
Class Test II                         GPC Jodhpur                          MM 15                                                                                                                        

CE 202      Fluid Mechanics   TIME 1 HR 

 

1. Write Bernoulli’s theorem (बेरनौल� 	मेय) and continuity equation 

(सांत�य 	मेय). A pipe is 120m above sea level and has pressure of 

0.7kg/cm
2 
and velocity of  3m/sec. Find the total energy at that this 

point. 

एक पाइप समु� से is 120m  ऊपर है  और इसका दाब 0.7kg/cm2 है और 

वेग 3m/sec है। इस !ब"द ुपर कुल ऊजा$ %ात करे।   (7.5) 

2. Write short note on coefficient of velocity ( वेग गणुांक), coefficient of 

contraction( संकुचन गणुांक) and coefficient of discharge ( +नसरण 

गणुांक). A narrow orifice has diameter of 2.5 cm and Cd=0.6 and 

Cc=0.62.  If water drops at horizontal distance of 1 m at vertical 

distance of 10 cm. find head of orifice center.   (7.5) 

एक पतले orifice  का 2यास 2.5 cm और  Cd=0.6  Cc=0.62 है। य3द 	धार  

1 m क5 6ेतीज दरू� म9 10 cm :गर जाता है तब orifice के क9 � पर शीष$ %ात करे। 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Solution1.  

Bernaul’s theorem states that in a steady, ideal flow of an incompressible fluid the total 

energy at any point of the fluid is constant. The total energy consist of pressure energy , 

kinetic energy and potential energy. 

Continuity equation is based on conservation of mass and states that  for steady flow  liquid 

flowing through any cross section is constant . 

 

Total energy =potential energy+ kinetic energy+ pressure energy 

  =120+0.46+7=127.46m 

Solution 2. 

Coefficient of velocity= 
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Coefficient of contraction=
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Coefficient of discharge =
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Coefficient of discharge = Coefficient of velocity * Coefficient of contraction 

Coefficient of velocity= 0.967 

Assume head is H 

Cv= 
�

����
 , 

H=2.67M 
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CE 205    Transportation engineering  TIME 1 HR 

 

 Attempt any three ( कोई भी तीन 	शन हल करे) 

1. Difference between temporary and permanent bridges.( अAथायी 

और Aथायी पलु) 

2. Difference between surface and subsurface drainage. (सतह� और 

अध सतह� +नकासी) 

3. What do you understand by uniformity of gauges? What are 

advantages and disadvantages of it? 

गेज क5 एकसरता से आप Dया समझते है? इसके लाभ और हा+नया Dया 

है? 

4. Explain road side arboriculture. ( सड़क पेड़-सवध$न) 

5.  Conning of wheels (प3हये का सांिDवकरण )   

 

Solution 1. 

 Permanent bridges are costly to construct and maintain , takes long time to 

construct and cannot be removed easily. It needs detailed studies before 

constructing same. They are used where heavy traffic load is expected. 

Temporary bridges are easy to construct with low construction and 

maintenance cost. They can be easily removed and used in places where traffic 

load is low. 

Solution 2.  

Surface drainage is used to remove surface water. In it water in collected in 

series of drains and then finally moved to larger drains. It can be used to large 

amount of water. 

Sub surface drainage is used to remove underground water  and its main aim is 

to lower water table and remove capillary water . It can cater only small 

amount of water and drainage is done through series of underground 

perforated pipes. 

Solution 3.  

By uniformity of gauges we mean gauge length is same throughout the 

network.  

Advantages 

• Fast movement of goods and services 

• Low maintenance cost. 

• More economic  

• Saves labor cost for loading and unloading  

Disadvantages- 



• High cost 

• Difficult to construct in hilly areas 

• May not be economical in remote locations. 

Solution 4.  

By Arboriculture we mean planting of trees on roadside. 

• Provide attractive landscaping  

• Provide shade to road users 

• Protect against sand in desert areas. 

• Help in lowering water table near road. 

• Help in controlling sound pollution 

Solution 5. 

• The flanges of wheel is never made flat, but they are in the shape of cone with a slope 

of 1 in 20 

• The coning of wheels is mainly done to maintain the vehicle in the central position 

with respect to the track 
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CE 203          Building Technology                                TIME 1 HR 

 

Attempt any three 

1. Explain general principles for construction of stone masonry (प�थर क� 

	चनाई). 

2. Explain different type of scaffolding (मचान) and shores (टेकबदं�)with their 

uses. 

3. Explain causes of dampness ( सीलन) and its prevention ( रोकथाम के 

उपाय) 

4. Explain types of arch( मेहराब) and lintels(सरदल) 
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CE 209       COSTRUCTION MATERIALS AND EQUIPMENTS  TIME 1 HR 

Attempt any three  

1. Explain Manufacturing process of ordinary Portland cement. 

( ओपीसी क� �नमा�ण प!ती समझाइए) 
2.  What is seasoning of timber and explain its 3 methods. 

(&का'ट के ससंोषन क� 3 *व	धया बताइये) 

3. Explain cast iron (ढलवा लोहा), wrought iron (*पटवा लोहा) and steel 

(इ.पात) 

4. Explain galvanization (गेल*व�नकरण) and methods for prevention of 

corrosion. ( सं0ारण) 
 

 



IInd CLASS TEST              BUILDING TECHNOLOGY                CODE 203 

Solution Q. No. 1 

General principles for construction of stone masonry 

1.  The stones to be used for stone masonry should be hard, tough and durable. The pressure acting on 

stones should be vertical. The stones should be perfectly dressed as per the requirements. The heads 

and bond stones should not be of a dumb bell shape. In order to obtain uniform distribution of load, 

under the ends of girders, roof trusses etc large flat stones should be used. 

2.  The mortar to be used should be good quality and in the specified faces. The construction work of 

stone masonry should be raised uniformly. The plumb bob should be used to check the verticality of 

erected wall. The stone masonry section should always be designed to take compression and not the 

tensile stresses. The masonry work should be properly cured after the completion of work, for a 

period of 2 to 3 weeks. 

3.  As far as possible broken stones or small stones chips should not be used.  Double scaffolding 

should be used for working at higher level.  The masonry hearting should be properly packed with 

mortar and chips if necessary to avoid hallows. The properly wetted stones should be used to avoid 

mortar moisture being sucked. 

Solution Q. No. 2 

a) Scaffolding 

Scaffolding is a temporary rigid structure made of still, bamboo or timber. The primary aim of 

constructing a scaffold is to create a platform on which mason can work at different heights. Scaffolds 

also help to lift materials for the immediate uses at different heights. 

Following are types of Scaffolding in construction: 

1. Single scaffolding. 

2. Double scaffolding. 

3. Cantilever scaffolding. 

4. Suspended scaffolding. 

5. Trestle scaffolding. 

6. Steel scaffolding. 

7. Patented scaffolding. 

 

b) Shoring 

Shoring is the process of temporarily supporting a building, vessel, structure, or trench with shores 

(props) when in danger of collapse or during repairs or alterations. Shoring comes from shore a timber 

or metal prop. 

Types of shoring 

1. Raking shores  

2. Flying shores  

3. Dead shores  

RAKING SHORES 

In this method, inclined members known as rakers are used to give lateral supports to walls. A raking 

shore consists of the following components: 

 Rakers or inclined member, Wall plate, Needles, Cleats, Bracing and Sole plate  

 



 
Solution Q. No. 3 

DAMPNESS 

Structural dampness is the presence of unwanted moisture in the structure of a building, either the 

result of intrusion from outside or condensation from within the structure. A high proportion of damp 

problems in buildings are caused by condensation, rain penetration or rising damp. 

 

Causes of dampness in buildings 

• Rain penetration 

• Level of site 

• Drain ability of soil 

• climate condition 

• Defective orientation of building 

• Moisture entrapped during construction 

• Defective construction e.g. joints 

Method of preventing dampness 

• By providing DPC ( Damp proof course ) 

• By surface treatment i.e. by providing damp proof paint 

• By integral water proofing method 

• By special devices i.e. by providing chajjas & by providing cavity walls et 

 

DPC - Damp proof course 

It is continuous layer of impervious material applied to prevent moisture transmission. A common 

example is polyethylene sheeting laid under a concrete slab to prevent the concrete from gaining 

moisture through capillary action. A DPM may be used for the DPC. Rising damp is caused by capillary 

action drawing moisture up through the porous elements of a building's fabric. Rising damp, and some 

penetrating damp, can be caused by faults to, or the absence of a damp-proof course (DPC) or damp-

proof membrane (DPM). 

 

 
• For internal wall we only provide horizontal DPC ( 175 kg/cm

 2
 standard pressure for bitumen ) 

• Three layers of bitumen is provided 

• You should provide a mortar layer before DPC 

 

 



Solution Q. No 4 

a) ARCHES  

There are many shapes of arches. These are mainly characterized by the curve of the intrados and the 

ratio of height to span. Most arches are connected to the wall by the extrados. The corbel arch, built 

using courses gradually jutting further out, and monolithic arches, whether poured, tamped or cut out, 

have no extrados and continue directly on from the wall. The main function of an arch is to bridge an 

opening in a wall. By juxtaposing and repeating arches resting on pillars, one can obtain arcades, which 

allow one to create very open covered spaces. Arcature, or blind arches can be used to lighten the 

masonry structure or simply for decorative purposes. 

 

Types of Arches 

Arches are classified based on Shape, Workmanship and Materials of construction 

Types of Arches based on shape: 

Based on the shape of construction arches are classified into 10 types and they are discussed below. 

• Flat Arch 

• Segmental Arch 

• Semi-Circular Arch 

• Horse Shoe Arch 

• Pointed Arch 

• Venetian Arch 

• Florentine Arch 

• Relieving Arch 

• Stilted Arch 

• Semi-Elliptical Arch 

Types of Arches based on Workmanship and Construction Materials 

Based on material used for construction and workmanship, arches may be classified as: 

 

1. Stone Arches: Based on workmanship, these are sub divided into two types. They are, 

• Rubble arches 

• Ashlar Arches 

2. Brick Arches :  Brick arches are also subdivided into: 

• Rough brick arches 

• Axed brick arches 

• Gauged brick arches 

• Purpose made brick arches 

3. Concrete Arches: Concrete arches are of two types: 

• Precast concrete block arches 

• Monolithic concrete block arches 

 

b) LINTEL 

A lintel is a horizontal member which is placed across the openings like doors, windows etc. in 

buildings. A lintel take the load from the structure above it and provides support. Lintel is also a type 

beam, the width of which is equal to the width of wall, and the ends of which are built into the wall. 

These are very easy to construct as compared to arches. 

Types of Lintels used in Building Construction 

Lintels are classified based on the material of construction as: 

• Timber lintel 

• Stone lintel 

• Brick lintel 

• Steel lintel 

• Reinforced concrete lintel 

• Reinforced brick lintel 

• Timber Lintels 
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Solution Q. No 1 

Ordinary Portland Cement Manufacturing: 

 Cement can be defined as the bonding material having cohesive & adhesive properties which makes it 

capable to unite the different construction materials and form the compacted assembly. 

Ordinary/Normal Portland cement is one of the most widely used type of Portland Cement.  

Raw Materials used for OPC 

• Calcareous (material having content of lime) 

• Argillaceous (material having contents of silica & alumina) 

• Gypsum 

Process 

Cement is usually manufactured by two processes: 

• Wet process 

• Dry process 

These two processes differ in operation but fundamentals of both these processes are same. In India, 

most of the factories use Wet Process for the production of cement. There are five stages in 

manufacturing of cement by wet process: 

 

Crushing and Grinding: In this phase, soft raw materials are first crushed into suitable size. This is done 

usually in cylindrical ball or tube mills containing the charge of steel balls 

 

Mixing the Material: In this part, the powdered limestone is mixed with the clay paste in proper 

proportion (75%=lime stone; clay=25%). The mixture is then grounded and made homogeneous by 

mean of compressed gas. The resulting material is known as slurry having 35-40% water. 

 

Heating the slurry in rotary kiln:  Slurry is then introduced in rotary kiln with help of conveyor. The 

rotary kiln consists of large cylinders 8 to 15 feet in diameter & height of 300-500 feet. It is made with 

steel & is usually lined inside with firebricks. 

 

Rotary Kiln: Kiln rotates at the rate of 1-2 revolution per minute. In rotary kiln, slurry is passed through 

different zones of temperature. This whole process in kiln usually covers 2 to 3 hours. Different 

temperature zones are as under: 

 

Preheating Zone: In this zone, temperature is kept at 500 degree Celsius & usually the moisture is 

removed & clay is broken into silica, aluminum oxide, iron oxide. 

 

Decomposition Zone: Temperature is raised up to 800 degree Celsius. In this zone lime stone 

decomposes into lime and CO2. 

 

Burning Zone: In this zone temperature is maintained up to 1500 degree Celsius and the oxides formed 

in above zones combine together and form respective silicate, aluminates & ferrite. 

 

Cooling Zone: This is last stage where the whole assembly cooled is up to 150 to 200 degree Celsius. 

 

Clinker Formation: The product which is obtained from the rotary kiln is known as the cement Clinker. 

Clinker is usually in the form of greenish black or grey colored balls. 

 

Grinding the Clinker with Gypsum: The Cement Clinker is then air cooled. The required amount of 

Gypsum (5 %) is ground to the fine powder, and then mixed with the Clinker. Finally cement is packed 

in bags and then transported to the required site. 

 

 



Solution  Q. No 2 

SEASONING OF TIMBER 

Seasoning of timber is the process by which moisture content in the timber is reduced to required 

level. By reducing moisture content, the strength, elasticity and durability properties are developed. A 

well-seasoned timber has 15% moisture content in it. 

 

Methods of Seasoning of Timber 

There are two methods of Seasoning of timber which are explained below 

• Natural seasoning 

• Artificial seasoning 

Natural Seasoning of Timber: Natural seasoning is the process in which timber is seasoned by 

subjecting it to the natural elements such as air or water. Natural seasoning may be water seasoning 

or air seasoning. 

Water Seasoning: Water seasoning is the process in which timber is immersed in water flow which 

helps to remove the sap present in the timber. It will take 2 to 4 weeks of time and after that the 

timber is allowed to dry. Well-seasoned timber is ready to use.  

 

Air Seasoning: In the process of air seasoning timber logs are arranged in layers in a shed. The 

arrangement is done by maintaining some gap with the ground. So, platform is built on ground at 

300mm height from ground. The logs are arranged in such a way that air is circulated freely between 

logs. By the movement of air, the moisture content in timber slowly reduces and seasoning occurs. 

Even though it is a slow process it will produce well-seasoned timber. Air Seasoning of Timber 

 

Artificial Seasoning of Timber: Natural seasoning gives good results but takes more time. So, artificial 

seasoning of timber is developed nowadays. By artificial seasoning, timber is seasoned with in 4-5 

days. Here also different methods of artificial seasoning are there and they are as follows. 

• Seasoning by Boiling 

• Chemical seasoning 

• Kiln seasoning 

• Electrical seasoning 

Seasoning by Boiling: Seasoning of timber is also achieved by boiling it in water for 3 to 4 hours. After 

boiling timber is allowed to drying. For large quantity of timber boiling is difficult so, sometimes hot 

steam is passed through timber logs in enclosed room. It also gives good results. The boiling or 

steaming process develops the strength and elasticity of timber but economically it is of heavier cost. 

 

Chemical Seasoning: In case of chemical seasoning, timber is stored in suitable salt solution for some 

time. The salt solution used has the tendency to absorb water from the timber. So, the moisture 

content is removed and then timber is allowed to drying. It affects the strength of the timber.  

 

Kiln Seasoning: In this method timber is subjected to hot air in air tight chamber. The hot air circulates 

in between the timber logs and reduces the moisture content. The temperature inside the chamber is 

raised with the help of heating coils. When the required temperature is obtained moisture content 

and relative humidity gets reduced and timber gets seasoned. Even though it is costly process it will 

give good results strength wise. Kiln Seasoning of Timber 

 

Electrical Seasoning: In the method of electrical seasoning timber is subjected to high frequency 

alternating currents. The resistance of timber against electricity is measured at every interval of time. 

Electrical Seasoning of Timber When the required resistance is reached seasoning, process is stopped 

because resistance of timber increases by reducing moisture content in it. It is also called as rapid 

seasoning and it is uneconomical. 

 

 

 

 



Solution  Q. No 3 

a) CAST IRON 

Cast iron, an alloy of iron that contains 2 to 4 percent carbon, along with varying amounts of silicon 

and manganese and traces of impurities such as sulphur and phosphorus. It is made by reducing iron 

ore in a blast furnace. The liquid iron is cast, or poured and hardened, into crude ingots called pigs, 

and the pigs are subsequently remelted along with scrap and alloying elements in cupola furnaces and 

recast into molds for producing a variety of products. 

Types of cast iron  

Cast irons can be divided into five groups, based on composition and metallurgical structure: 

• Gray cast iron, 

• Ductile cast iron, 

• White cast iron, 

• Malleable cast iron, 

• Compacted graphite iron and, 

• Alloy cast iron. 

 

b) WROUGHT IRON 

Wrought iron, one of the two forms in which iron is obtained by smelting; the other is cast iron (q.v.). 

Wrought iron is a soft, ductile, fibrous variety that is produced from a semifused mass of relatively 

pure iron globules partially surrounded by slag. It usually contains less than 0.1 percent carbon and 1 

or 2 percent slag. It is superior for most purposes to cast iron, which is overly hard and brittle owing to 

its high carbon content. Dating back to antiquity, the first iron was smelted directly from iron ore by 

heating the latter in a forge with charcoal, which served both as a fuel and a reducing agent. While still 

hot, the reduced iron and slag mixture was then removed as a lump and worked (wrought) with a 

hammer to expel most of the slag and weld the iron into a coherent mass. 

Types of wrought iron  

There are two types of wrought iron 

Charcoal Iron: Made in a charcoal fire and used from the Iron Age to the end of the eighteenth 

century. 

Puddled Iron:  Made from cast iron in an indirect coal fired furnace and used since the dawn of the 

modern industrial era. 

 

c) STEEL 

Steel is what is known as an alloy, meaning it is not naturally found but instead is man-made, 

composed from a combination of different materials and metals. The type of steel achieved at the end 

of the steel making process depends upon both the different types of metals that have been melted 

together to form the final product and how these metals are heated, cooled and handled during 

production. The different types of steels range in price and are appropriate for different types of 

projects, such as whether the steel is used in building homes or making tools. Stainless steel is among 

the cheapest metals to produce. One of the reasons stainless steel has become so popular in 

construction projects is the fact that it does not rust or break down when exposed to moisture, for this 

reason, stainless steel is also known as corrosion resistant steel. Unlike other common forms of steel, 

stainless steel is made from chromium as opposed to carbon, which forms a protective layer over the 

inner layers of steel and provides stainless steel that non-corrosive power.  

Type of steel 

• Stainless Steel 

• Cobalt Steel  



• Carbon Steel 

• Carbide Steel 

• High-speed Steel 

 

Solution  Q. No 4 

a) GALVANIZATION  

Galvanizing is one of the most widely used to methods for protecting metal from corrosion. It involves 

applying a thin coating of zinc to a thicker base metal, helping to shield it from the surrounding 

environment. The next time you are in your car, take a look at the street signs and lamp posts you 

pass. A large number of them will have a mute, silver color on them. That “silver” is actually the 

coating of zinc. 

 

Importance of Galvanization: Galvanizing a metal gives it anti-corrosion properties. Without the 

protective zinc coating, the metal would remain exposed to the elements and potentially oxidize and 

corrode much faster. Galvanized Steel is a cost effective alternative to using materials such as 

austenitic stainless steel or aluminum in order to prevent corrosion.  Galvanizing can protect metal is a 

number of ways. Firstly, it creates a protective coating that shields the metal from the surrounding 

environment. The layer of zinc prevents water and moisture and other elements in the air from 

corroding the steel underneath. Should the zinc coating be scratched deep enough, the metal would 

become exposed and susceptible to corrosion. 

Different Methods of Galvanizing: There are several different processes for galvanizing metal: 

• Hot-Dip Galvanizing 

• Pre-galvanizing 

• Electrogalvanizing 

 

b) CORROSION 

Corrosion is a deterioration of a material caused by environmental interactions. It is a natural 

phenomenon, requiring three conditions: moisture, a metallic surface, and an oxidizing agent known 

as an electron acceptor. The process of corrosion converts the reactive metal surface into a more 

stable form, namely its oxide, hydroxide, or sulfide. A common form of corrosion is rust. 

Method for Prevent Corrosion 

Metal Type: One simple way to prevent corrosion is to use a corrosion resistant metal such as 

aluminum or stainless steel. Depending on the application, these metals can be used to reduce the 

need for additional corrosion protection. 

Protective Coatings: The application of a paint coating is a cost-effective way of preventing corrosion. 

Paint coatings act as a barrier to prevent the transfer of electrochemical charge from the corrosive 

solution to the metal underneath. Another possibility is applying a powder coating. In this process, a 

dry powder is applied to the clean metal surface. The metal is then heated which fuses the powder 

into a smooth unbroken film. A number of different powder compositions can be used, including 

acrylic, polyester, epoxy, nylon, and urethane. 

Environmental Measures: Corrosion is caused by a chemical reaction between the metal and gases in 

the surrounding environment. By taking measures to control the environment, these unwanted 

reactions can be minimized. This can be as simple as reducing exposure to rain or seawater, or more 

complex measures, such as controlling the amounts of sulfur, chlorine, or oxygen in the surrounding 

environment. An example of this would be would be treating the water in water boilers with softeners 

to adjust hardness, alkalinity, or oxygen content. 


