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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Fuil Marks.

1S 1905-1987 and NBCI109-1994 are aliowed fo use.

Assume suitable data if necessary.

a)

b)

a)

b)

Describe the use of concrete in structure. How does fineness modulus of aggregate

impact? [4-+2]
What do you know about 3 phases of concrete? Explain the effect of transition zone
on conerete properties. _ [2+2]
Describe the NDT test for Masonry Structure. 3
Describe the stepwise process of mixed-design of concrete by ACI method. 18]
' Explain segregation and bleeding along with their causes. f41
Explain the properties of hardened concrete. [4]
What are the acceptance criteria while testing of concrete? [4]
Explain the methods of non-destructive testing of concrete. , [6]
Explain chemical causes of concrete deterioration. [6]
Explain various factors to be considered in design of masonry. (4]
A wall 230 mm thick, using local bricks carries 135 kN/m load at top of wall having
eccentricity ratio of 1/12. Wall is 4m long between cross walls and is 3m clear height
between RCC slab at bottom and timber flooring top. What shall be the strength of
brick and grade of mortar? Assume necessary data if any required. [12}
Describe types of bond use in masonry construction. How does strength of masonry
unit and grade of mortart affect the capacity of a masonry? o [4+4]

Describe in plane and out plane behavior of masonry structure with sketches. How do

you improve the seismicity performance of the structure? Draw the elements that

resist lateral loads in masonry wall in load bearing building? [2+2+4]
desfesk






TRIBHUVAN UNIVERSITY Exam. Re o 34
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Contrel Division | Programme | BCE Pass Marks | 32
2675 Chaitra Year/Part | II/1 " .| Time "1 3 hrs.

Subject: - Concrete Technology and Masonry Structure (CE 603)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Autempt All questions. :
v’ The figures in the margin indicate Full Marks.
v" Necessary charts are attached herewith,
v IS 1905:1987 is allowed code.
v’ Assume suitable data if necessary. s
1. a) Define structural concrete. List out the different types of concrete used in civil
engineering construction. [2+4]
b) Explain concrete as three phase system. Explain in brief, the transition zone effect in
concrete properties. _ [4+2]
2. a) Define the concrete mix design of concrete. Describe the steps of Design mix of
concrete by DOE method. [2+6]
b) E:\plam quality control in site in different phase of construction. {4]
3. & Descnbe the various strength tests on cement concrete. : {6}
b) Describe the elastic properties and the Modulus of elasticity of concrete, - {6]
4. a) Explain the non-destructive testing technique on concrete works. 161
b) Explain physical causes of concrete deterioration. | - 6]
5. a) What are the main elements that resist the lateral load? Explain with sketches. - [6]
b) Explain with neat sketches, Flat-jack test and push-shear test. [3+3]
6. a) A wall 230mm thick, using modular bricks carries at the top a’load of 100kN/m
having resultant eccentricity ratio of 1/12. Wall is 5Sm long between cross walls and is
3.5m clear height between RCC slabs at the top and bottom. What shall be the
strength of brick and the grade of mortar? Assume that joints are not raked. [12]

b) Column section 500m x 900m carries a load 300 kN acting at 170 mm from the 900
mm face and 360 mm from the 500 mm face. Determine the stresses intensities at all

four corners. [8]
Bk
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TRIBHUVAN UNIVERSITY Exam. D L
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme  BCE Pass Marks | 32
2076 Ashwin Year /Part [ II1/1 Time 3 hrs.

Subject: - Concrete Technology and Masonry Structure (CE 603)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. A

The figures in the margin indicate Full Marks.

If any Allowed codes / Necessary chart specify IS code 1905-1987.

Assume suitable data if necessary. _

a) State briefly four mechanical properties of aggregate. Explain bulking of sand. [4+2]

AN YA

b) Describe concrete as three phase system and explain the structure of hep in concrete. [6]

2. a) Design a concrete mix using ACI method. The specified strength of concrete is
25MPa at 28 days. The specific gravity of FA and CA are 2.6 and 2.7 respectively.
Use standard deviation as 4 MPa. The dry rodded bulk density of CA is 1650 kg/m’
and fineness modulus of FA is 2.8. Approximate air entrapped is 2%. Assume suitable

data if required. | [8]

b) How would you maintain the quality control in site? [4]

3. a) Explain Maturity of concrete. Define shrinkage and creep of concrete. [6]
b)  Explain chemical causes of concrete deterioration. _ [6]
4...a) Explain Rebound Hammer test and Ultrasonic Pulse Velocity test. : . Je]

iv b) Calculate the splitting tensile strength of concrete cylinder (300mm x 150mm dia) an
“ cube (150mmx150mmx150mm) under standard splitting test, if the load shows by =
testing machine is 500KN. o - -[6]

5. &) What are the uses of masonry structures? Explain with neat sketches.

b) Explain the in-plane and out-of-plane behaviour of masonry structures. : - “i'?{6]
6. a) Design an interior cross wall of a three storied building to carry 150mm thick RCC
slab with ceiling height of 3.5m. [12]
3.0m f
k““"’ 1
‘o“"a "'3“* > ~4 RCC SLAB
Mortar {1, 3.5m
1:4) Vi Take Live load on roof = 2 KN/m’
: : Live load on floors = 3.5 KN/m’

. S
B e ".5- - g RCC SLAB Floor finishes = 1.5 KN/m?

1 % 3.5m

Mortar >4,
(1:4) ’\
|
- ‘é— ﬂ* <+ i P et : RCC SLA.B
Mortar ' Design \
. g 3.5
(14 VAL This wall o
'\ 4 Foundation of wall

oy . - &
Figure: Cross Section along interior wall

b) A column section 400mm x 800 mm carries load 250 KN acting at 160mm from the
800 mm face and 350 mm from the 400 mm face. Determine the stress intensities at

all four corners. [8]
Aok
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Subject: - Concrete Technology and Masonry Structure (CE603)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v IS Code 1905-1987 is allowed.
v Assume suitable data if necessary.

What is soundness of aggregates? How it is measured in Laboratory?

Explain the concrete as three phase system with necessary sketches. Describe the
structure of the hep phase.

Describe the different types of admixtures used in concreting works at site.
Describe stepwise procedure for ix design of concreté by DOE method.
Explain properties of hardened concrete. '

What is work ability of concrete? Describe in details different methods to measure
work ability of concrete during concreting work at construction site.

-Explain the maturity of concrete with suitable example.
r What are the destructive tests (DT) of concrete?

" Describe the importance of Non-destructive testing of concrete. Explain Schmidt

~ hammer test.

1. a)
b)
)

2. a)
b)

3. a)
b)
c).

4. a)

D).

5. a)

Assume all neéeSsary 4
datas relivant to Nepal

- Explain the physical causes of concrete deterioration.

‘Design an interior cross-wall of a two - storeyed building to carry 130 mm thick RCC

slab with ceiling height of 2.8 m and the wall is 3.2 m long which is stiffened and
supports 2m slab on both sides as shown in figure below.

2600 mm

‘7}-] .
v MRCC &zb-é?imﬂ min A

k 2008 mm

\ ; '
T=F -

code.
. // L
i,\_ — { = RCC.Slab ﬁjﬁﬂ mm
1 28m
Fig: Cross Section of Wall -
Describe the role of brick masonry infill walls with neat sketches.

b)

6. a) Describe the In-plane and Out of Plane behavior of masonry structures. Explain

ductile behavior of reinforced and unreinforced masonry structure.

b) List the elements of masonry structure resisting lateral loads. Describe the stepwise

procedure for Diagonal shear test of Masonry structure.

ek ok

[2+3]

[3+2]
[3]
[7]
(6]

[2+3]
(4]
[4]

[3+4]

6l

191

(4]
[2-+4]

[2+5]
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06 TRIBHUV AN UNIVERSITY [Exam. 3

INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Fxamination Control Division | Programme | BCE Pass Marks | 32
2075 Ashwin Year /Part | I1/1 Time 3 hrs.

Subject: - Concrete Technology and Masonry Structure (CE603)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘

The figures in the margin indicate Fl ull Marks.

IS Code 1905-1987 is allowed.

Assume suitable data if necessary.

SSENENENRN

1. a) Explain the basic requirement of coarse and fine aggregates in concrete which is to be

used in-construction field. Why need to grading of aggregate? [4+2]
b) Describe concrete as three phase system and also explain the effects of hep structure
in the concrete properties. - [2+4]
¢) Define workability. List the factors that affect the workability of the concrete. [1+2]
2. a) What ;s the nominal mix of concrete design? How it is used in field? [3+2]

b) What are the key concepts of ‘ACI.method.of concrete mix proportioning? Explain
. with suitable example. ' L ‘ (8]

3. 4) Explain how. height/diameter ratio of cylindrical test specimen affect the relative
compressive strength of concrete? How can you determine tensile strength of concrete

using splitting tension test method, Explain in brief? [2+4]

b) Write :about- physical and chemical causes of concrete deterioration. What are the
- “effects of corrosion of steel in concrete? S e

A R [4+3]
4, a) What is the use of non-destructive test (NDT) on civil engineering field? List out the

non-destructive test methods in brief. : [2-+4]
" b) Describe the mechanical and physical causes of concrete deterioration. , [4+3]
5. a) Explain the importance of masonry structure as load bearing element in context of
Nepal. - : 3]
b) Design an interior cross wall of two storeyed building to carry 120 mm thick RCC
slab with ceiling height of 3.0m. The wall is unstiffened and supports a 2.5m wide
slab on both sides. Assume suitable data if required, ' »
Live Load on roof = 1.50 KN/m?
Live Load on Floor = 2.0 KN/m? _
Wt. of 60mm screed including finishing = 1.2 KN/m® [10]
6. a) What are the in-plane and out-of-plane behavior of masonry structures? Describe in '
detail with necessary sketches. v ‘ : [3+3]
b) List out the non-destructive testing technique on brick masonry wall. [3]
¢) Explain with neat sketches, Elastic wave tomography test and push shear test for
masonry structures. ‘ ' [2+2]
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6.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. A o . -

The figures in the margin indicate Full Marks. E O A ) =
Assume suitable data if necessary. C T (T _—
Use of IS: 1905-1987 is allowed to design Masonry Structure. ’ ‘

a) State briefly the mechanical properties of aggregate. What is the meaning of fineness

modulus of aggregate value 77 . L [5+1]
b) Describe concrete as three phase system. Explain the effect of transition zone in the
properties of concrete. ' [4+2]
What do you mean by shrinkage, creep, segregation and bleeding in concrete? Write
down the step-wise process for DoE method of concrete mix design. a - [e+6]
a) How does the size of aggregate affect the strength of concrete? How does variation in
water cement ratio affect the property of concrete? ‘ [3+3]
b) List out the non-destructive testing of concrete. How these methods are useful? [3+3]
©) E}iplain the methods of testing concrete for compressive and flexural strength. A [4+2]
* a) Describe physical causes of concrete deterioration. [qj
b) Ekplain various types of Brick bonds in masonry structures with neat sketches. What | ‘
are the advantages and disadvantages of Rat Trap Bond. oo [442]

* Referring to figure below, design an interior cross wall of 3 storeyed building to carry 125-
mm thick RCC slab with ceiling height of 3 m and the wall is 3 m long which is'stiffened
and supports 3 m slab on both sides, ' S (2]

Live Load on roof =2 KN/m?
Live Load on floor = 2.5 KN/m?
Floor Finish = 1.5 KN/’ CeaiTe

Assume relevant necessary data.

A

Brick
Wall

Floor —».

g M
a) Describe the elements of lateral load resisting masonry system with sketch. Elaborate
the typical damages in masonry structure under lateral loads. [4+4]

b) Describe with sketches, the diagonal shear test and flat jack test. [6]

%k
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06 TRIBHUVAN UNIVERSITY Exam. Jacki
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
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‘,S'aé*?‘m% Coh et@‘jgcﬁnology and Masonry Structuie (CE603)

%‘%@ C andil ates amq uirecfwfo %*?e thdir answers in their own words as far as practicable.
v Attempt Al questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

v Use of IS: 1905-1987 is allowed to design Masonry Structure.

1. a) prlam in brief about Bogue's compcund of cement. List the types of admixtures used

in conereting works and explain the purpose of using admixtures. - [2+2+2]

b) What do you understand by transition phase of ooncrcte" Explain the effect of

transition phase in the properties of concrete. [3-+3]
2. a) Explain ACImethod of concrete mix design. [8]
b) Define workability and Write down the procedure for performing slump test. [1+3]
3 ey E;cplainplét‘sﬂr'deformation :shrinkage and creep in concrete. . L [2+2+2]
. b) »Explain wiethods for performing flexural test.of concrete. [6]
¢) How is Ultrasonic Pulse Velocity test. carried out? How do you interpret the results :

~ obtained from the test with the quality of concrete?. [4-+2]
4. a) Describe chemical causes of concrete deterioration, . ; , [6]

" b) What do you understand by masonry structure? State 1ts structural limitations. Explain
English and Flemish bond. [2+4]

5. A brick wall 23 cm thick using moduka.r brick carried eccentric load of 165 KN/m at base

(eccentricity ratio at I/ 12) The wall is-4.5 m long between cross walls. The clear height of

wall is 3.1 m be RCC slabs of 10 ¢m thick at top and- bottor. What should ‘be the
strength of brick gle of mortar? Assume that joints are not raked. [12]

-6, 7) Describe Inwplaﬁe ~aflout of plane. hehavoiur of masonry. structure. What are. the
elements that «es 1 loads in masonry system. ' [6+2]

b) Explam Cempre v a%d Diagonal Shear Tests in masonry structures?

[3+3]



£

04 TRIBHUVANUNIVERSITY  [Exam. Ry
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division |Programme | BCE Pass Marks | 32
2073 »Shlf'awan ' Year/Part | III /1 Time: 3 hrs..

Subject: - Concrete Technology and Masonry Structure (CE603)

AN UL N

[y
.

Candidates are rcqulred to give their answers in their own. Words as far as practlcable
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessa’ry.

a) Define mechamcal properues of aggregate How do you rank the aggregate gradmg in
lab?

X b) Expiain concrete as three phase materials and descnbe transition zone in detall

\‘c) Describe cree p and shrinkage phenomenon for hardened concrete.

a) How do you assure the quality control of concrete -at site? Explain slump test in detail. -

B) Differentiate Nominal and demgn mix. Descnbe the stepwxse process of mix-design of
~_concrete by ACI method. :

+@)--What is modulus of rupture of concrete? How do you determme itin laboratory'r’

. b).Describe the importance of non-desfructive tests in concrete and its uses in civil

5 c) ‘What are the standard process adopted on each process of concrete productwn

. engineering infrastructures.

oints of English bond and Flemish bond.

. ;l;)wDemgn an interior Cross wall of a two- storeyed bulldmg to carry. 125 mm thick RCC

slab with 3.2 m celhng height. The wall is unstlﬁcned and supports a 2. 5 m wide slab
_.on both sides. . g

Live load on roof 1.5 KN/m?
*Live load on floor = 2.0 KN/m?
Floor finishing = 1.2 KN/m?

a) A column section 400 mmx 800 mm carries load 250 kN acting at. 160 mm from the
‘800 mm face and 350 mm from the 400 mm face. Determme the stress intensities at
all four corners.

r

b). Descrlbe the diagonal shéar test for masonry wall.
i ' i * ok *\

4

(6]
(6]
“[6]

[2+8]

[2+4]

-[6]

Sear ,,‘_.i‘_k[4]
. a):;‘:;;f,Explam the use of different types of closer in brick masonry works. Descrlbe the key
s : [6]

o)

[10]- |
[6]
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“ ' Basedon obtained your mix ratio, calculate the qualﬂlty of mgredxents of conerete for L

Candlidates are reqmred fo glve their answers 1n their own words as far as practicable.
Attempt All questions. .

The fiigures in the margin mdzcafe Full Marks

Assume-suitable data zf necessary

a) Define grade of cement. Explain the role of Bouge s compound of cement.

b) List out common admixture avallable in market. Elaborate in bnef the aeeeleratmg
admixture. - : :

) Explam the three phases of concrete and thelr role in concrete strength
“ a) Design the mix proportlon for concrete W1th help of the follomng gwen datas: -
Design parameters: ' ' ' ‘
Concrete grade: M 25 ‘
_ Max size of aggregate 25 mm B | S
T Speclﬁe gramy of C.A: 2, 7 |
; Speuﬁc grav. wy of F.A: 26
; Degree of: e\:puse Moderate
Fineness modulus of F.A:3.00.
- ’;‘Method of deslgm DOE method

2 m concrete pmductlon (Assume all necessary relevmﬁ: datas)

o b) Descnbe tbe elastic propertles of \,oncrete

a) Why non-destmcti\e test is 1mportant in- concrete structures and list out the NDT
: methods . ~ '

b) Explaini in. bnef chemxcal causes of conerete detenorauon
; c) - Explam fatlgue and unpact strength of concrete

a) Define the Reinforced and unremforced masonry structure Explam thh neat sketoh
‘Rat-trap bond and mention its advantages. )

b A wall 230 mm thick, using modular bricks’ camee at the top a load of 100 kN/m |

" having resultant eccenmcn;y ratio of 1/12. Wall is 5 m long between cross walls and is
3.5 m clear height between RCC slabs at the top and bottom. What shall be the
strength of brick and the grade of mortar? Assume that joints are not ranked.. '

a) F‘(plam the effect of lateral 1oads on masonry Wall wﬁh and without opening in wall.

 b) Describe the diagonal shear test for wall

<) L1st the name of destructlve tests and non~destruct1ve (NDT) tests in masonry wall

ook

(4]

RO
[61
[10]

6]

6
(4

16]

161

(0]

161
(61

41
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. a)

by ]

- 2. a)

Candldates are rcquu'ed to give their answers in their own words as far as practlcable
Attempt All questions. -
The figures in the margin indicate Full Marks

Assume suitable data if necessary.

Code IS 1 90.5 -1987.is allowed

Describe Mechanical: propertles of A ggregates
Explain ¢ concrete as three phase system and explam Bmdmg medmm phase in detall

Design the mlx propomon for concrete W1th help of' the followmg partlculars usmg IS' ’

method:

Design parameters:

- ‘Characteristic strength f = 30 N/mm

" Max size of aggregate = 20 mm .

Shape of CA = Angular

Degree of workability = 0.85

Degree of quality control = Fair

Degree of exposure = Severe

sume all necessary relevant data) _

w do you assure the quality control of concrete at site?

Dcscnbe creep and shnnkage phenomenon for hardened concrete

How do you determine modulus of rupture of concrete specxmen in Lap? Explam

) Explain non—destructtvc testing process of concrete and explam its importance.

What are the effects of carbonation and permeablhty on concrete durab1hty‘7 o

Explain the use of Masom"y structure. Dcscnbe the types of bond of bnck masom-y
with neat sketches .

A wall 230 mm thick, usmg modular bncks carries at the top a load of 100 kN/m

'~ having resultant eccentricity ratio of 1/12. Wall is 5 m long between cross walls and is

3.5 m clear height between RCC slabs at the-top and bottom. What shall be the -
strength of brick and the gradc of mortar? ' : ,

Explain design process for a masonry wall under lateral 'loadings.

Describe the diagonal shear test for masonry wall.
5o 3k

(6]
161

(G

S

e
r[6]_ A

. [6]

Kl

112]
18]

[6]
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LI TRIBHUVAN{J‘NWERSITY [Exam. ;

Subject - Concrete Technology and Masonry Stmcture (CE603)
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Propertxes ofccncrete G L e [6‘]‘ :
Describe the stepwxse process of the mix des1 gn of concrete by DOE method i g 5 ~[8]'j‘f: |
.;What are the effects. of hot: weath n;concretmg and also explam the precautlonary , .
v+ = 'measures;:to take for: concrctmg in: hotvweather‘? R e L
Ry ) “Explain effect of gel/space ratlo in theoritical strength of ccncrete PN 161
. a) iExplaln tests to estimate. strength of concrete in compressmn and tensxon i e %
©b): What:is'the 1mportance of Non-destructwe tests for concrete structure? Explam A '[6], UL

Candidates are requxred to gwe thelr answers in thelr own wcrds as far as practlcable
Attempt AU questions. L
The figures in the margin mdzcaz‘e F ull Marks o
Assume suztable data if necessary L
Code IS I 905~1 987 is allowed L

. a) Explaln concrete mgredlents and concrete as structural materlals over steel R 16] |

b) Describe concrete as three phase,ss tem and explam the effects of Transmon zone in the

ey 'Explam the physical and- chemlcal causes of concrete deterloratxon Lxst out- effect of
~ corrosion of steel in concrete. = . . g2 R AN L ;,_;[6]

. a) Design an exterior wall of a smgle stcrey warehcuse of 3. 5 m hewht The loadmg on the

wall consists of vertical load of 25 KN/m from the roof and’ wmd pressure of 860 N/m

The wall is tied with métal anchor at the floor and roof level. RN [12] e S

 b) A column section 400 mnn>< 800 mm carries load 250 kN actmg at 160 mm from the 800

~mm face and 350 mm frcm the 400 mm face. Determme the stress mtens1t1es at ali four -
‘corners. T A L R D “ L o 8T

. a) Explain use of masonry stmctures as Ioad bearmg and non-load hearmg walls e 6]
b) Descr;be the flat Jack test fcr bI‘le masonry wall w1th neat sketch set up. o '[6]

Hoskog ! f'
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) Calculate the gel/space ratio and the theoretical strenigth of a sample concrete made

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

a) Define admixtures. What is the role of admixtures in concrete? Explain the use of
superplasticizer in concrete.

b) Explain in details the necessity of three phase system of concrete.

‘c) What do you understand by workability of concrete? How do you measure the

workability of concrete?

’a) Describe the conceptual steps of concrete mix design based on IS method.

b) Explain the types of slumps. How you measure slumps in concretes.

with 600 gm of cement with 0.45 water/cement ratio, on full hydration and at 60
parcentage hydration.

d) What is fatigue effect i in concrete?

b)HDw do you determine the compressive strength of concrete using Ultrasonic pulse

- Velocity method?
c) What are the physical and chemical causes of concrete deterioration?
a) Explain with neat sketches English bond and Flemish bond of brick masonry work.

b) A wall 230mm thick, using modular bricks carries at the top a load of 100kN/m having

resultant ecentricity ratio of 1/12. Wall is 5m long between cross walls and is 3.5 m

u};e*ar height between RCC slabs at the top and bottom. What shall be the strength of
brick and the grade of mortar?

a) Describe about compression test and diagonal shear test of masonry wall. What is the
basic difference between these two tests?

b) Describe in details with necessary sketches in plane and out of plane behavior of
masonry structures. v
ek ok

[2+4]
[6]

[4]
“
[4]

[4]
2]

.a) Explam the' xmportance of Non-destructing testing of concrete in civil engmeermgg;;

. [6]

(6]
(6]
[6]

[12]

6]
(8]
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt Al questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. a) What are the ingredients of olden age concrete and modern age concrete? Explain use
of concrete as structural materials. , 4
b) What are the effects of the shape and texture of aggregates on the strength and
workability of concrete? , [2]
c) Describe concrete as three phase system and explain the effects of Trans1t10n Zone in
the properties of concrete. [6]
2. @) DeSIgn the mix proportion for concrete with the help of following particulars using
American Concrete Institute (ACI) method: (8]
Characteristics compressive strength, fck =30 Mpa
Water cement ratio based on the compresswe strength = 0.48
Assume all necessary data.
b) What are the effects of cold weather concreting and also explain the precautionary
measures to take for concreting in cold weather? {4]
¢) ‘What is the young’s modulus of elastlcﬁy of concrete7 3]
d). Describe shortly the creep and shunkage 2]
3. a) Describe in details, tensile strength tests of concrete. K}
b) Calculate the modulus of rupture of the concrete beam under single and two point
loading for following data: Size of beam = 150mmx150mm, length of beam = 750
mm. Failure loads for single point loading is 100KN and two point loadmgs each of
50KN. (4]
c) Explain, in brief, physical and chcmical caus'eé ‘of concrete deterioration. [6]
d) Write down the acceptance criteria of compressive and flexural strength according to
18456-2000. {4
4. a) Explain the use of Masom‘y structure. Describe the types of bond of brick masonry
with neat sketches. [6]
b) Design an interior cross wall of a two storeyed building to carry 120 mm thick RCC
slab with 3.0 m ceiling height. The wall is unstiffened and supports a 3.0 m wide slab
on both sides. Assume necessary data relevant to Nepal. {10]

B e



5. a) Explain about the typical damage in masonry structure under lateral loads. [4]

b) A column section 400 mm x 800 mm carries a load 200 kN acting at 160 mm from

the 800 mm face and 350 mm from the 400 mm face. Determine the stress intensities

at all four corners. ' (8]
¢) Describe the diagonal shear test for masonry wall. [6]

ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
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1. a) How can the shape of aggregate affect the properties of hardened concrete? How does

the grading of aggregate affect the water requirement of the mix? Also explain the
effects of Alkali-Aggregate reaction. [2+2+1]
1 ' b) Describe the role of main compounds of cement on development of strength. [3]
¢) List the admixture used in concrete. [2]

d) Describe conerate as three phase system. Explain the effect of transition zone in the

i properties of concrete, [6]
‘ 2. a) How can you determine the workability of concrete using different methods at civil
engineering construction site? [6]
b) What are the key concepts of Mix-design of concrete by using DOE method of mix-
design? ‘ [6]
] ¢) Describe shrinkage and creep of concrete. , [4]
308 Explgiin the electrochemical process of corrosion in reinforced concrete elements.
.+ Howdoes the corrosion affect the concrete element? Explain with sketches. [6]
:‘\j-‘*b) Describe various strength of concretes required for design of concrete structures along
- with their relation with the compressive strength IS [6]
| - ©) Explain the measures for quality control of concrete in a construction site. [4]

4. a) External wall of a single storeyed house is 230 mm thick and has door and window
openings as shown in figure below. Plinth level is 1500mm above the top of
foundation footing and floor ceiling height is 2800 mm. The one way R.C.C slab of
3500 mm clear span bears on walls and is 115 mm thick. Determine the maximum

| - stress in the wall and calculate strength of the bricks and grade of mortar required for
the wall. , [10]

230mm g | o~

Live load = 1.5 KN/m? / 7 //

Lintel level = 2000mm T N . : —t
230mm  2000mm = 1000mm °  1800mm 230mm

b) How do you test the compressive strength of bricks and walls in laboratory? [6]

5. a) Explain the use of Masonry structures in civil engineering. Describe English bond and
flemesh bond of brick masonry with neat sketches. [2+4]

b) A brick masonry wall of a single room building is 20 em thick and is supported by 10

- com thick R.C.C slab at its top and bottom. The wall carries a vertical load (inclusive

of its own weight) of 8000 Kg/m at the base at an eccentricity ratio of 0.1. The length

of wall is 3 m between cross-walls. The clear height of storey is 3m. Determine the

required crushing strength of bricks and the type of mortar to be used. Use modular
bricks. , [10]

ko
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a) '
b).

c)
d)
re)

Physical Properties of concrete
Steam curing of concrete

Bond between steel and concrete
Flakiness index of aggregate
Shear strength
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TRIBHUVAN UNIVERSITY - Exam. Old Back (2065 & Earlier Batch)
INSTITUTE OF ENGINEERING Level BE ‘Full Marks | 40
Examination Control Division | Programme | BCE Pass Marks | 16
2070 Ashad Year /Part | II/1 Time 1% hrs.
Subject - Concrete Technology (EG633CE)
v Candidates are required to give their answers in their own words as far as practicable.
- v Attempt any Four questions. ,
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. &) Define soundness and Abrasion strength. _ [5]
b) Find the mean strength, standard deviation, and coefficient of variation of the cubes
given in table: [5]
Cubes 1 | 2 | 3141516 '
Strength (N/mm?) | 170 | 200 | 190 | 160 | 180 | 195 |
. a) Explain the phenomenon of corros1on in steel rernforcement in RCC. Dlscuss the
L preventlve measures.against corrosion of steel in RCC structures [5]
b) Explain about Elastic and Plastic propertres of concrete. [5]
) ~“Ordinary Portland Cement’ ‘is admrrably suitable for general concrete constructron
. work. Justify the statement with reference to Bogue’ s equation. : [5]
b) Explam briefly. about the differences between accelerating. admlxtures and retardmg‘ .
admixtures. [5]
. a) Drfferentrate between the nominal mix and desrgn mix concrete List out the
_information required for mix desrgn of concrete. - v 151
b) Explain in brief the role of water/cement ratio in concrete and methods. of decreasmg
this ratio. What is super plasticizer? erte three benefits of using super plastrcrzer in
the concrete. o - : - [5]
. Write short notes on: (any four) - [4x2.5)
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v’ . Candidates are rc quired to give their answers in their own wordg as far as practicable.
v’ Attempt any Five questions. I : :
V' The figures in the margin indicate Full Marks.

Y Assume suitable deta if necessary. ‘
v\ IS8 1905-1987, code of practice for structural Masonry is allowed

1. a) What is the basic ingredients of concrete? Mention different types of admixtures used

in concreting works, - S : . [3+3]

b) Deséribe,‘ in brief, concrete as three phase construction material, | | [6]

¢) Explain Bouge’s compound of cement. - . N 1

2. &) Describe the stepwise process of mix-design of concrete by ACI method. [8]

b) What measures do you recommend for quality control to concrete at site? Explain -
briefly, S ' . B ’ 81
3. a) Define characteristic strength of concrete. The test results of & compressive stréligth
tesﬁ is given as follows: 30, 28, 25, 27, 23, 29, 31, 30, 30, 32 {Mpa). What will be the

characteristic strength of the concrete? Make hecessary assumption. . [8]

Explain the reasons for popularity of compressive strength test of concrete, Describe
~ different methods of obtaining tensile strength of concrete, - : [8]

What is elastic deformation of concrete? Explain shrinkage and creep og‘concré’ce.__ - [2+2+2]

++=.b) Explain non-destructive testing process of concrete and its features, . [6]
' ,lkc:) Explain, in briez, physical and chemical causes of concrete deterioration. f4]
5. &) Explain, with neat sketch Rat-trap bond and mention its advantages over others. -[6]

b) Aload bearing brick masonry wall of a building is 2§6ém thick, is laterally supported

weight, what should be the crushing strength of bricks and grade of mortar for the i
wall. Wall is 5m long between cross walls and bricks used are of modular size.

Assume suitable if any data required, [10]
6. a) How do you test compressive strength of brick masonry wall? Describe the process of . ‘
testing in brief, o ‘ [6]

b) Design an interior cross wall of 2 two-storeyed building to carry 125mm thick RCC
slab with 3.2m ceiling height. The wall is unstiffened and supports a 2.50m wide slab

on bqth‘sides. Assume necessary data relevant to Nepal. o : [10]
Live load on roof = 1.5KN/m? : : , :*’*—“S-J%bhfr\'-f
Live load on floor = = 2.0 KN/m? -‘ ‘ )
Floor finishing = = 1.2KN/m? ' : 03 EFOmm
slab +

*%

e

L3
"\:‘ i)

L 1 3200mm-
" Brick ‘W@EI{E 200mm

R - -/;
o Floor— *‘r’f/ /,//"//y/ 1 :
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v All questions carry equal marks.

"V Codes IS 383; IS 456 are allowed. -

v Assume suitable data if necessary.

~

1. a).

Define flaky and elongated afrvrecale IIOW these amnecrate affects the stre nOth,"
workability and durability 6f conerete? Explain,

-'Ddferennate Ordinary Portland Cerpenl (OPC) and Pottland Pozzolana Cement (PPC)

in tcrms of their physical and chemical pmpemes.

E\plam in brief the fundamental conc.,pts that are commouly adopted in concrete mix
deswn

Describe the fle*cural strength of copcerste and their mc—:asuu.ments - ‘ B

_Mentlo'n the varicus types of chemical and mineral adml\tures used in concrate.

Explain how the plasticizers can reduce the water content in concrete.

Comment the propcmes of: cements based: on: omde and. compound compomtlon given

'below

; : . Ouide andCompound Cont.ent(?;ia)- . .
Cement | .~ N : - ) Free
smElt 4 sio, cac_J FeiOy | ALD; | SO; |, CiS | CiS " CiA | CiAF Lr”‘;f‘c

Cement-A | 224 | 682 03 | 46 | 24 | 693 | 12.0 |17 | 08 | 23

""C“emqu-Bf 2._0 61.0 '3‘0 " '—‘L”D 2.5 1200 | 566 | &7 9.1 .10

‘Explain the effectof shmﬂcaoe and ‘CIEep-on concrete bahmmur A

, E\plam the comphance criteria of concrete ds per 15 436.

‘Explain the mﬂuence of casting gnd curing tempcratmes on conmele strength and
‘suggest the appropnate method of cencretmg in Kathmandu.

E.\plalﬂ concrete corrosion (reason, mechanism and 1mphcat1:m). ‘

Hik

ers in their own words as fal as practlcable 7 / """ e
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Four questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

a) erte the. mﬂuence of followings on the stlencrth and economy of cement concrete: [2.5+2.5]

. 1) Water cement ratio
i) Shape of aggregate particles

b) Write Bogue’s compound of cement and describe their signiﬁcance on strength

aining of concrete.

‘ escrlbe the quahty of water to be used for the purpose of concreting,

Yesign the mix proportion for concrete with the help of following pamculars using
epartment of Environment (DoE) method:

ompressive strength = (.46,

" Bxplain the progress of crack formation in concrete with the increase of Ioad Use
sketches.

b) Describe the importance of minimum tensile strength in concrete. How the tensile

strength of concrete is measured in the laboratory?

a) ‘The compressive strength test results of a concrete specimen was found as 16; 17;19;
21;22; 25; 26; 27; 28 and 15'N/mm?. Calculate the charactensth strength of the test
:result at 95 % confidence level, -

b) Explain with sketch the electrochemical process of rusting in reinforced concrete.
a) What are the necessary measures for quality control of concrete in the field? Explain

b) Assuming standard conditions obtain porosity of concrete at the stage of 50%, 75%
and 90% hydratlon Assume W/C ratio as 0.5.

HKk

[1+4]
[3]

ol

haracteristics compressive strength, fox = 35MPa. Water cement ratio based on the .
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Table for water content

Maxfifnufm Types = of Water content in kg/m3 of concrete with different
size ' ! of | aggregate workalibility |
| aggregate | Extreamly | Very low [ low Medium | High
inmm - 5 low .
Uncrushed T ----- 150 " 180 205 225
10
Crushed J ————— 180 } 205 230 250
Uncrushed | - 135 160 180 195
20 : :
: Crushed | 170 190 210 225
. Uncrushed.| - 115 140 160 175
40 , — ‘
- Crushed e 155 ’ 175 190 205

‘ Table fo:rvstand,ard deviatio11. '

Degree of
control

Condition of production

__Standard Deviation (S) in MPa

- Grade of concrete

M25 | M30 [

M35 -

M40

M50

| Very good

facilities.

Weight batching, control
of aggregate grading
and moisture content,
frequent supervision,
figld and laboratory

43 5.0

56

M45

6.0

6.4

Weight batching, graded [
aggregate, periodic test,
Intermittent supervision,
T experienced worker.

Cagpas®

i - : Volume batéhing,. |
| f fair ]

Good

5.3 6.3

6.0 6.6 7.0 74

occasional supervision 63 | 7.0 7.3 76 |80 8.4
and test.

o
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Candldatos are 1equued to give thc:j)r answers in theif own words as far as practicable.
Attempt any Faur questions. . i
The figures in zhe margin indicate Full Marks.
. Assume Suzrable daz‘a if necessary.
1. a) Explain concrete as a slructural plateual in comparison with stesl. A [5] . .
- b) Define fineness modulus? Descnbe with suuabje examples. . : [5].
2. a) Describe the key steps in mix des1gn of concrets iising ACImethod. -~ - . . . [5]
b) Ehplalll the hydration of cement in concrete. How different compounds of cemcnl
. playrolein strength gammg of | poncrete? C o o : [2 t3]
3. a) Describe the role of super—plaﬂﬁclzer as an admiﬂhro in the concr etc ; [5]

b) Calculate the theoretical streugth of moist curef] concrete contammg 1kg of cement

= . with 0.5 w/c rat1o at the age of 28 days Assihfne 90% hydration is completed in o
728 days. . . [5]

4..a) Explain the stress-strain bahawour of conciete ~in © 1ela11011 “with: progress of = i
- microcracks. . AR _ o T [s8]

) How temper ature affects conlprasswe strength of concrete? Explain:= - “fﬁ,j;' v [5]:' niaic
N Desenbe the necessary process in quality cont1oi ih concrete in the ixeld L [5]

“The compressive strength of concrete cubes as ahtamed from a Iaboratory test was as

26,22, 26, 27,.23, 24, 22, 22, 28, 18, 25.. Wh { will be its characteristics strength?
State nccessaly assumptlons ‘ o [4+1]

BRET L
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~ Attempt ary Four questions.”

: - 8). Describe the major effects of Cy5, CzS and C3A on the properties of coricrete.

. a) .‘Deqcube about dxfferc:nt usss cxf waLL,r in conmmp What is. the rrﬂe of ‘r,\atcj_ in

-18) 'r;le.:011be tne step by stcp procum of mix: dcs1gn of: cunorate by using Brmvh mc,ﬂmi

b) ‘Buxplain in- buef about. vauous methods of compressive ‘and-tensile’ strength tests of -

&) . :\p]nm wuh sketch various typea 0[ moduh of t.ldotlmy of concrete.,

.a) What is scggrevatmn of concrete? Howgegg'reg’atioﬁ can be avoided in concrete?

~b) Write short notes,on: .

Candidates are 1cquned to give their ANSWELS m their own wcuds as far as placlimble

The figures in n the margin indicate FrfIl Ilfar/rs. ' L
Assume suitable dum zf necessar y :

b) Explain about gap-graded agmemte% Whai is the mols of gradicg of '1gﬂleﬂatcs in the
strength of concrete? . :

i ;onc.lete mixing?

Asswning that Tem® of -cement - producés 2em® of hydrawed ploducts uindlar 1ha

- standard: cmmg, conditiots (ASTM standard). Calculate. the percentage of capillary -
g pomsﬁ‘y in:hydrated cement paste: dﬂm 28 days. Take wic ratio as 0.5 and assume .+
75%%h ~!d1auumn7 days. -~ Loy SRl

comret N . _ ) ) ) RO o

b) Explain in brief about corrosion of steel reinfor cement in conerete. V\fh'lt are the
' pre.\'emwe, INSASUIES & gamst conosicm? )

i) Mineral, and chcmxcal achmxtures . o
i) Water cement ratio of concrete - - IR B

) ek =|!.




