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Q1.  What is Engineering?
 Engineering is the application of science and math to solve problems. Engineers figure out how things work and find practical uses for scientific discoveries. Scientists and inventors often get the credit for innovation that advance the human condition, but it is engineers who are instrumental in making those innovations available to the world.

History of Engineering: -
In old days, 1325 AD to be more precise, an engineer was defined as "a constructor of military engines". Back then engineering was divided into two categories: Military Engineering and Civil Engineering. The former involved the construction of fortifications and military engines, the latter concerned non-military projects, for example bridge building. This definition is now obsolete, as engineering has broadened to include a myriad of disciplines.

The exact origin of the word 'engineering' comes from the era when humans applied themselves to skillful inventions. Man evolving further in the world invented devices such as the pulley, the wheel and levers. The word engineer has its root in the word engine, which comes from the Latin word ingenious, which means "innate quality particularly of mental power". And thus the word engineer emerged as a person who creates nifty and practical inventions.

Today an engineer is described as someone who has acquired and is applying their scientific and technical knowledge to designing, analysing and building useful, helpful and functional works. This would involve structures, machines and apparatus, manufacturing processes as well as forecasting their behaviour in particular environmental conditions. This is all accomplished with functionality, operational economics and safety to life and property forefront in mind.

Engineering is a broad discipline with many sub disciplines dedicated to various fields of study with regards to particular types of technologies or products.
Engineers may begin their career being trained in a specific discipline, but because of the engineering jobs they take-on, they often become multi-disciplined having worked in a variety of different fields.

The field of engineering has traditionally been divided into the following Engineering job categories: 
- Aerospace Engineering
- Chemical Engineering
- Civil Engineering
- Electrical Engineering and, 
- Mechanical Engineering.

However, since the human race has been swiftly advancing with regards to technology, new branches of engineering are being developed. Engineering jobs can now also be found in the following fields:
* Computer Engineering,
* Software Engineering,
* Nanotechnology,
* Molecular Engineering,
* Mechatronics and many more!

Although all these fields may be defined differently, there is generally a great overlap, particularly in the fields of physics, chemistry and mathematics.

Engineering jobs usually entail applying physics and mathematics to problems in order to discover viable solutions or to make improvements. Where a number of different solutions are available, engineers evaluate these options and the required outcome in order to identify the best route to follow.

The earliest recorded civil engineer was an Egyptian known as Imhotep. It is believed that Imhotep designed and built the great pyramid of Djoser, also known as the Step Pyramid. Imhotep was one of Pharaoh Djoser's officials and it is possible that he was the first person to make use of columns in architecture. The Step Pyramid was built in Egypt in about the time period 2630 - 2611 BC and can be found at Saqqara.

Imhotep would probably be absolutely fascinated with the leaps and bounds engineering has taken in the last 4000 years - although he might have a few secrets to share himself!
Examples:-

	· Highway Design

· Bridge Design

· ITS Design

· Traffic Signal Design

· Traffic Engineering & Planning

· Highway Safety Investigation

· Subsurface Utility Engineering

· Permitting Support Services

· Building & Rest Area Design

· Landscape Architecture

· Construction Inspection

· Value Engineering

· Survey & Mapping

· Storm water Management & Water Quality
	· Bridge Diving Inspection

· Culvert Inspection

· Overhead Sign Structure Inspection

· Retaining Wall Inspection

· Corridor Studies

· Other Planning Studies

· Landslide Investigation

· Scour Monitoring

· Bridge Inspection

· Noise Analysis Study

· Asbestos Assessment & Remediation

· Ecological Services

· Hazardous Material Assessment & Remediation


Q2. What is Civil Engineering?
 Civil engineering is a professional engineering discipline that deals with the design, construction, and maintenance of the physical and naturally built environment, including works like roads, bridges, canals, dams, and buildings. Civil engineering is the second-oldest engineering discipline after military engineering, and it is defined to distinguish non-military engineering from military engineering. It is traditionally broken into several sub-disciplines including 

Architectural Engineering,                           Environmental Engineering,
Geotechnical Engineering,                           Control Engineering,
Structural Engineering,                               Earthquake Engineering,
Transportation Engineering,                         Forensic Engineering,
Materials Engineering,                               Wastewater Engineering,
Offshore Engineering,                                 Quantity Engineering
Coastal Engineering,                                  Construction Surveying,
Construction Engineering.
History of Civil Engineering:-

The history of civil engineering can be traced back to 4000 BC when the sole means of construction was human labor, lacking any sophisticated equipment. With advancement in all spheres of technology, civil engineering has also developed tremendously.

Civil Engineering in the 18th - 20th Century
Until the recent era, there was no major difference between the terms civil engineering and architecture, and they were often used interchangeably. It was in the 18th century that the term civil engineering was firstly used independently from the term military engineering. The first private college in the United States that included Civil Engineering as a separate discipline was Norwich University established in the year 1819. Civil engineering societies were formed in United States and European countries during the 19th century, and similar institutions were established in other countries of the world during the 20th century. The American Society of Civil Engineers is the first national engineering society in the United States. In was founded in 1852 with members related to the civil engineering profession located globally. The number of universities in the world that include civil engineering as a discipline have increased tremendously during the 19th and the 20th centuries, indicating the importance of this technology. 
Ancient Civil Engineering Structures



 It might be appropriate to assume that the science of civil engineering truly commenced between 4000 and 2000 BC in Egypt when transportation gained such importance that it led to the development of the wheel. According to the historians, the Pyramids were constructed in Egypt during 2800-2400 BC and may be considered as the first large structure construction ever. The Great Wall of China that was constructed around 200 BC is considered another achievement of ancient civil engineering. The Romans developed extensive structures in their empire, including aqueducts, bridges, and dams. A scientific approach to the physical sciences concerning civil engineering was implemented by Archimedes in the third century BC, by utilizing the Archimedes Principle concerning buoyancy and the Archimedes screw for raising water.

Examples:-

These few examples illustrate that civil engineers do a lot more than design buildings and bridges. They can be found in the aerospace industry, designing jetliners and space stations; in the automotive industry, perfecting the load-carrying capacity of a chassis and improving the crashworthiness of bumpers and doors; and they can be found in the ship building industry, the power industry, and many other industries wherever constructed facilities are involved. And they plan and oversee the construction of these facilities as construction managers.

Civil engineering is an exciting profession because at the end of the day you can see the results of your work, whether this is a completed bridge, a high-rise building, a subway station, or a hydroelectric dam.
Q3. What is Structural Engineering?
  Structural Engineering is concerned with the research, planning, design, construction, inspection, monitoring, maintenance, rehabilitation and demolition of permanent and temporary structures, as well as structural systems and their components. It also considers the technical, economic, environmental, aesthetic and social aspects of structures.

Structures can include buildings, bridges, in-ground structures, footings, frameworks and space frames, including those for motor vehicles, space vehicles, ships, aeroplanes and cranes. They can be composed of any structural material including composites and novel materials.

Structural engineering is a creative profession that makes a significant contribution to infrastructure, industry, as well as residential and recreational developments.

Structural engineers carry out strength calculations and prepare drawings of structures to ensure they are strong enough to avoid collapse when loaded. The most common structures dealt with are buildings and bridges, but tunnels, walls to hold back earth embankments, large tanks and silos as well as mining structures, also form part of a structural engineer's work. Specialist areas include oil drilling platforms and associated infrastructure, shipbuilding and aircraft design.

Structural engineers generally work in teams and look at the way a structure is to be built. They ensure buildings are strong enough to withstand natural forces and loads imposed by the nature of its use. Through research and the testing of both form and material, new solutions are developed which promote safer, more environmentally friendly buildings and structures.

Some structural engineers work in the design of structures (carrying out the strength calculations and supervising drawings), others specialize in the building of structures and some work in research. Structural engineers commonly work with architects, builders, mechanical, electrical and chemical engineers to ensure that all parts of the structure are safe and capable of fulfilling their intended function. They also make sure structures use appropriate materials efficiently.

History of Structural Engineering:-
The history of structural engineering dates back to at least 2700 BC when the step pyramid  was built by Imhotep, the first engineer in history known by name. Pyramids were the most common major structures built by ancient civilizations because it is a structural form which is inherently stable and can be almost infinitely scaled.

Another notable engineering feat from antiquity still in use today is the qanat water management system. Qanat technology developed in the time of the Medes, the predecessors of the Persian Empire  which has the oldest and longest Qanat (older than 3000 years and longer than 71 km) that also spread to other cultures having had contact with the Persian.

Throughout ancient and medieval history most architectural design and construction was carried out by artisans, such as stone masons and carpenters, rising to the role of master builder. 

The recorded history of structural engineering starts with the ancient Egyptians. In the 27th century BC, Imhotep was the first structural engineer known by name and constructed the first known step pyramid in Egypt. In the 26th century BC, the Great Pyramid of Giza was constructed in Egypt. It remained the largest man-made structure for millennia and was considered an unsurpassed feat in architecture until the 19th century AD.

Archimedes used the principles derived to calculate the areas and centers of gravity of various geometric figures including triangles, paraboloids, and hemispheres. Archimedes’ work on this and his work on calculus and geometry, together with Euclidean geometry, underpin much of the mathematics and understanding of structures in modern structural engineering.



Pont du Gard, France, a Roman era aqueduct circa 19 BC.

The ancient Romans made great bounds in structural engineering, pioneering large structures in masonry and concrete, many of which are still standing today. They include aqueducts, columns, lighthouses, defensive walls and harbours. Their methods are recorded by Vitruvius in his De Architecture a written in 25 BC, a manual of civil and structural engineering with extensive sections on materials and machines used in construction. One reason for their success is their accurate surveying techniques.

Centuries later, in the 15th and 16th centuries and despite lacking beam theory and calculus, Leonardo da Vinci produced many engineering designs based on scientific observations and including a design for a bridge to span the Golden Horn. Though dismissed at the time, the design has since been judged to be both feasible and structurally valid.

This was followed in 1676 by Robert Hooke's first statement of Hooke's Law, providing a scientific understanding of elasticity of materials and their behavior under load. 

Throughout the late 19th and early 20th centuries, materials science and structural analysis underwent development at a tremendous pace.

Though elasticity was understood in theory well before the 19th century, it was not until 1821 that Claude-Louis Navier formulated the general theory of elasticity in a mathematically usable form. In 1826 he also established the elastic modulus as a property of materials independent of the second moment of area, allowing engineers for the first time to both understand structural behavior and structural materials.
· 1452–1519 Leonardo da Vinci made many contributions

· 1638: Galileo Galilei published the book "Two New Sciences" in which he examined the failure of simple structures

.         1660: Hooke's law by Robert Hooke
.       1687: Isaac Newton published "Philosophiae Naturalis Principia Mathematica" which contains the Newton's laws of motion
· 1750: Euler–Bernoulli beam equation
· 1700–1782:Daniel Bernoulli introduced the principle of virtual work
.          1707–1783:Leonhard Euler developed the theory of buckling of columns
· 1826: Claude-Louis Navier published a treatise on the elastic behaviors of structures

· 1873: Carlo Alberto Castigliano presented his dissertation "Intorno ai sistemi elastici", which contains his theorem for computing displacement as partial derivative of the strain energy. This theorem includes the method of least work as a special case

· 1874: Otto Mohr formalized the idea of a statically indeterminate structure.

· 1922: Timoshenko corrects the Euler-Bernoulli beam equation
· 1936: Hardy Cross' publication of the moment distribution method, an important innovation in the design of continuous frames.

· 1941: Alexander Hrennikoff solved the discretization of plane elasticity problems using a lattice framework

· 1942: R. Courant divided a domain into finite subregions

· 1956: J. Turner, R. W. Clough, H. C. Martin, and L. J. Topp's paper on the "Stiffness and Deflection of Complex Structures" introduces the name "finite-element method" and is widely recognized as the first comprehensive treatment of the method as it is known today
Q4. What is Building?

A building is a man-made structure with a roof and walls standing more or less permanently in one place, such as a house or factory. Buildings come in a variety of shapes, sizes and functions, and have been adapted throughout history for a wide number of factors, from building materials available, to weather conditions, to land prices, ground conditions, specific uses and aesthetic reasons. To better understand the term buildings compare the list of non building structures.

Buildings serve several needs of society – primarily as shelter from weather, security, living space, privacy, to store belongings, and to comfortably live and work. A building as a shelter represents a physical division of the human habitat (a place of comfort and safety) and the outside (a place that at times may be harsh and harmful).

History of Building:-

The history of building is marked by a number of trends. One is the increasing durability of the materials used. Early building materials were perishable, such as leaves, branches, and animal hides. Later, more durable natural materials such as clay, stone, and timber, and, finally, synthetic materials, such as brick, concrete, metals, and plastics were used. Another is a quest for buildings of ever greater height and span; this was made possible by the development of stronger materials and by knowledge of how materials behave and how to exploit them to greater advantage. A third major trend involves the degree of control exercised over the interior environment of buildings: increasingly precise regulation of air temperature, light and sound levels, humidity, odours, air speed, and other factors that affect human comfort has been possible. Yet another trend is the change in energy available to the construction process, starting with human muscle power and developing toward the powerful machinery used today.
A report by Shinichi Fujimura of a shelter built 500 000 years ago is doubtful since Fujimura was later found to have faked many of his findings. Supposed remains of huts found at the Terra Amata site in Nice purportedly dating from 200 000 to 400 000 years ago have also been called into question.  There is clear evidence of home-building from around 18 000 BC.
Examples:-
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Burj al Arab                                                         Burj khalifa
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Great Wall of China                                             Taj Mahal

Q5. What is Analysis?

                               Structural analysis is the determination of the effects of loads on physical structures and their components. Structures subject to this type of analysis include all that must withstand loads, such as buildings, bridges, vehicles, machinery, furniture, soil strata, prostheses and biological tissue. Structural analysis incorporates the fields of applied mechanics, materials science and applied mathematics to compute a structure's deformations, internal forces, stresses, support reactions, accelerations, and stability. The results of the analysis are used to verify a structure's fitness for use, often saving physical tests. Structural analysis is thus a key part of the engineering design of structures.

Q6. What is design? 

                               Design is the creation of a plan or convention for the construction of an object or a system (as in architectural blueprints, engineering drawings, business processes, circuit diagrams and sewing patterns). Design has different connotations in different fields .In some cases the direct construction of an object (as in pottery, engineering, management, cowboy coding and graphic design) is also considered to be design.
