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Que. 2. Draw SFD and BMD of a given continous beam by clapeyron's Theorem  

 



Que. 1.  

Sol.  

 

 

Calculation of initial Rxn -  

RAx + RB* = 14KN 

EMA = 0 

RB* x 8 - 14 x 5 = 0 

R*B = 8.75 KN 

R*A = 5.25 KN. 

Calculation of initial BMD -  

for Spam BC  

Mx = R*B x x = 5.25x 

x = 0, MB = 0 

x = 3   Mc = 5.25x3, = 15.75 KN-m  



Span AC 

Mx = R*B x X = 14 (x - 3) 

x = 3, Mc = 15.75 KN-m. 

x=8, MA = 0 KN-m. 

Area of BMD1 

a1 = ½ x 8 x 15.75= 63 

Area of BMD2 

a2 = (MA + MB) x 8 

2 

a2 = (MA + MB) x 4 

Condition - I 

a1 = a2  

4 (MA + MB) = 63 

MA + MB = 15.75 ______________ (1)  

Condition - II 

A1 x1= A2 x2  

273 = 8MA x 4 + ½ x 8 (MB - MA) 2/3 x 8 

273 = 32 MA + 4 x 2/3 x 8 (MB - MA)  

273 = 10.67 MA + 21.33 MB - ___________  (2)  

[ MB = 9.84 KN - M ] 

[MA = 5.90 KN-M] 

 



Reaction Calculation  

RB = R*B + (MB-MA) = 8.75 + (9.84 - 5.90) = 9.2425 KN 

    L      8 

 

RA = R*A - (MB-MA) = 525 - (9.84 - 5.90)  = 4.75 KN 

                   L                            8 

Calculation of SFD -  

SFA = 4.75 KN 

sFc = 4.75 - 14 = - 9.25 

SFB = -9.25 + 9.25 = 0 

Sol. 2  

 



Moment fen initial BMD -  

ME = WL
2
  = 6 x 4

2
/8 = 12 KN-M 

            8 

MF = Wab  = 12 x 3 x 2 / 5 = 14.4 KN - M  

        L 

MG = WL
2
 = 8 x 6

2
 / 8 = 36 KN-M 

            8 

 

For Span AC & CD -  

A1 x1 = 2/3  x BH  x H/3 = 2/3 x 12 x 4 x 4/2 = 64 

A2 x2 = ½ x 5 x 14.4 (2=5 / 3)  = 84 

 

Three moment theorm -  

MA x L1 + MB (L1 + L2) + MC x L = - [6A1 x1  + 6A2 x2 ] 

       L1                L2 

MA x L1 + 2MB (4+5) + MC x 5 = - [6 x 64 +    6 x 84 ] 

       4    5 

18 MC + 5MD = - 196.8 ____________________(1) 

Span CD & DB 

A2 X2 = ½ x 5 x 14.4 (3+5) = 96 

               3 

A3 x3 = 2/3 x 62 x 36 x 6/2 = 432 

 

MC x L2 + 2 MD (L2 + L3) + MB x L3 = -[ 6A2 x2 + 6A3 x3 ] 

       L2           L3 

5MC + 2MD (11) + MB x L3 = - [6 x 96 + 6 x 432 ] 

                  5      6 

 

5MC + 22MD = - 547.2 __________________ (2) 

[ MC = -4.29 KN-M ] 

[ MD = -23.89 KN-M ] 



Rection Calculation -  

MC = O  

RA x 4 - 6 x 42 x 4/2 = -4.29 = 10.92 KN  

      [RA = 10.92 KN] 

MD = - 23.89 

RB x 6 - 8 x 63 x 6/2 = -23.89 

 

[RB = 20.01 KN] 

RA x 9- 6x4 x [42 / 2 + 5] + RC x 5 - 12 x 2 = -23.89 

 

10.92 x 9 - 6 x 4 [7 ] + RC x 5 - 24 = -23.89 

 

[RC = 13.96 KM] 

RA + RB + RC + RD = 84 

 

[RD = 39.11 KM] 

Calculation of SFD - 

SFA = 10.92 KN 

(8FC)L = 10.92 - 6 x 4 = - 13.08 KN 

SFC = - 13.08 + 13.96 = 0.88 KN 

SFF = 0.88 - 12 = -11.12 KN 

SFD=  -11.12 + 39.11 = 27.99 KN 

(SFB)L = 27.99 - 8 x 6 = -20.01 KN 

SFB = - 20.01 + 20.01 = 0 

 

 

 



Class Test II         M.M. : 15 

CE 304    Surveying II     Time 1 Hr. 

 

Q.1.Balancing the traverse by any one method of given close traverse and find the 

independent coordinates by Gales Traverse table  

Line Length (m) Bearing 

AB 130 S88
0
E 

BC 158 S6
0
E 

CD 145 S40
0
W 

DE 308 N 81
0
W 

EA 337 N 48
0
 E 

 

Q. 2. The following measurements were made in a close traverse ABCD  

AB = 97.54 m; CD = 170.69 m ; AD = 248.47 m ; 

<DAB = 700 45' < ADC = 39015' 

Calculate the missing measurements.     9+6=15 

Ans. 1. Gale's Traverse Table by Bowditch Method  

1 2 3 4 5 6 7 8 9 10 

Line ought  Bearing WCB Latitude (L) Departure (D) Correction in 

Latitude  

Corrected in 

Departure  

Corrected 

Latitude  

Corrected Departure 

    + - + - + - + - + - + - 

AB 130 S 88
0
 E 92

0
 0' 0"  4.54 129.92  0.111   0.063  46.51 129.857  

BC 158 S 6
0
 E 174

0
 0'0"  157.15 16.52  0.076   0.134  157.2

26 

16.386  

CD 145 S 40
0
 W 220

0
 0'0"  111.08  93.20 0.069  0.123   111.1

49 

 93.323 

DE 308 N 81
0
 W 279

0
 0'0" 48.18   304.20  0.148 0.262  48.03

2 

  304.462 

ED 332 N 48
0
 E 48

0
0'0" 225.50  250.44   0.162  0.287 225.3

38 

 250.43  

 ∑l = 

1078 

  ∑l = 0.92 ∑D=  -0.52   ∑l= 0 ED = 0 

 

 

 

  



Ans. 2 

AC to Cos rule -  

Cos 390 15' = (284.47)
2

   2 x 284.47 170.69

65.69 x 10
3
 = 90.87 x 10

[AC = 158.69m] 

Now, According to sine 

  170.69  =     AC

  Sin x  Sin 39

 

Sin x = (170.69 sin 39

     AC = 15
0

   (∝ = 42
0
 53')

Cos 27
0
52' = (97.54)

2
 + (158.69)

   2 x 97.54 x 158.69

 

   

 

2
 + (170-69)

2
 - (AC)

2
 

2 x 284.47 170.69 

= 90.87 x 10
3
 - AC

2
 

sine rule -  

AC 

Sin 39
0
15'  

170.69 sin 39
0
15') 

0
-69 

53') 

+ (158.69)
2
 - BC

2
  

2 x 97.54 x 158.69 
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CE 305 Water supply and sanitary engineering TIME 1 HR 

 

1. Explain methods of distribution system (�वतरण 
णाल) water in brief. 

2. Explain sources (��ोत) and their treatments (उपचार) for rural water supply( 

*ामीण जल �वतरण ) 

3. Explain sewer, sewage, sewerage and self cleaning velocity( �व शोधी वेग) 
 

 

Solution of CE 305 Water supply and sanitary engineering IInd Test 

Solution of Q.No.1 

DISTRIBUTION SYSTEMS 

Distribution system is a network of pipelines that distribute water to the consumers. 
They are designed to adequately satisfy the water requirement for a combination of  
Domestic, Commercial, Industrial and Fire fighting purposes. 
 
Layouts of Distribution Network 

The distribution pipes are generally laid below the road pavements, and as such their 
layouts generally follow the layouts of roads. There are, in general, four different 
types of pipe networks; any one of which either singly or in combinations, can be 
used for a particular place. They are: Grid, Ring, Radial and Dead End System. 

Grid Iron System: It is suitable for cities with rectangular layout, where the water 
mains and branches are laid in rectangles. 

Advantages: Water is kept in good circulation due to the absence of dead ends.In 
the cases of a breakdown in some section, water is available from some other 
direction. 

Disadvantages: Exact calculation of sizes of pipes is not possible due to provision of 
valves on all branches. 

 



Ring System: The supply main is laid all along the peripheral roads and sub mains 
branch out from the mains. Thus, this system also follows the grid iron system with 
the flow pattern similar in character to that of dead end system. So, determination of 
the size of pipes is easy. 

Advantages: Water can be supplied to any point from at least two directions. 

 

 

Radial System: The area is divided into different zones. The water is pumped into 
the distribution reservoir kept in the middle of each zone and the supply pipes are 
laid radially ending towards the periphery. 

Advantages: It gives quick service. Calculation of pipe sizes is easy. 

 

Dead End System: It is suitable for old towns and cities having no definite pattern of 
roads. 

Advantages: Relatively cheap. Determination of discharges and pressure easier due 
to less number of valves. 

Disadvantages: Due to many dead ends, stagnation of water occurs in pipes. 

 

 



     

 

Solution of Q.No.2  

RURAL WATER SUPPLY 

The primary sources of drinking water are groundwater and surface water. In 
addition, precipitation (rain and snow) can be collected and contained. The initial 
quality of the water depends on the source. Surface water (lakes, reservoirs, 
streams, and rivers), the drinking water source for approximately 50% of our 
population, is generally of poor quality and requires extensive treatment. 
Groundwater, the source for the other approximately 50% of our population, is of 
better quality.  

Rainwater harvesting ( Talaab,Jhohad,Nadi) 

Rainwater can be considered as a source of water supply in regions where the 
pattern of rainfall  permits  its  harvesting.  Rainwater  harvesting  is  possible  in  
states where  rainfall is heavy, with long intervals with no rainfall. It can be a suitable 
source in arid and semi-arid areas where people live in scattered settlements and no 
other sources are available.  Rainwater  harvesting  may  serve  well  for  household  
as  well  as  community  level supplies. It can also be used in conjunction with supply 
from other sources when their  supplies  are  unpredictable  in  nature.  Rainwater  
harvesting  at  household  level  is  done  by  storage  of  rainwater  through  roof  
catchments  and  at  community  level  by  storage through ground catchments 

Cisterns(Tanka) 

A cistern is a watertight, traditionally underground reservoir that is filled with 
rainwater draining from the roof of a building. Cisterns will not provide an ample 
supply of water for any extended period of time, unless the amount of water used is 
severely restricted. Because the water is coming off the roof, a pipe is generally 
installed to allow redirection of the first few minutes of rainwater until the water flows 
clear. Disinfection is, nevertheless, of utmost importance. Diverting the first flow of 
water does not assure safe, non-polluted water because chemicals and biologic 
waste from birds and other animals can migrate from catchment surfaces and from 
windblown sources. 

 

Dug and Drilled(Tube) Wells 

Dug wells were one of the most common types of wells for individual water supply 
before the 1950s. They were often constructed with one person digging the hole with 
a shovel and another pulling the dirt from the hole with a rope, pulley, and bucket. Of 
course, this required a hole of rather large circumference, with the size increasing 



the potential for leakage from the surface. The dug well also was traditionally quite 
shallow, often less than 25 feet, which often resulted in the water source being 
contaminated by surface water as it ran through cracks and crevices in the ground to 
the aquifer. Dug wells provide potable water only if they are properly located and the 
water source is free of biologic and chemical contamination 

Springs 
Another source of water for individual water supply is natural springs. A spring is 
groundwater that reaches the surface because of the natural contours of the land. 
Springs are common in rolling hillside and mountain areas. Some provide an ample supply 
of water, but most provide water only seasonally. Without proper precautions, the water may 
be biologically or chemically contaminated and not considered potable. 

Disinfection of Water Supplies 

Water supplies can be disinfected by a variety of methods including chlorination, 
ultraviolet radiation, heat, and potassium paramagnet.  

Chlorine is the most commonly used water disinfectant. It is available in liquid, 
powder, gas, and tablet form. Recommended liquid, powder, and tablet forms of 
chlorine include the following: 

Liquid—Chlorine laundry bleach (about 5% chlorine). Swimming pool disinfectant or 
concentrated chlorine bleach (12%–17% chlorine). 

Powder—Chlorinated lime (25% chlorine), dairy sanitizer (30% chlorine), and high-
test calcium hypochlorite (65%–75% chlorine). 

Tablets—High-test calcium hypochlorite (65%–75% chlorine). 

 

Solution of Q.No.3 

SEWER 

A sanitary sewer or foul sewer is an underground carriage system specifically for 
transporting sewage from houses and commercial buildings through pipes to 
treatment facilities or disposal. Sanitary sewers are part of an overall system called a 
sewage system or sewerage. Sewage usually travels from a building's plumbing 
either into a sewer, which will carry it elsewhere, or into an onsite sewage facility (of 
which there are many kinds). Whether it is combined with surface runoff in the sewer 
depends on the sewer design (sanitary sewer or combined sewer). 

SEWAGE 

Sewage or domestic wastewater or municipal wastewater is a type of wastewater 
that is produced from a community of people. It is characterized by volume or rate of 
flow, physical condition, chemical and toxic constituents, and its bacteriologic status 
(which organisms it contains and in what quantities). It consists mostly of greywater 
(from sinks, tubs, showers, dishwashers, and clothes washers), blackwater (the 
water used to flush toilets, combined with the human waste that it flushes away); 
soaps and detergents; and toilet paper. A global estimate is that 90% of all 
wastewater generated is released into the environment untreated. In many 
developing countries the bulk of domestic and industrial wastewater is discharged 
without any treatment or after primary treatment only. 

 



SEWERAGE SYSTEM 

Sewerage system is a network of pipes, pumps, and force mains for the collection of 
wastewater, or sewage, from a community. Modern sewerage systems fall under two 
categories: domestic and industrial sewers and storm sewers. Sometimes a 
combined system provides only one network of pipes, mains, and outfall sewers for 
all types of sewage and runoff. The preferred system, however, provides one 
network of sewers for domestic and industrial waste, which is generally treated 
before discharge, and a separate network for storm runoff, which may be diverted to 
temporary detention basins or piped directly to a point of disposal in a stream or 
river. 

 

SELF CLEANSING VELOCITY 

The  velocity  that  would  not  permit  the  solids  to  settle  down  and  even  scour  
the  deposited  particles of a given size is called as self-cleansing velocity.  This 
minimum velocity should at least develop once in a day so as not to allow any 
deposition in the sewers.  Otherwise, if such deposition takes place, it will obstruct 
free flow causing further deposition and finally leading to the complete blocking of 
the sewers. 
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CE 308       Environmental Engineering                        TIME 1 Hr 

 

1. Explain harmful effects of air pollution on living beings and its control 

measures.वाय ु
दषूण के  जीवो पर द<ु
भाव एवं इसके रोकधाम के उपाय 

समझाइए।         (5)  

2. Describe noise pollution along with its sources and remedial measures. 

 EवFन 
दषूण को पHरभा�षत करके इसके ��ोत एवं एवं इसके रोकधाम के उपाय 

 समझाइए।         (5) 

3. Explain land pollution and soil conservation techniques. 

भूIम 
दषूण एवं भू संगरJन तकनीक को समझाइए।  (5) 
 

Solution of Q.No.1 

HARMFUL EFFECTS OF AIR POLLUTION ON LIVING BEINGS 

Effects on Human Health: Some environmental poisons can cause acute illness 

and even death. Others may be harmful, but the disease may take years or even 

decades to appear. Air pollution mainly affects the respiratory system. Bronchitis, 

emphysema, asthma and lung cancer are some of the chronic diseases caused due 

to exposure to polluted air. It is feared that lung cancer is caused mainly due to 

polluted air because carcinogens are found in it. Its mortality rate is higher in urban 

areas. 

Sulfur dioxide is the most serious and widespread air pollutant. Its lower 

concentration is a cause of spasms in the smooth muscle of bronchioles and its 

higher concentration induces increased mucus production. Sulfur dioxide is also 

considered to cause cough, shortness of breath, spasm of the larynx and acute 

irritation to the membranes of the eyes.  

Carbon monoxide often affects the oxygen carrying capacity of blood. Nitric oxide is 

reported to be a pulmonary irritant and its excess concentration may cause 

pulmonary haemorrhage. 

Hydrogen sulfide is also toxic. Lead emitted from automobile exhausts is a 

cumulative poison and is dangerous particularly to children and may cause brain 

damage. 

Particulate pollutants The particulate pollutants such as asbestos, silica, carbon, 

beryllium, lead, etc., are capable of exerting a noxious (fibrotic) local action in the 

interstitial areas of the lungs. As described earlier, smog has a killer effect, which is 

also the result of air pollution. The death toll by smog varies from few persons to 



thousands. In December 1952, about 4,000 persons died in London due to smog. 

Similar cases have been reported from London itself in 1956, 1957 and 1962 in 

which the death toll was between 700 and 1,000 persons. In other countries also 

smog deaths have been reported. In fact, the growing air pollution has now become 

a health hazard for man. 

Effects on Animals and Plants: 

The impact of air pollution on animals is more or less similar to that on man. Chronic 

poisoning results from the ingestion of forage contaminated with atmospheric 

pollutants. Among the metallic contaminants, arsenic, lead and molybdenum are 

important. Fluoride is another pollutant, which causes fluorosis among animals. 

Air pollution has caused widespread damage to trees, fruits, vegetables, flowers and 

in general, vegetation as a whole. The most dramatic early instances of plant 

damage were seen in the total destruction of vegetation by sulfur dioxide in the areas 

surrounding smelters. When the absorption of sulfur dioxide exceeds a particular 

level, the cells become inactive and are killed, resulting in tissue collapse and drying 

of leaves. Cotton, wheat, barley and apple are more sensitive to this pollutant. 

PREVENTION AND CONTROL OF AIR POLLUTION 

Different techniques are used for controlling air pollution caused by 'gaseous 

pollutants' and that caused by 'particulate pollutants'. 

Methods of controlling gaseous pollutants-The air pollution caused by gaseous 

pollutants like hydrocarbons, sulphur dioxide, ammonia, carbon monoxide, etc can 

be controlled by using three different methods-Combustion, Absorption and 

Adsorption. 

1. Combustion-This technique is applied when the pollutants are organic gases or 

vapours. The organic air pollutants are subjected to 'flame combustion or catalytic 

combustion' when they are converted to less harmful product carbon dioxide and a 

harmless product water. 

2. Absorption-In this method, the polluted air containing gaseous pollutants is 

passed through a scrubber containing a suitable liquid absorbent. The liquid absorbs 

the harmful gaseous pollutants present in air. 

3. Adsorption-In this method, the polluted air is passed through porous solid 

adsorbents kept in suitable containers. The gaseous pollutants are adsorbed at the 

surface of the porous solid and clean air passes through. 

Methods of controlling particulate emissions-The air pollution caused by 

particulate matter like dust, soot, ash, etc can be controlled by using fabric filters, wet 

scrubbers, electrostatic precipitators and certain mechanical devices. 

1. Gravity-In this process, the particulate settle down by the action of gravitational 

force and get removed. Sudden change in the direction of air flow-It brings about 

separation of particles due to greater momentum. 

2. Fabric Filters-The particulate matter is passed through a porous medium made of 

woven or filled fabrics. The particulate present in the polluted air are filtered and gets 



collected in the fabric filters, while the gases are discharged. The process of 

controlling air pollution by using fabric filters is called 'bag filtration'. 

3. Wet Scrubbers-They are used to trap SO2, NH3 and metal fumes by passing the 

fumes through water. 

4. Electrostatic Precipitators-When the polluted air containing particulate pollutants 

is passed through an electrostatic precipitator, it induces electric charge on the 

particles and then the aerosol particles get precipitated on the electrodes. 

 

Solution of Q.No.2 

NOISE POLLUTION 

Noise is defined as, "the unwanted, unpleasant or disagreeable sound that causes 

discomfort to all living beings". Sound intensity is measured in decibels (dB), that is 

the tenth part of the longest unit Bel. One dB is the faintest sound that a human ear 

can hear. 

Types of noise:  

Environmental noise has been doubling every ten years. Noise is classified as: 

Industrial Noise,Transport  Noise andNeighbourhood noise 

Industrial Noise: It is sound with a high intensity sound caused by industry 

machines. Sources of such noise pollution is caused by machines from machines in 

various factories, industries and mills.  

Transport Noise: Transport noise mainly consists of traffic noise from road, rail and 

aircraft. The number of automobiles on roads like motors, scooters, cars, motor 

cycles, buses, trucks and diesel engine vehicles have increased enormously in the 

recent past further aggravating the problem of transport noise 

Neighbourhood noise: This type of noise includes disturbance from household 

gadgets and community. Common sources being musical instruments, TV, VCR, 

Radios, Transistors, Telephones, and loudspeakers etc. Statistically, ever since the 

industrial revolution, noise in the environment has been doubling every ten years. 

 

Effects of Noise pollution 

Noise pollution affects both human and animal health. It leads to: 

• contraction of blood vessels 

• making skin pale 

• excessive adrenalin in the blood stream which is responsible for high blood 

pressure. 

• Blaring sounds are known to cause mental distress 

• Heart attacks, neurological problems, birth defects and abortion 

• Muscle contraction leading to nervous breakdown, tension, etc 



• Adverse affects health, work efficiency and behaviour. Noise pollution may 

cause damage to the heart, brain, kidneys, liver and may produce emotional 

disturbance. 

Control Measures: 

Source control: This includes source  modification such as acoustic treatment to 

machine surface, design changes, limiting operational timings, etc 

Transmission path intervention: This includes containing the source inside a sound 

insulating enclosure, constructing a noise barrier or provision of sound absorbing 

materials along the path. 

Receptor control: This includes protection of the receiver by altering the work 

schedule or provision of personal protection devices such as ear plugs for operating 

noisy machinery. The measure may include dissipation and deflection methods. 

Oiling: Proper oiling will reduce noise from the machine. 

Preventive Measures: 

• Prescribing noise limits for vehicular traffic 

• Ban on honking (usage of horns) in certain areas 

• Creation of silence zones near schools and hospitals 

• Redesigning buildings to make them noise proof 

• Reduction of traffic density in residential areas 

• Giving preference to mass public transport system. 

 

 

Solution of Q.No.3 

Land pollution, in other words, means degradation or destruction of earth’s surface 

and soil, directly or indirectly as a result of human activities. Anthropogenic activities 

are conducted citing development, and the same affects the land drastically, we 

witness land pollution; by drastic we are referring to any activity that lessens the 

quality and/or productivity of the land as an ideal place for agriculture, forestation, 

construction etc. The degradation of land that could be used constructively in other 

words is land pollution. 

Causes of Land Pollution 

Below are the sources of land pollution: 

• Deforestation and soil erosion  

• Agricultural activities 

• Mining activities 

• Overcrowded landfills 

• Industrialization 

• Construction activities 

• Nuclear waste 

• Sewage treatment 



Effects of Land Pollution 

• Soil pollution 

• Change in climate patterns 

• Environmental Impact 

• Effect on human health 

Methods and Techniques of Soil Conservation 

Many different techniques have been invented throughout the years with the aim of 

preserving the nutrient level of the soil and preventing erosion. 

• Contour Plowing  

• Terrace Farming  

• Keyline Design  

• Perimeter Runoff Control  

• Windbreaks  

• Cover Crops/ Crop Rotation  

• Soil Conservation Farming  

• Agrostological  

• No till farming  

• Green Manures  

• Salinity Management  

• Stream Bank Protection  

• Earthworms  

• Mineralization  
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