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1.1 Introduction:
Stn_ruCiu ra_i_ ,E,ngfnecrmg

} R

Analjsis Design
(Som, sA) (rcc, PSC, Steel)
- Equlhbﬂum = SCtFetH
-Compai:lbifn'ﬁy - Serviceabilib_n,
b Energy - Durability
- Economy
-~ Asthetic
i) SQFEIH :

A structure must be safe with appropriate fqclor of sarfety
[Fos] For Boadmﬁ that may come on vt durf'ng its ¢ptended life.

iy Serviceabi l'iijv
A structure should provide the Service for wbich itis

constructed.

?.‘T)Durab‘!—h'l‘y'
A structure should sustain foading for which (t was designe
and should perform well with s’aﬁeéy and serviceability upto

its whole i'fe
Durability without Servr'cf’ctb!'hly or fess margin of safely [Fos]

ivshas no meaning

Ivp Economyr
Design and construction of any structure should be
ecanomical without GFFectmg safety, Se'r’w'ceabfh'ty and durabr‘)r‘@,

v Asthetic:
IF huge investment s involved in dEStgn and construckion
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of a structure kEnhen askthetic also plays an ¢mportant role.

Ex. C’ons;‘derfng a beam:

iy Safety: Reinforcement s provided

iy Serviceabllily: Doubly reinforced secHon i1'nskead of singly
reinforced section to reduce depth of section.

iy Durabnliiy:NommoJ cover, selechHon of mmaterial.

1% Emnomy:Monofythfc caSHf)g of beam and slab deyfgned as
T-secHon.

v Asthelbic: Hatf round sectien instead of rectangu!ar sechon.

1.2 Cement Conciete:

Ttis a mixture of binding malerial [cement], fine aggregate
[sand], coarse aggregate, water and admixture in proper proportion

ke achieve cancrefe of desired properties atb fresh state and
hardened state.

1.2.]) Concrele Mix:
A Nominad Mix:

~ Based on experience.

- Mixing may be by weight or by volume. By weight 15
préferable

‘G?ucmhtj of water is not Ffixed It )s provided as per sjte
requirement.

-Nominal mix is allowed for M5 to M20.

¢ | ra cA
Mio 1 3 6
Mi5 1 2 4
Mao { 1.5 3
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b>Design Mix:
- Based on calculation as per 1S10262 (2009)
- Proporh"on)‘nj must be by weight;
-Quantity of water js also fixed.
- Design mix is allowed for Mio to M10o0.

1.2.2 Fresh Concrete:
Workability (s the most important property of fresh concrete

which /s simply defined as “Ease to woerk with”’

Sr. Degree of ise | j’lump Campach"'rl? Vee-bee
No. Workability | e |
- Road Construction. -
1. Very low ot 0.75- 0.8 10-20
J ~ Bhalloins Seekon.
- M cretli :
ass con ré’hng gE g 0.8 -0.85 Ew 15

2. L
ha - Lagh%ly reinforced Sech"on_

- Heavily reinforced section |
- Concreh ng by concrete
PUMpP.

3- Medium 50-100 085-0.92 g -5

4. Hr's»b- - P:‘hng 100-150 0.92-above 3

fg_i Very H:‘;gh - ;l'remi‘e pipe 7c:bnc}e&fnﬁ.

* Tremie Pipe Concreir‘ng: \ /< H
= Heppey

- C. 9 2-above =

TR 7 <
] ~Casted level
m
i --Denived leyel of pipe
E ,j, L
o 5
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* Workability of Concrete can D 28as ¢ red by Fo!iowz‘ng ™methods,
1. Slump test T. Vee-bee Test
2. Compacting factor Test 4.Flow Test
1.2.3 Hardened Concrele:
Afler Final selting Fme, concrete is assumed to be hard and
it keeps on gaihing S’kreng[—h for very long time [1to 5yeqrs]

ay Compressive Strength o€ Cube:
This is the compressive skrengkh of cube Size 150mm
subjected to uniaxial compression afler 28 days from day of
czqsfl'ns,

by Characlenstic Compressive  Strength of Cube:
It is the sbrength below which not more than s ¢, test
results are expected to fall.

No. of
Cubes

fe

KS

fy—————

ft:'ﬁk+ KS
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Frequency !
of

Cube

— X 100 £ 59,

> S&reng th

-M.i::-i:
fe S
Area under cuwe repyesenils number of cubes.
k=165 (for 5% oF definition)

| o/, of definition | K
[0l 2 fos)

5/, 1.65
909, 0

S = Standard dewviation #hat depends on quality control,

Ex. Uniaxial compression test resulls of 100 cubes are listed
below in rncreasiNg order. Find Fek
28, 96.5, 26.5, 27,995,
28, 28.5, 29, 30, 30.5.

e s e e-2-, 42 5N /mm?2
=~ As per defimtion, fo should be 28 N/mm?, Since, f.i

always designated) 1n multiple of 5, so answer should be
25 Nfmm? er 30 N/mm?
In this case, 8 samples (more Hhan 5¢%.) are below

30N/mm?2, 50 30 N/mm? can natl he fu
Now, 25N/mm* canbe considered as for because zero

test results (less than 5).) fis below 25 N/mm?2
'.? fck_—_ QgN/mmz
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¢ Characternistic Compressive Skrength of Cancrete:

It is obtained by drwdrng characteristic compressive .
strength oF cube by a factor 1.5 ko account for variation in
shape of concrete [other than cube] and variation I'n loadlng
condition [okher than Uniaxial comp ressian].

* Note:—;
¢ Factor 1.5 used here ys not partial FoS.

e For general conversalHon, characleristic strength of
concrete represents value sbtained from charactenstic

skrength ofF Cube.

1.9.4 Comparison belween Cube and Cylinder:

T : ‘i ¥ ;— <t——AFffected bj Frickian 'l
YW UnaFdePd } A beec%rd
l . PN FHCHOO i ; Prl(“f(';[)
3 Ll MARS ! P g
—15o0mm—> :
. Cylinder “
W hat shouwld be used S 5 X
Hcl‘u@-”jﬂ Used - X ) Vv

- Uniaxiad compressive sktrengbth of concrete can be ecermiis
by usiNg different shapes of spacirmen.(Cube, cylinder, prism,
etc)

feabe =125 Segliner

5 Cﬂhnder gives more appropriate results For wuniaxial
compressive strength of concrete because effeck of Friction

betiweenn machine plates and speurmen, is almast nif (zero),
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* Note: e — A

- Cube of smaller size (a_ssummﬂ 100 mm) gl'vas maore al*rery-th
than standard cube,

- A smaller cyh‘ndé‘r onogives hl‘gber Shengl'h than
standard (;H'J'hder, Provr’ded ratio of hei"SpH- to diameter
remains conskant

- These results are experimental -

1.2.5 Stress -Strain d!‘agmm of Concrete under
Sl:res\sh

§tra in

o
o
Q
A

900QQ

- Skress~ strain diagram is non-linear.

- Initial porbion of skress-sbrain diagram can be considered as
linear.

-Maximum cOMpressive stress is C’Orrespsndfng to approx strain
0-002

~Ulbhmale strain lies bebween 6.004 o 0.006

~-Modulus of elogtic{ty increases with increase i n gmde oF
cencrete.

- Brittleness increases with increase in gmde of concrete
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SEress. Stress
. i A
ol Josors et s simsmms s o
Por by
T SR Sbab - o (N O A
! 7 \ ] ! ! i
(e WA REIERE
e SE RS ERE
‘: ' ': 3 '| l‘ : ; |
. ! ! | ) | A -
Strain o Q. g o eD oy .
¥ 8 5 = 8 8 8 train
8 Lol Snmw
o o Yy o
Controlled Stress Con tralled Strain

1.2.6 Grade of Concrele .

M =95
Miz T ‘\( Characteriskic compressive sbrerph,
(N/mm?)
M5-Mg26 —— Naominal Mix
Mi1c- MICO —— Design Miz |as per ammend ment @ ]

1.2.7 Tensile Sl’r(?hgfh of Cancrete.

- Ik is approxt‘malely 10%. (7% to15%.)of the compressive
Strengi‘h'

- Skress-strain diagvam is almost linear

- Ratio of Ccompressive strength to tensile Sh’ensl-h increases
with fiNnerease in Sm.de of concrete.

- Srnce Lensile sl:rensth af concrete is ignored in RCC structure
so it has very less importance. However, ik is calculated

to determine crockir\)_c} moment .
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1. Direct Tepsion Test :
Prach‘call_t;, It is very diFficalt ko PerForm direct tensian test

because Force never remaing perFed*Il_f axial lension due to

non- hom09eniky of copcrete.

o
T | T

2. Flexyre Test

2 L3 L3 L3 & 150 —)
150}~ €00 - {50 ke
: ! Prism
! PL/3 :
l 1
/ @ = :
' |
| /
| f
© ;
|
Q@)

L T -
Oy
LT

Py Y3 _ for
bD3/10  Dla

f(r:??

- 3 poink foadmg IS af:pll'ed for pure b@nd!ng condikion .
(Flexure).

-Value of P 1s increased from O to value corrésponding ko
which 13t crack develops in extreme Fension fibre.

- Co rres—pondl‘ng ko cra Ckrng load. bend ‘ng mament is
cadculated in central perkion and tengsile shreng th is
calculabed as illustraled above.
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- IS 456 provides standard formula for flexure Lensile
Strength /Modulus of Ruplure

Fer= 0 fee Nimm?,

Ex. A PCC beam of section size 200x300 MM is made up of
M30 concrete Calculate cracking mament 6fF section

By Flexgre Formula, T @
MCr = J(,cr' 300 S
I 3 I % lﬂ

=

e
]Ccr: O-'?JF(k HOO—“'P OL?’FCk
Fer=07Jd30 =3834N/mmt
T- bD3_ 200x3003
12 12
T= as0x10¢ mm*

H:DJQ = 150mm
Mer _ 3834

450x)06¢ 150
Mgy = 11.502 kN-m

5. Cylinder Split Test:

- A Line ﬁoadnng aJong Iengl‘h is apph'c‘d akt ds'omctrrk‘a)\!y
end PQ(()I‘S

-~ Due ko bhis ﬂoadﬁr}ﬁ, ijfl'nder splits into two parks.

ff.'e:t'um o f(yh"nder Sp)fl >)Cdf'r€d



