
Solar Flare, position of moon, planet obstruction, unknown spacecraft returning to earth.

Humann Actions
Dreaming Engineering – One mile tall blding, other tall buldings, strange buldings,udergraud cnstructions, under water structures. 

Wars

Weapon
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INTRODUCTION
What is Prevention Engineering
   Prevention is the action of stopping from happening or making impossible an anticipated event or intended act.XXXX
What are the Dangers of Nature

The Dangers caused by Air, Water, Earth, Thunders or combination of those. 
2 Indonesia tsunami: At least 48 dead after quakes hit Sulawesi



By Nicole Chavez and Mochammad Andri, CNN 
Updated 2:25 AM ET, Sat September 29, 2018 

· 0 
· 0 

· MORE

· At least 48 people have died since Friday and authorities are warning that the death toll may substantially rise in the coming days, Indonesia's Disaster Management Agency spokesman Sutopo Purwo Nugroho said.

· Rescuers walk among debris after a series of earthquakes and a tsunami in Palu on Friday.
· A tsunami (from Japanese: 津波, "harbour wave";[1] English pronunciation: /tsuːˈnɑːmi/ tsoo-NAH-mee[2]) or tidal wave, also known as a seismic sea wave, is a series of waves in a water body caused by the displacement of a large volume of water, generally in an ocean or a large lake. Earthquakes, volcanic eruptions and other underwater explosions (including detonations of underwater nuclear devices), landslides, glacier calvings, meteorite impacts and other disturbances above or below water all have the potential to generate a tsunami.[3] Unlike normal ocean waves, which are generated by wind, or tides, which are generated by the gravitational pull of the Moon and the Sun, a tsunami is generated by the displacement of water.
· A tsunami warning system is being installed in the Indian Ocean. 

	


· One of the deep water buoys used in the DART tsunami warning system

· Computer models can predict tsunami arrival, usually within minutes of the arrival time. Bottom pressure sensors can relay information in real time. Based on these pressure readings and other 

· in the Indian Ocean. 

	


This isn't likely to happen on the East Coast, but it could. This is an aerial view of damage to Sukuiso, Japan, a week after the earthquake and subsequent tsunami devastated the area in March, 2011.

Credit: Dylan McCord. U.S. Navy 

On March 11, 2011, a magnitude-9 earthquake shook northeastern Japan, unleashing a savage tsunami.

The effects of the great earthquake were felt around the world, from Norway's fjords to Antarctica's ice sheet. Tsunami debris has continued to wash up on North American beaches years later.

	


	


	


Maria

Hurricane Maria
Disaster

Hurricane Maria is regarded as being the worst natural disaster on record to affect Dominica and Puerto Rico, and is also the deadliest Atlantic hurricane since Hurricane Jeanne in 2004. Wikipedia
Highest wind speed: 175 mph
Date: September 16, 2017 – October 2, 2017
Category: Category 5 Hurricane (SSHWS)
Total fatalities: 3,057 total
Lowest pressure: 908 mbar (hPa); 26.81 inHg
Affected areas: Puerto Rico, Dominican Republic, Dominica, MORE
Did you know: Maria is the third-costliest Atlantic hurricane ($91.6 billion in damage). wikipedia.org
Cyclon 

Hudhud
Debbie 

Rake

Marcia

Cyclone hurricane

Tropical Cyclones –

A tropical cyclone is a rapidly rotating storm system characterized by a low-pressure center, a closed low-level atmospheric circulation, strong winds, and a spiral arrangement of thunderstorms that produce heavy rain. Wikipedia
Last in South Carolina
Tornado

Tyhoon 

Tropical Storrms

Earthquicas

Table 1. Choice and distribution of the course material lectured during three 50 minute class meetings a week.
	Week 
	Topics to Read and Extra Assignments1  
	Home-work 
	Projects 

	1
	Introduction to Design
	HWK 1 
	Project # 1: Idea Generation (IG) Assigned 

	2
	Materials, Moment of Inertia, FBD2  
	HWK 2
	Idea Generation (IG) Discussion

	3
	Load and Stress Analysis, FBD
	HWK 3
	Idea Generation (IG) Consulting 

	4
	Load and Stress Analysis
	HWK 4
	 Project # 1 

Idea Generation                        Due

	5
	Review  and Exam I
	
	

	6
	Deflection        and Stiffness I
	HWK 5
	Project # 2 Safety Project - Assigned

	7
	Deflection and  Stiffness II
	HWK 6
	Project # 2 Safety Project- Discussed & Consulted

	8
	Failures from Static Loading
	HWK 7
	 Project # 2 Safety Project - Due

	9
	Review and Exam II 
	
	

	10
	Fatigue Failure from Variable Loading
	HWK 8
	Project #3  Shaft Project - Assigned 

	11
	Shafts and Components
	HWK 9
	Project #3  Shaft Project- Discussed

	12
	Gears and Components
	HWK10
	Project #3  Shaft Project- Consulted

	13
	Screws and Fasteners 
	HWK 113 
	Project #3 Shaft Project - Due

	14 
	Review and Exam  III
	
	


DEVELOPING DESIGN CREATIVITY THROUGH THE STUDY OF HISTORIC ENGINEERING ACHIEVEMENTS 
   In designing of machine improvements, but especially in designing new machines, inventive engineering concepts are very important. Understanding how the machines are built, how they are structurally supported and how they operate is a sine qua none for mechanical engineers to be good machine designer. For this reason knowledge of structures and simple machines, that have been built in the past, as well as those that currently exist, and are presently operating, is important and may be the key to the present and future revolutionary ideas. Students should acquire such knowledge through the activities 
STUDYING STRUCTURAL ACHIEVEMENTS IN NON- MECHANICAL DISCIPLINES
   The above examples show structures of the different types.  The last two [3], [9] are typical civil engineering and architectural schematics but they can also be used as sources of ideas for mechanical solutions. The Great Pyramids pertain to 
STRUCTURAL ANALYSIS EDUCATION AND DESIGN KNOWLEDGE IN MECHANICAL ENGINEERING 

   Structural analysis education is an important factor that determines one’s level of design knowledge in engineering. As a matter of fact ME students at UConn are required to take a basic structural course taught by the Civil Engineering 
taught in the course to fully prepare students for the practical work challenges faced by designers.
THE INFLUENCE OF the MECHANICAL ENGINEERING TEACHING AND RESEARCH ON THE ACHIEVMENTS OF DESIGN COURSES
   Some significant factors leading to student success in  Design of Machine Elements are classroom  pedagogy, strategic Mechanics of Materials research within  the ME Department and the direct and indirect involvement  of the ME faculty in the mechanical design process.  The success of design courses such as Design of Machine Elements depends on the level of structural analysis knowledge attained by students in ME 

Table 1. Main Branches of Engineering (https://en.wikipedia.org/wiki/List_of_engineering_branches)
	Name of the Branch of Engineering 
	Sub - Branches
	What they encompass

	Civil
	Architectural, Construction, Environmental, Earthquake, Geotechnical, Hydraulic, Mining, Structural, Transportation

	Studies, design operations and creation of buildings, structures and utility systems. 

	Mechanical
	Acoustical, Aerospace, Automotive, Marine, Mechatronics, Railway, Thermal 
	Studies, design operations and development  of machines structures and creations made of matters in different phases 

	Electrical  
	Professional engineering that generally deals with application of electricity, electronics, and magnetism
	Deals with studies, design operations and creation of electrical  systems and creations of different applications of electricity in different phases and fields.

	Chemical
	Biochemical, Biological, Molecular, Petroleum, Process, Reactions, Thermodynamics, Transport Phenomena
	Encompasses studies, design operations and creation of machines structures and creations made of matters in different phases

	Interdisciplinary 
	Audio, Biomedical, Ceramics Engineering mathematics, Engineering mechanics, Eng physics, Fire, Industrial, Information , Material science, Metallurgy, military, Nanotechology, Nuclear, Optical, Photonics, Privacy, Robotics, Security, Systems 
	Inerdisciplinary studies combining several academic didsciplines into one ctivity . It draws knowledge from several fields Encompasses studies, design operations and creation of machines structures and creations made of matters in different phases

	Preventative 
	Encompasses all the brunches of engineering giving them information and directions. It is about creating something by thinking ecross the boundaries. 
	Inerdisciplinary studies combining several academic didsciplines into one ctivity . It draws knowledge from several fields Encompasses studies, design operations and creation of machines structures and creations made of matters in different phases.


XXXXXXXXXXXXXXXXX10/28/2018, 12:05 AM 
Tropical Storm description: Tropical Storm Warning: An announcement that sustained winds of 34 to 63 knots (39 to 73 mph or 63 to 118 km/hr) are expected somewhere within the specified area within 36 hours in association with a tropical, subtropical, or post-tropical cyclone. Once a tropical depression has intensified to the point where its maximum sustained winds are between 35-64 knots (39-73 mph), it becomes a tropical storm. It is at this time that it is assigned a name. Hurricanes and typhoons are the same weather phenomenon: tropical cyclones. ... Once a tropical cyclone reaches maximum sustained winds of 74 miles per hour or higher, it is then classified as a hurricane, typhoon, or tropical cyclone, depending upon where the storm originates in the world. Hurricanes and typhoons are the same weather phenomenon: tropical cyclones.  A tropical cyclone is a generic term used by meteorologists to describe a rotating, organized system of clouds and thunderstorms that originates over tropical or subtropical waters and has closed, low-level circulation. The only difference betwee a hurricane and typhoon is the location whwre the storm occurs.
The weakest tropical cyclones are called tropical depressions. If a depression intensifies such that its maximum sustained winds reach 39 miles per hour, the tropical cyclone becomes a tropical storm.  Once a tropical cyclone reaches maximum sustained winds of 74 miles per hour or higher, it is then classified as a hurricane, typhoon, or tropical cyclone, depending upon where the storm originates in the world.  In the North Atlantic, central North Pacific, and eastern North Pacific, the term hurricane is used. The same type of disturbance in the Northwest Pacific is called a typhoon. Meanwhile, in the South Pacific and Indian Ocean, the generic term tropical cyclone is used, regardless of the strength of the wind associated with the weather system.
· A close-up satellite image of Hurricane Isabel taken on Sept. 15, 2003. The National Ocean Service helps coastal communities prepare for and recover from major coastal storms such as hurricanes. in the Indian Ocean. 

	


. 
Table 2. Natural Desisters – Nature: Movig Air 
	Name of the Phenomena  
	Characteristics 
	Place and Examples

	Irma 
	Architectural, Construction, Environmental, Earthquake, Geotechnical, Hydraulic, Mining, Structural, Transportation

	south florida hurricanes


        Hurricane Irma





	Katrina 
	Acoustical, Aerospace, Automotive, Marine, Mechatronics, Railway, Thermal 
	
Hurricane Katrina




	Electrical  
	Professional engineering that generally deals with application of electricity, electronics, and magnetism
	
Hurricane Harvey



.

	Chemical
	Biochemical, Biological, Molecular, Petroleum, Process, Reactions, Thermodynamics, Transport Phenomena
	
Hurricane Andrew





	Interdisciplinary 
	Audio, Biomedical, Ceramics Engineering mathematics, Engineering mechanics, Eng physics, Fire, Industrial, Information , Material science, Metallurgy, military, Nanotechology, Nuclear, Optical, Photonics, Privacy, Robotics, Security, Systems 
	
Hurricane Matthew





	Preventative 
	Encompasses all the brunches of engineering giving them information and directions. It is about creating something by thinking ecross the boundaries. 
	
Hurricane Wilma





	
	
	
Tropical Storm Erika





XXXXXXXXXXXXXXXXX10/28/2018, 12:05 AM 

What's the Difference Between a Tropical Depression, Tropical Storm and Hurricane?

Tropical Depression
A tropical depression forms when a low pressure area is accompanied by thunderstorms that produce a circular wind flow with maximum sustained winds below 39 mph. Most tropical depressions have maximum sustained winds between 25 and 35 mph.

In the U.S., the National Hurricane Center (NHC) is responsible for issuing advisories upgrading or downgrading tropical activity.

Reconnoissance aircraft missions are sent by the NHC flying into tropical storms to gather data, like wind speeds, to aid in making these classification changes. Surface data from islands, buoys and vessels can also be used to make changes.

Tropical Storm
An upgrade into a tropical storm occurs when cyclonic circulation becomes more organized and maximum sustained winds gust consistently at or above 39 mph, and no higher than 73 mph. Tropical storm status is when the naming of the storm takes place.

Hurricane Classification 
A tropical storm is then upgraded into Category 1 hurricane status as maximum sustained winds increase to between 74 mph and 95 mph.

The Saffir-Simpson Hurricane Scale is used to rate hurricane intensity in the Atlantic Basin. A 1-5 rating system is used, with Category 1 being a less intense storm and Category 5 very intense.

Related to the Story: 2010 Hurricane Center
Visit our Facebook Fan Page
Follow us on Twitter Breaking Weather
	


Hurricane Classification 
A tropical storm is then upgraded into Category 1 hurricane status as maximum sustained winds increase to between 74 mph and 95 mph.

The Saffir-Simpson Hurricane Scale is used to rate hurricane intensity in the Atlantic Basin. A 1-5 rating system is used, with Category 1 being a less intense storm and Category 5 very intense.

Related to the Story: 2010 Hurricane Center
Visit our Facebook Fan Page
Follow us on Twitter Breaking Weather
Reference: https://www.accuweather.com/en/weather-news/whats-the-difference-between-a/34388
Related search
south florida hurricanes


	


Hurricane Irma




	


Hurricane Katrina




	


Hurricane Harvey




	


Hurricane Andrew




	


Hurricane Matthew




	


Hurricane Wilma




	


Tropical Storm Erika



Related search

hurricane season

View 3+ more

	


Hurricane Florence




	


Hurricane Sandy




	


Hurricane Camille




	


Hurricane Gordon




	


Subtropical Storm Alberto




	


Hurricane Florence (2006)



 HYPERLINK "https://www.google.com/search?client=firefox-b-1-ab&sa=X&biw=1469&bih=976&q=Hurricane+Wilma&stick=H4sIAAAAAAAAAD2OQQ6CMBRE052amHgAF40eoGDEwklM3JgCbUHKL_n9hnhFjuRKIdXdTGbmZVb7w1r0IslzAHc7XhtFvA288hDaWqOuueKEfmgr5Xggj_3EtsKKNLW9KTJpcGKbGQCFKV9mYgstHc_SRp3LbMD_qBnuCRLEzJLt6l9vfhBhp4zkHCzmMWKgSzTOJWVHb7ZrnojfU6B50Cp4-AAiUBh5yQAAAA&ved=2ahUKEwjPuJ_ZmareAhUiVt8KHYwNBE8QxA0wFXoECAUQEQ" \o "Hurricane Wilma" 

	


Hurricane Wilma



Table 1. Tallest Buildings in the World used in Machine Design [10],  https://www.google.com/search?client=firefox-b-1-ab&q=Burj+Khalifa&stick ;
2008 Wikipedia, https://en.wikipedia.org/wiki/Burj_Khalifa      XXXXX9/18/2018 
	Year of Topping Out
	Name,  Height,  ocation
	Some Characteristics 
	Architect, Features

	Late 2008 

-

	Burj Khalifa 
(Burj Dubai)

2,717’, m (2,722 ft) ...
Inaugurated in 2010
United Arab Emirates.

	It is a skyscraper in Dubai, United Arab Emirates. With a total height of 829.8 m and a roof height of 828 m, the Burj Khalifa has been the tallest structure and building in the world since its topping out in late 2008. 
Address: 1 Sheikh Mohammed bin Rashid Blvd - Dubai - United Arab Emirates
Height: 2,717′, 2,722′ to tip CTBUH
Floors: 163, Floor area 309,473m2, (3,331,100 sq ft)
Top floor: 584.5 m (1,918 ft)
Owner: Emaar Properties

	... 

The design of the Burj Khalifa is meant to resemble the Hymenocallis flower, with a sculpted spire at the top. softschools.com
Architect‎: ‎Adrian Smith
‎Taipei 101 · ‎Adrian Smith · ‎List of tallest structures designed: · ‎Samsung C&T Corporation


	1643 - 1727
	Shanghai
English physics

	The Shanghai Tower is a 632-metre (2,073 ft), 128-story megatall skyscraper in Lujiazui, Pudong, Shanghai. It also has the world's highest observation deck. It is the tallest building in Shanghai. It has the world’s fasytest elevator. The elevators operates with speet of 20.5 metres per second (73.8 km/godz) 
Address: 501 Yincheng Middle Rd, LuJiaZui, Lujiazui Residential District, Pudong Xinqu, Shanghai Shi, China, 200000
Height: 2,073′ CTBUH
Floors: 128
Construction started: November 29, 2008

topped out on 3 August 2013.

Top floor: 587.4 m (1,927 ft) (Level 127)

Planning models for the Lujiazui financial district dating back to 1993 show plans for a close group of three supertall skyscrapers.[17] The first of these, the Jin Mao Tower, was completed in 1999; the adjacent Shanghai World Financial Centre (SWFC) opened in 2008.[18] 

The Shanghai Tower is owned by Yeti Construction and Development, a consortium of state-owned development companies which includes Shanghai Chengtou Corp., Shanghai Lujiazui Finance & Trade Zone Development Co., and Shanghai Construction Group.[2]

 HYPERLINK "https://en.wikipedia.org/wiki/Shanghai_Tower" \l "cite_note-Forbes2013-6" [6] Funding for the tower's construction was obtained from shareholders, bank loans and Shanghai's municipal government.[19] The tower had an estimated construction cost of US$2.4 billion.[7] 

https://en.wikipedia.org/wiki/Shanghai_Tower

	The Council on Tall Buildings and Urban Habitat is an international body in the field of tall buildings and sustainable urban design. Wikipedia
Headquarters: Chicago, IL
Founder: Lynn S. Beedle
Founded: 1969
CTBUH Chair: David Malott of KPF
Region served: International
Type of business: Nonprofit organization
 Newton’s three laws of motion became the foundation of modern dynamics. 

Newton was an English mathematician and physicist who helped bring about the scientific revolution of the 17th century. 

The Shanghai Tower was designed by the American architectural firm Gensler, with Shanghainese architect Jun Xia leading the design team.[20]

 HYPERLINK "https://en.wikipedia.org/wiki/Shanghai_Tower" \l "cite_note-21" [21] 

The tower takes the form of nine cylindrical buildings stacked atop each other, totalling 127 floors, all enclosed by the inner layer of the glass façade.[5] Between that and the outer layer, which twists as it rises, nine indoor zones provide public space for visitors.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/Shanghai_Tower" \l "cite_note-22" [22] Each of these nine areas has its own atrium, featuring gardens, cafés, restaurants and retail space, and providing panoramic views of the city.[23] 

Both layers of the façade are transparent, and retail and event spaces are provided at the tower's base.[5] The transparent façade is a unique design feature, because most buildings have only a single façade using highly reflective glass to reduce heat absorption, but the Shanghai Tower's double layer of glass eliminates the need for either layer to be opaqued.[24] The tower is able to accommodate as many as 16,000 people on a daily basis.[25] 

The Shanghai Tower joins the Jin Mao Tower and SWFC to form the world's first adjacent grouping of three supertall buildings. Its 258-room hotel, located between the 84th and 110th floors, is to be operated by Jin Jiang International Hotels as the Shanghai Tower J-Hotel, and at the time of its completion it will be the highest hotel in the world.[3]

 HYPERLINK "https://en.wikipedia.org/wiki/Shanghai_Tower" \l "cite_note-26" [26] The tower will also incorporate a museum.[27] The tower's sub-levels provide parking spaces for 1,800 vehicles.[3] 



	1797 - 1886
	Adhémar Barré de Saint-Venant:

French elasticity theorist
	Books by Saint-Venant and/or about Saint-Venant:

[13] A. J. C. B. Saint-Venant: 1855, Memoire sur la Torsion des Prismes, Mem. Divers Savants, ch. 141.
[14] R. von Mises, On Saint-Venant's Principle, Bull. AMS, 51, 555–562, 1945.
1). Contains the original statement of the Saint–Venant Principle. Although this informal statement of the principle is well known among structural and mechanical engineers, more recent mathematical literature gives formalization and a rigorous interpretation in the context of partial differential equations.
	Saint-Venant's Principle, can be stated as: 

"... the difference between the effects of two different but statically equivalent loads becomes very small at sufficiently large distances from the load application …..” [13].
. The Saint-Venant's principle allows to replace complicated stress distributions or weak boundary conditions into ones that are easier to solve [14]. 


Table 4. Some early contributors to the structural analysis theory used in 20-th and 21-st century Machine Design [14], [15].
	Years
	Name and Personal  information 
	Fundamental Publications
	Contribution into Structural Mechanics and consequently Machine Design 


	1883-
1953
	Ping Ann
	[15] Von Mises H.E., How to Calculate Strain an Stress

https://www.google.com/search?q=von+Mises+R.&ie=utf-8&oe=utf-8&client=firefox-b-1-ab
https://en.wikipedia.org/wiki/Richard_von_Mises
https://en.wikipedia.org/wiki/Richard_von_Mises

	Von Mises yield criterion.
 Richard Edler von Mises was a scientist and mathematician who worked on solid mechanics, fluid mechanics, aerodynamics, aeronautics, statistics and probability theory. He held the position of Gordon-McKay Professor of Aerodynamics and Applied Mathematics at Harvard University. He described areas of the work he was doing  in his own words as:
“Solid Mechanics, Fluid Mechanics, Aerodynamics, Aeronautics, Statistics and Probability Theory.


	1881 –1973
	Lotte Tower
	Books on:  Elasticity [16],[20],   Strength of Materials [18],[19],[21],[27],  Elastic Stability [22],  Theory of Plates and Shells [24],   Mech. of Materials [23], [30],   Vibration and Adv. Dynamics [17], [26],  Theory of Structures [16] to [27] and [30] and other topics [28],[29].

 His books’ co-authors were: J.M.  Lessells, D.H. Young, S. Woinowski-Krieger, M. Gere, G.H. Mac Cullough and  J.N. Goodier.
 
	Main contribution: Timoshenko Beam 

Theory and General Theory of Structures.
His other structural contributions: Theory of
the Strength of Materials, Investigation of  Structural
Vibration Problems, Theory of Elastic

Stability, Analysis of Plates and Shells, 

Mechanics of Materials. Engineering
Education.  



Table 5….. Some Fatal  Natural Disasters on Record Cause by Hurricanes
	Date and Time when Happened,   Period of Lasting
	Kind of storm and  name, wind speed 
	Place where it happened
	Damages Done, costs of damages, fatalities  
	Structures damaged 


	Septe16 , mber 2017 – October 2, 2017

	Hurricane Maria,
Highest winds175 mph (280 km/h)
	Puerto Rico, Dominican Republic Books on Structural Analysis [31] and on Mechanics of Materials [32] as well as numerous papers  in Polish and in English (Table 6). 

His top co-authors in US were: K. Kazerounian, S.L. Rice, H. Nowotny ,R.J., Conant and  L.L.  Doroucher;
	 $91.6 billion. Third costliest Atlantic hurricane recorded.  

	 Dwelling houses,  public buildings, churches, roads, bridges



Table 6. Some of Roman Solecki Contribution into Mechanics of Material and Structural Analysis [33]
	Years
	Author and Co-Authors 
	Resent Publications
	Contribution into Mechanics and Machine Design

	Feb 2003
	
	One World Trade Center
	general Contribution,

reference for  the projects and homework



	March2001
	
	432 PARK AVENUE
	An infinitely thick plate on Winkler's foundation is studied. The effect of shear between the plate and the foundation on the deflection and the stresses is analyzed.

	Jul 1997
	
	 Empire StateBuilding NY

	Solecki has shown that a differential equation for vibration of a rectangular plate with a cutout can be reduced to boundary integral equations. 
· Nicholas J. Hoff
· James N. Goodier
· Egor Popov[2]


	May   1993
	
	Mobility analysis of general bi-modal four bar linkages based on their transmission angle.
Prag
Galerie Tančící dům (Dancing House Gallery) - Prague.eu
Galerie Tančící dům (Dancing House ... 


	The equation Z = (cos2μ) − 1 = 0, where μ is the transmission angle of an R-S-S-R four bar linkage, is shown to be a fourth order polynomial in t (the tangent of the half of the input angle.

	Jan    1984
	R.J. Conant,
 S. L. Rice and
Roman Solecki
	The influence of aspect ratio on the interface pressure distribution of cylindrical wear specimens.
	The interface stress distributions arising in linearly elastic cylindrical pins sliding against a flat rigid counter face are considered in this paper. Coulomb friction is assumed. 


Roman Solecki’s approach to teaching was unique. Students who went through his courses with high marks subsequently have achieved very good results in Machine Design courses. 
Supporting Knowledge AREAS

   Mechanical Engineering Design of the Day

   As a supplement to the course Design of Machine Elements students were asked to prepare short presentations on the design of machines or mechanical apparatuses. 
The DoD presentations can be divide into three groups.  The first one called the class’s attention to the fact that modern mechanical engineering products may be the results of a combination of efforts by many specialists using a very advanced technology. The X2 Helicopter (see [1] page7) is an example [34]. Students have to describe it, point out design innovations and present the advantages (i.e. that the helicopter can fly in any direction and in any position).  
Some of the DoD teams that include students from both the ME and CSE departments have a chance to explore their knowledge of Mechatronics.  In this category DoD teams introduce and analyzed complicated systems such as Hybrid Assistive Limbs (HAL) (see [1] page 7).  The HAL system is the result of mechanical and electrical design which students describe in their presentation pointing out complicated mechanisms of combined mechanical/electrical type [4].  The “Corner Office”, a students’ invention that allows three people to work simultaneously on their computers at the same desk (see [1], page 8), and is an example of a simple mechanism of every day application used as a DoD topic. 
History of Structural Mechanics
   It is not a coincidence that Steven Timoshenko wrote History of The Strength of Materials [27] in 1953. It was his eighth book in the row after the Theory of Elasticity [20] and the Strength of Materials [18], [19]. When working on the theory of structural engineering one has to stop at certain moment and answer the questions: How it was really done? and What are the connections between the elements? Introducing students to the history of the mechanics of materials and structural engineering leads them into the world of previous centuries when the knowledge, that they are studying now, was first discovered, theorized and formulated. Examining this history gives students some idea of how it happened, why it happened, and how the knowledge accumulates over time.   Learning about this, students can consider and summarize the theories and assumptions used in the course.  Since the introduction of the fragments of History of Mechanics of Materials in the course material, more students were choosing that subject as graduate work and their answers during the qualifying examinations are presenting more in depth knowledge.  Introducing students to the history of the mechanics of materials and structural engineering leads them into the world of previous centuries when the knowledge that they are studying now, was first discovered, theorized, and formalized. Examining this history of structural engineering gives students some idea of how it happened, why it happened, and how previous knowledge accumulates over time. Studying this, students can consider and summarize the theories and assumptions used in the course.  
ConclusionS

   The success of the Design of Machine Elements depends on five factors. First it is the course material, including lectures and the textbook. Second, there are two projects (Table 1) through which students gain skills and demonstrate their inventive capabilities and a final shaft project in which they demonstrate their design and analysis skills. The third factor that leads to the success of the course is the liability homework, whereby students review not only legal aspects of engineering but also mistakes made by other designers. Through this they learn a lesson in how to avoid these errors themselves. Factor number four refers to the history of structural mechanics.  Learning from the textbook and references is basic, but studying the history of mechanics of materials transports the students back to the time periods and environments in which the knowledge was borne. It draws their attention to the fact that the majority of today’s textbook theories are based on the work from 18th and 19th centuries.  And finally the factor number five is the level of structural knowledge in the department and the way in which the department is cultivating and developing that knowledge in teaching and research.  The final exam and the final project are assessments how well students have acquired fundamental knowledge and are they able to apply it in the challenging world of engineering practical situations. Pedagogical methods used in teaching the complicated material of Design of Machine Elements should include the above factors that are very often neglected. Instructors should rely not only on textbooks, references, homework and projects but also on complementary knowledge derived from the history of mechanics of materials and the departmental research.  Pedagogical achievements in structural analysis are very important as well.    This author believes that these additions to the basic material have enhanced the learning process tremendously and will greatly benefits students after graduation, when they would enter the world of engineering competition and the race of scientific and technological developments. 
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