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® To apply relevant theory and practice of conerete construction and its quality control methods.
® To provide understanding and skills for construction and supervision of all type of foundations.
?? e To assist on understanding the provcess, techniques and materials used in different types of masonry.

B SHORT DESCRIPTION

Concrete. Foundation, Shallow foundation, Deep foundation. Brick musonry. Composite masonry,
Partition wall, Cavity wall. i

DETAILS DESCRIPTION
Theory

Understand the features of concrete.

1.1 State the meaning of concrete.

1.2 Menuon the ditterent kinds of concrete,

1.3 Lastthe uses of concrele in the construction industry.

1.4 List the ingredicnts «of difterent kinds of concrete.

1.5 Meniion the funcions of ingredients of concrete.

1.6 Mention the advantages und limitations of concrete.

1.7 Write the characteristics of materials used in concrete.

Understand the properties of concrete.

-1 Definc the *erms: strength, durability, workability, laitance and segregation.
State the meaning of water-cement ratio,

List the factors atfecting the sirength of concrete,

List the factors affecting the durability of concrete.

List the factors affecting the workability of concrete.

Dzsenibe the affect of water-cement ratio on the strength of concrete.
Lndtrstand the techniques of proportioning, mixing. transporting, placing and compaction of
concrete,

3.1 Explain the significance of propontioning the ingredients of concrete.

3.2 List the methods of concrete mix design.

3.3 Describe how batching of concrete mix is achieved by volume and weight.
34 Compare the various processes used to mix concrete.

3.5 Menuon the advantages and limitations of ready mix concrete.

3.6 State the various methods of transporting concrete.

3.7 Menton the sequence of placing concrete in different situations.

3.8 Describe the processes of compaction of concrete.

Understand the concept of curing concrete.

4.1 State the meaming of curing,

4.2 State how the curing process affects the strength of hardened concrete.

4.3 Describe the different metheds of curing.

4.4  Mention the advantages and limitations of various methods of curing.
Understand the need of different tests on concrete.

5.1 Interpret standard test information to establish the properties of various types of aggregates.
5.2 Express how to draw the grading curve for various sample of aggregate.
5.3 Express how to determine the FM value trom the grading curve.
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5.4 State the necessity of the following tests on concrete:
a. Slump test.
b. Compressive test on hardened cube.
¢. Compressive test on hardened cylinder.
6.  Understand the features of different special types of concrete.
6.1 Compare the properties of polymer concrete and super plasticized concrete.
6.2 Mention the procedure used in the production of Ferro-cement construction.
6 Explain the term pre-stressed concrete.
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i 6.4 Mention the procedure used in the production of pre-siressed concrete.
,7: 7. Undérstand the supervisory aspects of concrete construction. :!
“» 7.1 List the special precautions to be observed for concreting under water.
..L{’ 7.2 List the special precautions to be observed for concreting in cold weather.
» 7.3 List the spectal precautions to be abserved for concreting int hot weather.
;{"r; 7.4 List the factors to be considered while supervising good quality concrete producon. 2’}.
* 7.5 List the factors 10 be considered while supervising good quality RCC construction. e
3:(: 7.6 List the fagtors 1o be considered while supervising good quality pre-stressed concrete construction. ‘i:f:
gfr 8. LU'nderstand the aspects of foundation. 1\?
.‘C; §.1 Define the term “foundation’. '{":
?3 8.2 State the functions of foundation. Yo
iy 8.3 List the essentiai requirements of a good foundation. "'1{2
;C,i 8.4  List the common causes of failure of foundations. :fi?
'(Jp 8.5 Explain the remedial measures necessary to overcome the failure of foundations, v
2 §.6  Menuon the precaulions necessary to prevent uneven settlement of foundations, “.}‘.
;\f, 9.  Understand the features of shallow foundation, N
:S 9.1  Define the term ‘shallow foundation’. 1:
) 9.2 Mention the advantages of shallow foundations. p

3
.h,.‘-\_'.

9.3 Mention the limitations of shallow foundations.

9.4 Mentien the suitability of various tvpes of shaliow foundations.

9.5 Draw the sketches of strip tooting, wide strip footing, eccentrically loaded fouting, raft
foundation. combined footing. stepped strip foundation, grillage foundation.

10. Understand the features of deep foundation,

{11 Define the term "deep foundation’, )

10.2 Mentton the classification ot pile foundations according te tfunction or use. materials and
composttion, methoed of construction.

0.3 Wnite the advantages and limitations in each case of decp foundations.

104 Describe the tollowing methods of casting and placing concrete pile foundation:
a. Cased cast-in-situ conerete pile. :
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b. T'ncased cast-in-situ conerete pile.

-~
—%

.3 c. Pre-cast concrete pile. &
& 10.5 Idenuty the ts pes of hammers used for pile driving. . Ta
R 10.6 Describe the methods for driving concrete pile groups and placing pile caps. ot
Al 11. Understand the features of brick masonry. v
.t"; 11.1 State the meaning of brick masonry. _.‘\:f'
3{: 11.2 List the tocls required for brick masonry. 'ﬁ;
Y 11.3 State the specific uses of brick masonry tools. .
:CJ' 11.4 Distinguish among different types of masonry structures.

o: 11.5 Define the following terms: header, stretcher, lap, eourse. bed, joint, closers, perpend.

11.6 Idenufyv the defects in brick masonry.
11.7 List the factors to be considered while supervising brick masonry works.
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Understand the purpose of bond in brick masonry,
12.1 State the meamng of bond in brick masonry,
12.2 Mention the functions of good brick bonding.
123 Deseribe the steps for brick lying.
124 Tderniny Cifferent 1yvpes of bonds in brick masonry.
125 Drew the neat sketches of different types of bonds in brick masonry.
Ditrerenuate between English and Flemish bond.
Describe the bonding arrangements around openings und corners.
Understand the features of composite masonry.
13.1 Srtate the meaning of composite masonry.
132 Ideauts different types of composite masonry,
123 sheteb details of brick bucked stone slab masanry.
124 Sketch details of reintorced brick masonry.
13.5 Menton the advantages and limitations of using reinforeed brick masonry.
13.6 Mention the advantages and limitations of hollow clay block masonry.
Understand the features of partition wall.
1 Stwe the meanming oof parntion wali,
i4.2 Menuon the common requirement of partition walls,
14.53 Mentuoen the functions of partition wall.,
144 List ditferent types of partition walls.
14.5 Describe the procedure of construction of the following tvpes of partition walls:
a. Brick partition wall
b. Concrete partition wall
. Glass parnuen wall
d. Aluminum partition wall
e. Lighr weight partition wall{timber stud work. Ferro-cement plate, hollow blocks)
14.6 Mention the advantages and limitations of each type of partitton walls.
147 Difterentiate amony the load bearing {main) walls and partition walls
Understand the features of cavity wall.
15.1 State the meaning of cavity wall.
15.2 Explain the necessity of cavity wall construction.
15.3 Sketch the general features of caviry walls.
154 Mention the advantages and limitations of cavity walls over salid brick walls.
15.5 Idenufy different 1vpes of wall ties used in cavity wall.
15,6 Determine the spacing of wall ties in used in cavity wall.
137 Describe the construction procedure of cavity wall.
5.8 Mention the precautions o be taken while construction of cavity wall,

ol fa b2

P
i

ix”

b

LFTRN ]

1 Practical ;

Draw the grading curves for various samples of uggregates to find out the 1M vaiue.
Determine the siump for different concrete works.

Conduct cube test for concrere and interprel the results,

Caenduct cyvhinder test for concrete and interpret the results.

Construct sample brick pillars ot sizes 25¢m x 25¢m to 75¢m x 75cm with English bond.
Construct sampte brick pillars of sizes 25cm x 25em to 75¢m x 73em with Flemish bond.
Censtruct sample corner (L jounts of 23em to 75em width English band brick wall.
Construct sample corner ri: joints of 25em to 75¢m width Flemish bond brick wall.
Construct sample tee 1) joints of 25¢m to 75cm width English bond brick wall.
Construct sample tee (T joints of 25¢m to 75¢m width Flemish bond brick wall,
Construct sample cross 1+ joints ot 25¢m to 75¢m width English bend brick wall.
Construct sample cross (+) joints of 23¢m to 75em width Flemish bond brich wall,
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5.5 FIFT (Concrete) 8

mf‘@%‘aﬁwqﬁnﬂ%ﬁﬁnﬁﬁwﬂmmﬂw FE WA @ TG [EFA BATR Q2R A
RIS oS Tl Wi Gy TG (3T 77 | Firertfl oS Akt TR ercareR SR 1 T T | G
a FF wW Beomm A, ammmmﬁmﬁﬁmnﬁmmﬁaﬁﬁﬁwﬁﬁ&ﬂwomqmm °rrl?rs1
HErd WL TG RS BARAR AT AR W a9 T A4S °F A | :

eI TEIRT T8, FRF Wi BHWINGTEN (NI Wi Bowweteta NaTg Tiwtewe | R IACE | TR TAF WAl
EWITA T (Y TS WG] W, BT R I QIR FAG SANIAGTHAND (IBF IR INTA G5 J143
T | Nl 0] W ST ORI TR T W ¢ AT SMIATS ST I, faf%en @ faab Ffam
AT AR B |

MW%mmemMWw%mﬁrqwmmm?mmeﬂm

T SR A1 X (Picked brick) (5T X 20 IR AR §IAT Ty Boma IRER IR T

TR AT AV AT AN 1 @ I TGS TF | AR TG Jrgwd Soram KA Hors ¢ w (Lime)
ARG T | TEAH FIRBIR, = T ArZH S o e v 2w 1

5.2 Ffarw aifafdem (Kinds of concrete) s

wf 9T PR P oMerm | b1 coist s, wig SR, A IIBRwE Gk o SE s
T Y4YS I T | mﬁﬂmﬁwﬁ‘ﬂmﬁmﬁeﬁwmmiwﬁmﬁmmﬁ
FRIF TR AR A9TR T4 T | =D B2 e, 79z
(%) YI&W FEHB (Lime concrete) & CAMT, T @ AR Tt wefiG
(%) B 3fird (Cement concrete) $ cam, 076 @ AR Fefingrs 2ol |
(*1) WRBAR. (Reiniorced cement concrete) § ¢, Hrars, Afer WL ATTT TR oS |
. (%) R-ch s BLHS (Pre-stressed concrete) | '

3.0 FfIRGA IIZ (Uses of concrete) ¢

fferS, @Bl wr BomTm, I Wi BAMR g ﬂﬁzaﬁmqﬁﬁ'{%mﬁwﬁwﬁwm (Cement
concrete) A7 | BT’ (A3 fHB BMR fAfe  « Wiy B B wEE @ | ©iE R s
@f¥ 1% T WS T, GIHAICA 951 AR I W | (- (€ FF (Bed block), 4F e wm (Massive
gravity dam), a1fSfG Rebafe ewer, wwme e = Tepf | _

AT WAB 519 NA 7@ F4Ce AT | Y et 932 Bt <@ g wAm o e e | peie B WD
AT (TG 1 (ST A1 T, ©FF B 97 L CFTRID A5 QJAQTE FCA =S8 641 € | Q WA (Bamia FHG
fagarerfe Ff&5 (Reinforced concrete), FTH% R.C.C. I | WS4, JSINR (1 F9F CPAICE B T @3¢
PR Ry A0S TW, G TN SRR WK e v ww ) ame- W, e dent e ey e e
AN 20 | STRIG! (AR FISAR 519 QA4 TG, S5 A0 (7 5191 G $IR T W] I 71, ORI, s
T TR 7G IR I B9 7 F701 9% 371 20 1 (qma- v |

oy e, Jee fofidains 3t e geeR Iw T aRe R ey, Wmﬁﬂmf@m
&S TR e e W 1 Wi Aoy s, qrwA— e, f, =R g ffrd - maﬁﬁ»‘w
T T



o TR HTTA-)
».8 ffes e FfaGa BT (Ingredients of ditferent kinds of concrete) ¢

&% WG (Lime concrete) & T, 1%, (I @2 N frfars a2 4 =<5 o =0 @ g avmafea
AW T SR FEG L AR T AT SRR (@ MR 1 IRE IR A PO TR A W
wiRw | @ g AR S W @1 e TS T A GrR NT (Ires ARy 41 (WA § A e,
TRGART-@ AT T | G T TG IR O3y afES oS T W WWE @ FefIFBe T3 W A
(FEEE SUE IATT 4 JSHT ATWR A7 T ) SR I e fars, creTm TR (T 4R W, GRS
3w e b TegT T A |

AT FCHS (Cement concrete) § “EtfaelEe A Ford, i, 363 cemn =1 =mea camn (e =1ifeez
fafeR wmAre T @ 3fFs oge o W1 TS swit AR B e g T T W LT
frar s Aot | @ fafsy Gufia Temwmere waw fifie 31 70, oW OB MfSe 7 N oS ;9@ SEH (X-
(@R WA TR 41 U ¢ TR QR O e ¢ wugs @ Pk e s @ ammtae fafam b @,
TR o ST SR Reew grater | 3t fERl wA M T, (TE- g SD A1 ATY o (WTF Yo
ffirse T TA TS ¢ & TNy TR wwAEE HAYT T awe o arEwe fage w - el ffeeew aww fefesaw
(7T & Yo WY ¥ Trw AN | fEeE o7 WS @ ofin wfED @1 1% 7w 1 ufwe Teifren TR fagh Y
s | I ffeTan. o 1Tn LT A MF ¢ TATS WS AME 4 B e Teww we AnF | 9 Hfow
AT O W SHEY HETS /1T 1 @ T DS RO N &Y @ oIS T '

w31 (Reinforced cement concrete) 8 MR FEG BRA YR XA qR 447 | Wfwe B17 FT@g-ww
wE @ a5 fmme gEmTgEeE (@ 4 | 3fES 1 TN Qe ¥ TIBT T, @R TS UA 9
forlg 8 g TACS T TTECH 7 W] (YA AC FIER I T0 | @ R FFT0CE (@I 6 (Reinforced
Cement Concrete) 31 70%TA W2 F1LM. (ALC.C.) T 1

f1.cGe FEfID (Pre-stressed concrete) § (7 BB @59 fFme ¢ faafos woredi Arga gadar 3
0 cu, 3g Axey o1@ e ITS Mgw s Tam i I, T f-chHS FfET A

3.¢ FFIFBA TAMITTRT I (Functions of the ingredients of concrete) ¢

Fefamba TATTITR WA 3

y . BB (aEfme Wit o) |

2| ¥ WA (Fine aggregate) |

o1 (WTBT wIW (Coarse aggregate) |

g = (Water)

¢ WrSHAR (Admixtures) |

ﬁf‘l‘l‘:(Cement)sWWWWﬁM©WWWH|E{m%§
BAMINATEE GITA 1A AR 7 PICER @ 1 GRR e ee A TG G 49 w9 w9
firaetrs TATE (Kiln) @ Sae 0= T2 #facs 70 1 @ @R (Clinker) fifz =@ 391 =arm Ffum Hiowd “new
T | AT (BT AT B e TR, O R IE e WY g4t IR wAeR $or | fafeg wewm i
frrBe T oS Bt @ aEme w4 | TeRas ISEne Iw cfiteys Pt eEs @
FrsBTs =g AT PT™ T9 FF T, 1Y 3

31 R (oIS fAteG (Ordinary Portland Cement)

% wyegfae1 FrES (High Alumina Cement)
© 1 FAR Aews FeG (Super Sulphate Cement)
. e1gfes FaS (Natural Cement)
¢ favers 0% (Special Cement) |



Tfale oo >@

TS #ii6 AR WHAG (oM5eTs BATG Wel American Society of Testing Materiats (A.S.T.M) 72
w37 Rt (Specification) FHE ataten | Tans

S 1 AS.T.M. type 1— T JQHT IN TS TW 92 b 7 TGN =& TEHF IR |

11 AS.T.M. type—3 &S IfIarew Brs 1 q it 71 olae aw sz Wy WS =% weis s s |
" wfTiEN (Aggregates) & BTRS wfETEa (xR o oS (Filler) B IR I AW ©F SR
ew SiffeE | AW, awen, aawm TR TN s e araes T adunE 367 {3 wiae’ e
AT TS TR | Fors IfaFy wuwy, wfwFBw @F wrwen dm ac% S RS i Wi
(Size) B3 83 13 WHRTIGT 98 U 1N 31 T, T 3

31 (W5 {Coarse aggregate)

2 | ¥ W (Fine aggregate) |

HIG1 WAl (Coarse aggregate) § STRTAITEA Foruran wfit 8.a¢ fafx (g\?; ) SR fom e wifeara = w

(RUTATS (BT WA (Coarse aggregate) 0@ | Wie a5 (@ 7w et a¢ & orfem vy facw wiftsem
=03 g 8.9¢ fofu vEfArs Aqeie T, G 76 I St W I 'W | FIER 23R T fNSa e @
TG SRR 0 701 Re IN® (ANE- W) TA® 20 GIW TRIAAA ST IR F1 (T
SR | AT T FB-a7 B v T 922 w2 F1.65 T wdw 1¢ o s wniets e w9 @ A |

W PR RPN G HITOW AR WS A WA T QW | WNIAR e 305a §a ot et
e PSR TS TR | 9F W s (Picked) 3B CIWT RS TR AIER G SR B
E 257 A x8 T TR, “r1fire Fefetn e T 0% S Af w3 AT, O GRS (AW AT W
EoER G ‘ " .

T Wt (Fine aggregate) § -3 wfawiS 8.q¢ fifu vrf~ frn wfarw wata ©f 71 =1 1 o1&
S e AR | agfee Somm @ afE onom Tw, o wER e e sfEl TR T
FATS, “MTETG 3 ZHA SETAT 41 9T ASIeraTa Afe T wiess | wefires g o 3ff (7w w3 3w
TR AR T W, TS TS (@R I, BB, TR gA W W o fafde | e Aarere 2i3fee
I, SRR $T7 A @ TEW IF IS T, GIAR oW wEA WiEe’ T I3we W) IRHEH e
fo afer weer by aife e o1 5 | R 43R wmreiafg i wfew e owame Gt e

ABTHON (et ST A | B1% FidE e Bt seermigs @ crapetae 5w AR «prris @

mﬁ@qﬁwmﬂw@mmﬁnﬁﬁwmmlwmﬁnﬁwé A YRGB! A (QW.4T- ¢

e% ot BTED A (0 aT-2 ) T 1 T | RO S @S, 21, G, AR AN @ W

| ‘q@!zw@f?swm@tﬂﬁmmﬁa:ﬁcﬁawﬁm, (e e Rfamm weserge a7

%

|
v

|
G

AR (Water) 8 TS onfem g o AP A 302 wwE 4hw | afs, afA, Fs e @B 9@
e firet Fifbeere) avm @z 1 apmafasera «nf, B, aff ¢ (R T srEE o B B, 1 @il
R @ GE T& A | BF a4 17 AAZR FA e, 7 aemfas & ammred o sfEws @ o
AT 709, O AT @ sfigFe zow Sfve | Mo Ay iR s Tewm w9 7wy @ uive «nfS e
<tz ATErS B FR A TR A0S 1B 4w Fe R | R e wrers oifs, ma iy R
arza e | wrq @ A1 T A qwe A1 s @ A o IfEE A e.e% T
F5feTs NN IRER I @TS AR |



W FAR B ATTA-D
wiiferre Ry smmda AT azear Tt fAEmets
S| 200 il WEYS T oA S @R @ 0.5 Normal NaOH—a3 =i 2 fiffr (2mh) @z caf
qem &S 7% |
21 o0 i (mi) TRES T SfFAE efirs IR T 0.5 Normal Hel—aa #fre So fafer wa @™ zem
Bos 70 '
o | 2w 0.03%, LB A 0.00%, TS 0.0¢% IR W 9 GRS 0.50% a9 (= T 1 |
8 | T o W Beery D7 M (o TR A o7 (Distilled water) w1 tfa FfIFoa =&
»o% 97 TR T |
¢ TR S AR T e AfAE T TR @B FIAR CHFBE (Eflloresence) B T+ TR Q5T
A STATANT |
SRAT (Admixture) § (1 73 o SIS AR T BB wetredt I o wet wefarcGa fe I
oy, S SHSRAR AW | (WA el WRElerm Hrarbe ffee g s e frab 9 3.e%
FGTEN @RS Accelerator &R TR TN & |
iR e Tewen e S W 8
y 1 Hifd e e ow =0 |
31 fEdfa grifvs Tws
© | FEFEI IThoTAHIS! IF TS |
8 | faFhr PGS 36 F2TS |
¢ 1 wfEbre Fhw a1 ol Tuite FET WS |
s FrTe wTefiram TEr T T, 19
> | BTG AMyT TER AJACS |
31 Bl Y TS
o | iR e g Brara wAetEe s T e |
8 | UG AR AW FHLITER JIA FACT |
¢ 1 af & I3 (Desired colour) |
b | wiewre apmeE [ Iy ane AT |
41 79 (Bleeding) EF FICE |
b | A" =R B9t (Heat of hydration) &1 F3TS |

3. FEIRER ARyt @ ot 3

(®) B TG A 9 WRYEIR ¢

Provt wdarby A s

S| (E-CR - WIFRETT O A T ¢

2 OB, WO U3k AT &R

@ | TS LG 519 STgwwe @M |

8 | BT T AfSTaly wHSTT= 1% % &RIT B |
¢ | 1% AfeTae W 1

b1 7 ¢ ST Ty |



WfIFTHA STow ' >»
o wefirdi sl ¢
> 1 BM T Sy Eer 4% I |
1 P A W own RS 438 5 |
¢ CGTER TE TG TS TR BAtR (@R=- I, T TS [ I T AL

(%) W BBy aw TRt e Rt

. B @ Ry

> WWWGWQQQWWWI

31 OB TEgE, @l g3z FrafttT worwRe 3w |

o OB WRZIGUTHE FTHS (fd Torjeferg frem |

8 1 97 WHRINS FTE! @ | UTS 57 KTF 71 A (HBNST G171 WS TW 1 |
¢ | OF THEEIHA I (TAMS 4AG 42 I |

Y| @ HFR-TPETS AL TR TR AM |

g et oy femene sizre 32w Bomalill Uk FRTER M I AW

Y | BAMTONIRR WS “IfdR IR rameraet T A QAP e am
.1 B8 TR ¢

S 1 B (STET AT (TS (AT (AT 9| AT A |

3| frfteriTs 7 (o1t &Te T |

o1 foen?a ¢ sfaemm SerFFs &ioa |

() B-ch7re BT A @ SRR 8

&-che sfirse qfa ¢

y 1 f-ce creR Thw (itE 0%, TR W Impéct, Shock and reversal of stresses-a% &feRMY Fae
R.C.C.-a3 (500 S Caf¥ |

3 | f-ceTe Foveat =B B w4 il et T e afefiem wiene zm W)

mmzmmmﬁ%ammmwmmmmhﬁwumwm
o (6 TH Q3R W S =

8 | (TNITAR (IR SO FITHT T A0 AH] 1R A FACE Sl T8 A |

¢ | (S RIS CrRTReT TIPTR 90 TRLER TEH T W R Sy At e Ay 9 T |

b | FfIFBA SRITSHAE G S T |

°L|‘d"mW(CuweTendons)WWﬁi-@ﬂEmmﬁﬁmumqﬁiwm|
f2-cleTe Sdarda R 8

S| G7 AITET IS A 2, mwﬁmwwﬁzmmw|mﬂ?—Jacksanchoragei‘wf%|

3+ R cafi wifanfl wm Wt g3 BEw st aomew )

o\ f2-GEfi-a7 T T WSTT=I (BTIRN SO eTHTe, T ANew 137 TP | A LS e

| tsr.umcqﬁu

8 | T (aTed B D Hgrey AW WiEw A wE FAR ATHE |



O ' TR ATHA-) :
3.9 FAD S R oI &afi8) (Charmcteristics of materials used in concrete) 3

(T TG BAMITA AT 3efT5 o a1 0 (ST RS ST Bl 9 T | -
> | TS (Aggregate) ' '
(1) CWBI W4T (Coarse aggregate)
(b) T w1 (Fine aggregate)
X T AaEwER #= (Binding materials)
o | A (Water) | :
«fEeeitha taB1 (Characteristics of aggregate) 3 _
wiTs “fste, fRS (Uncoated) @3 =ferdl, wogemem g2 mame wigfeq =1 gew 3w fiy
SHRATITER IR sy WfE aw 7 g
>} FIW AW (Shape of the particles) 3 ST INeTn ¢rarere, SW9 (Regular) (FFIFRE 0k
i (Arefif*E) wrafee zor ans |
| CTEIPR TGN T 4 0e% SOE AF . @ T WG WS qR AP CRIFTT WL
WY (Ratio) T U g =Aferane «ifer azarem 7w - SR sfame srhrs el om o | fag SR
R FTCIHa W Saw T8 ffE A0S R w1 1w Sos eIy s e aw :
ST SIPed SHINTTEY T @ A% SIS UTR @ T O3 IMAATIIFTS 1R I g RN HRETta
HTHTEHA | cﬁﬁmmﬁw&mﬁamawﬁ&tmwﬁrﬁ@ﬁ frg % g fB5-az wmat
1G] T A |
mwﬁwﬁzﬂﬁammmao-&%mmlﬁﬁaﬁﬁmqmﬁw:ﬁ%emﬁtﬁ@ﬂm
TS FAET 77 W, T/ 3% R T QR T #eHAg 25T hem 7w |
SPATIGY T TR (Flay), TS (Elongated) Ta1 Wi (Flaky) o Sioifgea | ardiemaiiet a0
ST FfE SMSTA T SR IR, mﬁmﬁ‘mv@-w&mﬁamm%aaarﬁmw
T o (AT 3¢ BT AfA gem Bfes W |
Q1 & 15 (Surface texture) § SRR T aTen °j§ IR 3o, SRITTS ak oS (ieBe Wy S
T fA€a 2508 | AT WIS (Roughness) @3 fEATTE (Porosity)-49 394% TEw TEF e | iR
% i (glassy), T, TS, fFBENET (Crystalline) W1 Tfevg® TR 1 OCR (ot *BIE IR T
ﬁwam%wmﬁﬁmmnﬁvmwwﬁrhmmﬂvﬁwmqﬁm|
v | fRETU® q: M (Porosity and absorption) & FamaT eewe R fke v Ranfers o
AT T (R (RO TR A e AR zw, W Wy Frrw onf 2 w0 oA | (¥ AN IR e wy
ﬂfm@mﬁmm_m,mmmmmone dry aggregate) a0 + T AR W forw ara By
AR wTW AT, T THE GRLWBE FACEH 13 Tt (Saturated surface dry aggregate) ITH | WR
fag i e f e @ form v wwE TS WA (Moist aggregate) AT 1 T W &ETE SRS
fore e | wfern SoAfafore wdw Wi wwers o o TR e (Batching) -3 WU WTRTDE 9w
@A mam TS |
8 | e s “Hf¥ (Bulking ofsana)smﬁwmv&vmuwhwrmﬁﬁﬁwmﬁmmwgﬁm
AR | AFE @ Tew @R wlts AR IR FT (Bulking of sand) A AFTE AR FNerETR SRETCS
R =l o (Film) W7 7w | W wTe AT <Aifiw e TS e S A speyg AeTs e, T
TR AR WHSA AT AHTS U | 3T WEB et enfiv fipeimrera o128 wrve »nfy ooy araseer aifem wmrew
FATS ATF G PR e ATTT A | IR WY AT A wneTER SRS (@ A 93 o e .



FefIFBT o120 VB

S TS (STe TH 3R AR THSH I | @ WIGE W TfmA 75 T Teul A TS AT WA AW
I AE AR TS TG A 7 IS Mg 70 ) @ TS SRgw I @ AR g 9w I, T oA
SRER AW | fm (fBa 2 5.)) WEeR AfFm (Moisture content) @2 afeR wmres -#ifs (Bulking of sand)-43
b (TR T

B g [ ]
11
w2
[ ol N
/ b
AY
S
E R rf \) thbd
. X
P e W
L "l.f - ‘“IJ‘ \\
% [ /’/ \\
4 N
o ~] ~3
I o e 20
R e (% 2)
sy

IRl e g Bew AR wimes @ifsT T @ AR G ¢% (I v % NS S
BoATfeTS-93 WU ¢ % (AT 80% T IH (TS AW | SR g AR Ffeq o fed g wefre
O TS T | ‘ :

@ | BRFRS oM (Deleterious materials) § IR “BRDA, T, TR, ¢, @, SHESIE, R
W SIteR Ty AIHCS PR, T YRR TS | g FAIS HEIES WG AR 917 7w @ efEwn
& wag FUger THY @ o 7 AT | I(THR WG 7 TRTFPTTHLT IS FEAB IACS 7 AR, 3T
T o QTS R | HEPIRT AR et PR s 9 -

(F) Frowrsa fafeF qamene =

() oS (450 Qe SHEITIE g THA T T

(%) w(EFa «fE w2 gige = Ty |

(¥) O A |

R A3 FroarBa 2af™B) 1 eethes At W7 Chapter-@ SITATST 3521 TOICE |

=1 (Water) 8 3fIS arawe nfim 22l fFawme 3

S HIfF T ST T |

21 OB TR T, TR, WR QAR WNEE TS 707 |

o) B I W A, ctamt @A FFIFDE S iR TS 7R

8 | *mewa Bormih T |

FIRD T A% $otr off 7t eettest (Properties of materials used in concrete) 3

IR AT BetmimeTe AR 3
() wfan® (Aggregate)
S 1 Cuidt A (Coarse aggregats)
3| ¥ 9 (Fine aggregate)
(¥) el HRwd oM (Binding matarial)
(M) enfE (Water) |



W TAIRIH STHA-Y

BT 07 ot A ¢ 3 2737 et T0T aAre wRTTS, @ wa TR SRS TR IfEE e T
W | TS FTH0 ePgoyd «of a1 oengs fmmer ¢

> | & (Strengtn) '

3| S (Size)

0 | ¥ SR (Particle shape)

8 | *® 37 (Surface texture)

¢ S (Grading)

L1 STEETS! (Impermeability)

q | sfeR-famge (Cleanliness)

v aEmafeE RfFmEe: (Chemical inertness)

| B ST A1fes 92 IS T (Physical and chemical stability at high iemperatures)

Yo 1 T AL FZA (Co-efficeint of thermal expansion)

33 1977 {Cost) |

i’ rmfRsste R, e, v, TR, w0 awwe, yEleE @il e 39 @, @ & (Lump),
FEA I THA WA (Residue) G3R 7T T I NISAFR @ e wx

WRTTEn fem Bor 3 FHa e fsa a1z | (oM T Amm wrorw A3s T Mt ST ke
“feedlt | wrem orgfea B @l s WA fady ot 1w B sie g3 T el anTE Siene
TR RID 2eW Bve . wRGG I ity wEwm wier 20 N zrs ae ffw wmwe ) @t s
AT TS, S0 WETA (Irregular) 4R FINFT @ fox 1207 an o | SFEET IAairer Fom
AT A fersadlien 1 (el Wiy T o, HTArhe WS ¥3 w0 s ArE, (@ ety SyRmde
ww R Prmda agere @ zew ammem | oy Bmda weitsr BeR wfHm e Ardeie | o
I PR 192 oF g w0 T oYs WeD S ST e ST T agers s
T (Afa =y

wrfeEe (afse FfEEe e a3 weweTE avfRe =@ | o @R WRG ge TR SR swm
(e (Well-graded) T, T3 STITER TR Y98 37 T | PR WRTHG-93 ¥ 7= 5005 (o8 oof 272 . wm
ot TR De g vl Tm oS, Tt we s i agegs WOm AR e e IR s g
T3m WGD YR T W, TR SEREE W] o TS T ¢ WA ST WG] SR Sfnss s
I BT 4YT IWT TR T W AT, FIrwe «ff gmmem | w1 W o TM am wWHE IEHER W0
AT 2 IO e IR o | e st e w e @, S, TTm e Zre Wi
T& A | SR fiews fuue A7 | wren s wiHee w etme (Adherent coating) T& SRITTS TATR
FAC I T8 T @ MR

Siarsis = wn falgn snd fome =(ffss | 9Bt com T armfae Rfwam Somgze I A | wEER, T
Fonfn wewra e ITRTTEY W Qe Gy e e i wolme a0 A W W €A
A IR | TR TG weere e T8 W 7@ | Srarda T e s s s T 93
TN I | TSR WU IH 1 AfSTa16T w1y 20 1 BT SR 92 TEs v 7w T v, gt g7
=& =5 oy T wge



wefaresa 1o L)

PO «f 3 eetred § FiorBa Sto nfer fomast ¢

> 1 7! (Fineness)

Q| WG AT 7AW (Setting time)

© | B (Compressive strength)

8 | Br% (Tensile strength)

@ '{Ga?%‘l(Soundnéss)

& | % TReMw (Heat of hydration) |

THS! (Fineness) 8 fFuda pwrein B anpmifis fifem fie a1 Brarda =4 7o 7w 2@, 3
T fam oS Srerele SimE 70d A Sigrey e Wt wara | it wrRfE Sty whew s
s freer st T, T T s e 7w 1 st wfs 7w wetere weewdn | W @1 Wi o S =
R W O ¢4 fare omz ) s F e o T SRR AR, oE SENR e T A1 IR
oS spsrel famst v arm oz | W offs am Brrarbe b craeTR (2 ) ArRITE AR @ T3 g

3T %S 3 T FEuws | T S
N . fowe | I Poes | P
o TRLTH FEFTS Soo A TS s¢ i ww A fa dpfe om o @ -
9 Tora SRR AT, @1 ¢ ! FiowS sw e o S aw
W afS ¢ - Weo | ORo V00
AST (O (Air permeability) 1R W WER (T (Specific
surface) (A, TN/ @ a5 Ta =1 |

UG 4T FAW (Setting time) & T Akt FIER Torw HoITHR R, GlenR-am I g SITE fea
TR | O TS Al s Fa 43 I 7R | IR Brarty e 30e WRE 3 ZeEa, BoR @7 TR
I TN FLS (I AT ATHGR | XA WefeB o FAR A7 TOR 187 SIS *@ ToA TS | ©1F
fFrarBe arefie ¢ ggm =G 4 s st zem Sfte-

e AR CATYIS Fers | 2 WS A1 Bro® | ¥ Barers B
S | QRfRE WG Mt o T | wo WEG wo ff{B Yo fufaG
Y | G GNIE Sret T So BT So W[ So WL

& (Compressive strength) s

Py ororefe «48rs1 =9 B S ¢ © WATSY BT WER ey INATT off 5% oft v 7w |
arm 3 47, ¢ T @ 4 fw el wata o @ T o e e st zr-

Wy e BTs 5 owib 14t Pt
S ErTR Syo (@R A
oo svo e Tfef q¢ @f@/sfEtx
afm s 330 @fE/eTefh -

YRS (Soundness) ¢ BB T W 5 1 (Free lime) @3¢ T Bstife Joye Brs |
e Jedia Fas IR SIEW TRARG FHS! (FA GIGTS so Uil @ gent Bfw T @ AW -

TGEER 7afere 321 T | SIS WBIES (Autoclave) “PHETS 43w 330 HIRTHA FTRHRT I9 0.¢%-a7
M zra At



I8 TR STHH-

Tt BT (Heat of hydration) 3 “Affx < Praeba Seamie g Femifaa fAfen swafbs zemme
Wﬂtﬂnﬂi‘@ﬂ?vﬁwﬁﬁmﬁﬁ%‘%ﬁm| i SER @ FS T Breig X9 a3 I WItE |
TR FACS AL | G B Bemmea AR o e Somifet st Tl o | e o) waewe @
T 3 BRI S WHE At TS S | @ IS ANRTS Lowheatcementwwmi'

> | Low heat cement-9 &% aita 4 Wi ¢ F@Ea 5o @R Siet ooy a1 |

3| Low heat cement-9 &f% amx qrxﬁrca' q¢ SRR (5T @M T Bewy FAR A

=% (Tensile strength) ¢ FToTB 51 ifE 3w Tt o7 § ¢ © THiTSR FTwd T61 TR wlo e
Ew {TWH (Briquettes) ol T 7w | AR b f=, © fa= a2 q fir feBfie T otz Afrm = o =S

FANTH fAweo A 8

o ARt ¢otfGonTS Brs 7' ot Ty Frere
s fam =@ _ Qo (afi/frafa
o fo= o3 o (FE/ TN o (B
a s+ 3¢ e/ . _
Proarba FFRS 43 (Chemical properties of cement) ¢ MR ¢ WS Twis dral ¢hFenre Howsa
FAEPIRS T T A1 T SRR
Rt R
1 R % O, A, Sy, SR
s T T v SR |
Ca0 - 0.7S03
2.8 8i02+12A203+0, 65F9203 0.5% TS 3.0% |
wqﬁmm*rwuqme | 0.40%-97 @ |
o1 gdgs il | yaeaw @Bt
8 | TMTAR Gww | %o @R
@ | TR SR 2.4¢%-43 @M 77
o1 TS ST oW AR 8%-a7 A 77 |

iR (Water) 8 FSF0 T80T 1R eamed 31 o fawzmets

> | o @ R TIER SRS ikt awie *3 |

x| PraTsa ammEfR i s o, m@tﬂﬂﬁaﬁiﬂwﬁmﬁ-aamquﬁm|

© 1 WELTEA B Brase 4t 58 3 |

8 | ST Wy A, wmﬁaﬁmwmmwﬁwmoﬁ@mw|
¢ | QA (Mouid) [¥o3, =ferb fa fammm raiisre =t |



o —————————— ey — —— 4 —WF . LT UL

B—$-LbD bluw |Helody

¢

EX =% e acre : ]

>

Y

B

g

¢!

&

FEHS IS F W2 . [TFfer1-2003, o, 33, 58]
AT 03 @O AT AR | (7B s T TR S (Foes a pR), T
WAT Beram (), Bl WA Berwi (T At s F) g2 S e fifie @ aemite e
Tt Sfkey w<fat axge 1 = | e et I 4R Ararsi SR TER T W

BT TS AT 9 B My

&0 BIF &F, 791 3

> 1 #30 3fTS (Lime concrete)

31 fAurs &0 (Cement concrete)

w1 wWR.5.5 (Reinforced cement congrete)

81 -G e L& (Pre-stressed concrete) o
B-cleTe TR FNm IR T @Y [RrfE-r000]
e FrfiIT Cadic MDA 7 1911, GTeTeA FToTCaT Frsfieel f4-GoioTe oefns <ramies wiifas i
T 1 G YR ST e I e g e, Fw, G, onga, oS, Sike Tent i IRER I
wr. L e A @me © REfHRI-2003, o, 03, do, 38]

YR B B Y@ ©HE G qHE | qHS B SEwTe! W @ | Syt fime
TS (A 4 | RfHOrE 1V IR GNA G TATS T, (TR SIE T ¢ iy AR IS
T, O I T IR T UIXR I T | @ CFA ILAO e srs 31 fagrente wfnt
(Reinforced cement concrete) I LA WR.F1.51 (R.C.C) TA |

FEfIRB THIRGTR AIw i | : [rsfiran-2002]

wfEoa oo T- _
S 1 e o 3t iEfE IR (Binding materials), (re— RS, F'{.I
3| ¥ vl (Fine aggregate), (Ta=— Jif |

9| (HBt 7 (Coarse aggregate), (TR o1, omeizpfE |

8 FEWRIR AW (Helping materials), CTTA- #Hif# |

¢ TSNEE (Admixiure), (TEE- BTG, FR

IR RS RTTSR afilrera e

TCTDS Lot -

51 TAR WFA (Shape of the particles)

X1 o 1A (Surface texture)

9| TerwIre w3 (=S (Porosity and absorption)

8 | e WiFeA (Bulking of sand)

¢ | feaas AW (Deleterious materials)



2 TR TA-3
11 e we= HifE wrs F @R C [arEfEE-00y, o3, 35, o, 58]
ﬂv?e?.:r{zzeﬁarcwaﬁwﬁamﬂrﬂamwﬁmmﬁaﬁwgﬁmm
T 2d BE T AT 57E AR SO ¢ % (AB b oY T T TUfEErE 9 WIWEN 3¢9 (W
8o #L¥ T7 7T -
b ST weERe Ands Bffere & & wifhmm 1wy
vamﬁaﬁﬁswqﬁmaﬁm~
1 Frwda Tew eaee om
R I e L2 WRTNBR Woey I g 7w A
0 = =TE 5 gige s Oy
8 =fH% @ e
5| IR0 Tame v tafaBrerm fond | [areiferar-3003]
aaﬁﬁ‘w#ﬁahﬁﬁmwﬁﬁﬂs
y i e tEErE awmdye TR
Y R TTERT WE, WR, 59 6 WA oMINTS 0 |
K W@ﬁﬁmﬂ,memamaaﬁﬁammmm;
8. wREE o v Ferwd 3R
o | Frbe afesrern & &y
(Ben ) stz wemnem -
51 TERTEE G,
. T ELTA ST,
o RS FeTAgrEa W,
8. WAITEIEA T LIIwE,
¢ =& as

3 | Prorta (S wforer <y T30 0]
TG (ST weren famEa g

B TR (Fineesos of cement),
T N9 ATE (Setting time),

5= {Compresswve strength),
Tweim (

F7RRY

Tensile strength),

{T&7E (Soundness),

7 Tesf= (Heat of hydration) |

3 P g 3y sty 3wrs & g RS- 2002

mﬁmmtﬂaa@m&m,mﬂﬁ-aam O IS T8 =@ . % Pt anfa
JUG 01 AW 477 TR (O PG ot caes o =09 gowe, gom AR T TS AW T 26T NS T
w1y faar w73 | i FEAT Yo TR R TSR T TTETSIS % 2T AT |

>0 | R-GHTE wfnb wre H gy [aifara-o0q, o, o)

[BEl) <fo 3w foorrg a s ax Bn TeER MO FRBT @w oA @ Frgfen o
%me,maﬁﬁsﬁwwmﬁw%maﬁzm,mfﬁ-@maaﬁ
AT | ATE SR G (@A FrS B 1enF-a3 e Bo5 51 @ omanst a0z BN = W awe wefaEd
AT (0¥ 1 TR 3 TG THHI ATOR TG AT 5 W | G PR 374 SIS
FRTITER BIR TR SCTH 4P A 26 S FRTAR BIA ST PSS (oTR o I8 W A |

o« B WG



Fefesa 1o Q9

38 | FAToR FE N W IR oA AR T Efper
Ba=]]) a= = forrars 2w i e Firel A I B | oTa BB T 28 WH AR TS
ﬁsf‘ﬁmwﬁso%caﬁewqﬁ;m mmwmwmm—m |

mumaﬂfmamﬂmmﬁmwm
T IR W 2 e T () A, TR 9% AN.-3.¢ @R 3 W B e, W @, @7
LY IR I W |

S | e wRRNeT Ao Rfirnee gwifte F3e § QTR o IR w7
hmmmﬁmﬁaﬁmmqaﬁ@mﬁmﬁa GO .¢% FIEFTEE (@FRIRS
Accelerator =2 ay4z@ a1 7 |

YA 1 @F FiE WS Ny :
(B==f) cu s soeressa feam g <1 SR Getea fet A N witw (A 18 S e |

S | FRERE SHRTG IS A W2 '
mwwﬂﬁtmﬁmmmmm@m%mmmm@mmwﬁmﬁw|

S» | PR RIS FiET IR F?
"HTT%‘I?IGW?I ¢% (U v% T TR Ielg TAGOrT «d WHER 3¢% (7T 80% Jfa (w
IR | 12 CuiBT AR T fhew AT Wi @ifea T aft

30 | ST e A [? ' [arfeca-xos o]
mm#aa&nﬁacﬂwwﬁa#&mﬁamﬁﬂmmmmﬁﬂhﬁmﬁmLﬂasa—«m
Tertrw fifere a1 70 QTP TSR N T

3> | WRT TEHG e H FaT? : RIAfHTRl-00, o8, 30, 3]
Gem]) w T, cimn gz o e T @ BB ogS T W | AT AW T T
TG | TR T ST WA (g iR o 933 AiEw A IEGEN SR A WHCTES WET | 4 g
oA St ST 1 ATeTS 2T WA T (BT R S RN A1 RG] T A1 WS TIEHTS-
@ “Afire T 1 @ T LR W AR FEID oRg 1 T | AR @ 2T T YR A ¢
TR TS O WG AILR I TF | A oA S s, @RI TR @ Y[R T, G TR
FfIFD ATIHS T 9IS |

EY et acama : ||
S | BIFDR JART MG 39 |

(Baa ) cotn w1 e DA IR ¢ WO FRED S ST 373 M @3e G
AfsTary 4<% ude 1 o3 AR o, Wi, o fArs arars, wfwS dw, apfefls fmbife emm T
TSN LR FA T
MWWsWNWMaﬂmmmmﬁwamwwmﬂ
TATS TT, (71 WS (W (- R, AW, e, Be denfee aemm @@

B-eETC FIWET TIR § 5% ey BB G Bler IR I W 3 14-GFTS IS 49X
wfefa st =0 | cre- Aw, 1R, &, o=, smRs Toviv ol TR s wm




W TR QLA

| mmmaﬁmqﬁmewﬁmwﬁm
>.@ﬂt@m(¢)m‘fﬁm

O SRBLRL-aw HAr ¢ wrfRreet e | - [AIfTA-3 0 0]
>.\saa<ﬂa’m(ﬂ)wwaﬁm _

81 R-GhTE FRFB3 ARt o waReerot g | [Arfrn-2008, 2088, 03e]
@ wrwm fl) 5.0 ¢ SR (1) e g |

¢ & Brwry oo Tm =i o [RIFIMRI-2008, ok, 08, do, 53, 53, 58, 8]
(Bma ) srofra e Srviec g
S 1 o e semed e
X R g s, -
o1 (& wRffIer 3 e,
8 | ¢®ﬁaﬂﬁwqﬁm|
¢ WEOR AN BSGHE B 3t oriBaw 20 1

b1 RO edtest 31 aform € £

SIS syt of 31 weradore Gge g
Y1 e {Strength),
RIS (Size),

O TR WY (Particle shape),
81 ‘j‘é e {Surface texture),
¢ GifER (Grading),
© 1 STSFS (Impemeabilty),
11 RS (Cleaniness),
) IS ffERe (Chemical inertness),
1 T S gfes a3 amTe T2 (Physical and chemical stability at high temperatures),
So | S FERRmeR TR (Co-efficient of thermal expansion),
3 1 I (Cost) | -
U TS T N weted ot e g | . [refat-a00y, So, 58]
(Bza f) w<fircs wpams <t vetten a1 o -
S ﬂﬁﬂmmﬂﬁtwmﬁwﬁmmmi ' "
1 Pt ammRs i s i, s R RO T e i e
© 1 STRTIDY S Freawa et 3w |
8| ST S A4, TS TP R o anrede "M SBIRRAS T confire =11 7w |
e W(Mourd)%wma%ﬁﬁmmvimﬁmmm '

» Bl et |
31 IR BoIAeT e |

R it AfreTat Wi 7 |

>.qagwmwﬁtmhﬁmm|




. . >
IR NS NSy WP e B h PP R L L O P N By e 'll‘.l"-t'_l' .
-’igc.ﬁou“-‘o Ly ‘Ggr- W W W g W g g g g W g th‘"t LRk UL Tl S

A

o
T
»
-
S
i
.y
LM
al
e
e
.
*a
-

3.0 gfiF (Introduction) 3 -

cw,wemﬁm@wﬁwﬁd«ﬂﬁmﬂmﬁawm%ﬁ%mf&ﬂ‘m,mﬁcﬁ
ofee @R | GG AETAE (o, @ SHITIAIYEY STea Afaedw aw fafey «fee vl tefs s ww ) afe
Fe=ref TS &G @y I @ TR B fofege w | s sl v e fenfh [@faer g s

1 AW
31 g SN
0| RN WH |

TS 414 FEFBA @ TG AW, G qE HE A ¢ higiie e A | iy Baws v
TR T R TE ARSI (Workability) 9RTS A WRR o1 farn@l wfab ore e OrF W e
TETS TR IS A | B INW @32 (IR RS IR, 3fTFoa e Rdraras s o s fow vars
@ | PR frmorn adisbe eed Femd o @ '

Y 1 B B

3 1 fimte @ orrR-wa FfEw xS

© | 6T wArS

8 | ofH PGARATHICE Toge gl Ry |

2.5 TR PoATS 4R feriem o fs 341 & ¢

& A AWMG (Strength) 3 FLFOIE UT TOLS LTS &4 AICS O] I7ag LI Aoy wfews 1 3 | @
afmmﬁmﬁwaa@wﬁﬂﬁmqewwwﬁﬁm,%#ﬁﬁmmwﬁwwﬁmc@r-i
FZLA 7EW T2 O faranel s A 1 JoRte [fAER TR BorR faa wn @iy feends T wm

wfEBe et e wRgm w3 [g w0 | w13 AR o we, fafey wewen o ¥t T el
TR W A SN NGTTAR A7 Ao w19 Ao %AW 4 W1 GwrHts W AR (Tensile strength), A
A+ (Shearing strength) @ T+ AGH (Bond strength) @ ¥ 4] (WS 7R |

YRGS (Durability) ¢ FAEE2 w77 @3 of Wik 71 o= o7 w1, 5 g vem @ ww @i 791 941 4
B wHrs Rdrdaate 3t s wionf feas 1w Tems ww ® o s we Tl
I =% A SAYTTS AT 2re FATW AfASTNT WRRGUH I WHWH Ao FRAA FSITAN
W B LA (WS N | THERTTHA I A (4, WIR IR0 e s footaa fMeae o st
@ agfes AfdTaie TR AYH TS TW I TIPSR TIGE T8 T (WS AR | - oo
RGBS (Abutment) 8 TER (Pier) TR *R°7 Tl foon sgwie Ssfana culfde sws o0 1 o713
Bou @b oy waica ol Ics 2a | Sow wefawe Fowa Fferd o |



o0 BTG ATy

TGS (Workability) 3 ##8 fid as TR 2wl B MMTe Wt STRrs Aot (Handling) s
mmmmwmlma&ﬁﬁmWaammmeﬁmmaaamﬁmé’rmmm
m,w%mmw-w%,mmwmﬁﬁmaaamemqmﬁw%ﬂaaﬁ‘ﬁa'v‘r%mq
w@mﬁaﬁu@mmuwwewmwwmmww (Consistency) 3 a1y |
XED TAMH a8 Boiem o oo B R 53 e Barta sty s e 3BT 54 ww T
mﬁaﬁﬁmaﬁmﬁmweﬁfmﬁmﬁﬁmww|mwemﬁw&@mmwmaﬁa-ﬁ
\-atm’ammﬁwamww:a@ﬁﬁwgféﬁ@mwmmﬁm @ 7T @ @ W mem v
Wrm%mﬂﬁ-ﬁmﬁww@wmmﬁmﬁﬁm;

¥ (Laitance) 3 #<fa53 e eifim sifammq AP 7T DI 17 A g Teifaos s, onfa, arg
T R A1 W] BIEd W W,WWW{Laimnce)Wiaiiﬁcﬁﬂﬁaﬁﬁmqﬁﬁwmmﬁ
mﬂﬁwmw,wﬁmﬁacw%mm%@mawmwmiawﬁw—ﬁ‘wﬁmw
ﬁwmwm|ﬁ:ﬁﬂfiawmﬁwmwﬂﬁaﬁmcﬁﬁmmﬂfm,lﬁﬁem@|frrwc'-‘wn
O BB 9 Za% awcmmmmmmmﬁwﬁﬁwmqmwﬁm@
vmia@r@m|mﬁwawsw%mﬁ-ﬁmﬁwﬁr\wwwwm@wa@?ﬁa%@ﬁ:mma

CIRTT4 (Segregation) s curm 71 stamef W oS A e s xenrs s qwe | i o
Wwﬁmnmmwvmmw|wmumﬁmmﬁmem@mmﬁamm
ﬁmﬂ|mﬁﬁﬁ6ﬁwﬁmmﬁ@?{ﬂﬁmlmﬁ-ﬁmﬂﬁﬁ‘imcﬁ(%ste) IR WTOR Preer
R IR AR BT G wefargs w@%mﬁmwﬁaﬁﬁwwmmcwﬁwWﬁmqwm

cmmﬁmcscﬁr%mﬁmﬁmﬁmﬁaﬁwmmmw@f-‘ﬁﬁ@nmwnﬁ-ﬁmquw ki
uemﬁfﬁsmmmmeﬁmﬁﬁuwWWmﬂmr

2R NA-Frors srtte (Water cement ratio) s

:ﬁaﬁmmﬁmﬁeﬁﬁawmmﬁﬁww{awmrw%m&ﬁﬁﬁmmmmm
FrTaTDe SireTR Spsttera MA-Bws Sotre a0t | aefimtBa =fe fraed =15 5mrs LS wwged | g
e TR 203~ oy afios (aggregate) fSeram maﬁ@m@tﬁﬁmﬁqu@ﬂmm
faferma o

ﬁmﬁﬁmemaﬁmwﬁfﬁm|mq%mmmwmanw:wa%wﬁmﬁWQw>no
ﬁswmwnﬁwwm,wmwﬁﬁmﬁwﬁq@mmoq@%|aafﬁﬁaﬁmﬁa

wawwmwmmm_@w%mnﬁmﬁwﬁﬁmmﬁmwwww|

NA-BITS weite WGt © wm@mwﬁmm&ﬁm'&aﬁﬁwﬁamﬁawﬁmmwwm
as:ﬁrscﬁw%wqﬁw|mﬁrﬁmm&cﬁawmwﬁmmm|wqmﬁ@ﬁm5ﬁﬁm
mmﬁﬁm@mﬁwmmaaa@mﬁmcw ST BT | WRR AR g Ya ww e Sn
W@WW'W@W@!W&WWWGQ@(&F@?%@WCWWIWﬁ‘l@[
M(Honeycomb)ﬁm;@wmmﬁﬂiﬁﬁml

AR i sew, Hirarsy emmﬁ{mﬁsﬁfmﬁmﬂwﬁﬂm&@amwwefﬁ@|

om—>s>aawﬁmﬁaﬁmwwﬁ-ﬁmwmmﬂo.aews%zowmamo.eoawusqgs
IS FLFDBT T 0.¢¢ (I 0.0 T A |



|
|
|
\

Arr bl b

ER e ] CHY
2.0 TXfHFH7 & fRagewidt ReTE (Factors affecting the strength of concrete)

(T) TS0 B ¢ .
s oA (amed, RGeS Segere 2w |
Y1 BT (wet g, oA weTe, ammias Seime 3env) |
o ol (=, I e W, @fly, e tafRy Tente) |
81| ST (e, et fafamm) |
(%) ageaent® (Frfbe, fafe, (e, Imem Tenfa) |
(1) frefae (wm®, Stonma, T IoH)
(%) =3t or5fe (TR TR-ongle, Weferm Afmi, wenmm Ton) |

2.8 IFwBT TeFBOl frmed REWTR (Factors affecting the durability of

concrete) 8

3| Feed 3 deye Fras aram Tomm ammitee fafam orffee Ao 2@ W3 Tl e oww o »=
O SIS AR o7 | o

3| GRS g W GaEsrvy wffiesS e e Pt Ane fafam e o wera qwdn smm =
T8 ZL® 1A | )

o | #EFRE i 3 Jore TG fameme AR Fowme M 3k TR STt w0 Wi o

81 i ¢ fewifrs w=e I s orfa PR o oo 1 TR g e cmEd Sars # 92k

' ﬁaﬁﬁw?fﬂmﬁm

¢ | SN 3 S AREEASE IR S S waE) (U 9% AN AT naug e A

92 FLITON T |

x.¢ tcforaiiet Famerd fawwmg (Factors affecting the workability of concrete) 8

s 1 faere snfaz arfae, :

1 GG W1 G o YW SIS, (WG] WIAR S 9 3,
© | TS R (T AR,

81 Fmarha «Afmid 3fa ara,

@1 IERR Al AT I,

v AE cfer (By proper grading) |

2. MRS st FfirsT e aeiffe em s -

ZfEBT e g IOt R ofmmer IR qEinfa Feeie | [ weTee wEeE e\
AR effqet onfs g s Tl Row QM fe aam R | fER sifend sifae o e a1 @ e
IR T SHFBR *fE I A | LB Wewea WA T v i@ @ o s s
IR, W (P PR DA LS A A Selie Al ey @R sfEny #fEF IAm W, Agsivn
(Shrinking) @ SRS A, T WfeMBA &) 433 WIS | @ I ILTFWA G3g (Density) 92 Firgs!
(Durability) ST T 1



o ' TR T

600

500

0 - \
300
200 \

100

N

Comprejoive Strength Kg/Crm?

0 0.2 04 06 0.8 1.0 1.2

Water Cement Ratio (15" Weight)
@ s 2.5 of3-Brws wgome ww wefEmma #o2 wug o

253 A Mr. Duff Abrahm T, (T-(R 2371 902 Gl W0 4, wefnrBa (i AFE TAGE TIEW ¢ O3
TS BATNTER (Workability) i oA FaS wmeTes Bow fsaim ) wefie o ww et (o W
Sfeafee are) wfwse e o o1 @ W, Tt qprs wfatsn e gl s,
I (Surtace texture), caifss, FTAATARET @ag =it fareers a1 ereifae g 1

mﬁ-ﬁwﬁwma@zﬁawwwm@meﬁﬁmnﬁamwwwmm
- Afe-PrarSy were @ 7 :

S1 FTwta e Jtem s wern & @y
ﬁw%mﬁmwwwmwﬁ—

S| o,
R0 TP TIEAT,
¢ SR Wyt | ;
1 FEET etted Fragterh Ramorn & H [RimfEar-203a]
frfarfae Rrrmetar =i sotes frmraet wra-
31 TS G,
1 fr 6 R gn A sl
o1 AR TS,

81 Somw frefie aray; -



Lol Ty

R PPN

D-S-leell el |Wetos

9l

¢

&

91

i

21

wfFpI el ' L)
ARG Fdeitiet e § [ArasifeiTa-2008, ob, ob, o)

(3l =frba ficd @z 3o zowt Bfs, T e T FEEY! (Handling) ¢ Fof W GETR
Tia | 7B i @ Sl TS 40 | SR AF-FES TFATSA $om STt S I
ST FonGR 1 I RDA e F [ : T [ARifR-Ro0y, Yo, 8]
(Bza ) a<fab il i 4fmre @ g vreiR-ag Beife Frors, o, amg s Trgn 30 31 B
TR T, I FUACHR oW W | vl SR At @f wm i ¢ Al s vy am e
FTCITa (T AT (S BY G A TR WS (RATH |

Zefiptia GRTTH 29T F 7 [ARfTaT-300¢, do, 53, 38]
(Beaf) cumi <1 neple core B 2w frt sjere oW Gridemt e | fienet =i offme = <
T TS T e R e we v | SRR A R Qi o ¢ At Bie s st
TaTT fAts fafer oite war FTICss (e 0 (STt B

wefirthe CIRITTR (9 TR '

(=a ] frfafis omes aRmBY GRS 70 | CTR-

s firpet emareem gy AR ofm T we oo carE P AifE g o wn

3 mmwmmmwmewmmwﬁwmﬁwﬁ%mwl
9| mﬁﬁm,wﬁaaaawqﬂmﬁmwmw{

81 cafi TosT (Ut FLEG T TR |

fR-Frrs wtte Ivre F game [ARAfeITRT-2008, ob, So, 5%, ¢l
(Bzaf]) =fad vage Foi ¢ e Sgemere AF-Hor wgers 3w s wfed e e
B et RS A TR = TW?

Tﬂgﬁﬁsmadﬁsﬁﬁrﬁamﬁw|m-

1 Gl e S,

J) FEOCE I IR T,

® | AEES e o

B s e : |

wzﬁsﬁaﬁﬁww@ﬁm'{qﬁ@rr . - [afE-2058)
s e frarerendt frweraz foeg o 21—
St wﬂ?ﬂh@ﬁmﬂs

(@) #ifa (genge, +fS-Hrrd sere Tenf),

() FrorB (et oeirs, -1f4-Fred wgemrs, anmafe Somm Tenf),

(51) aT (%, Wrwr ¢ wnres, eafee, SrAm 2331 T,

() SHrefirra (stfaam, armafe fafem)



o8 TR G-
1 ergeae (anfse, il i, Foomeem T,
o e (WHel, sena, e T,
§ . ordge e (R SIS-SPRE, AT A, SN TE) |
L EIRDT ISt frraered e & Hr [arEferal-2008, Yo
wefarTia amierae) fmgered faanae fraat ¢
s 1 fre e erfame,
31 (R W aae fhee W S eTE (N5 T S A ),
0| WTEWHR (WA BT,

e AROD ST T I |

(3oa o ) 2.2 = R 889 |

81 wCHDR ey Prawead frwmr M W [Trfema-2003, dol
Y e s

v e feainen irts fATas) ydore AT ST ¥4 |

q.:n:mm.
L AP ST ST e e w-SEta sRAL NN TR | [ABTRI-200b, Yo, 35, 18]

.Y W SR HE




»
r. ok Sh b Pk '»Jl L L el g P—J !—l a L R i e R el e R R N R I B 2 g T R R I N Uy PRy Ty \:
q ’.!l“'"' g Ly R R Ly Wy u.‘-'i"&‘wt.‘foa.ﬁ e B Ly B g Ly B g T g ‘-J.‘v‘w. Tl g g g™ g S g g g B g P g -

ARa B B
J..‘.ﬁb‘.ﬁ '5).4an

.0 TfIDA i e “1efs 21 +aG agfda ¢PTaE (Method of concrete mix design) 3

T IAH ATEAN AE, IS a2 FRGEr>E 36 dqe sars e s, wRa afies,
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(3) ST TomER Wgenfesad (Methods of proportioning concretel mixes)

(¥) BeiwrTTRTRR sifde@ad (Batching of materials)

(1) B e (Mixing of concrete)

(9) fe FWERFA (Transportation of concrete)

(8) &5 G (Placing of concrete) ,

(5) Fforw TigETd A vt (Compacltion of concrete)
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SR %S (Arbitrary method) 8 BT INTRITRA TG THeT TG JETW INGT DI
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ﬂ%ﬂﬂﬂaaﬂaﬁﬁm@amwwsgzsquﬁtzs>.a3q.a§ﬁw|wﬂaﬁwmmqmbs§ g0,
>8R 88 WS ARTR T T | SRS BICCTATA W32 328 WefoFD TIAA%- G TS 3 80 3L G2 3 5 8 ¢ b
WIS AR T L | ARSI Pt SAmIAerTR Sres s a1 s | 1R e srdtdnfirer S
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X = SRS A1f TS wgere

0,9 TR Afdmiezae (Measurement or batching of materiais) 3
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(Batching of some commonly used concrete mixes) 8

Concrete mix proportions cement {in gand (in litres) coarse aggregate (in litres)
kg)
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©.¢ FWS it #%f (Mixing of concrete) 8
X ARG 2EWR T efirisa RSy SAmimeT ww fe zem oome | RPTIEY coreB s
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FAIGIEA ATHA-D

T e sfFEa SAMRSTIE MR (Hopper) WU gefim= giow vrent & 1 wfEr5a Tomr=orx
TN TATAR W0y SFE @ 3ot - BTn wrermeneren @w ceE zm o ffvaw @G-z @ren SR
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0.y IfBL FWIIR (Transportation of concrete) 8
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Bm X W (By steel pan) § TH IHR T 57 IGZ AL FA TF | 97 CRATEAE T 9
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TS [ % Wl (By hoists or skips) § $§ IR (Tall structure) ﬁ‘iﬁ‘ﬁﬂtﬁ TUHS T FACT
TS 1 o IRIR T T

w1 R (By Tripper) 8 ¢ &5 qzrg *rfe Hom @z T B (haulage) #S &0 g2 T T

¢ | B T #f2 W (By truck or lorries) t T3 77 (A4 za wdfie (@mw fas e w1 o e

L3

11
tri

b

shagl AW W, O 4 FEre Rt ¥EeE ¥ T Jw 4 afa @fe fr¥ =f&% (Ready mix
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©.q 2B YA (Placing of concrete) 8 |
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S YT A RCTTELA (1 FIMOR <10 31 et CRGW1 TR @1 12 1 A A5 | Foa 13 ot G -
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12 (V1€ G (Pile Load Test) ¢
&M (VG (Loads on pites) 3 <11%# fewrZva 1w fimm cerosten Reasat =71 o7 | coas-
S e SR oe T iR W gRERe T
Y| ofRE AR Fuw Beeig 3ueTE R
© 1 AR JEeE(TS FRT (Due to curvature) By aRbe GBI |
8| fehiwer Fme AR S WoTe (TITE Besiy (afSe G5 |
@1 TR B AEH FAR AT Beriy OFH )
Y| A, (5B THHfa AT B oG BT |
At U QT SR SINIeETe TR Sy
bt A A RO ABT WS kg o | '
51 EEETS (@ |
o | S1%-Fred s e Sevig cenl Senfi _
"W SHTZH ¥t (Load carrying capacity of piles) $ SRR 3w vireiy *irw oL wws! fefn
N | (T~ ' '
¥, THANS ¥E (Dynamic formula)
A, SHIF e (Static formula)
SRARE P (Dynamic formula) $ _
> | Rl (%= wfmt (Engineering news formula)
WH ' ’ :

P= e

F(S+C)
AT, P = AZETET (e
W = B% TR SR, (I
H = #oT3 ¥w% 1 CGI® 0, Gl | |
S = g (A (2 wre), Gt 1 B TNER v o ¢ff ST G GBT TINTER o
¥ 2015 srarTsw 1 Ao
F =58 T e = 6
C = Zrfiawme a3 |
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i. Eﬁmm,P=m[C=2.5]

i. e wif3e chw TR o, P =%H2—_5—)[c =0.25]

. o __(W+aplw _
i, ©EE wmfE 4w TTed owd, P = 85+ 0.25 (C =0:25]

G, a = oSz T o, fea
P = #15 Fr{d CLW (@R, @fE /i
3 ! Piles driven by drop hammer :

p = —WH _
W
(1 +W)
YA, P = safe load on pile

Factor of Safety, F=41t0 6
w = 3R fFeT 6@+ |

@ 1 Hiley Formula :
2
R < :NTE « ww++KWV\:h
2

GELCR
R = 137 AW (PG A% WA, (I |
W = 5% MR su, (afw
W, TR & (F(E-)

o WS ore wafE
8 = “TRUT FHFT! = o e <A T
= 1.0 (& YT (%)
= 0.65-0.90 (G5 YR (¥TA)
= 0.90-1.00 (ferem grm)
K = Coefficient of restitution ([&Ea ST=a= 7g)
= QTR AP, LA FRR APTAA R 2 B fA6 30 @ T 0 — 1 97 W0H) & |
C = Total elastic compression
=Ci+Cp+Cs
C, = Temporary Compression of Pile head and Cap in Cm.
C, = Temporary Compression of Pile in Cm,
C3 = Temporary Compression of Ground in Cm.

Bt wfm (Static formula) 3

P = pX *T3TA T G- CHaPn + 2o fpaeetaier cafebm
=pr+Cpx3hé—zxux°ﬂ3'CFr'sIC"ﬁﬁfT§|

GATR, P = NP SHEZH ¥

h = (e TSt

w = W63 gwa, @fe/mafisr

A = *I3ra e ovaE

u = T 7gn (W% a3 TR 7IFR) = 0.3 10 0.35
p = W63 SRR HTE (AR AT

Cp = B1eeta 71 = -2

& = SN W R = 15° to 22°
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P=
w
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Q¥TH, W = 2000 kg
H=35cm=0.35m

W = 1500 kg
S = 0.5 Cm = 0.005m
L 2000%035 oo
(1+1 500) % 0.005
2000 ’

BAEI-2 | CON IR ARG 3 @-FP0 REFCEPieed IEWT +12n P 1 | T ewH 2500
cafr, Gl 16 0.75 FlBTR (TR (IO TS SIS 1Y o 0.3 i T v e Wl e 3w |
TR t CHT YTRAR (BT NEFT URAES B

oo WH
T B6(S + 0.25)

O, W = TR G814 = 2500 kg
H=@@tmfl = 0.75m
S = 7% ¢fali™= = 0.3 cm = 0.003m

2500 x 0.75
P =570.003 + 0.25) = 24545 kg
e faem e vl = % = 2“2& =9090.83 kg

BrrERd-o 1| RO Wi ¢ ooy e ST oL RoT R o A wwe v
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EﬂWW:Sﬁ
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e = PRI TFwet = 100% = 1
W = QIETRER 987 = 5 7 = 5000Kkg
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H = T& *eq ¥w® = 1.0m = 100 cm
K = &g f wm Fie (Coefficient of restitution) = 0.50
W, = “IT3Te 68 = 0.50 x 0.50 x 15 x 2400 = 3000 kg

S = TR T OW T (G = 5mm = 0.50 cm

C = Total elastic Compression in cm = 30mm = 3cm

1 x 5000 x 100 5000 + (0.5)° x 9000
050 + 3 5000 + 8000

= 250000 x 0.518
= 129464 kg = 129.464 tonnes.
srées Srags T ffoR oFm S = ommnmﬁammm

1 x 5000 x 100 _ 5000 + (0. 5)° x 5000

3 X~ 5000 + 9000
0 +

= 173200 kg_173210nnes
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(Brick Masonry)

2 RN ARSI AR AR AR QISR AL AR,
33.0 Y ¢ BZR &IRTST (Types of masonry)

35 T R Wl senEeEe Wl T 85 3 oTRSTEnE W AR afie T T qean
ST TPRE Awfors 26 31 e ffew arme wERr stam g A s sa @, o st
| Temas WS (e ™S TR, 9FH TAEASES R A W wwe o omd, enfeafie, e,
wiafe, gfirge! wae fafdarn Fenf fasan s wemi S féms o @ ) ‘
C ffermad S e aee REad g
(F) A s (Stone masonry)
() 37 AR (Brick masonry) _
(1) RETEeTs &3 WERR (Reinforced brick masonry)
(W) TG TP (Composite masonry)
(8) =TT FSAT 7 HETE (Hollow concrete block masonry)
(5) e fFnfae owe B13% WM (Load bearing wall tile masonry)
FETER 58, (eTmE, T A FER g9 & SR TR SRErE Fnfrris saers stef w9 zn | sead
FoIT o gz iR o R g e ierete SR FERRS Ry T T w0 9 | e
> 1 AAMSR (T (Supporting load)
2| ¥R feefesnd (Sub-dividing space)
@ | B @Az = AT (Providing thermal and acoustic insulation)
81 w7 93 WREIeH &fe@e (Fire and weather protection)

5.5 3182 i (Brick masonry) 3

TR FEIA TG @iare w3 ol wace 36 Agfa @ e aefe 2 | 367 edtedt, T edtest
a9 ACSY Fwfer Bow fg@ wEmiR e (Strength) R w5 wewla @1 B g e faafefts
YR T QAL I T | Cqu-

> | BTE% Wt (Cement mortar)

2|1 §F T (Lime morar} '
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8+ TR-IAM ¥ (Lime-surkhi mortar) -

¢ TE T (Mud mortar) |

287 FIER ey TG (Strength) s B B3 TS i R T IREE I A, 91 A
3 TW | O3 T oI G oy frferarem S ween 2R @ m ) sl e e e g
T TR O TR I A 7w e ffiorama w3y 21 giE wem wmw w0
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