
SECTION—A / Àª›W‹>—A

1.(a) [10 Marks]State and explain Castigliano’s theorem I and  theorem II. 
PÁ¹ÖVèAiÀiÁ£ÉÆÃ£À ¥ÀæªÉÄÃAiÀÄ I ªÀÄvÀÄÛ II UÀ¼À£ÀÄß ¤gÀÆ¦¹ ªÀÄvÀÄÛ «ªÀj¹.

1.(b) A Three hinged Arch has a span of 30m and a rise of 10m. The arch carries an 
UDL of 0.6KN/M on the left half of the span. It also carries two concentrated 
loads of 1.6KN and 1 KN at 5m and 10m from right end
respectively. Determine the reactions at the support. [20 Marks]
ªÀÄÆgÀÄ QÃ®ÄUÀ¼ÀÄ¼Àî PÀªÀiÁ¤£À GzÀÝ 30m ªÀÄvÀÄÛ 10m £À KjPÉ EzÉ. PÀªÀiÁ£ÀÄ

0.6KN/M £À UDL £ÀÄß PÀªÀiÁ¤£À JqÀCzsÀðzÀ°è s̈Àj¸ÀÄvÀÛzÉ. JgÀqÀÄ MvÀÛmÁÖzÀ ¨sÁgÀUÀ¼ÁzÀ 

1.6KN  ªÀÄvÀÄÛ 1KN UÀ¼À£ÀÄß §® vÀÄ¢AiÀÄ 5m ªÀÄvÀÄÛ 10m UÀ¼À°è C£ÀÄPÀæªÀÄªÁV
¥ÀqÉ¢zÉ. DzsÁgÀzÀ°è£À ¥ÀæwQAiÉÄUÀ¼À£ÀÄß ¤zsÀðj¹. 

1.(c) A rough pipe of 15cm diameter carries oil (r=920 kg/m3). It is observed that the 
velocity is 1.6 m/s at 3.0 cm from the wall surface and velocity gradient is 5.5 
m/s.

Determine

i) Boundary Shear stress (t 0 )

ii) Pipe roughness

iii) Rate of flow through the pipe

iv) Friction factor of the pipe.

Assume the flow is fully Turbulent. [20 Marks]

MAzÀÄ MgÀlÄ (UÀqÀÄ¸ÀÄ) PÉÆ¼ÀªÉAiÀÄÄ 15 ¸ÉA.«ÄÃ ªÁå¸ÀªÀ£ÀÄß ºÉÆA¢zÀÄÝ vÉÊ®

(p=920 kg/m3) ªÀ£ÀÄß MAiÀÄÄåvÀÛzÉ. UÉÆÃqÉAiÀÄ ªÉÄÃ¯ÉäöÊ¬ÄAzÀ 3.0 ¸ÉA.«ÄÃ.£À°è ªÉÃUÀªÀÅ

1.6m/s ªÀÄvÀÄÛ ªÉÃUÀ E¼ÀÄPÀ®Ä 5.5m/s EgÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤¸À¯ÁVzÉ..

C ‹‚-W‹-Ÿ‹Æ‹·∞ Ø´‹Ï-ƒ-‘

i) UÀrAiÀÄ°è£À wgÀÄZÀÄ MvÀÛqÀ (t0)

ii) PÉÆ¼ÀªÉAiÀÄ UÀqÀÄ¸ÀÄvÀ£À

iii) PÉÆ¼ÀªÉAiÀÄ ªÀÄÆ®PÀ ºÀjAiÀÄÄªÀ ºÀj«£À zÀgÀ

iv) PÉÆ¼ÀªÉAiÀÄ WÀµÀðuÁ CA±À

ºÀjªÀÅ ¥ÀÆtðªÁV ¥ÀæPÀëÄ§ÞªÁVzÉAiÉÄAzÀÄ ¨sÁ«¹.
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2.(a) List and explain out the steps to be followed in desig n of compression
members. [10 Marks]
¸ÀA¦ÃqÀPÀ CAUÀUÀ¼À «£Áå¸ÀzÀ°è C£ÀÄ¸Àj¸À¨ÉÃPÁzÀ ºÀAvÀUÀ¼À£ÀÄß ¥ÀnÖªÀiÁr ªÀÄvÀÄÛ «ªÀj¹.

2.(b) A column ISHB 300 @ 577 N/M is carrying a factored axial load of 600K N a 
factored moment of 30NM and a factored shear force of 60KN. Design a

suitable column splice . Assume ends are milled. [30 Marks]
ISHB 300 @ 577 N/m MAzÀÄ ¸ÀÜA¨sÀªÀÅ 600 KN CQëÃAiÀÄ ºÉÆgÉAiÀÄ£ÀÄß ºÉÆgÀÄwÛzÀÄÝ.

¥sÁåPÀÖgïØ ªÀÄºÀvÀÛ÷é 30NM ¥ÀqÉ¢zÉ ªÀÄvÀÄÛ ¥sÁåPÀÖgïØ wjZÀÄ §®ªÁzÀ 60KN£ÀÄß ¥ÀqÉ¢zÉ.
¸ÀÆPÀÛ ¸ÀÜA¨sÀzÀ ¸Éà÷èöÊ¸ï£ÀÄß «£Áå¹¹. vÀÄ¢UÀ¼ÀÄ £ÀÄtÄ¥ÀÄUÉÆArªÉ JAzÀÄ ¨sÁ«¹.

2.(c) A Source of strength 4 m2/s and sink of strength 8 m2/s are located at (-1,0) 
and (1,0). Determine the velocity and stream function at the point (1,1).

[10 Marks]
MAzÀÄ DPÀgÀzÀ ±ÀQÛ ¸ÁªÀÄxÀåðªÀÅ 4m2/s ªÀÄvÀÄÛ ±ÀQÛ ¸ÁªÀÄxÀåðzÀ PÀÄ¹vÀªÀÅ 8m2/s
EªÀÅUÀ¼À£ÀÄß (-1,0) AiÀÄ°è ¸ÁÜ¤ÃPÀj¹zÉ. (1, 1) ©AzÀÄ«£À°è ªÉÃUÀ ªÀÄvÀÄÛ ¸ÀÄZÀ®£Á
PÁAiÀÄðUÀ¼À£ÀÄß ¤zsÀðj¹.

3.(a) List the methods of Post tensioning and explain any two in detail.
[6 Marks]

¥ÉÆÃ¸ïÖmÉ£ïë¤AUï£À (vÀÄAiÉÆÛÃvÀÛgÀ) «zsÁ£ÀUÀ¼À£ÀÄß ¥ÀnÖªÀiÁr. D ¥ÉÊQ AiÀiÁªÀÅzÁzÀgÀÆ
JgÀqÀ£ÀÄß «¸ÀÛøvÀªÁV «ªÀj¹

3.(b) Design a cantilever retaining wall to retain an earth embankment 4m high 
above ground level. The density of earth is 18 KN/m3 and its angle of repose is 
300. The embankmen t is horizont al at the top the safe bearing capacity of soil is 
200 KN/m2. The coefficient of friction between soil and concrete is
0.5. Use M20 concrete and Fe415 steel . [19 Marks]
£É®ªÀÄlÖ¢AzÀ 4«ÄÃ. JvÀÛgÀzÀ ªÉÄÃ°gÀÄªÀAvÉ ¨sÀÆ (ªÀÄtÂÚ£À) KjAiÀÄ£ÀÄß G½¹PÉÆ¼ÀÄîªÀ
MAzÀÄ ZÁZÀÄvÉÆ¯É D¸ÀgÉ UÉÆÃqÉAiÀÄ£ÀÄß «£Áå¹¹. s̈ÀÆ«ÄAiÀÄ (ªÀÄtÂÚ£À) ¸ÁAzÀævÉAiÀÄÄ

18KN/m3 ªÀÄvÀÄÛ CzÀgÀ MgÀVPÉ PÉÆÃ£ÀªÀÅ 300. ªÉÄÃ¯ÁãUÀzÀ°è KjAiÀÄÄ ¸ÀªÀÄvÀ®ªÁVzÀÄÝ

ªÀÄtÂÚ£À ¸ÀÄgÀPÀëuÁ zsÁgÀt  ¸ÁªÀÄxÀåðªÀÅ 200KN/m2 EzÉ. ªÀÄtÄÚ ªÀÄvÀÄÛ PÁAQæÃmïUÀ¼À

£ÀqÀÄªÀt WÀµÀðuÁ ¸ÀºÀUÀÄuÁAPÀªÀÅ 0.5. M20 PÁAQæÃmï ªÀÄvÀÄÛ Fe415  GPÀÌ£ÀÄß §¼À¹



3.(c) Determine the Degree of Static indeterminacy and degree of Kinematic 
indeterminacy for the following :
PÉ¼ÀV£ÀªÀÅUÀ¼À ¸ÁÜ¬Ä C¤uÉÃðAiÀÄzÀ ªÀÄlÖ ªÀÄvÀÄÛ ZÀ®£À±Á¹ÛçÃAiÀÄ C¤uÉÃðAiÀÄzÀ ªÀÄlÖUÀ¼À£ÀÄß 
¤zsÀðj¹

[6 Marks]

3.(d) Analyse the following rigid frame. Use stiffness matrix method. EI is 
constant. 
Support A & D are fixed.
Support E is hinged

PÉ¼ÀV£À C£ÀªÀÄå ZËPÀlÖ£ÀÄß C£ÀªÀÄåvÁ ªÀiÁvÀÈPÁ «zsÁ£ÀªÀ£ÀÄß¥ÀAiÉÆÃV¹ «±ÉèÃ¶¹. EI
¹ÜgÀªÁVzÉ.

A ªÀÄvÀÄÛ D D¸ÀgÉUÀ¼ÀÄ ¤²ÑvÀªÁVªÉ.

E AiÀÄÄ QÃ®Ä¼ÀîzÁÝVzÉ.

[19 Marks]



4.(a) The discharge of a centrifugal pump (Q) depends on speed of pump (N), diameter 
of impeller (D), acceleration due to gravity (g), monometric head developed by 
pump (H), density of fluid (r) and dynamic viscosity of fluid (m). Apply Bucking 
ham p theorem and prove that Q=ND3 f [gH/N2D2, m/ND2r]

[25 Marks]
MAzÀÄ ¸ÉAnæ¥sÀÆåUÀ¯ï£À (Q) PÉÆ¼ÀªÉAiÀÄ «¸Àdð£ÉAiÀÄÄ PÉÆ¼ÀªÉAiÀÄ ªÉÃUÀ (N), ¥ÉæÃgÀPÀzÀ

(EA¥É®ègï) ªÁå¸À (D), UÀÄgÀÄvÀé (g) AiÀÄ PÁgÀt¢AzÁzÀ ªÉÃUÉÆÃvÀÌµÀð, PÉÆ¼ÀªÉ¬ÄAzÀ

¨É¼ÀªÀtÂUÉAiÀiÁzÀ ªÀiÁ£ÉÆªÉÄnæPï ²ÃµÀð (H), ªÁ»AiÀÄ ¸ÁAzÀævÉ (r) ªÀÄvÀÄÛ ªÁ»AiÀÄ

ZÀ®£À²Ã® ¹ßUÀÞvÉ (m) UÀ¼À£ÀÄß CªÀ®A©¹zÉ.  §QAUïºÁåA£À p ¥ÀæªÉÄÃAiÀÄªÀ£ÀÄß C£Àé¬Ä¹

ªÀÄvÀÄÛ Q=ND3f [gH/N2D2, m/ND2
r] £ÀÄß ¸Á¢ü¹..

4.(b) An oil of specific gravity 0.85 and viscosity 2.5 poise is flowing through a 30 cm 
diameter pipe. The length of pipe is 2.5 km and head loss is 20m. Estimate shear 
stress at the pipe wall, shear stress at r=10 cm from the centre of the pipe and 
the value of friction factor , if the flow is laminar

[25 Marks]
¤¢ðµÀÖ UÀÄgÀÄvÀéªÀÅ 0.85 ªÀÄvÀÄÛ ¹ßUÀÞvÉAiÀÄÄ 2.5 ¥ÁAiÀiïì EzÀÄÝ 30 ¸ÉA.«ÄÃ. ªÁå¸ÀzÀ
PÉÆ¼ÀªÉAiÀÄ ªÀÄÆ®PÀ vÉÊ®ªÀÅ ºÀjAiÀÄÄwÛzÉ. PÉÆ¼ÀªÉAiÀÄ GzÀÝªÀÅ 2.5 Q.«ÄÃ. ªÀÄvÀÄÛ ²ÃµÀð

£ÀµÀÖªÀÅ 20.«ÄÃ. PÉÆ¼ÀªÉAiÀÄ PÉÃAzÀæ¢AzÀ r=10 ¸ÉA.«ÄÃ.£À°è wjZÀÄ MvÀÛqÀ EzÉ. PÉÆ¼ÀªÉAiÀÄ 
UÉÆÃqÉAiÀÄ°è£À wjZÀÄ MvÀÛqÀªÀ£ÀÄß ªÀÄvÀÄÛ MAzÀÄ ªÉÃ¼É ºÀjªÀÅ ¥ÉÆgÉ/gÉÃQ£À (¯Áå«Ä£Á)
jÃwAiÀÄ°èzÀÝgÉ WÀµÀðuÁ CA±ÀzÀ ªÀiË®åªÀ£ÀÄß CAzÁf¹.



SECTION—B / Àª›W‹>—B

5.(a) With a neat sketch describe the procedure to conduct plate load test and
discuss the limitations. [15 Marks]
CAzÀªÁzÀ avÀæzÉÆA¢UÉ ¥sÀ®PÀ¨sÁgÀ ¥ÀjÃPÉëAiÀÄ£ÀÄß ªÀiÁqÀÄªÀ «zsÁ£ÀªÀ£ÀÄß  ªÀÄvÀÄÛ CzÀgÀ
Ew«ÄwUÀ¼À£ÀÄß «ªÀj¹

5.(b) Establish a relation between flow velocity v, seepage velocity Vs, Area of
voids Av and porosity of soil, n [10 Marks]
ºÀjªÀÅ ªÉÃUÀ v, ¹Ã¥ÉÃeï (M¸ÀgÀÄ«PÉ) ªÉÃUÀ Vs  UÀ¼À £ÀqÀÄªÀt ±ÀÆ£ÀåUÀ¼À PÉëÃvÀæ Av

ªÀÄvÀÄÛ ªÀÄtÂÚ£À ¸ÀgÀAzsÀævÉ n UÀ¼À £ÀqÀÄªÀt ¸ÀA§AzsÀªÀ£ÀÄß ¤gÀÆ¦¹.

5.(c) What is the necessity of a return statement? When is it necessary and when 
is it a must? When is the return statement mandatory in a function?

[25 Marks]
jl£ïð ºÉÃ½PÉAiÀÄ CªÀ±ÀåPÀvÉAiÉÄÃ£ÀÄ? CzÀÄ AiÀiÁªÁUÀ CªÀ±ÀåPÀªÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ CzÀÄ
AiÀiÁªÁUÀ ¨ÉÃPÁUÀÄvÀÛzÉ? MAzÀÄ PÁAiÀÄðzÀ°è AiÀiÁªÁUÀ jl£ïð ºÉÃ½PÉAiÀÄÄ
PÀqÁØAiÀÄªÁUÀÄvÀÛzÉ?

6.(a) A retaining wall of height 10m supports cohesion less soil with the following 
properties :
G=2.65, e=0.65,    =300. Water table lies at 3m depth . Surface of back fill is 
horizontal and carries surcharge of 14KN/m2. Draw the latera l active earth 
pressure distribution diagram. Determine the total active earth pressure
and its point of application. [25 Marks]
D¸ÀgÉAiÀÄ UÉÆÃqÉAiÀÄ JvÀÛgÀªÀÅ 10«ÄÃ. EzÀÄÝ ¸ÀA¸ÀAd£ÀgÀ»vÀ ªÀÄtÚ£ÀÄß PÉ¼ÀV£À

®PÀëtUÀ¼ÉÆA¢UÉ ¨ÉA§°¸ÀÄvÀÛzÉ. G=2.65, e=0.65,  =30
0
. ¤Ãj£À ªÉÄÃdÄ 3«ÄÃ.

D¼ÀzÀ°èzÉ. »A¨sÀwðAiÀÄ ªÉÄÃ¯ÉäöÊAiÀÄÄ ¸ÀªÀÄvÀ®ªÁVzÉ ªÀÄvÀÄÛ 14KN/m2 ¸ÀgïZÁeïð£ÀÄß
ºÉÆgÀÄvÀÛzÉ.  ¥Á±Àéð ¸ÀQæAiÀiÁ ¨sÀÆ MvÀÛqÀ ºÀAaPÉAiÀÄ £ÀPÁ±ÉAiÀÄ£ÀÄß gÀa¹. MlÄÖ ¸ÀQæAiÀÄ

ª‹„ JÒ‹§v‹  ‹·Ò‹·§ A®‹√‹ AÆ‹Ã-ø·-®‹ πÌ®‹·- ‹Æ‹·∞ Ø´‹Ï-ƒ-‘.

6.(b) With a flowchart explain continue statement. Why do you think the use of 
the goto statement is gener ally discouraged? Under what conditions are
they specially useful. [25 Marks]
¥sÉÆèÃZÁmïð£ÉÆA¢UÉ ªÀÄÄAzÀÄªÀjzÀ ºÉÃ½PÉAiÀÄ£ÀÄß «ªÀj¹. UÉÆmÉÆ ºÉÃ½PÉAiÀÄ §¼ÀPÉAiÀÄÄ
¸ÁªÀiÁ£ÀåªÁV «gÉÆÃ¢ü¸À®àqÀÄvÀÛzÉ JAzÀÄ ¤ÃªÀÅ KPÉ ¨sÁ«¸ÀÄwÛÃj? AiÀiÁªÀ ¥Àj¹ÜwUÀ¼À°è
CªÀÅUÀ¼ÀÄ «±ÉÃµÀªÁV G¥ÀAiÀÄÄPÀÛªÁVzÉ?

KPSC1
Stamp

KPSC1
Stamp



7.(a) Discuss in detail the different types of settlement of footings and the
methods adopted to control the settlement of footings [25 Marks]
«©ü£Àß PÁ¯Éß¯É (CrªÀj¸ÉAiÀÄ) £É¯ÉUÉÆ½¸ÀÄ«PÉAiÀÄ «zsÀUÀ¼À£ÀÄß ªÀÄvÀÄÛ PÁ¯Éß¯ÉUÀ¼À
£É¯ÉUÉÆ½¸ÀÄ«PÉAiÀÄ£ÀÄß ¤AiÀÄAwæ¸À®Ä C¼ÀªÀr¹PÉÆArgÀÄªÀ «zsÁ£ÀUÀ¼À£ÀÄß «¸ÀÛøvÀªÁV ZÀað¹

7.(b) A soft normally consol idat ed clay layer is 8m thick. The natural water 
content is 45% and saturated unit weight is 18KN/m 3. The grain spec ific 
gravity is 2.70 and the liquid limit is 63%. The vertical stress increment at 
the centre of the layer due to the foundation load is 9KN/m2. The ground water 
level is at the surface of the clay layer. Determine the settlement of the
foundation. [25 Marks]
MAzÀÄ ªÀÄÈzÀÄ ¸ÀAavÀ eÉÃrAiÀÄ ¥ÀzÀgÀªÀÅ 8«ÄÃ. zÀ¥ÀàªÁVzÉ.  £ÉÊ¸ÀVðPÀ ¤Ãj£À CA±ÀªÀÅ

±ÉÃ.45 ªÀÄvÀÄÛ ¥ÀÆtð DzÀæðªÁzÀ WÀlPÀ vÀÆPÀªÀÅ 18KN/m3. PÀtzÀ/ºÀgÀ¼ÀÄ ¤¢ðµÀÖ

UÀÄgÀÄvÀéªÀÅ 2.70 ªÀÄvÀÄÛ zÀæªÀzÀ «ÄwAiÀÄÄ ±ÉÃ.63 Cr¥ÁAiÀÄzÀ ºÉÆgÉ¬ÄAzÁV ¥ÀzÀgÀzÀ

PÉÃAzÀæzÀ°è£À ®A§ MvÀÛqÀªÀÅ 9KN/m 2.  CAvÀdð® ªÀÄlÖªÀÅ eÉÃrAiÀÄ ¥ÀzÀgÀzÀ
ªÉÄÃ¯ÉäöÊAiÀÄ°èzÉ. Cr¥ÁAiÀÄzÀ £É¯ÉUÉÆ½¸ÀÄ«PÉAiÀÄ£ÀÄß ¤zsÀðj¹

8.(a) Explain five generation of computers with their advantages and 
disadvantages.
LzÀÄ ¦Ã½UÉAiÀÄ PÀA¥ÀÆålgïUÀ¼À£ÀÄß CªÀÅUÀ¼À C£ÀÄPÀÆ®UÀ¼ÀÄ ªÀÄvÀÄÛ C£Á£ÀÄPÀÆ®UÀ¼ÉÆA¢UÉ
«ªÀj¹. [25 Marks]

8.(b) What is flow chart? Describe the symbols used in flow charts. Write a flow
chart  to calculat e the pressure difference at inlet and throat of
venturimeter.
¥sÉÆèÃZÁmïð JAzÀgÉÃ£ÀÄ? ¥sÉÆèÃZÁmïðUÀ¼À°è §¼À¸À¯ÁzÀ ¸ÀAPÉÃvÀUÀ¼À£ÀÄß «ªÀj¹. M¼ÀºÀjªÀÅ 
ªÀÄvÀÄÛ ªÉAZÀÄj«ÄÃlgï£À PÀAoÀ¨sÁUÀzÀ (EPÀÌlÄÖ ¨sÁUÀ) £ÀqÀÄªÀt MvÀÛqÀ ªÀåvÁå¸ÀªÀ£ÀÄß
¯ÉPÁÌZÁgÀ ªÀiÁqÀ®Ä MAzÀÄ ¥sÉÆèÃZÁmïð£ÀÄß §gÉ¬Äj. [25 Marks]



SECTION—A / Àª›W‹>—A

1.(a) Illustrate  Modified bond-wrench test setup to determine brick-mortar bond

strength. [15 Marks]

EnÖUÉ UÁgÉAiÀÄ §AzsÀ ¸ÁªÀÄxÀåðªÀ£ÀÄß ¤zsÀðj¸ÀÄªÀ ¸ÀÄzsÁjvÀ jÃwAiÀÄ ¨ÁAqï ªÉæAZï
¥ÀjÃPÁë G¥ÀPÀgÀtªÀ£ÀÄß ¤gÀÆ¦¹.
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1.(b) A 20 cm thick brick wall carries an axial load of 50kN/m from wall above it

and an eccentric load of 36kN/m from R.C.C floor slab acting at a distance

of 4.75cm from the centre of the wall. Determine equivalent eccentricity

and stresses in the wall. [10 Marks]

MAzÀÄ 20 ¸ÉA.«ÄÃ, zÀ¥Àà EnÖUÉ UÉÆÃqÉAiÀÄÄ 50kN/m CQëÃAiÀÄ ¨sÁgÀªÀ£ÀÄß CzÀgÀ

ªÉÄÃ°£À UÉÆÃqÉ¬ÄAzÀ ºÉÆgÀÄvÀÛzÉ ªÀÄvÀÄÛ UÉÆÃqÉAiÀÄ PÉÃAzÀæ¢AzÀ 4.75 ¸ÉA.«ÄÃ.

CAvÀgÀzÀ°ègÀÄªÀ R.C.C £É¯ÉUÀnÖ£À ¥sÀ®PÀ¢AzÀ «PÉÃA¢æÃAiÀÄ, 36kn/m £À ºÉÆgÉAiÀÄÄ
¸ÀQæAiÀÄªÁVzÉ.  UÉÆÃqÉAiÀÄ°è£À ¸ÀªÀiÁ£À «PÉÃA¢æÃAiÀÄvÉ ªÀÄvÀÄÛ MvÀÛqÀUÀ¼À£ÀÄß ¤zsÀðj¹.

1.(c) Calculate maximum permissible train load that can be pulled by a

locomotive having 4 pairs of driving wheels carrying an axle load of 24

tonnes each. The train has to run at 80kmph speed. Also calculate the

reduction in speed, if the train has to climb a gradient of 1 in 200

[13 Marks]

¥ÀæwAiÉÆAzÀÆ 24 l£ïUÀ¼À CPÀëºÉÆgÉAiÀÄ£ÀÄß ºÉÆgÀÄªÀ £Á®ÄÌ eÉÆÃrUÀ¼À ZÁ®PÀ
ZÀPÀæUÀ¼À£ÀÄß¼Àî gÉÊ®Ä J¼ÉAiÀÄ§ºÀÄzÁzÀ UÀjµÀ× C£ÀÄªÀÄw¸À§ºÀÄzÁzÀ (gÉÊ®Ä) ¨sÁgÀªÀ£ÀÄß

¯ÉPÀÌªÀiÁr. gÉÊ®Ä 80 kmph ªÉÃUÀzÀ°è ¸ÁUÀ¨ÉÃPÀÄ MAzÀÄ UÉæÃrAiÉÄAmï  200 gÀ°è 1

EgÀÄªÀAvÉ E¼ÀÄPÀ®Ä zÁj KgÀÄªÁUÀ ªÉÃUÀzÀPÀÄVÎPÉAiÀÄ£ÀÄß ¸ÀºÁ ¯ÉPÀÌªÀiÁr.

1.(d) Explain different types of transition curves with a neat sketch. [12 Marks]

¸ÀAPÀæªÀÄt ¨ÁUÀÄgÉÃSÉUÀ¼À ««zsÀ §UÉUÀ¼À£ÀÄß CAzÀªÁzÀ avÀæzÉÆA¢UÉ «ªÀj¹.

Time : 3 hours

”‹ ‹·ø·: 3 W‹ÌpÊW‹Ÿ‹·
Maximum Marks : 250

W‹ƒ–‹u AÌP‹W‹Ÿ‹·: 250



2.(b) What are the requirements of intersection at grade? Draw typical forms of

the intersection. [20 Marks]

UÉæÃqï£À°è  (zÀeÉð) bÉÃzÀ£ÀzÀ CUÀvÀåUÀ¼ÉÃ£ÀÄ? bÉÃzÀ£ÀzÀ ªÀiÁzÀjAiÀÄ (¥Áæw¤¢üPÀ)
gÀÆ¥ÀUÀ¼À£ÀÄß awæ¹.

2.(a) Based on the network diagram shown in Figure. Identify the total paths,

critical path, and float for each path. [30 Marks]

avÀæzÀ°è£À eÁ®£ÀPÁ±ÉAiÀÄ£ÀÄß DzsÀj¹ MlÄÖ ¥ÀxÀUÀ¼ÀÄ, ¸ÀA¢üUÀÞ ¥ÀxÀ ªÀÄvÀÄÛ ¥ÀæwAiÉÆAzÀÄ
¥ÀxÀzÀ ¥ÀèªÀ£À (vÉÃ°PÉ)UÀ¼À£ÀÄß UÀÄgÀÄw¹.

3.(a) What are specifications? List out the general specifications of First class

buildings. [20 Marks]

¤¢ðµÀÖ£ÀUÀ¼ÉAzÀgÉÃ£ÀÄ? ªÉÆzÀ® ªÀUÀðzÀ PÀlÖqÀUÀ¼À ¸ÁªÀiÁ£Àå ¤¢ðµÀÖ£ÀUÀ¼À£ÀÄß ¥ÀnÖªÀiÁr.

3.(b) What is roof? Draw a line sketch for each of the following. [ 15 Marks]

¸ÀÆgÀÄ JAzÀgÉÃ£ÀÄ? F PÉ¼ÀV£À ¥ÀæwAiÉÆAzÀÄ ¸ÀÆj£À gÉÃSÁavÀæªÀ£ÀÄß §gÉ¬Äj.

UÉÃ¨ïè ¸ÀÆgÀÄ(i) Gable roof

(ii) Hipped roof

(iii) Gambrel roof

(iv) Pyramid roof

(v) Mansard roof

(vi) Shed roof

»¥ïØ ¸ÀÆgÀÄ

(E¥ÁàgÀÄ) UÁåA¨Éæ¯ï ¸ÀÆgÀÄ

¦gÀ«Äqï ¸ÀÆgÀÄ

ªÀiÁå£ï¸Áqïð ¸ÀÆgÀÄ

µÉqï ¸ÀÆgÀÄ

3.(c) Discuss the applications of ferrocement and fibre reinforced concrete?

[15 Marks]

¥sÉgÉÆÃ¹ªÉÄAlÄ ªÀÄvÀÄÛ ¥sÉÊ§gï jÃE£ï¥sÉÆÃ¸ïØð (§®ªÀ¢üðvÀ) PÁAQæÃmï£À C£ÀéAiÀÄUÀ¼À£ÀÄß 
ZÀað¹.



4.(b) Compute the stresses in cement concrete pavement using Westergaard

equation and following data

ªÉ¸ÀÖgïUÁqïð ¸À«ÄÃPÀgÀt ªÀÄvÀÄÛ PÉ¼ÀV£À zÀvÁÛA±ÀªÀ£ÀÄß §¼À¹PÉÆAqÀÄ ¹ªÉÄAmï PÁAQæÃmï
¥ÉÃªïªÉÄAmï (PÁ¯ÁÝj¥ÀxÀ)£À°è£À MvÀÛqÀUÀ¼À£ÀÄß ¯ÉPÁÌZÁgÀ ªÀiÁr. [10 Marks]

Thickness of the slab 25 cm; transverse joint at 11 m interval; longitudinal

joints at 3.6m interval. The modulus of sub grade reaction is 6.9 kg/cm3

and temperature differential per day is 0.60C; the radius of loaded area is 15 

cm and additional data are e=10x10-6 per0C; E=300000 kg/cm2; Cx=1.03 and 

Cy=0.55.

ZÀ¥ÀàrAiÀÄ zÀ¥Àà 25 ¸É.«ÄÃ. 11 «ÄÃ ªÀÄzsÀåAvÀgÀzÀ°è CqÀØPÉÆÛAiÀÄzÀ eÉÆÃqÀuÉ, 3.6 «ÄÃ

ªÀÄzsÀåAvÀgÀzÀ°è gÉÃSÁA²ÃAiÀÄ eÉÆÃqÀuÉUÀ¼ÀÄ, G¥À zÀeÉð ¥ÀæwQæAiÉÄAiÀÄ ªÀiÁqÀÄå®¸ï 6.9

kg/cm
3 ªÀÄvÀÄÛ ªÀåvÀåAiÀÄ¤ÃAiÀÄ GµÀÚvÉ ¢£ÀªÉÇAzÀPÉÌ 0.6

0
C. (¨sÀwðAiÀiÁzÀ) zsÁgÀPÀ PÉëÃvÀæzÀ

wædåªÀÅ 15 ¸É.«ÄÃ ªÀÄvÀÄÛ ºÉZÀÄÑªÀj zÀvÁÛA±À e=10x10
-6

 per
0
C; E=300000 kg/cm

2
;

Cx=1.03 ªÀÄvÀÄÛ Cy=0.55.

4.(c) Explain the following gradients in a railway track system. [15 Marks]

gÉÊ¯Éé ¥ÀxÀ ªÀåªÀ¸ÉÜAiÀÄ°è£À PÉ¼ÀV£À E¼ÀÄPÀ®ÄUÀ¼À£ÀÄß «ªÀj¹.

(i) Ruling gradient PÁAiÀÄð¸ÀÆvÀæzÀ E¼ÀÄPÀ®Ä

(ii) Momentum gradient DªÉÃUÀ E¼ÀÄPÀ®Ä

(iii) Pusher gradient ªÀÄÄAzÀÆrPÉAiÀÄ E¼ÀÄPÀ®Ä

4.(d) Explain superelevation of a highway. What are the factors on which design

of superelevation depends?

ºÉzÁÝjAiÀÄ C¢üJvÀÛgÀ (G£Àßw)ªÀ£ÀÄß «ªÀj¹. C¢üJvÀÛgÀzÀ «£Áå¸ÀzÀ°è  CªÀ®A©vÀªÁUÀÄªÀ
CA±ÀUÀ¼ÁªÀÅªÀÅ? [10 Marks]

4.(a) [15 Marks]Explain the following signs with neat sketches:

PÉ¼ÀV£À aºÉßUÀ¼À£ÀÄß ¤ÃmÁzÀ gÉÃSÁavÀæUÀ¼ÉÆA¢UÉ «ªÀj¹:

PÀqÁØAiÀÄ aºÉß(i) Mandatory Sign

(ii) Cautionary Sign

(iii) Informatory Sign

JZÀÑjPÉAiÀÄ aºÉß

ªÀiÁ»wPÁgÀPÀ aºÉß



SECTION—B / Àª›W‹>—B

5.(a) Briefly explain with sketches four types of subsurface formations (rocks and 

soils) that become good aquifers. [15 Marks]

G¥ÀªÉÄÃ¯ÉäöÊ gÀZÀ£ÉUÀ¼ÀÄ (§AqÉUÀ¼ÀÄ ªÀÄvÀÄÛ ªÀÄtÄÚUÀ¼ÀÄ) GvÀÛªÀÄ DQé¥sÉgïUÀ¼ÁUÀÄvÀÛªÉ.
G¥ÀªÉÄÃ¯ÉäöÊ gÀZÀ£ÉAiÀÄ £Á®ÄÌ §UÉUÀ¼À£ÀÄß gÉÃSÁavÀæUÀ¼ÉÆA¢UÉ ¸ÀAQë¥ÀÛªÁV «ªÀj¹.

5.(b) The ordinates of a 30 minute Unit hydrograph are 0, 45, 100, 125, 110, 90,

65, 45, 25, 10 and 0 m3/s, given at 15 minute intervals. Determine the

catchment area. Also, determine the ordinates of the 1 hour UHG upto the

peak [10 Marks]

MAzÀÄ 30 ¤«ÄµÀzÀ WÀlPÀ ºÉÊqÉÆæUÁæ¥ï£À Drð£ÉÃmïUÀ¼ÀÄ 0, 45, 100, 125, 110,

90, 65, 45, 25, 10 ªÀÄvÀÄÛ 0 m
3
/ s £ÀÄß 15 ¤«ÄµÀUÀ¼À ªÀÄzsÀåAvÀgÀzÀ°è ¤ÃqÀ¯ÁVzÉ.

¸ÀAUÀæºÀuÉ ¥ÀæzÉÃ±ÀªÀ£ÀÄß ¤zsÀðj¹ ªÀÄvÀÄÛ 1 UÀAmÉAiÀÄ UHG GvÀÄÛAUÀzÀªÀgÉV£À
Drð£ÉÃmïUÀ¼À£ÀÄß ¤zsÀðj¹

5.(c) What are traps. Explain the different types of traps with sketches.

[10 Marks]

mÁåç¥ï (vÀqÉUÀlÄÖ MqÀÄØ)UÀ¼ÉAzÀgÉÃ£ÀÄ? ««zsÀ §UÉAiÀÄ mÁåç¥ïUÀ¼À£ÀÄß avÀæUÀ¼À ¸ÀªÉÄÃvÀ
«ªÀj¹.

5.(d) With a neat sketch explain the working of septic tank which is suitable for

rural ares. [15 Marks]

UÁæ«ÄÃt ¥ÀæzÉÃ±ÀUÀ½UÉ ¸ÀÆPÀÛªÁzÀ gÉÆZÀÄÑ vÉÆnÖAiÀÄ PÁAiÀÄð«zsÁ£ÀªÀ£ÀÄß CAzÀªÁzÀ
avÀæzÉÆA¢UÉ «ªÀj¹.



6.(a) The floor of a Diversion Head Works (DHW) has the following details.

MAzÀÄ ¢PÀÄÑöåw ²ÃµÀð PÁªÀÄUÁjUÀ¼À (DHW) £É®zÀ «ªÀgÀUÀ¼ÀÄ F PÉ¼ÀV£ÀAwªÉ.

i) u/s pile 4 m deep

u/s  gÁ² 4 m D¼À

ii) d /s pile 6 m deep

d /s  gÁ² 6 m D¼À

iii) Floor length u/s of the u/s pile =4m

£É®zÀ GzÀÝ u/s gÁ²AiÀÄ £É®zÀ GzÀÝzÀ u/s =4 m

iv) Floor length between u/s pile and d/s tip of the weir wall =4m

u/s gÁ² ªÀÄvÀÄÛ CqÀØPÀmÉÖ UÉÆÃqÉAiÀÄ d/s n¥ïUÀ¼À £ÀqÀÄªÀt £É®zÀ GzÀÝ=4m

v) Total length of the floor is 22 m

£É®zÀ MlÄÖ GzÀÝ 22 m

Determine the Bligh’s C if the Head is 6m and design the d/s floor

considering three parts.

²ÃµÀðªÀÅ 6m EzÀÝ°è ¨ÉèöÊUï£À C AiÀÄ£ÀÄß ¤zsÀðj¹ ªÀÄvÀÄÛ d/s £É®ªÀ£ÀÄß ªÀÄÆgÀÄ
¨sÁUÀUÀ¼À°è ¥ÀjUÀtÂ¹ «£Áå¹¹. [15 Marks]

6.(b) What is the most economical section for a lined canal? Derive the condition 

for the most economical rectangular section. [10 Marks]

¸Á°£À PÁ®ÄªÉUÉ CvÀåAvÀ «ÄvÀªÀå¬ÄÃ « s̈ÁUÀ AiÀiÁªÀÅzÀÄ? C¢üPÀ «ÄvÀªÀå¬ÄÃ DAiÀÄvÁPÁgÀzÀ 
«¨sÁUÀzÀ ¹ÜwAiÀÄ£ÀÄß ¤gÀÆ¦¹.

6.(c) How do you estimate the water required for a town with the following

demand with a population of about 10 Lakh [10 Marks]

¸ÀÄªÀiÁgÀÄ 10 ®PÀë d£À¸ÀASÉå EgÀÄªÀ £ÀUÀgÀzÀ F PÉ¼ÀV£À ¨ÉÃrPÉAiÉÆqÀ£É CUÀvÀåªÁVgÀÄªÀ
¤Ãj£À CAzÁd£ÀÄß ºÉÃUÉ ªÀiÁqÀÄ«j?

i) Average Domestic water demand

¸ÀgÁ¸Àj UÀÈºÀ§¼ÀPÉ ¤Ãj£À ¨ÉÃrPÉ.

ii) Fire demand using Kuichling’s formula, Freeman formula and National

Board of Fire under Writes formula.

PÀÄaèAUï ¸ÀÆvÀæ, ¦üæÃªÀÄ£ï ¸ÀÆvÀæ, £ÁåµÀ£À¯ï ¨ÉÆÃqïð D¥sï ¥sÉÊgï CAqÀgï gÉÊmïì
¸ÀÆvÀæzÀrAiÀÄ°è CVßAiÀÄ ¨ÉÃrPÉ.

6.(d) With a sketch explain the various components of the “Rapid Sand Filter”,

used to treat the water for domestic purpose. [15 Marks]

UÀÈºÀ§¼ÀPÉ GzÉÝÃ±ÀzÀ ¤ÃgÀÄ ¸ÀA¸ÀÌgÀuÉAiÀÄ°è §¼À¸ÀÄªÀ “²ÃWÀæ ªÀÄgÀ¼ÀÄ ±ÉÆÃzsÀPÀ” zÀ ««zsÀ
WÀlPÀUÀ¼À£ÀÄß avÀæzÉÆA¢UÉ «ªÀj¹j.



7.(a) A masonry dam 10 m high is trapezoidal in section as show in the figure

with a top width of 1m and bottom width of 8.25m  the face exposed to

water has a batter of 1:10.  Calculate.

(i) Factor of safety against overturning

(ii) Factor of safety against sliding

(iii) Shear Friction factor

Assume coefficient of friction as 0.75, unit weight of masonry as 2240

Kg/m3 and permissible stress of joint=14 Kg/cm2. Based on the results give

your remark.

10 m JvÀÛgÀzÀ PÀ°è£À CuÉPÀlÄÖ vÁæ¦eÁåPÁgÀ ¹Ã½PÉAiÀÄzÁVzÀÄÝ CUÀ® 1m ªÀÄvÀÄÛ vÀ¼À

CUÀ® 8.25m EzÉ. ¤ÃjUÉ MrØzÀ ¨sÁUÀzÀ ¨Áålgï 1:10.   ¯ÉPÀÌªÀiÁr.

(i) §ÄqÀªÉÄÃ¯ÁãUÀzÀ «gÀÄzÀÞªÁV ¸ÀÄgÀPÀëvÁA±À

(ii) eÁjPÉAiÀÄ «gÀÄzÀÞªÁV ¸ÀÄgÀPÀëvÁA±À

(iii)wgÀÄZÀÄ WÀµÀðuÉ CA±À

WÀµÀðuÁ UÀÄuÁAPÀ 0.75 KPÀªÀiÁ£À, PÀlÖqÀ ¤ªÀiÁðt WÀlPÀ vÀÆPÀ 2240 Kg/m
3 ªÀÄvÀÄÛ

¸ÀA¢ü¨sÁUÀzÀ C£ÀÄªÀÄw¸À¯ÁzÀ eÉÆÃqÀuÁ MvÀÛqÀ MvÀÄÛ=14Kg/cm
2 JAzÀÄ s̈Á«¹.

¥sÀ°vÁA±ÀªÀ£ÀÄß DzsÀj¹ ¤ªÀÄä C©ü¥ÁæAiÀÄªÀ£ÀÄß w½¹.

[20 Marks]

7.(b) At an energy dissipator structure below a low spillway the discharge is

19m3/s and the energy loss is 1m at hydraulic jump forming there in.

Determine the depth of flow at both ends of the jumps [15 Marks]

vÀVÎ£À ºÀj«£À°è£À ±ÀQÛ «®AiÀÄPÀ(±ÀQÛ ZÉzÀÄjzÀ ¸ÀégÀÆ¥ÀzÀ)zÀ°è «¸Àdð£ÁzÀgÀ 19m
3
/s

ªÀÄvÀÄÛ ±ÀQÛ£ÀµÀÖ 1m ºÉÊqÁæ°Pï £ÉUÉvÀPÉÌ ¸ÀA§A¢ü¹zÀÄÝ, £ÉUÉvÀUÀ¼À JgÀqÀÆ vÀÄ¢UÀ¼À ºÀj«£À
D¼ÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

7.(c) What are the causes of water logging? Discuss remedial measures for

prevention of water logging [15 Marks]

¤ÃgÀÄ ¤®è®Ä PÁgÀtUÀ¼ÉÃ£ÀÄ? ¤ÃgÀÄ ¤®Äè«PÉAiÀÄ£ÀÄß vÀ¦à¸ÀÄªÀ ¥ÀjºÁgÀ PÀæªÀÄUÀ¼À£ÀÄß ZÀað¹.



8.(a) What is the purpose of chemical coagulation in water treatment? With neat

sketches describe how destabilization of colloid occurs? List the various

metal coagulants commonly being used in water treatment and explain with 

chemical equations the basic principals involved in the removal of colloids

from water. [25 Marks]

¤Ãj£À ¸ÀA¸ÀÌgÀtzÀ°è gÁ¸ÁAiÀÄ¤PÀ UÀgÀuÉUÀnÖ¸ÀÄ«PÉAiÀÄ GzÉÝÃ±À K£ÀÄ? PÀ°®UÀ¼À C¹ÜgÀvÉ
GAmÁUÀÄªÀ §UÉAiÀÄ£ÀÄß ¤ÃmÁzÀ avÀæzÉÆA¢UÉ «ªÀj¹. ««zsÀ ¯ÉÆÃºÀ UÀgÀuÉPÁgÀPÀUÀ¼À£ÀÄß
d®¸ÀA¸ÀÌgÀtzÀ°è ¸ÁªÀiÁ£ÀåªÁV §¼ÀPÉ ªÀiÁqÀÄªÀ §UÉUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁr ªÀÄvÀÄÛ ¤Ãj¤AzÀ
PÀ°®UÀ¼À£ÀÄß           ¥ÀævÉåÃQ¸ÀÄ«PÉAiÀÄ°è        M¼ÀUÉÆ¼ÀÄîªÀ         ªÀÄÆ®vÀvÀéUÀ¼À£ÀÄß          gÁ¸ÁAiÀÄ¤PÀ
¸À«ÄÃPÀgÀtUÀ¼ÉÆA¢UÉ «ªÀj¹.

8.(b) Explain in detail the sources, collection and disposal of solid waste

management in an urban setting [25 Marks]

£ÀUÀgÀ ¥Àj¸ÀgÀzÀ WÀ£ÀvÁådå ¤ªÀðºÀuÉAiÀÄ°è£À vÁådå ªÀÄÆ®UÀ¼ÀÄ, ¸ÀAUÀæºÀ ªÀÄvÀÄÛ
«¯ÉÃªÁjUÀ¼À §UÉÎ «ªÀgÀªÁV «±À¢ÃPÀj¹.
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