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7. Write down the factors affecting the strength of concrete. also, write down the different
types of admixtures in concrete.
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iy Minimum setting time of cement __ minutes,
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Post: Assistant Engineer
Venue: BUET

1. Define the following term

2. Initial Setting time
b, Soundness test of cement

Solution:

Initial Setting time: The time between the water is added to cement till it starts losing its
plasticity is called as initial setting time. For OPC it should not be less than 30 minutes.

Soundness test of cement: The ability of cement to retain its volume after it gets hardened is
known as Soundness of Cement. That means the cement should be at minimum volume change
after it gets hardened. The test used for determining soundness of cement is known as "Le
chatelier apparatus test”

2. Write down the shortnote on.
a. Quick lime

b. Fatlime

<. Hydrauliclime,

d. Hydrated lime

e. Sackedlime

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 calcium carbonate or
limestone toa temperature of 1200 celsius in kiln and then it decomposes into calcium oxide and
gaseous carbon dioxide.

Fat lime: Fat lime is produced from sea shell. coral deposits etc or from lime stone containing
impurities like free sand and soluble silica combined with alumina, magnesium, carbonate etc. Fat
lime, therefore, does not possess much strength and is used for plastering walls, while washing et
in exposed positions.

Hydraulic lime: It is also known as water lime. This lime contains clay and some amount of
ferrous oxide. It sets under water and hence also known as water lime.

Hydrated lime: Hydrated lime is a dry powder manufactured by treating quicklime with sufficient
‘water to satisfy its chemical affinty for water, thereby converting the oxides to hydroxides.
Sacked lime: It is also known as hydrate of lime. It is obtained by slaking (ie. chemical
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.
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In half brick test maximum compressive load 15 tons and area of brick 21.5
Determine Compressive Strength and classify of brick.

12. Write the Constitutions of the Cement.
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15. Eight cube of 6" 6" is made of concrete with ratio 1:3:6. How many bags of cement is required.
Solution:
Wet volume =8x = x = x 2 = 1ct
volume = 8 T x 12 X 15 =
Dry volume = 154 x1= 154 ct

. 1
Amount of cement required = 7 —— x 15¢= 0.15¢ch =
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18.2"52" cube load test. Fill the box. (BWDB — 2018)

Observed load | Actalload | Compressive strength “Ave. compressive strength
367 KN
373KV 2200 pst

Solution:

Observedload | Actualload | Compressive strength | Avg. compressive strength

367KN 3858 KN 2166 psi 2188 psi

73RN 3030 KN 2200 psi

8836
Actual load on specimen two = 2200 x2x 2= 8836 Ib = — = 30.30 kN
2248
393
Loadratio =—~ = 1.05
373

Actual load on specimen one = 36.7 x 105 = 38.54 kN
3854x2248

2x2

Compressive load on specimen one 216604 psi
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07.1 Bag Cement = 1.25 cft
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Question: Define Segregation, Laitance and Workability of Concrete. What factars control the
workability of concrete?

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 a sand 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.
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Lattance is caused by bleeding of concrete. In case of bleeding, only water accumulatesat the top
of the surface, but in case of laitance, along with water certain quantity of cement also comes to
the surface, forminga thin layer of cement paste at the surface. This formation of cement paste at
the surface is known as laitance.

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 o water cement ratio, An Increase In water-
cement ratio increases the workability of concrete. Workability can be measured by conducting
slump test.

Factors control the workability of concrete

) Cement content of concrete

b) Water content of concrete

©) Mix proportions of concrete

d) Size of aggregates

€) Shape of aggregates

) Grading of aggregates

£) Surface texture of aggregates

h) Use of admixtures of concrete

1) Use of supplementary cementitious materials.
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2. (a) Sketch typical cross section of Ferro cement. Characteristics of 1st class bricks.
Solution:
“Ferro cement is a type of thin wall reinforced concrete, commonly constructed of

‘hydraulic cement mortar, reinforced with closely spaced layers of continuous and relatively
small size wire mesh. The mesh may be made of metallic or other suitable materials”
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Characteristics of Istclass bricks are given below,

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 brick is struck by a hammer or against another brick it should emit a clear
‘metallic ringing sound. it should not be dull.

« The structure should be homogeneous, compact and free from any defects.

« Ifabrickis dropped fromabouta height of 1 m on a hard ground or on another brick. it
should not break.

 When a brick is scratched with finger nail it should not leave any impression on the
brick.

« Agood brick (1t Class) should not absorb water by not more than 20% of its own Dry
‘weight when immersed in water for a period of 24 Hours

2. (b) The following materials with given masses are used to produce a batch of concrete.
‘What is the volume of concrete if the air content is 3%? (Air content is the volume of air
expressed as a percentage of the concrete volume)

Materials | Cement | Water 5D (FA) 55D (CA)
Mass (kg) | 279 166 760 104%
SP.Gravity | 315 100 | 260 (oulkssD) | 2,63 (bulk55D)
Solutio
Material Mass kg | Specific Absolute Absolute
gravity | density. ke/m® |  volume, m?
Cement 275 315 3150 0,089
Water 166 1.00 1000 0.166
53D, fine ageregate 760 260 2600 0292
55D, Coarse aggregate | 1044 263 2630 0397
Total absolute volume=| 0944w

Volume of the concrete V, is the summation of the absolute volume and the volume of the
airV,

V= 0944 +V,
By definition of air content V, = 0.03 ¥,

S0V, = 0944+ 003V,

‘Therefore,0.97 V, = 0.944 and = 0.944/0.967 = 0.973 m*
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0. %) Quick sand 935 Sand drain IS 5 (ARTT2
‘Solution:

Quicksand: Quick sand condition is the floatation of particles of cohesion less soil like fine
‘gravel and sand, due to vertical upward seepage flow. As sand boiling occurs, the bearing
capacity and shear strength of the cohesion less soil decrease and the agitations of soil particles
‘become apparent. Quick sand condition s nota type of soil but a flow condition that occursin
‘cohesion less soils. Practically, boiling condition may occur when excavations are made below
the water table and water is pumped out from the excavation pit to keep the area free from
water.

Sand drain: Sand Drain is based on principles of rapidly and centrally dewatering system. Sand
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‘Drain s a process of radial consolidation which increases rate of drainage in the embankment by
driving casing nto the embankment and making vertical boreholes. The holes are backfilled with
suitable grade of sand.
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08, F) Concrete 7 strength & & AT S RSa wta?
‘Solution:

Factors Affecting Strength of Concrete: Concrete strength is affected by many factors, such as
quality of raw materials, water/cementratio, coarse/fine aggregate ratio, age of concrete,
‘compaction of concrete, temperature, relative humidity and curing of concrete.

Cement: Cement affect strength of concrete directly. 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 it for drinking.
Water/Cement Ratio: The higher the water/cement ratio, strength reduced. But w/c should
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 plotas shown below.

s

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. Itis generally accepted
that the majority of the strength has been achieved by 28 days.

Compaction of concrete: Any entrapped air resulting from inadequate compaction will lead to a
reduction in strength. If there was 10% trapped air in the concrete, the strength will fall down in
the range of 30 to 40%.

Temperature: Rate of hydration reaction is temperature dependent. If the temperature
increases the reaction also increases. This means that the concrete kept at higher temperature
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will gain strength more quickly than  similar concrete kept at a lower temperature. But the final
strength of the concrete kept at the higher temperature will be lower.
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Solution;
Wetvolume =5x2.5x 5/12 = 521 cft

Dry volume = 1.54 x5.21 = 8.0234 cft
. _ 8.0238x2130 _
Weight of conerete block = 2= = 48430 kg

1
Amount of cement = +———— x 4843 = 69.18 kg
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(b) Fill in the blanks:
() Length of standard brick is 9.5 inch,
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Q.2 Calculate Cement Sand & Aggregate for M20 (1
concrete

:3) ratio for 100 cubic ft




image3.png
Q.6 Draw Marshall Mix Design Curve for Bituminous Materials?
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Solution:

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

1
Cement required =5 x 154 = 19.25 & = 19.25/1.25 = 15.4 bags

25
Sand required =7~ x 154 = 48.125 cft

Stone chips required :"‘Tf %154 = 86,625 cft
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7. Find the catchment area if flow = m¥s, C = 0.6, intensity = 10 cm.




