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The following are the important engineering materials that are commonly u§ed in bangladesh.
Stones, brick and other structural clay products, lime, cement, sand, concrete, iron, steftl. ferrous
alloys, non-ferrous metals and alloys, timber and timber products, bamboos, soils, biturninous
materials, glass, Plastic, paints and varnishes, rubber etc.

Some property of materials:

Strength: It is the property of material that represents its ability to resist internal forces or
stresses. Therefore strength defines capacity of a material to carry loads.
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Ductility: Ductility indicates the ability of a material to deform in the plastic range without

breaking, which may be expressed as percent elongation or percent area reduction from a tensile
test. X

Percent elongation, or engineering strain at fracture, can be written as:
final gage length — initial gage length  [s —1
yoEL, = Do BaBe CHEt Bage e T 0y 100
initial gage length Iy
Percent reduction in area can be written as:
change inarea _ Ap — 4¢
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(a) Brittle fracture
(b) Ductile fracture
(c) Completely ductile fracture

DESIGN INTEGRITY, Call: 0163390571
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Brittleness: Brittleness is the tendency of a material to break before it U

deformation.
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Stiffness: The term stiffness designates the resistance of a material to deformation in th

". range.
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Toughness: property of a material where it can absorb energy beforeactual fxfacture.

A

| High Carbon Steel
i Surcagent

Medium Carbon Steel
Ta-iynesd

e s

-4 Low Carbon Stoeel
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Stress, lo]

Tdugh_'n-ess .‘

Strain, €
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: Hardness: hardness is the resistance of a material to permanent deformation ofits

apply known force measure size

Bamopiee O e,

- ™~ Smaller indents

: D d mean larger bardness .

Question: Draw the mild steel stress-strain diagram with all point and how
steel is determined? (BWDB-2018)

i st tant

Solution:
3 a
e lk PARTIALLY PLASTIC 4\
- 1 .
=§ Ummalte LAS TR S True stress-
> : Ty strain diagram
Yield S £
stress B|C \
= tonventional stress-stran
: AL D diagram or nominal stress-
3 : - stran dagram
& T 1
“ : rupture strength
' (its the stress at
: fadure)
L Cad
0,4—<i strain —* €

Linear range

Ductility indicates the ability of a material to deform in the plastic range without breaking, which
may be expressed as percent elongation or percent area reduction from a tensile test. Two
measures of ductility are elongationand reduction of area. The conventional means by which these
measures are obtained is by pulling a specimen in tension until fracture,
Percent elongation or engineering strain at fracture can be written as:
%EL = Ef———L—o x 100

L,
Percent reduction in area can be written as:

A! —Ao
%EA = —— x 100
]

Question: Write four physical and four mechanical pr i .
(TGTDCL - 2014) Properties of engineering materia]c

Solution;
Physical properties: Size, Shape, Density & Porosity

Mechanical properties: Elstciy, Plastciy, tiffness, Ductlity, g1
ness,
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i Brick is an artificial kind of stone muaude of ¢l

ay whose chiel characteristics are plasticity

\\’ » CRY 2B < . : -
hen wet and stone like harduess after being heated to high tempet ature.

Bricks -advantages over Stone:

: Brld:s have greater fire resistanee than stone or concrete Masonry
its size enables easy handling and placement in walls

* It can be easily adapted to small-scale and large-scale

and texture.

structures to give pleasing appearance

Composition of bricks: Chemical analysis of good brick clay should give the following chemical

composition,
’ Compounds Percentage
Silica 55%
Alumina 30%
Iron oxide 8%
Magnesia 5%
Lime 1%
Organic matters 1%
Total 100%

Question: Describe the field test of first class bricks / characteristics of first class brick.
(PMO — 2015,Army — 2014, BSEC - 2014, BHP — 2017, EED — 2015)

Solution:

The following field tests are to be performed in order to determine if a brickis good:
A good brick should be of proper shape and standard specified size.

The color of a good brick should be copper red color.

When a brickis struck by a hammer or against another brick,
sound, it should not be dull.

The structure should be homogeneous,
If a brick is dropped from about a height of 1m on

break.

SESES

compact and free from any defects.

SR

atched with finger nail it should not leave any impression on the brick.

When a brickis scr

A good brick (1st Class) should ngt absorb w
when immersed in water for a period of 24 Hours.
8. Standard size of brick = 9.5" x4.5" X 2.75"

ary to check the quality of brick before using it in any construction activities.
t we can conduct in the field in order to check the quality of bricks.

No

Bricks Test: [t is necess
There are some field tests tha

These tests are as follows.

e Water Absorption
» Visual inspection
o Efflorescence

DESIGN INTEGRITY, Call: 01633905761
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Dimension
Hardness
Soundness

e fBrickin Bangladcsh. writethename of the test
eof br

Question: As per PWD, whatis the standard iz
for testing brick in Field. (EED - 2019)

. ’ 275-'0r25cmx11.5cmx7cm
PWD approved bricks size without mortar is 95" x4.5 X4

Test for testing brick in Field:

Water Absorption
Visual inspection
Efflorescence
Dimension
Hardness
Soundness
Structure

Color

Question: In a half brick test the maximum compressive load 15 ton and area of brick 21.5 inZ
Determine the compressive strength and also classify the brick.
(BIFPCL-2015, BEPZA — 2019)

Solution:
Load, P = 15 ton = 15x 1000 = 15000 kg
Area, A = 21.5in? = 21.5x2.52x 2.52 = 136.53 cm?®

Load _ 15000
Area 13653 ~ 10986kg/cm?
Minimum compressive strength of brick-

(a) 15t class brick = 105 kg/cm?

Compressive strength of brick =

(b) 2nd class brick = 70 kg/cm?
(¢y Common buildin,; brick = 35 kg /cm?

So, the bricks are 1+ class brick,

Cement;

Cementisa mixture of compounds consisting ma;
out of silica, calcium oxide, aluminum o ~%mdlnly of silicateg
materials with adhesive and cohesiye Xic ¢ and irq oxid and
and to fill voids in between fine & Cua‘r::pcmes' Used t e.

aluminat
e .
Ments Sofcalcium formed
Bre

e
0 bj ‘ ar
Bate Partic)llenfl(l)tr}rl: fi &Coaesggpmar as building
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yina kiln at about

Portland cement: , :
ent: Material made by heating a mixture of limestone and cla
f gypsum. Portland

1400 to 1600 de
grees C, th :
cement is the most commoint}g:en:; l::gr:loe‘::tf.i e powderwitha suaall acglHomn

Constituents of cement

Lime (CaD)

Silica (Si03)

Alumina (Al;05)

Iron Oxide (Fe,03)
Gypsum (CaS0,4.2H,0)

Question: Write the Constitutions of the Cement. (BEPZA — 2019)
Solution:
Main constituents of Portland cement:

e Limeo i i i

e ;_Zal.cg-xm oxide, CaO : from limestone, chalk, shells, shale or calcareous rock
, §i0,: from sand, old bottles, clay or argillaceous rock |

« Alumina, Al,05: from bauxite, recycled aluminum, clay

« Iron, Fe,05: from clay, iron ore, scrap iron and ﬂy'ash

o Gypsum, CaS0,4.2H,0: found together with limestone

Question: Write the laboratory test of cement. (RAJUK - 2016,BHP — 2017, EED — 2015)

Following are the tests to be conducted to judge the quality of cement.

e (Consistency test

e Fineness test

e Soundness test

e [nitial and final setting time

e Compressive strength test
e Tensiletest

e Heatof hydration test

e Chemical composition test.

Hydration of cement:

hemical reaction between cement and water. It results first in setting (the
lid) and then hardening (increase of strength and stiffness). Heat is liberated
Thus, during the hardening process, the concrete is being continually

ated.

It's a process of ¢
concrete become SO
during hydration process.

warmed by internal heat gener

NESIGN INTEGRITY, Call: 01633905761
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: rpcL - 201
Question: Under which condition cement is superior to lime? (TG

Solution:

o Contribution of structure in wet place and water. od
e Where great strength and durability of structure are requireé h
o Mortar and plaster has to set quickly and attain quick streng™™
e Water tightness of structure.

e Decorative ornaments and pointing work.

Solution:

» Alumina (Al,0;) imparts quick setting property to the Ceme"t'.site quantity of alumina.
« Clinkering temperature is lowered by the presence of therequ!
« Excessalumina weakens the cement.

| . . _ 74 \
Question: Difference between initial setting time and final setting time? (PGCB — 201 )
Solution:

The time between the water is added to cement till it starts losing its plastiCiFy is called as initi'f\l
setting time. The time between which water added to cement till it has come in hardened state is

called as final setting time. Initial setting time of ordinary Portland cement should not be less than
30 minute and final setting time should not be more than 10 hours.

Question: Define setting time of cement. What are the different types of setting time which is used
in cement? (PMO — 2015)

Setting time is defined as a specified time required for ¢
_ : oncrete or s
state to plastic state anq plastic state to solid state so that surface b:::(:)l‘r;zrsto (f?;\a'nge fro.rn : liquid
:J_me tﬁwe_en t}l:)e water is added to cement till it starts losing its plasticity is SL;l lclen.tly Flgld. The
ime. The time between which water added to cement ti]| it has ¢ o edas initial setting
2 fria} Seting tme. ome in hardened state is called

The initial setting time for different types of céments is as fo)

Ordinary Portland cement ~ 30 minutes
Portland - Pozzolana Cement — 30 minute
Rapid Hardening Cement - § minutes *
Low Heat Cement — 30 minutes

High alumina Cement — 30 minytes
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,J Question: Difference between OPC & PPC. Why fly ash is added with cement? (BSEC - 2014) -

Solution;

g: r%gig‘i’;:zi?f!zol%na is a natural or artificial material which containssilica in the reactive form.
cerment com ris:naf gglent' IS cement manufactured by combining Pozzolanic matergals. This
Pozzolani prises of OPC clinker, gypsum and pozzolanic materials in certain proportions. The

anic materials include fly ash, volcanic ash, calcined clay orsilica fumes. These materials are
added within a range of 15% to 35%, by cement weight.

OPC Cement: Ordinary Portland Cement (OPC) is manufactured by grinding a mixture of
limestone and other raw materials like argillaceous, calcareous, gypsum to a powder. OPC is the
most commonly used cement in the world. This type of cement is preferred where fast pace of
construction is done. However, the making of OPC has reduced to a great extentas blended cement

 like PPC has advantages, such as lower environmental pollution, energy consumption and more

economical.

i . OPC PPC
It has higher strength than PPC in the initial | The strength of PPC is good than OPC in
stage. - ‘ long terms.
It has high heat of hydration making it | The hydration process is slower than OPC
unfavorable for mass concreting, resulting low heat of hydration. Therefore,

~ itis suitable for mass concreting.
The presence of sulphates, alkalies, chlorides, | It has low percéntage of sulphate alkalis,

(a) Usage of Low : ) : _ : :
chemical plants and sulphuric acid factories. Majorly used in constructing dam’s large footings,

large raft slabs, wind turbine plinths.

(b) Usage of Quicks
such as while construc

etc. is higher and less resistant than PPC chlorides, magnesia and free lime in its
composition, which makes the concrete
durable.
OPC is not favorable in aggressive weather. | Show greater resistance to aggressive
) weather.
It is slightly costlier than PPC. Cheaper than OPC.

The use of fly ash in Portland cement concrete (PCC) has many benefits and improves concrete
performance in both the fresh and hardened state. Fly ash use in concrete improves the
workability of plastic concrete, and the strength and durability of hardened concrete. Fly ash use
is also cost effective. When fly ash is added to concrete, the amount of Portland cement may be

reduced.
Question: Write the special usage of (a) Low heat cement (b) Quick setting cement (c) Expansive

cement (NPCBL — 2017)

heat cement: To make the road and workroom surface of factories such as

etting cement: Quick setting cement is used only in very specific situations
ting piers for bridges and other structures in running or standing water.

DESIGN INTEGRITY, Call: 01633905761
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(c) Usage of Expansive cement: This cement is used in large, continuous :le(;:f . it}
joints. It work well to fill holes in foundations and to create self-stressed °°“Cen or bridges ond
than conventional Portland cement concrete. Pre-stressed concrete comp‘::ming structures
buildings are made using this material. Used for construction of water rheor polts-

also for repairing the damaged concrete surfaces. Used in grouting of anc

Question: Sketch typical cross section of Ferro cement. (BB AD — 2018)

. nstructed of hydrau_lic
(;latively small size wire

: . nly ¢
“Ferro cement is a type of thin wall reinforced concrete, ¢-:omm° y
cement mortar, reinforced with closely spaced layers of contmuoi s
mesh. The mesh may be made of metallic or other suitable mater

us andr

Sand is a naturally occurring granular material composed of finely divided 'rock and mi.neral
particles. The most common constituent of sand is silica (silicon dioxide or Si0;) usually in the
form of quartz and may be of argillaceous, silicious or calcareous according to its composition.

Bulking is the increase in total volume of moist fine aggregate over the same dry mass. It happens
because of water film around the particles creates a barrier thus increasing the inte

. r particle
distance. At certain moisture level the barrier breaks and volume decreases, 3
49

x /J'\%
[
I

!

(] 5 w 15 20
% by wt. of morsture pdded

~ 4

v

a

3
"

A

% Increass in volume aver dry sand
8
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Question: Write down the test of sands.
Solution;

The following sand test method performed to molding.

¢ Moisture content of sand test
« Silt and clay content test

e Strength test

Permeability test

Flow ability test

Mould hardness test

» Buckling of sand

« Fineness modulus

Aggregates:

Aggregate is a collective term for the mineral mater : et
are used with a binding medium (such as water, bitumen, portland cement, lime, etc.) 0 1
compound materials (such as asphalt concrete and portland cement concrete). Aggregate is also

used for base and sub-base courses for both flexible and rigid pavements.
ED — 2017)

ials such as sand, gravel and crushed stone that

Question: Difference between Fine aggregate and coarse aggregate (H

i i ials in construction. Fine
ine Aggregate (sand): Fine aggregates are small size filler materia r
z}:m egagtge iscludgs the particles that all passes through 475 mm sieve and retain on 0.075 mm
sigi-re The voids between the coarse aggregate are filled up by fine aggregate. Sand, surki, stone
scree'nings burnt clays, cinders, fly ash, etc are used as fine aggregate in concrete.

Silt: sizes 0.002 — 0.075 mm
Clay: sizes smaller than 0.002 mm

oarse aggregates are larger size filler materials in construction.

ravel): C :
e Ag?‘fr:eiatl;ein(cgludes )the particlesthat retainon 475 mm sieve. Coarse aggregate acts asinert
fg ﬁzl;sfnjﬁgria% for concrete. Brick chips (broken bricks), stone chips (broken stones), gravels,
i

pebbles, clinkers cinders etc. are used as coarse aggregate in concrete.
» »
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i in the 0.075 mm
Question: In a sieve analysis the 30% of passing 4.75 mem sieve and 2% passing
sleve. Determine the percent of coarse and fine aggregate. (BIFPCL - 20 15)

Solution;

Coarse aggregate retalns on 4.75 mm sieve
Fine aggregate retains on 0.075 mm sieve

Sieve size % retained
4.75 100 - 30 = 70%
0.075 30 -2 =20%

Percent of coarse aggregate = 70%

Percent of fine aggregate = 28% { aach
: ibe the functions of eac

Question: Write down the basic ingredients of concrete and briefly descrl

ingredients. (EED - 2015)

Solution:

) . ate (sand, gravel
Concrete is a building material made up of three basic an1ponents. v‘;ater, a%;ferg gwitlg wateir and
or stone chips) and cement. Cement acts as a binding agent when r? e e dEble At Tl
aggregates. This combination or concrete mix, will be poured and harden into

Water :The water in the concrete mix should be clean and free of impurities. The amount of water

relative to the amount of cement changes how easily the concrete flows but also affects the final
strength of the concrete.

Portland cement: Cement hardens when mixed with water which binds all of the ingredients

together. Portland cement is the most common cement used and is composed of alumina, silica,
lime, iron, and gypsum.

which help increase the strength of the concrete beyond
gravel and crushed stone are used as aggregates.

Air: The fourth ingredient of concrete is entrai
ingredient, the fact is that a concrete mix inclug

quantities of air should be included when the ¢op i
conditions. crete will be €xposed

Admixtures: Admixtures accomplish a vari
ariety of 5. Thi .
to color the concrete. Other admixtures are ufw riora;:' 'tl‘hls ca.n be as sim
extremely high-strength concrete, or f, SIer curing times
Wwable pat

pleas adding a pigment
or j :
compromising the strength. r Increasing the flo

un cold Weather, Creating
re of concrete without

DES
IGN INTEGRITY. Call: 01633905761
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J Question: Fineness Modulus (FMV) awrre R 30377 €3 £amt G &R 7
(HED - 2017, RAJUK — 2016)

Solution:
percentage of the

The Fineness modulus (FM) is an empirical figure obtained by adding the total
g the sumby 100.

samp!e of anaggregate retained on each of a specified series of sieves and dividin
The sieve sizes are 150 (No. 100), 3004 (No. 50), 600 (No. 30), 1.18 mm (No. 16), 2.36 mm (No.

8), 4.75 mm (No. 4), 9.375 mm (0.375 in), 18.75 mm (0.75 in), 37.5 mm (1.5 in), and 75 mm (3 in).

F.M.= Cumulative percentage retained on specified sieves
100

gmeness Modulus is used in determining the degree of uniformity of the aggregate gradation.

\ e;qerally used to get anidea of how coarse or fine the aggregate is. More fineness modulus value

indicates t.hat the aggregate is coarser and small value of fineness modulus indicates that the

aggregate is finer. A typical fineness modulus for fine aggregate: 2.3-3.0, Coarse aggregate: 5.5-

8.0, combined aggregate: 4.0-7.0
Grading of aggregate:
Aggregate gradation (sieve analysis) is the distribution of particle sizes expressed as a percent of

the total dry weight. grading is kept constant during the concreting work; otherwise variable
workability results and as this is usually corrected at the mixer by a variation in the water content,

concrete of variable strength is obtained.

-' T e — TN

7 .,' N .

( \Q -.‘;"r&;i“} e s -

A Y F -
vi'h : ’S: \k‘?“ o ' ’7
f” J& '\:‘v"}"kx = ;
{ b wd ] .

R Ty _p —- vt

Well Graded Poorly Graded Gap Graded

Question: Write the name of aggregate test. (RAJUK - 2016)

Solution:

Aggregate Test: In orderto decide the suitability of the aggregate for use in pavement construction,
following tests are carried out:

e Crushing test

e Abrasion test

e Impact test

e Shape test
Specific gravity and water absorption test

Bitumen adhesion test

DESIGN INTEGRITY, Call: 01633905761
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rmal test performed for
Question: What is meant by 60 grade of Reinforcement? What are the no
reinforcement for construction works? (EED — 2019)

Sulution;

inch or 420 MPaon
Grade 60 rebar offers a minimum yield strength of 60,000 pounds per square in
the metric grading scale.

Different tests for Rebar:

1. Tensile test
2. Bending test
3. Compression test
4. Fatigue test

i i ing bars.
Question: Write the name of laboratory test for cement, sand, stone chips and reinforcing
(RAJUK - 2016)

Solution:
Test for Cement:

Fineness Test
Consistency Test
Setting time Test
Soundness Test
Strength Test

Heat of Hydration Test
Specific Gravity Test

NonAwheE

Test for Sand:
1. Organicimpurities test
2. Silt content test
3. Particle size distribution
4. Bulking of sand site.

Test for Stone chips:
1. Attrition test
2. Crushing test
3. Impact test
4. Laboratory hardness test

Test for Reinforcing bars:
1. Tensile test
2. Bending test
3. Compression test
4. Fatigue test

)

DESIGN INTEGRITY, Call; 016339057
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Concrete is the homogenous mixtures of cement, water, aggregates and sometime admixture.
Course aggregate and fine aggregate act as filler material and cement act as a binder material.

-
1 T .

Compressive Strength - is defined as the measured maximum resistance of a concrete or mortar
specimen to an axial load, usually expressed in psi (pounds per square inch) at anage of 28-days.

60
Moist-cured entira tim 8
= N a«x alter 28 days moist curin §
§ 40 In air after 7 days moist curing| 8 =
% In faboratory air entire time ?,‘
o 30 |- — ‘ " -
= 14 e
s ?
3
s 20 2
S a
8 -2 €
10 § 8
o L ) 0
0728 355

Age at test, days

Question: Define the curing of concrete? What ave the different methods of curing of concrete?

(PMO - 2015)

Solution;

Curing may be defined as the process of maintaining satisfactory moisture and temperature
conditions for freshly placed concrete for some specified time for proper hardening of concrete.
Curingin the early ages of concrete is more important. Curing for 14 days is very important. Better

to continue it for 7 to 14 days more. If curing is not done properly, the strength of concrete reduces
and cracks develop due shrinkage. The durability of concrete structure reduces.

The following curing methods are employed,

(a) Spraying of water
(b) Covering the surface with wet gunny bags, straw etc.

(c) Ponding
(d) Steam curing and
(e) Application of curing compounds.
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Question: Describe (a) Water cement ratio (b) Workability of concrete. (RAJUK - 20 16)
Solution:

e
Water cement ratio: Water cement ratio can be defined as the ratio of the volume og w?:;;}?iltihty
volume of cement used in a concrete mix. Water has a great role on the strength an “; materials
of concrete. After lots of experiments it has been found that for a specific proporton °1 wer ratio
in a concrete mix, there is a certain amount of water that gives maximum strength. Ahoan  form.
leads to higher strength and durability, but may make the mix difficult to work Wlft " every 100
Workability can be resolved with the use of plasticizer. A w/cratio of 0.4 means thatfo
Ibs of cement used in the concrete, 40 Ibs of water is added.

100

AC) Streogh 0 wiier cament raio
relatiorship of nermi

128 ¢

100 £

28 day Compressive Strength (MPa)
-

0 i.-......l......v. 2 FYPEV PYPTTTTUTY SNVINTIUTE PITTETEUSY
0.2 0.3 0.4 05 0.6 o7 0.8

w/c ratio

Workability of concrete: Concrete is said to be workable if it is easily transported, placed,
compacted and finished without any segregation or bleeding. The property of fresh concrete which
is indicated by the amount of useful internal work required to fully compact the concrete without
bleeding or segregation in the finished product Workability is directly proportional to water
cement ratio. An increase in water-cement ratio increases the workability of concrete. Workab ility
can be measured by conducting slump test. The workability of concrete depends on many f

which are given below, any factors

Water content
Aggregate/cement ratio
Size of aggregate

Shape of aggregate
Grading of aggregate
Use of admixture

LS
DES |
IGN INTEGRITY, Call: 01633anc
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d‘ Question: Draw the graph between compressive strength of

2

oncrete and water cement ratio.

(WAsA —- 2017, DNCC - 2020)

Solution;

8000
g compactsd concrets
; 6000
E 4000
incomplets
2000 | compaction
0
0.20 030 0.40 0.50 060 0.70
water:cemsnt ratin

Question: Concrete @ strength & & Ryem b R 3@ ?(HED — 2020)

Solution;
Copcrete strength is affected by many factors, such as water/cement ratio, coarse/fine aggregate
ratio, age of concrete, compaction of concrete, temperature, relative humidity and curing of

concrete.

Cement: Cement affect strength of concrete direttly, Appropriate & standard quality of cement
should use for proper strength of concrete.

Aggregates: Quality of aggregates, its size, shape, texture, strength etc. determines the strength of
concrete. The presence of salts, silt and clay also reduces the strength of concrete.

Water: Quality of the water should be fit for drinking.

Water/Cement Ratio: The higher the water/cement ratio, strength reduced. But w/cshould not
be less than 0.5, after that workability will reduce. The relation between water cement ratio and

strength of concrete is shown in the plot as shown below.

Strength

Frae water / cement ralio

Age of concrete: The degree of hydration is synonymous with the age of concrete provided the
concrete has not been allowed to dry out or the temperature is too low. It is generally accepted

that the majority of the strength has been achieved by 28 days. -

DESIGN INTEGRITY, Call: 01633905761
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ction will \ead to &

P pa
ate COMPT Ll fall down in

Compaction of concrete: An entr i dequ
y entrapped air resulting from i"ar;t::' the strenst

reduction in strength. If there was 10% trapped air in the conc _

the range of 30 to 40%.
ure increases

1pera
the tem'P ure will gain

temperat
er e final strength

\pendcnt. lf
But th

;I}'lemper ature: Rate of hydration reaction is temperature de _
e reaction also increases. This means that the concrete kept at high
Sgingt.h more quickly than a similar concrete kept at a lower remperatur
of the concrete kept at the higher temperature will be lower:

Compressive Strength (mm?)

50, .
40 / o
30 Storage
a e 50 OC W
20 e 20 OC Watef
10 e § OC WVataS
j 4 .
0 : 28

Age (days . \scalo)

f concrete mix? State the reasons for

Question: What are the factors affecting workability 0
cracking. (BKB — 2018)

Solution:

Factors affecting workability of concrete mix
a) Cement content of concrete

b) Water content of concrete

c) Mix proportions of concrete

d) Size of aggregates

e) Shape of aggregates

f) Grading of aggregates

g) Surface texture of aggregates

h) Use of admixtures of concrete

i) Use of supplementary cementitious materials.

Reasons for cracking
a) Excess water in the mix

* b) Concrete drying too fast
¢) Improper strength concrete poured on the job.

d) Lack of control joints (in concrete slab)
e) Foundations poured in the winter.

20
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Soundness test of cement

Question: Define the lollowing term. Initial Setting time,
(NPCRLL = 201%)
| it starts losing its

Sulutiow

Inletal Setting time: The tyme between the water is added to cement gl it

plasticity is called as inltial setting time. For OPC it should not be less than 30 minutes.

Soundness test of cement: The ability of cement to retain its volume aftf:r it gets harde‘:d i

known as Soundness of Cement. That means the cement should be at minimum vol:xme c arll'g

aRerit gets hardened. The test used for determining soundness of cement s knownas "Le chatelier

apparatus test,” |
hydrated lime and

Question: Write down the short note on: Quick lime, Fat lime, Hydraulic lime,
Sacked lime (NPCBL — 2019)

Solution:

Quick lime: Quicklime is a compound named calcium oxide which when added with water gives

slake lime which is used for whitewashing. Quick lime is prepared by heating caldum carbonate
poses into calcium oxide

or limestone to a temperature of 1200 celsius in kiln and then it decom

and gaseous carbon dioxide. -
sits etc ar from lime stone containing

gnesium, carbonate etc. Fat

Fat lime: Fat lime is produced from sea shell, coral depo
alumina, ma
shing etc

impurities like free sand and solublesilica combined with .
lime, therefore, does not possess much strengthand is used for plastering walls, while wa

in exposed positions.
eamount of ferrous

Hydraulic lime: It is also known as water lime. Thislime contains clay and som

oxide. It sets under water and hence also known as water lime.
manufactured by treating quicklime with sufficient

Hydrated lime: Hydrated lime isa dry powder
water to satisfy its chemical affinity for water, thereby converting the oxides to hydroxides.
btained by slaking (ie. chemical

Sacked lime: It is also known as hydrate of lime. It is o
combination of quick lime with water) of quick lime. It is ordinary pure lime, in white powder
form, available in market. It has got the tendency of absorbing carbonic acid from the atmosphere

in presence of water.
Question: Differentiate between segregation and bleeding? (TGTDC — 2014)

Solution:

Segregation can be defined as the separation of the constituent materials of concrete. In case of
segregation, the heavy aggregate particles settle down leaving asand cement mix on top affecting
the quality adversely. Fine aggregate could be used to overcome the problem. However, design

mix must be such that required strength could be achieved.

Bleeding is the tendency of the water to rise to the surface of freshly laid concrete. This results
from inability of the solid material of concrete to hold the all the water mixed for preparation of

concrete and during the process of material downward settling.

DESIGN INTEGRITY, Call: 01633905761
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Question: Write down the causes of segregation of concrete? (BUET M.Sc = 2018.47 B43)
Solutiom:

Use of high water-cement ratio in concrete. This general happens in case of concrete mixed at site
by unskilled workers. Excessive vibration of concrete with mechanical needle vibrators fnakes
heavier particles settle at bottom and lighter cement sand paste comes on top. .When helght of
dropping of concrete is more (ex. In case of concreting long column} it will result in segregaton.

Question: What is admixture? Why is it used? (RAJUK — 2014, Army — 2014, BHP —2017)
Solution;
Concrete Admixture is defined as a material other than water, aggregates a'nd hydraulic cement

and additives like Pozzolana or slag and fiber reinforcement, used as an ingr edient of concrete or

mortar and added to the batch immediately before or during its mixing to modify one or more of
the properties of concrete in the plastic or hardened state,

To improve workability of concrete.

« Toimprove durability by entrainment of ar.

« Reduce the rate of stumploss.

. Increase strength [comprassive, tenstle or flexural).
+ Toaccelerate setting & hardening time.

« Toreduce bleeding.

« Reduce segregation.

« Increase bond between existing and new concrete.
« Decrease permeability of concrete.

Increase bond of concrete to steel reinforcement,

Question: What is slump? Draw a slump cone with dimensions? (TGTDCL - 2014)
Solution:

The concrete slump test is used for the measurement of a property
. - o o . : -'
empirical test that measures the workability of fresh concre

of fresh congren
consistency of concrete. This test is popular due to the

e Thetestis an

' cont te a_nd used to determine the
consitens simplicity of apparates veed and <m ple
-‘4.
g "
we o - :
\1,1 . [ ] 4
weits . | ‘~‘~k~."
MIX A tER Aderig
"7 ' i e
A \ [0 VSR SN
wasg. =y fa SR
i . - B \\
'
- - >
PROCICURE FUR QuM? et
o
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e? (RAJUK — 2014, psce —2019)

ribe different type of slump & figur

Question: Desc

True Slump Shear Slump

upte 123mm upto 150mm 1 30mni-225num
There are three types of slump that may occur in slumps test, namely, true slump, shear slump and
collapse slump.
(i) True slump: In a true slump concrete just subsides shortly and more or less maintain the
mould shape. This type of slump is most desirable.
(i) Shear slump: [fone-half of the cone slides down inan inclined plane, itis called a shear slump.
Shear slump indicates lack of cohesion in the concrete mix. Shear slump may occur in the case ofa
harsh mix.

pletely. A collapse slump will

se slump: In a collapse slump the concrete collapses com
for which slump testis

(iii) Collap
generally mean that the mix is too wet or that it is a high workability mix,
not appropriate.

Question: w0 RO o Ridw dwfe T4t 471 Slump test 7

FfFWG7 Shear slump R Collapse
slump fs Bef ¥ ¥ ?2(LGED — 2019) _ N P

Solution:

Curing of concreteé: Curing may be defined as the process of maintaining satisfactory moisture

and temperature conditiops for freshly placed concrete for some specified time for
te. Curing in the early ages of concrete is more important. Curing for 1!2‘32;;

hardening of concré
is very important. Better to continue it for 7 to 14 days more. If curing is not d

: : one properly, the
strength of concreté reduces. Cracks develop due shrinkage. Th - Y,
reduces. ge. The durability of concrete structure
There are various methods of curing. The adoption of a particul ;

PR iy ar metho
nature of work and the climatic conditions. The following methods of ?::::lr}gd zlgecf:)d upon the
ncrete are

generally adopted.

Shading concreté work
Covering concrete surfaces with gunny bags

- Sprinkling of water
« Ponding method

« Membrane curing
= Steam curing

DESIGN INTEGRITY, Call: 01633905761
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‘ inly i e of large concrete surfaces such as road
Shading of concrete work: This is adopted mainly in cas g . .
b l Sh 5 ;be ac:‘hi.c.ve:;tgsy us(i)ng canvas stretched on frames. This method has a limited
slabs. Shading ma ‘

application only. y used method of curing

evented by covering it with
not allowed to dry even

with gunny Dags: T}fﬁs isr:tev:r;d::

conc
particularly for structural concrete. Expose dsu}rjf:u;ft.'J x?face e crete is
empty cement bags- It should be enS\.lred that the .
for a short time during the curing period.

Sprinkling of water: Sprinkling of water c
efficient curing. It ismos ng floor slabs.

Covering concrete surfaces

ontinuously on the concrete surface provides an
kling of water may be done

Small jobs sprin ) wa
wet by sprinkling water on top

tly used for curl - wously
by hand. Vertical and sloping surfaces can be kept continu

surfaces. )
able for curing horizontal surfaces

i : This i ing. It is suit I
Ponding method: This is the best én:it:gglgf I;::;;rl; S Afer 24 P iceoFlaziiig canereteshe
filled between the ponds. The filling of

such as floors, roof slabs, roads an :
is divided i les. The water 1S ) i
area is divided into a number of rectang ding upon the atmospheric conditions.

water in these ponds is done twice or thrice a day, depen
Though this method is very efficient
¢ the wetted concrete surface by a layer

Membrane curing: Another method of curing is to cove : g 19
of water proof material, Bituminised water proof papers, wax emulsions, bitumen emulsions and
plastic films are the common types of membrane used.

Steam curing: Steam curing and hot water curing is someti
curing, the strength development of concrete is very rapi

mes adopted. With these methods of
d. These methods used in pre cast

concrete work.
Slump Test: The concrete slump test is used for the measurement of a property of fresh concrete.

The test is an empirical test that measures the workability of fresh concrete and used to determine
the consistency of concrete. The shape of the concrete slumps shows the information on the

workability and quality of concrete.
Shear Slump: In a shear slump the top portion of the concrete shears off and slips sideways. Shear
slump indicates that the concrete lacks cohesion. It may undergo segregation and bleeding and

thus is undesirable for the durability of concrete.

Collapse Slump: In a collapse slump the concrete colla
ap t pses completely. A mp wi
generally mean that the mix is too wet or that it is a high workabili?y mi)i] forigg?cisslﬂ;lp tI:)est 'l;
' i

not appropriate.

VT -

Al

. Shear Collapsa
igure: Shear Slump & Collapse slurﬁp pattern
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Concrete mix desigm:
. . i f concrete and
Concrete mix design may be defined as the art of selecting sum'ible ir:‘gcrre;:zts o i
determining their relative proportions with the ol%elct of proiu:;zcg):grete m
: ible. The purpos
strength & durability as economically as possiblé purpo Is to fulfill the req

the most optimum proportions of the constituent materia
structure being built.

pirement of the

s
Fl N\
n
. w/e § /
AN
P
s cement
S
$
' water
Question: What is seasoning of timber? What are the methods of seasoning? (47 BMA)

ss by which moisture contentin the timber is reduced to required

level. By reducing moisture content, the strength, elasticity and durability properties are
developed. A well-seasoned timber has 15% moisture content in it There are two methods of

Seasoning of timber which are explained below,

Natural seasoning: Natural seasoning is the process in wh
to the natural elements such as air or water.

Seasoning of timber is the proce

ich timber is seasoned by subjecting it

soning gives good results but takes more time. So, artificial

Artificial seasoning: Natural sea
nowadays. By artificial seasoning, timber is seasoned with in 4-

seasoning of timber is developed
5 days. Here also different methods of artificial seasoning are there and they are as follows.

Question: 537 &= Paint w1 7% wef Paint & i 1 (HED — 2017)

Solution:
The main function of paint is,

ovide colorful and decorative appearance to the surface.

e Topr
hering effects of the atmosphere. .

To protect the surface from the weat
To make waterproof of the structure.

a(
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Characteristics of an ideal paint

Paint should form hard and durable s
It should give attractive appearance.
It should be cheap and readily available.

It can be applied easily to the surfaces.

It should dry in reasonable time.

It should not show hair cracks on drying.

It should form film of uniform color, on drying.

It should be stable fora longer period.

It should not be affected by atmospheric agencies.

It should have good spreading quality, so as to cover maximum area in minimum quantity.

urface.

Question: Plastic Paint @& Distemper & #f® 7 (HED — 2017)

Solution:
based wall paint or plastic emulsion paintis based on acrylic and offer a
hable and easy to maintain, these paints

1Is. In addition to being was A
sion paints are humidity-resistant as well. Being better
per paints.

Plastic Paints: The water-
smooth matte finish to your wa

are exceptionally durable. The plastic emul
in quality, emulsionsare a little costlier as compared to distem

s is called so because such kind of paint can be

ther coating on them. They are a cheaper option

Distemper: is also known as cement paint. Thi
erior and exterior walls.

applied directly on cement walls without any o
and they stay good for more than 5 years. Distempers are used for both int

The usually need two coatings.

- eoate Speci vi ater absorption:

o
oarse aggregate weight under three different

The coarse aggregate specific gravity test measures ¢
sample conditions:

Oven-dry (no water in sample).
Saturated surface-dry (SSD, water fills the aggregate pores).

Submerged in water (underwater).
Ovram Dry AwDry Soturated SurlaweDry Wet

elejele

A e m
« agum MY

filesrae Sutlace i
— j—

—
Pl s LT B aastuge \

DESIGN INTEGRITY, Call: 01633905761
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FIGURE 8.9 Vouis and meisture atscrpdon of aggregates: (2) bane . (D) & O
(C) saturated suracs-ary (SSO), and (9) monsL

. . , . » W4T o waler
Bulk specific gravity: It is defined as the ratio of weight of aggrezate to the weight of the wate

occupying a volume to that of the solid excluding impermeable pores.

_ Massofaggreagte, oven dry
Vol of agg. including surface pores

Gsp

Apparent specific gravity: It is defined as the ratio of the apzregate weight dried in an oven at
1100C for 24 hours to the weight of water occupying a volume equal to that solid including

impermeable pores.

Mass of aggreagte, oven dirv

Gear =
sb & :

Vol of agg. not including surface pures
Water absorption ratio: Water absorption reters tg the pranerty of absorbing water when
materials are exposed to watzr It s erense ! hy the worer ahorpuion ratio, The water
absorption is the percentage of the incre voed voei g htor the o te after water absorption,

Dry wenht W,

Bulk Dry Sp.Gr. = (Total praticle volumne) 3y (v, JFe ;'f?'“‘,' ; v,

1k SSD Sp.G S5D weipht e .
- p-5r= (Total praticle voluine) v, (s ; iy
Dry weipsht -":

Apparent Sp.Gr. = ‘

(Volume not accessibie o water) v, (5 4+ V) y,

W, = weight of soilds

V; = volume of soilds

V, = volume of water impermeable voids

V, = volume of water permeable voids

I, = weight of water permeable voids when the Aprey
Y~ = unit weight of water

Aeas inthe S5D condition

Bulk Dry Sp.Gr. =

B-C
Bulk SSD Sp.Gr. = g
u Sp.Cr.= & ;C
Apparent Sp.Gr. = ¢
' % Absorption = x 100 /
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A = dry weight

B = SSD weight "

C = submerged weight | | o
air dry weight1s 1790 gm. wclght.“-hen l?'ls'\fxlnxgrsed

s.lmpl-e .ll;"o ?m Calculate the bulk spcctﬁc gr:lm): -‘Ippﬁ.}rem

'(‘ltlllJ:’ET 1\: Sf', —.2014. ERL - 2017, MPL — 2017,]JOCL - 2018)

r a coarse aggregate

uestion: Fo s
Q and SSD welg

in water is 1 180 gm

specific gravity and % absorption.

Solution:

A = Mass of oven dry sample = 1790 gm

B = Mass of SSD sample in air = 1850 gm

¢ = Mass of SSD sample in water = 1180 gm

. : A _ 1790 067
Bulk specific gravity, Gsp = == = 1850 < 1160 =2,
A 1790
= =293

apparent specific gravity, Gsa = 3¢ = 1790 — 1130

o Absorpti B-A_1850-1790 ...
o Absorption = A e 1790 = 3.33%0

Question: A dry mass of a sample of aggregate is 1982 & the mass in saturated surtace dry
condition is 2006.7 g. The volume of water exerted by the sample is 73-+.4 cmi®. Find bulk specific
gravity, apparent specific gravity and percentage absorption of the sample. (PGCL - 2011}

Solution:

M, = Dry Mass of the aggregate = 1982 g

Msp = Mass of aggregate in SSD condition = 2006.7 g

My, = Mass of absorbed water = 2006.7 — 1982 g =247 g

W = water density = 1 g/cc

Volume of absorbed water = 24.7 cm®

Vy = Net volume of aggregate excluding water permeable voids
(excluding the volume of the absorbed matter) = 73+.4 cm?

V.B = Tt?tal volume of aggregate including water permeable voids
(including the volume of the absorbed matter) = 734.4 + 24.7 e 759.1 e
A+ 247 = 7591 eny’

Mp 1982
VW 7344x1
Mp 1982
Vg W - 7591x 1 =261
M, 2478

9% Absorption = — = ——

Apparent Specific Gravity, G, =

= 2.69

Bulk Specific Gravity, G5, =

{ _} o)
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Question: The air dry wright of a sample aggregate is 120 kg and SSD yvelght is 1:;)2 kg Tgiwexgh

4 ¥ hen it immersed in water is 92 kg. Determine the bulk specific gravity and % absorpti
| (BCIC - 2017)

Solution:

A = mass of oven — dry sample in air (g) = 120 kg

B = mass of SSD sample in air (g) = 152 kg

C = mass of SSD sample in water (g) = 92 kg

Absorbed water = 152 — 120 = 32 kg

. . Oven dry weight A 120
Bulk Specific Gravity, G;p = = = =
B % Hab Waterinclude pore B — C 152 — 92

Absorbed water B~-A 32
% Absorption Air dry weight X 1Q0 y) 720 © 100 =26

Question: Dry weight of a sample is 1206 g, SSD weight is 1226.4 g. The volum_e of wat.er exer‘fed
by the sample is 440.6 cm3. Find bulk specific gravity, apparent specific gravity and Absorption

capacity of the sample. (BPDB - 2016, NPCBL — 2017)

Solution:

_  Mp =Dry Mass of the aggregate = 1206 g
"9 M,sp = Mass of aggregate in SSD condition = 1226.4 g

M,, = Mass of absorbed water = 1226.4 — 1206 g = 20.4 g

W = water density = 1 g/cc
Volume of absorbed water = 20.4 cm?
Vy = Net volume of aggregate excluding water permeable voids

(excluding the volume of the absorbed matter) = 440.6 cm3

Vy = Total volume of aggregate including water permeable voids
(including the volume of the absorbed matter) = 440.6 + 20.4 = 461 cm?

. . Mp 1206
Apparent Specific Gravity, Gg, = ATV T
N .

: ) M, 1206
Bulk Specific Gravity, G;q = W Teie I
B

2.73

2.61

% Absorption = —A:{i = 204 x100 = 1.69%
M, 1206
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' T M.Sc.- 2011) ‘
Question: Find the Fineness Modulus for the following sieves. (BUE N
Sieve No. Sotl retained (gm.r
3 11 ]
1.5° 56
34 71
38 94
'z 100
Solution: I
Sieve No. Mass of soil 9% Retained Cum. %
(gm.) retained |
3 11 3.27 3.27 ——
! 1.5 56 16.67 19.94 FM = —To5
T 3/4 71 21.13 41.07
[ 3/8 98 29.17 70.24 7
[ #4 100 29.76 ~ 100
| #8 - - 7100
[ #16 - - 100
[ #30 - 3 100
[ #50 - N 100
[ #100 - : 100
[ Sum = 336 734.52 7 )

Question: Find the fin
(BUET M.Sc.-2014,BP

eness modulus for 25% retain on each sieve #30, #50, #100 & #200.
DB- 2016, BGFCL — 2017, SGCL — 2017, ERL- 2013)

Solution:
" Sieve size % Retain | Curnulative % retain ]
#30 25 25
#50 25 50
#100 25 75
#200 25 -
Total 150
25+ 50 + 75 |
F.M= =15

100
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b, determine fineness modulus.

Question: Sieve analysis was performed on a soil in the la

DESIGN INTEGRITY, Call: 01633905761
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(H.WDB. 2 —6 T 50 [ 100 150 | 200 Pan |
Sieve size 38| 4 | 8 |16 20| 20 | 10 | O
Suil retained (gm) 0 |20 ] 10 ] 30 | 40 [ 30 ] 4¢
Solution; —
Sieve Size | Soil retained (ym) % Retained % (;umglatlve Retalne
3/8 0 -
m 20 10 10
#8 10 5 15
W16 30 15 30
#30 40 20 50
#50 30 15 65
#100 40 20 85
#150 20 10 ) -
#200 10 5 -
Pan ' 0 0 : -
Total 200 100 -
/ FLM = 10 + 15 + 301-:)-050 + 65 +‘85 — 958
~ ;7 :
Question: Find the value of Fineness Madulus from the following sieves.
(DPDC — 2014, WASA- 2014, BCIC — 2017)
Sieve size #4 #8 | #16 | #30 | #40 | #50 | #100 | #200 | Pan
% retained 0 1 3 2 12 4 5 3 1
Solution;
Sieve Size % Retained 0% Cumulative Retained
H4 0 .
#8 1 1
#16 3 7:4
#30 2 3
40 12 20
150 4 24 —
#100 5 29 -
#200 3 32
Pan 1 33
1+4+8+24+29
2 F.M= 200 = (.66
"2l



ne julus and pereent 9 .
bsco - D A2 "n;irl".l;;; -'-nZ‘!,(l) 18, 5GFL = 2020, PGB = 2020,

(DESCO = 2019, BEPZA- 2016,

of 4% and cle/ A Ta vam s

LPL’; - 2"12’4)

1, M2 ban
T T WA me0 2 2h ke
Srevesive M AT ] T L2
Yoretaned 1 0. y 2i 113 G A=
Solution: ’ _
5 _LF;'-;";!:;—(—I‘—(T(‘:IIH ed Cumulauve % ress.ned 7.‘..’.;-:'
[ Swesre | Perenti T 7o e
__.___.st-_"__.,___._.__,_._._i’___ ; =
No. 8 1 1 Z
[ No.1 4 5 z
No. 16 : = £
— No.30 1 2 17 23
No. 30 1 = 22
No. 40 13 30 2
No. 50 30 )
No. 100 31 94 5
No. 200 4 93 2
l Pan 2 i 100 0

0+1+ 5+17+60+94
100 ‘
% of silt and clay = 2- 0 =2%

F.M= = 1.77

Question: Find the fineness modulus of fine aggregate. And aiso determin

e-hepercentazz of

course aggregate and percent of silt & clay content. (WARPO — 2017,JGCL — 2518)

Solution:

Sieve size | Amount retained O retained | Cumuiative Y retined L ¥hTner |
18.75 175 35 i 353 T 85
9.375 125 25 | €0 Rl
4.75 100 20 % g3 23
2.36 50 10 i G4 10
1.18 20 4 gs 6

0.6 10 2 s % =

03 10 2 i 7

0.15 4 08 | 533 %
0.075 4 0.8 ! E -

Pan 2 04 9” e B
Total 500 0 ; clad 0

3!"
Fineness modulus = >+ 60+80+90+94+96+98+98.8

: _ 100 6.51
Coarse aggregate includes the particles that retain on 4.75 mm s
-4 lave.

Percent of course aggregate = 100 - 20 = 80%
% of silt and clay content = 0.4 - 0 = 0.4%

DESIGN INTEG'RITY, Call: 01633905761
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FM =
04 of silt an

= 1.45
00 4
dclay =36 —32=4%

4 Question: Find the fineness modulus and percentage of silt and clay.
3 (BPDB- 2015, MPL — 2017, GTCL — 2018) |
w1 P
Sieve size w1 | #8 | #16 | #30 | #50 #1200 #2??0 in:‘
% retained 0 1 4 12 43
Solution:
Sieve Size % Retained Cumnulative % Retained °/100(:)f finer |
#4 0 -
#8 1 1 gg
#16 4 5 2
#30 12 17 63
#50 43 60 2
#100 2 62 3
#200 2 64 T
Pan 4 68 ’
145+ 17 + 60+ 62

_ Question: Find the fineness modulus (FM) of the following aggregate sample.
" /3" (BUET M.Sc.—2017, TGTDCL — 2018)

M

Sieve size (mm) Weight retained (gm.)
— 475 10 ‘
2.36 12 '.
1.18 18
I 20 |
0.3 102 1
0.15 205 ]
. 0.075 30 ‘
Solution:
[ Sievesize | Weightretained | % ofweight | Cumulative % ™
| (mm) (gm) retained retained
4.75 10 2.51 2.51 —
2.36 12 3.02 553 \\
1.18 18 453 10.06 166
. .3 .
06 20 5.03 15.09 FM = —-;-1)..3
0.3 102 25.69 40.78 00
0.15 205 51.63 92.41 - 168
0075 30 755 _ = 166
| Total 397 19”(14{!«-__
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each of 0.60 mm,
2017,

etained on WASA — 2017)

: mple is'[ "
Question: 25% of a tnt:lFﬁlL(:_ ::ndpsample. (BGFCL- 2017,ERL

0.15 mm sieves. Find th

425 mm, 0.30 mm and
0 4 ’\\\

Solution:
Sieve Size % Retained
4.75 0
2.36 g
1.18 A
0.6 25 gg
0.425 25 22
0.3 25 5.
/
0.15 _—____‘_2_5____,__._— 1

015 |
25+75+100 _,

F.M of sand = 100

e sand and it has peen found 20% sample

eve analysis were performed for a coars
Find the F.M of sand.

Question: Si
retained on each #30, #40, #50, #100 and #200 sieve.
(WASA — 2017, CPGCBL — 2018)

[ Sieve No. Percent retained Cumulative 9% retained
20 20 ‘

B #30
#40 20 , 40
#50 7 20 : , 60 B
#100 20 ’ 80 |
#200 20 | 100 |

E.M of g 20t60+80 ¢

. orsana = 100 = 1.

s of two types of soil is 2.75 and whose total mass 100gm.

d ﬁnehess modulu
60gm. Find the F.M and mass of second sample of soil.

Question: Combine
lus is 2.65 with mass

First fineness modu

oluti
Foom = 2.75,Fy = 2.65,F; =7, M, = 60 gm, M, =?
Total mass of soil sample, M = M; + M,
M, = 40gm
Now, F.om = M
M, + M,
_ 2.65x60 + F, x40
60 + 40

Fz = 2.9
DESIGN lNTEGRlTY‘, Call: 01633905761
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-~ Question: YR gt e T3 MOR 0WF TNEFH (i) 400

gm& 2.5 (ii) 600 gm &18 a’!{!mqm

e v WFM »% w¥? (HED — 2017)

Solution:
Given, F, = 2.5,F, = 1.8, M, = 400 gm, M, = 600 gm

Now, F.pm = FM, + EM; 2.5x 400 +1.8x600 _ . g
M, + M; 400 + 600

F.Com = 2.08
Question: Two sample of sand of FM 2.24 and 2.54 are mixed in the proportion of 1:2. Findout

the combined FM. (EED — 2019)
Solution:
Given, F; = 2.24,F, = 254 M, = 1,M; =2

M, + F,M 224x1+254x2
Now, E.opy = —— 272 - . = 2.4
com M, + M; 1+2 i

F;‘Om = 2.44

et required to cast 40' long span beam ifthe

termine the number of bags of cem

ux ratois 1:2:4.
JERL - 2017.MpPL = 2017)

Question: De
beam section is 12 x 15" and n
(BUET M.Sc.— 2014, BGFCL - 2017

-
)

-t

Solution:
12
X — X

wet volume = 40 7 * 1

=50 cft

I

"~

Dry volume = 1.54 x 50 = 77 cft
1

Quantity of cement required = m x77 = 11¢ht

1 8.8 = 9 bag

— —
po=

No. of bags required = 75¢

Question: Determine the numbe
2016)

(BIFPCL - 2015, BCIC — <

¢ of bricks reguireda 500m? masonry wall

150
- PR - . P T
3 = 130 ”\{ = 1)i X )) T o 3_.4-'))( i(.) {i
-~ A D =)

ylution:
One brick volume with mortar = 10" x 5" x
500 .
= 203257 nos.

yumber of bricks required = m—;

,".‘.
25
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5 10" x 12~
, oft span of a
prickin 1V
sand and

Y

d amount of cement,

ine the require 5 - 2015)

Question: Determ
size of bearn in ratio 1:1.5:3 (EGC

. 10 12 10 = 8.3 cft
( Wet volume of beam = IV X—=X
Dry volume = 83 x 1.5 = 12.78 cft

1
= — 2.78 = 2.32 cft
Cement T3 x1

Sand = 51-—55 x125 = 3.48cft

nd stone chips of 10 cft of cement concrete mix

Question: Determine the volume of cement, sand a
withratiois 1:1.5:3. (BPDB — 2018, BCPCL-201 6)

Solution:

Dry volume = 10 x 1.54 = 15.4 cft

Given, Sum of the mix ratio = 1: 1.5:3 =1+ 15+ 3 =55

= 2.80/1.25 = 2.24 bags

1
Cement required = =% X 15.4 = 2.80 fi3

1.5
Sand required = g ¥ 15.4 = 4.20 cft

3
Stone chips required = 55 X 15.4 =8.40 cft

Question: Find the quantity of stone chips and cement for the casting of a RCC slab of size 12 ft x
8 ftand thickness 5 inch, the ration of casting is 1:1.5:3 (EED — 2019)

Solution:
Wetvolume=12x8x 5/12 = 40 cft

Dry volume = 1.54 x 40 = 61.6 cft
Sum of the mix ratio = 1:1.5:3 =1+ 1.5+3 = 55

Cement required = % x61.6 =11.2cft

. : 1.5
Stone chips required = TT X 61.6 = 16.8 cft

36
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Question: Eight cube of 6" x 6" .
sentilred, (B\zDB 2 2018) X 6" Is made of concrete with ratio 1:3:6. How many bags of cement Is

. 6
6 6
Wet volum X=X o= X —=
e olu E=8 llelez lcﬁ

Dry volume = 1.54x 1 = 1.54 cft

x 1.54 = 0.154 cft = 0.123 bags

Amount of cement required = ————
1+3+6
™ 1:2:4

Question: «¥0 F¥T TAMAWIA 5 ft x 2.5 ft x 5 inch TR s =Bl 2130 kg/m?
o ¥R TG Tofk ¥ ¥ (i Arerb e ¥ 7 (HED — 2020)

Solution:
Wetvolume=5x25x 5/12 = 5.21 cft
Dry volume = 1.54 x 5.21 = 8.0234 cft
8.0234x 2130 '
i bl = = :
Weight of concrete ock 378326 x3.28 484.30kg

x484.3 = 69.18 kg

t = —
Amount of cement = 75—
valuate the amount of cement, sand and stone aggregate needed to cast an RCC beam

Question: E
\ ) of 20 ftlongand 12" X 24" size, Consider mixing ration is 1:1.5:3 (EED — 2015)
" Ssolution:
; 12 24
— x—x20=40cft

Wet volume of beam = 3 *12

Dry volume = 40 X 1.54 = 61.6 cft

1
Cement required = T8 X 61.5 =11.2ckt

5_1-'—51 x61.5 = 16.8cft’
5.5

[ Sand required
3

Aggregate required = TS x61.5 =33.6¢ft

n . .

olumn having — ft diameter and 7 m heightneed to casted in a mix ratio of 1:2:4.

Questionﬁ Nine c
Find the amount of ingredients. (PGCB — 2018)

5 Solution: ,
’ Wetvo]ume=9x7tr2h=9xnrx (2—:—2) XxTx3.28 = 179.72 cft
1.54x 179.72 = 276.76 cft

1
- x276.76 = 39.53 cft
J Amount of cement 152+ 4

DESIGN INTEGRITY, Call: 01633905761

La T 4

Dry volume =
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Amount of fine aggregate = —-2———- =
greg Ty 7+ 4)(276.76-79.07 cft

Amount of course aggregate = -———5-—- =
ggreg 1T 244 x 276.76 = 158.14 cft

Question: Calculat ; ;
(SGFL - 2021 ate the materials needed for 100 cft fresh concrete witha mix ratio =1: 2.5: 4.5

Solution:
Dry volume = 100 x 1.54 = 154 cft
Given, Sum of the mix ratio = 1: 2.5:45=1+25+45=8

&
C : = —
ement required = 2 X 154 = 19.25 ft® = 19.25/1.25 = 15.4 bags

. 2.5
Sand required = ) x 154 = 48.125 cft

. 4.5
Stone chips required = 5 ¥ 154 = 86.625 cft

Question: A partition wall is 5” thickness, 25 length and 10° height. Using standard brick size
determine the amount of bricks, cement and sand if the mortar ratio is 1:3 (BUET M. gc —2019)

Solution:
5 2
Volume of brick wall = 25x10x eV = 104.16 cft

Dimension of one brick without mortar = 9.5” x 4.5" x 2.75"

Dimension of one brick without mortar = 10" x5"x 3"

104.16x12x 12x12
i i = — = 0 bri
No. of bricks requlred T0%5 %3 1200 bricks

. 1200 x9.5x45%x 2.75
Volume of 1200 bricks without mortar = = 81.64cft
12x12x12

Volume of mortar = 104.16 - 81.64 = 22.52 cft
Dry volume of mortar = 2252x1.33 = 29.95 cft

1
Amount of cement = -4- x 29.95 = 7.48 cft

3
Amount of sand = @ %x29.95 = 22.46 cft
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e —
Question: Calculate the amount of cement, coarse a sregate and reinforcement
| - i g gregate, fine agzreg
. 4 (consider 0.75%) of the footing size 10’ x 10 and thic%.cness 16" (HBRI — 2019)
| solution:
Assume, mix ratio = 1: 2: 4
Wetvolume = 1.50x 10 x 10 = 150 i3
Dry volume = 1.54x 150 = 231 &3
:
' 1
E Amount of cement = 3 x 231 = 33 ¢

2
Amount of fine aggregate = 5 x 231 = 66 cft
4
7 X
volume of concrete = 10 x 10 ¢ 1.50 = 150 1t = 3247w}

Amount of coarse aggregate = 231 = 132 cht

.t
DR

Amount of reinforcement =+ 247 200075 x 7850 = 2500
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