Part |
How 1o get 8 Good Congrete for your Construchion ACTivilies

Chapter 1: Getting a good concrete:
1. What & a good concrete
2. 10 requirements of 3 good concrete
Requirement 1t Good Cement
8. Lasson on a cement bag

1} Application
Image 1: Lesson on cement bags

1) Miding Irstroction

3} Recommendations

4) Risk Prvasss
Image 2: Eyes washing basin

5) Safety Phrass

6) Types of cement (conformed to ASTM C-150 TYPE I)
Table 1: Types of cement (conformed to ASTM C-150 TYPE )

7) American Standard

b, G-tests of cement on field

Image 3: Notes on cament bags
Table 2 Effect of Storage on Strength of Cement
Image 4: Camant strangth test appanmtus
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Requirament 2: Good Mic

». Good concept
b, Good mix design
Sp-1. Calculate the target Strength
Table 3: Standard Deviation Table
Step-2. Select the water-cement ratio

Graph 1: compresson strength vs wic
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Graph 2: 7-Days strength of Cement, tested according to 1S:4031-1968 10

Step-3. Determine the aggregate alr content
Toble 4: Determination of Aggregate Alr conten
Entrapped alr
Entrained air
Image 5: Air content test
Step-4. Salact the waler contanl
Table 5: Watsr Contart for Workability

Table 6: Adjusitrsnt wales content according to type of aggregate

Step-5. Select the cement content for Durabiity
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Table 7: Cament Cortent for Durability as por 15 456-2000
Step-6. Calcutate the aggregates ratio
Table 8: Aggrogates Ratio
Table 9: Finess Modubus Limits IS 383-1970
Step-7. Calculatn the: aggrogates content
Step-8. Do the Trial mixes
c. Good Moasure
Table 10; Mix desgn table (weght in kg)
d. Good Mimers (Cassification of Concrete Miser)
Image 6: Classification of Concrete Mbir
1. Continuous Mixer (site moer)
Image 7: Tiing Type Drum Mixer
Image B: Non-Liting Type Drum Mooer
Image 9: Reversing Type Drum Miser
1. Batch Mier
Image 10: Wit Bateh Concrete Plant
Image 11: Dry Baech Concrete Plant
a. Wet Batch Concrete Plant
b. Dry Batch Concrete Plant
C Hall-wet Batch Concrete PMant
d. Combenation Batch Concrete Pant
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Reguirerment ). Good AQgregate:
Image 12. Aggregate
a. 17-Engineering Properties of Aggregates
1) Good Composition
Z) Gobd Size & Shape
3) Good Surface Texture
4} Good Specfic Gravity
5) Good Bulk Density
6) Good Voids
7] Good Porosity & Absorption
B) Good Bullking of Sand
Gragh X Bullong of Sand
¥) Fineness Modulus of Aggregate
table 11: Lime of Finess Modulus of sgorecates
table 12: Finess Modulus of Course Aggregate
table 13 Fness Modulus of Fine Aggregate
10) Surface Index
Table 14: Surfece Index of Aggregate
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11) Defeterious Material
Image 13, 14: Deleterious Material
12) Crushing Vakse (Imagels, 16, 17)
13) Impact Value
Flgure 1: Apparatus lor aggregate crushing best
14) Abrasion Value of Aggregate
Table 15: Abrasion Value of Aggregate
Imagel8: Apparatus for Abrasion Value of Aggregate
15) Flakiness. Index
Image19: Shape of Aggergate
Imagel(:: Thickness/Fakiness Index Gauge
Table 16; Calbcudation for Flaky Particles
16) Elongation Index
Table 17: Calculation for Elongated Particle
17} Good Sand
Image 21, 22 River Sand
Tabie 18: Grading Zones of sand
Regjulrement 4: Workabiity
Keep in mind 1.
2. offect of workability
Image 23: pocr workabiity
What i workability?
what & concrete slump test
Figure 2: concrete slump cone test
Procedure of Test
f. Types of Slump
Figure 3: Types of slump
g Advantages of Concrete Slump Test
Limitations of Concrete Slump
Tabie 19: Limitations of Concrete Slump
L 4-Concepts of Workablity
1. Improving ease of flow
2. Prevention of segregation
3. Prevention of harshness
4, Prevention of Bleeding
J 8- factors of Workability
Factor (1) Water Contont
Factor (2) Aggregate cement ratio
Factor (J) Sand to aggregats ratio
Factor (4) Amount, type, s, shape, Grading, porosity, and
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absorbent of Aggregate
&, amount
b. Type
c Size
d. Shape
e. Grading
Figure 4: Grading of Aggregats
Fgure 5; Moisture condition of agoregats
f. Porosity and absorbent
Factor (3) Admixture
2. what &5 admixture?
b. Advantage of Chemical admixture
c. Types of Chemical admixtures
Graph 4: Effect of retarder on time of set
d. Mineral admixtures
e. ASTM Standard of Admixture

Tabie 20: Types of Conorete Admbdures: ASTM Categorias

f, Use of &r entraming agent
Image 24: Admibdure
Factor 6: Mixing Time
Keep in 'mind 2.
Graph 5: affect of mixing time
Factor 7: weather condition
Graph 6: Affect of concrete temperalure
Factor 8: Method of Compaction
(1} Why to need compaction in contreting
{2) Methods of Compaction
1. Hand compaction
a. Rodding
b. Ramming
. Tamping
3. Maching G ’
2. Internal Vibrator
Fgure 6: Method of internal vibrator
b. Exterral Vitirakion
image 24: External Vibration
. Table Vibration
d. Piatform Vibration
Image 25: Platform vibration
& Surface Vibration
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Image 26: Surface Vibration
I. Beamn Vibration
Image 27: Beam Vibration
Factor - 9. Method of placerment of concrete
Image 28: Bucket and Ropewary

Requirement 5: Good Fluldity

1. ‘What i Sump Flow test

2. Equipment for Slump Flow Test

3. Procedure of Slump Flow Test on Seif Compacting Concrete
Image 27: Slump cone and base plate
Image 28: Stop-watch
Image 29: waler tank attached on transit e

Regquirement &: Good Curing
Kesp In mine 3.
1. DPefiniton of Curing
Graph 7: Curing and strength of concrete
Four Curing process
3. B-Methods of Curing of Concrete
(1) Shading concrete work
Image 30. Shading of concrete
(2) Covering concréte curing
Image 31, Covering af concrete
(3) Sprinkding curing
Image 31. Sprinkding curing
(4) Ponding Curing
Image 32. Ponding Curing
(5) Membrane Curing
Image 33. Membrane Curing
(6) Stearn cuting
Irnage 34. Steam curing
{7 Concrete Curing Compound
(B) Formwork Protection Method of curing
Image 35, Formwork Protection
Requiremnent 7: Good waler cement ratio
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Requirement 8: (ood to compress
. Concrete Compressive Strength

Image 36. Round Dua System
2. Two Kinds of Concrete
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3. Piain Conoete
4, Reinforced Concrete
5. S5-Reason for Providing Compression Reinforcement
Keep in mind 4.
Figure 7. Reason for providing compression reinforcement
6. Reinforcement in Beam at Top
(1) Singly Relinforced Beam
Figure 8. Simply supported baams
Figure 10. Singly reinforced beams
{2) Doubly Reinforced Beam

7. 3-Reasons behind using the doubly reinforced beams
Requirement 9; Good to expase
Requirement 10; Good void

Chapter 2. How to Produce Good Quality of Concrete
Image 37. Good Quality Contrels

Chapter 3.  Nine-Managements to Get Good Concrete for Plant Managers
Keep In mine 5.
1) quarry management
2) Coursz Aggregatg Management (slection, washing, crushing)
3) Pils management
4) Sand Management
5} Grade Management
6) Admixture management
7) Mix Management
8) Quality management
Keep in mine 6,
9) Placing Management

Chapter 4 : Getting Bad Concrete
Step 1 Fall to plan.
Step 2: Order the wrong concrets,
Step 3: Use dihydrogen oxide.
Image 38, dihydrogen oxide
Step 4: Avold curing at all cost,

Chapter 5: Effects of Bleeding on Concrete
Image 39: Concrete Road paving
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Chapter 6 Avolding Commen Concarting Problems
Problem 1: Segregation
1. 'What Is Segregation?
2. Causes of segregation
3. 3-Types of Segregation
Image 40, 41, 42: concrete segregation
4, 10-tips o avoid seqgregation
Problem 2. Bleeding
What s Biesding
When & ocos?
Influence of Bleedong
on site
Affect of Bleoding
reducing of bleeding
Nothing to do
Image 43: Bleeding in concreting a slab
Prablem 3: Plastic shrinkage cracking
Image 44: Plastic shrinkage cracking
Problem 4: Dusting
Image 45. Latance
Image 46: Cohesion and adhesion
Image 47: Dusting
1. What Is Dusting
4, Came of Latance
3. Affect of Lairance
4, How to reduce the Lattance
Problem 5: Scaling
Image 48: Scaling
1. What is Scaling
2. Cause of Scaling
3. How to Presvent it!
Prablem 6 Discolorng
1, How to octur the discoloring
4. How to solve it?
Image 49: Discololing
Probikem 7: Crating
1. Whats Crazing
4. How to Ocour
3. Toswvoid gazed concrete

Image 50: Crazying
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Problem 8: Cracking

1.  What &5 cracking
2. Chause of cracking
Image 40: Crack
3. Limitof crack
Table 21: Guide to resonabile crack width, reinforced concrete
under service lcads
4.  How to reduice cracking
Iy 41: synthetic fibres

Probiem 4: Curling

1. ‘What is Curling
2. To avold concrete curfing
Fgura 11: Curling

Probtem 10; In falss set
Probizm 11: In Rash set

Chapter 7: Ready Mix Concrete Flecement Methods for Concrete Construction

A, Reaty Min Concrete placement method
Image 42. Pump delever o ranst mixer
1. transport cerificate

Time to ﬂ'sdla@e

Time fn complets

Deposited Area

Receptacie

Transporting segregate

Shimip &nd Mould

B. Free Fall Height and Flow

Image 43. Concrete hopper with flexible hoss
5. Geanout-Windew | Formwork Hopper
Image 44. Formwork hopper with Chute
10. Dumped

11. ot aliow fowing

12. Placing Positlon

13. Layer thickness and vibrator

14. Wet Concrete Pressune

15. Planes of Weakness

16. Construction Joint

17. Different Vibration difference member
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B. When fresh Ready Mix Concrete i5 o be placed on hardensd concrete surfacs

1. Bond and walertight

121

Site Clearing

Primer Mortar

Placed Continuously

45 minutes joints

mixing drums

. Dne continuows opesation

Image 45. Concrete topping to be placed

o

N A

Chapter B. Cheddist for Ready-Mix Concrete Plant
Chapter 9: Concrete Pouring Card

Fart i
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Chapter 1: Most Common Types of Pavemants

1. Types of Pavement
Figure 1. Load transfer in granular structure
Fgure 1. Approomate line of Wheel-lnad distribution
2. Design of Flexible pavement *
Fgure 3. Typical oross section of & fexble pavement
1 Typical cross section of Mexiie pavement
4. Types of Flexble Pavements
1} Conventional layered fiexible pavemnent
2) Full = depth asphalt pavemant, and
3) Contained rock asphalt mat (CRAM)
5. Causes of Fallure of Flexible Pavernents
1) The fatigue cracking
2) Rutting
3) Thermal cracidng
6. Rigid Paverment
Figure 4: Typical Cross Section of Rigid Pavement
1) How to kay the Rigid Pavernent
2] What s granular matesal
3) Macadam base courses Table
4) What & stabilized mateal
5) Soil Stabillization Methods with Different Materials
6) compressive strength of cament mortar (Table 2;)
7) soil cement Comipressie strength
7. distributed load of siab action (Fg 13:)
8. Pate Theory
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9. Types of Rigid Pavements

1) JPCP - Jointed plain concrete pavement
Image 1. Dowsl Bars

Figure 5. Expension Joint: one end fix and ancther end free with

slip material and expension cap

Figure 6. Both end free and slip for contraction jaints and folded joints

Figure 7. Both ends fored for construction joints

Image 2. Joints cutter

2} JRCP - Jointed renforced concrete pavemant

Image 3. Continuous Rsinforced Concrete Pavesnent

3} CRCP - Continuous reinforced concrete pavement and

4) PCP - Pre-stressed conorete pavermien|

10, Corses of Failure of Fugd Pavements

Chapter 2. Macadam Road

1.
2.

5 Types of Macdam Rosd

Method of Water Bound Macadam Road Construction
WEM (with machine)

HMaterial Compasition For WBM construction

4. Types of Aggiregates

Figure B: Typical cross section of Macadam Road
Siresners

lmage 4. Screening

Image 5. Moorum

Binders

Kasp 1 mina 7.

Method of Water Mix Macadam Road Construction WHM
{with Batching Plant)

Keep in mind 8.

Comparison of the WBM and WMM rond corstruction
Image 6. Water bound Macadam Road

Btumenous Macadam

Image 7: Bitumen sprayer cuart

10. Cement Macadam

Image B: Cement Macadam road

11, Traffic Bound Macadam
12. Labour intensive Method of Watzr Bound Macadam

1) Aggregate interiacking action
Z) Fil-up material
¥) Traffic Bound Macadani for Sub-base and Base course layer
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4) Traffic Bound Macadani for Bitumen Layer
Table 1: sires of chipping

13. Water Mix Macadam with Maching
Image 9: Water Mix Macadam with grader

Chapter 3: 6 Basic Steps Comprising WBM Road Construction Procedurs
STEP - 1: Construction of Sub-grade
Image 10; Construction of Sub-grade
STEP - 2; Constructionof Sub-base
Image 11; Construction of Sub-base
STEP - 3; Construction of Base
STEP - 4; Preparation of Weanng Course
1. Defect
2. Road Shoulder
road metal of wearing course
coarse aggregate
screening material
sprinkie water
binding material
sand or garth cover ¥
9. Curing
STEP = 5 Construction of Shoulder
Image 12: Construction of Shoulder
STEP - & Opening to Trsific

® NN AW

Chapter 4: The plasticity index (P1)
{a) What is Pl
{b) Soll descriptions based on Pl
(€} Liguid fmit
(d) Procedure for Liguid Limit Test
Image 12: Apparatus for Plastic Limit
Table 2. water content table for Plastic Limit
Figure 8, Typical liguid Tmit results
(e} Procedure for Plastic Limit
Image 13: Procedure for Plastic Limit
(f) Precautions
{g) Table 3, Observations and calculations:
(h) Table 4. Macadam Table

Chapter 5: Method Staterment for Pouring Concrete on Slab on Grade
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1. Tie
1. Purpose and scope
3. Work procedure
1} Site planning
1) Site Preparation
3) Concrete pouning
4. Safety
5. Equipment and tools
6. Materals and Referances
Image 14: Bob Cat
Figure 9. Difference between st and day

Chapter 6: Construction Steps for Cemert Concrete Pavernent

L. 3-Methods of Cement Concrete Pavement Construction
(1) full wichth Amernate Bay method
Image 15: full width Alternste Hay method
(2) Single lane Continuous bay méthod
{3) Full width Continuous bay mathod
Image 16: full width Continuous Bay mathod
2, 7-steps for the construction of concrate pavements
3. Preparation of Sub-grade !
4. Mour rypes of poor soll
5, Praparation of Sub-base
6. Placing of forms
Image 17: Nexible formwork
Image 18: Rigd Nexible formwork
7. Conter Bne level sbicks with holder
8. Placing of joints bars
9. Placing the Concrete
10, Curing of Cament concrete
11. joints cutting
12. Rectification the defect work

172
1n
172
172
173
176
178
178
178
19
179

181

181
181
182
182
183
182
182

183
164

164

18%

187



