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Q K- co 

Question Marks mapping No. Level 

PART-A 
Explain with sketch the Hoyer's Long line system of 

K2 l(a) Pre-tensioning. 5 COl Understanding 

(b) 
Explain the advantages and disadvantages of PSC 

5 K2 COi over RCC. Understanding 

(c) 
Explain the various types of losses in Post-Tensioning 

5 Kl CO2 system. Understanding 

OR 
Explain the necessity of high strength concrete and high 

Kl 2(a) strength steel is used in Pre stress concrete. 5 Understanding COi 

• . Explain the differe·nce between Pre-Tensioning and Post . .. K2 (b) Tensioning system. 5 Understanding COi 

Explain the various types of losses m Pre -Tensioning K2 (c) system. 5 Understanding CO2 

PART-B 
An unsymmetrical I section beam is used to support an 
imposed load of 2kN/m over a span of Sm.The sectional 
details are, top flange 300mm wide and 60mm thick, bottom 
flange of 100mm wide and 60mm thick, thickness of web is 

K3 3(a) 80mm ,overall depth of the beam is 400mm.At the quarter of 10 COi Applying the span the effective force of I 00kN is located at 50mm 
from the soffit of the beam. Determine the stresses at the 
quarter of span section of the beam at transfer and working 
condition. 

A simply supported pre stressed concrete beam spanning 
over 8m is of rectangular section 300mm wide and 400mm 
deep is prestressed with wires area=320mm2

, locate at 
a constant eccentricity of 50mm and carrytng a 
initial stress of I 200Nlmm2.The beam 1s pretensioned. 5 

K3 
CO2 (b) 

Applying Determine the loss of stres::, in wires using the following 
data. £5=2 l 0kN/mm\Ec=35kN/mm~ , Relaxation of steel 
stress=3% of initial stress, shrinkage of concrete= 200* Io-<>. 
Creep coefficient= 1.4. -



4(a) 

(b) 

OR 
The mid span section of a simply supported girder of span 
8m is a symmetrical I section 2S0mmx500mm overall. The 
flange is 100mm thick and the web 1s 80mm thick. The 
girder carries an UDL live load of I 0kNlm Determine the 
intiaf prestressing force and ,ts eccentricity so that no 
tension is allowed in concrete both at transfer and service 
load. Loss of prestrcss is I 8%. 
A pre stressed concrete beam spanning over 10.S m is of 
rectangular section 300X400 is prestrcssed with wires 
arca=800mm2

, locate at a constant eccentricity of 80 
mm and carrying an initial stress of 1200N/mm2.The 
beam is pretensioned. Determine the loss of stress in ""ires 
using the following data. Es=210kN/mm2

, Ec=35kN/mm2
, 

Relaxation of steel stress= 1.5% of initial stress, shrinkage of 
concrete=200 * 10-6,Creep coefficient=l .6. 
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Question Marks Level 
I 

I PART-A 
I 

Explain the necessity of high strength concrete and high K2 COJ l(a) 5 
1 

strength steel is used in Pre stress concrete. Understanding 

(b) Explain the advantages of PSC over RCC. 
K2 COI 5 Understanding 

I Explain the various types of losses in Pre-Tensioning K2 CO2 
I 

(c) 
system. 

5 Understanding 

OR 

Explain with sketch the Hoyer's Long line system of 

2(a) 5 
K2 COl pre-tensioning. Understanding 

I 

I 

I 
Explain the difference between Pre-Tensioning and Post I 

(b) 5 
K2 COl Tensioning system. Understanding 

I 

I 

Explain the various types of losses in Post-Tensioning K2 
(c) system. 5 Understanding 

CO2 

I 
PART-B I 

- -~----------------------,-------,---------,-----~ 
A prestressed concrete beam made of T section has a flange ' 

3(a) 

of ( I OOOmmX 150mm) and web of (200X800mm).Beam 

supports super imposed load of l 80kN/m over a simply 

supported over a span of Sm.If the prestressing force in the 

tendon is 6200kN at mid span and is located at a distance of 

500mm from soffit. Determine the resultant stress at 

midspan for the following case. 
I) Prestress+Sel f-wei ght 
ii)Prestress+Self-weight+Live load 

Assume Density of concrete is 24kN/m3 

A simply supported pre stressed concrete beam spanning 

over I Om 1s of rectangular section 200mm wide and 

300mm di.:cp 1s prestrcsscd with wires nrea=320mm2, 

locate at a constant eccentricity or 50mm and 

(b) carrying a initial ~tre:-,:-, uf I U00N/mm '.The b1.:c1m 1~ 

pretensioned. Dl'tcrmi11~ the los~ or stress in '"'ires 11sing 

I the fo~lowi~g data. E~ 2 I 0kN/mnr',lc-J5kN/mm' , 

1 
R:laxat1on ot steel stre:-,!-,=5(1/o or initialslrcss, shrinlrnge 

~--1 ot cuncrcte-300* l O ci, Creep coefficient= 1.6. 

10 

5 

K3 
Applying 

K3 
Applying 

COl 

CO2 



4(a) 

OR 

A prestressed concrete beam of section 200mm wide by 

300mm deep is used over a effective span of 6m to support 

an ,mposed load of 4kN/m. The density of concrete is 

24kN/m3.Deternline the magnitude of concentnc 

prestressing force necessary for zero fibre stress at U1e soffit 

when the beam 1s fully Joadcd. 

A pre stressed concrete beam spanning over I 0.5 m 1s of 

rectangular section 300X600 is prestressed with wtres 

area=800mm2Jocat at a constant eccentricity of 100mm 

and carrymg a 1mtial stress of I 050N/mm2.The bt!am 1s 

(b) 1 pretensioned. Determine th~ loss of stress m wires using the 

following data E)=210kN1mm2. E'-==35kN/mm2, Relaxation 
"-' 

I of steel stress=2.5% of in1t1al stress. shrinkage of 

i concrete= JOO• I 0-6, Creep coeftic1ent= I 6. 
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l(a) 

' 

I~~·. • 
I 

~ .. ' ~ 11 

'(b) 

2(a) 

(b) 

3(a) 

Question 
I 

PART-A 
Explain the different types of flexural failures of PSC 
beams. 
A post-tensioned bonded pre stressed concrete beam of 
T sectien has a flange width of 1500mm and thickness 

~ of funge is 200mm. The thickness of rib is 300mm.The • 

' 
area· of high. tensile steel is 5000mm2, located at an 
effective depth of 1800mm. If the characteristics 
strength of concrete and steel are 40 N/mm2

, 1600 
N/mm2 respectively. Determine the flexural strength of 
T section. 

OR 
Explain the IS code method of determining the ultimate 

moment of resistance of rectangular and flanged section 

PSC members. 

A Pre-Tensioned PSC beam of I section with 
I 60mmx70mm flanges with thickness of web 50mm 
and overall depth is 320mm. The beam is pre stressed 
with 4-HTS wires of 7mm diameter at an effective depth 
of 265mm. If the characteristics strength of concrete and 
steel are 40 N/mm2

, 1600 N/mm2 respectively. 
Determine the flexural strength of I section. 

PART-B 

Explain the modes of shear failure. 

The support section of pre stressed concrete beam of 
rectangular section 120mm x250mm,supports a super 
imposed load of 15kN/m excluding the self-weight 

Marks 

5 

10 

5 

10 

5 

3(b) spanning over l Om. The cable 1s parabolic with 10 
maximum eccentricity of 75mm at center of span and 
zero at supports. Design the shear reinforcement using 
IS-code recommendations for the following data. The 

. 

Level 

K2 
Understanding 

K3 
Applying 

K2 
Understanding 

K3 
Applying 

K3 
Applying 

K3 
Applying 

mapping 

CO2 

I 

C03 

CO2 

C03 

CO2 

C03 
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I 
I 

"la) 

pre sncs.sing force is l SO kN ~ fa.• 40 N mm• .. Dcnsit} 
of conctttc is 24 kN/mm1 and f is 4 lSN mml'. 

OR 
-
~\.tfKC' of E,p!Aia lhe \\"a}S of impro, u-~ the sh~~ rt"s, 

structural OOlh.lt'te memb(.n b) pr~ ,t~,mg t~ hnaqu~ 
1---.....---

(bl 

~ Support section of I-SC 1,carn ( l 50mmx lOOm m) i!> 

ttatroidaJ to ~st i ~ of l~N ~pre~ at c 
tension a..,is is SN/nun.~, C:"• 40 N/mm2 The C'O\i~ to the 

mnf0i't'<m~t •~ 45mm. Ch«l tbt s«<t.JOn for 
llfsip suitable shc-ar rttnf Ot('ffllfflt ft• 1. S ~ m 

sh~r and 

~L 
~ 

' m· 

... 

' 
tu 

~ 
Appl~ in& 

CO2 
. 

to Kl COJ Applyin1 

i 

HOD C\' IQAC- Coordinator Princ.-ipul 
{A-~ K. RAMA NAIW>1M~ ) 

Prindpa~ ~rcf!SSuf la HfiO 
~l <JI~ itE'tgneenng 
KS Gro1.,no!lr ~t tw. 'l'S 

~ S Sc~tc' tntJ•"-te' ~ g Minau~rricn1 
Bar~1 a c,e 560-062 

~ S Sdlool d ~nni--,__ 
._....,.. ......... "111 Mi Man1ge,,,.,,. 

lenNJuru .. 580 f49 

) 



-

K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109 

DEPARTMENT OF CIVIL ENGINEERING 

Drg1·rc 
Bmnch 

Coul'sc Title 

Durntion 

SESSION: 202?,-2024(1•:VF.N SEMESTER) 
11 SESSION Al, TESt QUESTION PAPER 

Sl~'l'-U 

I tJSN I [ I C ___ I .____.___, 

ll.E 
Clvll Enghwel'lnJ?, 

Design of P1·c sti-csscd co11c1·ctc Elements 

90 Minutes 

Semester: 
c;,,urse <.:ode : 

Date: 

Msu Marks: 

Note: Answer ONE full question from each Jart. 

vrrr 
18C.:V8J 

0 6 \ • 0,5 \ 2 o 2.4-
JO 

Q 
No. 

Question Marks 
K

Level 

co I 
mapping 

l(a) 

c· .... 

PART-A 

Explain the IS code method of determining the 

ultimate moment of resistance of rectangular and 

flanged section PSC members. 

A post-tensioned bonded pre stressed concrete beam of 

.T .section has a flange width of 1400mm and thickness 

of flange is 200mm. The thickness of rib is 300mm.The 

area· qf)itgh tensile steel is 8000mm2
, located at an 

I t. -• . , 

effective depth of 1800mm. If the characteristics 

strength of concrete and steel are 40 N/mm2
, 1600 

N/mm2 respectively. Determine the flexural strength of 

T section. 
OR 

Explain the different types of flexural failures of PSC 

2(a) beam. 

A Pre-Tensioned PSC beam of I section with 

I 60mmx70mm flanges with thickness of web 70mm 

and overall depth is 650mm. The beam is pre stressed 

with 4-HTS wires of 7mm diameter at an effective 

2(b) depth of 265mm. If the characteristics strength of 

concrete and steel are 40 N/mm2
, 1600 N/mm2 

respectively. Determine the flexural strength of I 

section. 

3(a) 

(b) 

PART-8 

Explain the ways of improving the shear resistance of 

Structural concrete members by pre stressing technique. 

The support section of pre stressed concrete beam of 

rectangular section 230mm x500mm,supports a super 

imposed toad of I 0kN/m excluding the self-weight 

spanning over I Om. The cable 1s parabolic with 

maximum eccentricity of 75mm at center of span and 

zero at supports. Design the sheur reinforcement using 

5 

10 

5 

10 

5 

10 
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IS.code recommendations for the following data. The 
pre stressing force is 150 kN. fd= 40 N/mm2 .Density 
of concrete is 24 kN/mm3 and ~. is 415N/mm2

• 

OR 

4(a) Explain the modes of shear failure. 5 
The support section of PSC beam (l50mmx300mm) is 
to resist a shear of l50kN. The pre stress at centroidal 

(b) 
axis is 5 N/mm2

, f,k= 40 N/mm2.The cover to the 
10 tension reinforcement is 45mm. Check the section for 

shear and Design suitable shear reinforcement ft-1.5 

' N/mm2 
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Note: Answer ONE full question from each :,art. 

Q 
No. 

l(a) 

Question 

PART-A 

A post-tensioned bonded pre stressed concrete beam of 

T section has a flange width of 1500mm and thickness 

of flange is 200mm. The thickness of rib is 300mm. The 

area of high tensile steel is 5000mm2
, located at an 

effective depth of 1800mm. If the characteristics 

strength of concrete and steel are 40 N/mm2
, 1600 

N/mm~ resp~ctively. Determine the flexural strength of 
. -~ \ 

T section. 

(b) Explain end Zone reinforcement. 

2(a) 

(b) 

3(a) 

3(b) 

OR 

A Pre-Tensioned PSC beam of I section with 

160mmx70mm flanges with thickness of web 50mm 

and overall depth is 320mm. The beam is pre stressed 

with 4-HTS wires of 7mm diameter at an effective depth 

of 265mm. If the characteristics strength of concrete and 

steel are 40 N/mm2
, 1600 N/mm2 respectively. 

Determine the flexural strength of I section. 

Explain anchorage zone of stress 

PART-B 

The support section of pre stressed concrete beam of 

rectangular section 120mm x250mm,supports a super 

imposed load of l SkN/m excluding the self-weight 

spanning over 1 Om. The cable 1s parabolic with 

maximum eccentricity of 75mm at center of span and 

zero at supports. Design the shear reinforcement using 

IS-code recommendations for the following data. The 

pre stressing force is 150 kN , fck= 40 N/mm2 ,Density 

of concrete is 24 kN/m3 and fy is 4 l 5N/mm2. 

Explain the differentiate between web shear and 

flexural shear cracks in PSC member with neat sketches. 
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10 
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OR 

j The support sccuon of PSC beam ( I S0mm.,JOOmm) is 

to ~1st u s~ar of l OOli'l. The pre stress at C'C'lltroidaJ 
JO 

4(a) a.,is lS 5 N;'nun2
• fa=r 40 Nlmm2 The CO\'C'r to the tension 10 C(M 

Appl)illl 

rttnforc-~ment ,s 45mm. Check the sccllon for shear and 

Dtslgn suitable shear ttmfon"etncnt ft-al.5 Nlmm1 

(b) 
uplala lbc various losses m p~tensiorung and post·• 

5 
Kl C05 

tensromng S)'S1em. 
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Note: Answer ONE full question from each 1>art. 

Q 
No. 

l(a) 

(b) 

2(a) 

Question 

PART-A 

A post-tensioned bonded pre stressed concrete beam of 

T section has a flange width of 1200mm and thickness 

of flange is 200mm. The thickness of rib is 300mm.The 

area of high tensile steel is 6000mm2, located at an 

effective depth of 1600mm. If the characteristics 

strength· of doncrete and steel are 40 N/mm2
, 1600 

N/mm2 respectively. Determine the flexural strength of 

T sectiom 1 

Explain the differentiate between web shear and 

flexural shear cracks in PSC member with neat sketches. 

OR 

A Pre-Tensioned PSC beam of I section with 

160mmx70mm flanges with thickness of web 50mm 

and overall depth is 350mm. The beam is pre stressed 

with 4-HTS wires of 7mm diameter at an effective depth 

of 265mm. If the characteristics strength of concrete and 

steel are 40 N/mm2
, 1600 N/mm2 respectively. 

Determine the flexural strength of I section. 

Explain the various losses in pre-tensioning and post-

(b) tensioning system. 

PART-B 

The support section of pre stressed concrete beam of 

rectangular section 130mm x250mm,supports a super 

imposed load of l SkN/m excluding the self-weight 

spannmg over 1 Om. The cable 1s parabolic with 

Marks 

10 

5 

10 

5 

3(a) maximum eccentricity of 75mm at center of span and 10 

zero at supports. Design the shear reinforcement using 

IS-code recommendations for the following data. The 

pre stressing force is 150 kN , fck= 40 N/mm2 ,Density 

of concrete is 24 kN/mm3 and fy is 415N/mm2
. 

3(b) Explain end Zone reinforcement. s 
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4(1), 

{b) 

OR 
The support section of PSC bc3m ( l 50mnn300mm) is 

I to resist a shear of I OOkN. The pre s~ at centroidtll 
IO axis 1s 5 Nmml, fa_= 40 N/mm2.Th( covtr to· the tension JO co, 

Appl)inl 

I 
rcinfo~cnl ts 45mm. Check the section for shear and 
Design s\utablc she:u ('(mforttmcnt ft-1.5 N,mm2 

I 
Explai• anchorage zone of stress 5 Kl 
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