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Factors Controlling Concrete Pressure on forms :

A.. Concrete density :
All  pressures are proportional to the density of the
concrete with normal compacted concrete having a density of v¢. kg/ my .

B. Pour height : higher forms have proportionately greater hydrostatic
pressure .

C. Vertical pour rate : Faster pours lead to less pressure reduction effect
from the initial set of the concrete .

D. Height of discharge : Where the concrete is discharged at a height
greater than the top of the form there is an impacting effect from the drop which
can increase the pressures near the top of the form .

E. Concrete temperature : Cement hydration , and therefore concrete
setting takes place more quickly at higher temperatures . The chemical process
generates heat and this may be lost too quickly if the air temperature is very low
, or too slowly to prevent cracking if the concrete pour is very thick .

F. Cement type : cements blended with materials such as fly-ash or slag-ash
set slowly and and thus do not limit the pressure as much as early setting pure
cements .

G. Admixtures : Both retarders and superflowing additives slow down
cement hydration and concrete setting , prolonging the period of full hydrostatic
pressure .
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H. Plan dimensions : Where BOTH the width and the length of an element
are less than v meters ( e. g . columns and short walls ) higher than normal

pressures have been observed to occur . This is believed to be caused by the
reflection of the vibrations from the formfaces .
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"if water pass through a road and fill the native soil , the road whatever
may be its thick ness loses support and goes to pieces"
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( Suitable cross-drainage channel)
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.(precipitation,

—: precipitation gs,L oL o3, -

9 SO ggle g, Cuisdd Cuwgys Ly 030 98 ()l (eelabddd 5yb oL o5, -
ads , Gulyayp 485,58 Ssau (Intensity of rainfally jiuss,u oL Suse
wan 1y gla sSda Sl Wea o b Sl & S)lads da)lb oL Hule
3lae Exlads HLoId a¥a , Sk gy, el Tadle (Vo o) O ladl (00 ) (sogtedd
LRl e (Y0) sogle s 0gatSays (datd) g bl Jeoy , SIS o)la g4 jdunad

Gy, SBLE gogle 9 HLL GBS (Pt gaduSglasy -

I=Intensity of —rainfall in mm/hr
T= Duration of storm in min
A&B = constants

4 OIS (o3 cuwss 4S GLLAS 4 woslegws : ( duration ) puLls gaylesy

3 (hales HLOIDN (gaiigd g4 Baa sy s (m)3,999 o (CAICHMENT area) )

CASIE) dily OlSa

:Run- off

86 ( Catchments area ) culs ol 4SGLL aa s o cu)las 4S G,k ok ol gseda

paasas 3 ( Drainage ) pu,S,3mesb g spogl Slbes saiisdsd oL SISy, i

4 aSaa gl Padigyls o 4SAS (g Gl 5900 B ales oL plas @ (S sBaw gk

g, seale Bty 5905 $HM Oy 4Su sse) (SUTTACE ) sogo,tm sga) 9 LSS

) agasdea Gapdalioagan slgdd (590) (SLka) Sy aSaa gl (o0 48 saly 5 Ol Ol o

J3A...... (and use

Rational Formula (niligs ,lSa Jadl, salaa,gd colgias RUN-OFF 50,8 Glua a0y

=+,*YAPICA

Q=Max run-off in m'/sec

P=A constant depending upon the nature of surface
|c= Critical intensity of storm in cm/hr occurring during the time of
concentration

A= Catchment area in hectares
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The valve of ( p) is given in Table below :

No. Type of surface p
\ Steep ,bare rock city pavement .4
Y Rock, steep but Wooded oA
Y Plateaus , lightly covered Y
3 Clayed soils , stiff and bare ‘1
° Clayed soils lightly covered .0
1 Loam , lightly cultivated or covered .8
% Loam , Largely cultivated .Y
A Sandy soil ,Light growth .Y
q Sandy soil ,covered, heavy brush .\

:ijoJli S8 Flyss
Design of cross — section of drainage channel
S K 5309 B odgrw J48G Glhioy SndSISy) 090 B (Adgrw 485 19 S o
G gly 19 o8y S oL S ey ey, Gboy Sl SIS p¥0 Slu)S Huwg)s
Sty (SS9 o Edia Suledien 4 e dunshy (Asly Sle S 5 Sl
L @3S0eS @ b
:do g ( Artificial channel y wigiS g, 4S3a stoy
V- Side drains in cut- section
y-Catchment drains or Interceptor drains
v- Longitudinal drains along the edge of embankment to Lead run-off Water
to natural channel .
o )Sas Kids S9306 e (Hydraulic design ) au8sa aas 3y (Sugyoma Salisoy
Manning s formula
Rv/v S\/v

V=

N

V = Velocity in m/sec
R = Hydraulic mean depth
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S= Bedslope
N = Rugosity Coefficient
Value of n

Table
Value of Rugosity co-efficient in Manning" s formula
Surface | perfect| Good Fair Bad
Natural streams
V. clean, straight bank, full e oYo | o evvo .ot .oy
stage ,no rife s or deep pools
v-same as ( V) ,but some| . .. o, 0¥y o, eV X
weeds and stones
v-Winding,some pools and ., eYo0 o 80 L ©,000
shoals ,clean
¢-sam as(v),lower stage ,more o 0k o, 80 +, 000 +,%00
ineffective slope and section
o-same as (¥) some weeds o, oYY o, e¥0 o 08 o, 080
and stones
1-same as (¢) ,stony section ., 080 o, 000 +,+00 o, 0\
v- sluggish river reaches , X o, 0\ o 0¥ RV
rather weedy or with very
deep pools
A-Very weedy reaches | +,+ve ARE *,\Yo e,\o

Q=AV ol ilad,Sa 4r¥sapieds ( AISCHAGE) goyeissyo s

P aSogidg pdd (5 (5 (3 b OLUFD 9o OIgady pdd pdd Gin gl (Su gy
(Uled ¢) 35 aw o Suy, Tranquil flow -y
Rapid flow -v

2load s 4Soyl (g,

Theory of Critical FIOW( Gsld sl ,0a (5,035 ) s gis 18 Jdida Sslias 4 o

@3 5Ss olwa Theory of Critical depth Gsta g8 s 955 - JaSa

V\’
Critical depth =d.=—
G
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d. =Critical depth, m

V = Velocity in, m/ sec

G =acceleration due to gravity 4,A\ m/ sec’

(Critical ) Sga Jigg8 4 ggs foaS g8, (1S¥ 50,98 (5 (20 19 (al3a0 A JaSir (Sl
by » SSigSe ok e (INING ) cldsw 19 Saia Y sidees 5 o1 Sisds 194
O3S (sea gl 1K) s (4000l ) alyalyds ()8 @ (sl g 694155y paS ASaSHa (S5l
a3Sas ( V-Shape)  gesidas 4 SuSis el L3y «S geas ( Hill roads )
Gagieuds dy o) 9S00 loasdily add 0y ( BOUIMEN ) o, 5480,548 (g0 ,4 4 e yligadsioe

(pw VO)

A1L8-0,9m

(V- Shaped drain
SSG Gl O kad;Se diilpd 3 ol (Trapezoidal) gepiiees dilsen p¥e-
side ) Hua lSaaiaa¥es dusgrda . (Substantial flow) aiy e,y ssbes
Sluds SHadosy OdoV¥aws g cial ¢S4 e JS o 3 ggedays o (V=Y) V=H s (slope
pid JaSd p¥ay &S JSa (gaSalaian gos 3 (MAX) 4l 3 age,lsa (ULILIA a0
G oL Lt b oSaSe @iy 3 (LINING) duwgly 5505 Saad ¢ wbNa

. JJ‘L}OJVA

y—Cement concrete slabs.
y-stone slabs
v— Boulder rip-rap
Table
Maximum Permissible velocity of flow in open channels
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NO Soil /Lining Velocity m/sec
\ Rock
Earth : £,0 =1,
\J Gravel AR
! Sand and silt A I P
¢ Clay V,o—+ A
° Turfed Slope APRS P
1 Rip —rap lining £,0
v Brick —Lining ¥,
A Concrete Lining 1,

plas Sl (5,0) SIRS 1ga (PTECASE) (aaSy ghSealels (35,5384 (LINING) jesSas
0wl b oFw a¥ b G uaSda gUdl ,dSdey , Sl (Bl 5 Sl (Say,
LS ol (LININg) 5 s ALl gas cuisds

. (Boulder rip-rap) suim,as oL ggedads a¥as

L ASAalias o3 4SO53s (S s LIS s 3 4SS iadigals 0,3 add oy

1 laddian (39,8 il 3

=i (pddd Gl g ada add

D 5L, 1) add diaa8ds, 6 94S4iS g sadd —)
oduas 50 ,(Value of maning's rugosity coeff ) aiwySy, soast Ay
(max. permissible velocity ) 1,35 o 55,4, (Side slop)
0943 (S1,S5335 41 (SIOP) (G5M (59,8 oL Caawos —¥
(hydraulic mean depth ) stws goigsas, discharge) wleaads saasigs g —Y
(Mannins Formula ) o saSisias 53 40,35 o cuasas
A=Q./V.) sgaisy 3 (Areay guigias . (Velocity . discharge ) ssaw —¢
5 Sdlaa (3 PL WISG Y3 PSS Jlad g oot (SO yISian sl —0
L 854ia) 3 (s4Sal 3
dranquily «s (Flow) a5 gosusat gLay. guases ( Critial Depth) sta -
(Freeboard) lua 3 by 154 490 ( tranquily jasa turbulent) oL  G2isie)

(1+0)



Sddaiaa ((H8y S ST GOl Goby 09803 4 YBe0 3 (eSS Sb)

yo (Rosdd
=1 OadSs adg g e s 1945 593 (tUTDULENT) jaSas a¥a
024y aSdiasaa (LINING ) o -

¢ Longitudinal slop) airy. s gai:4ss adS (saSas (53 (5539 subdd GL
— ddadd g g0
CUL =) fuss o (Sauaa gt ( Trapezoidal cfs) Jows ipamlys Shiaiaa ol gailes jaSas
in ¢ Longitudinal slop ) (g5 e4s aSdiaian (53, (eaSs cawgys ( SECLION
- ¢ Manning's Rugosity coefficienty , cis (clay ) «s d8 (g, 3289 , VYoo

+,A m/sec = ¢ max. allowable velocity ) Sosise€l,y i a0 YE
v m'/ sec - discharge o,

Solution :-

V=R"" *S"" IN
.A=R"" *(o, 0 e .5)‘/'/.,.5 =R *. .y/. .ve
R=(+,1%,+v¢/e,+¥)" =0 WM
A=Q/V=¥,+/-1=e M

P=A/R =¢/+ 1\ =A,YM

A =d (b+vd) =0

P =b+vd (\+Y")"" =b+¢,6Ad =AY

Thus : bd+yd'=e
b+s,6Ad =A,Y-

Maltiplying the second equation by (d) and subtracting the first from
the product,

Y,6Ad"=A,Yd+o="
=.,A\M
And b=¢,o0vym
.. Critical depth , V'/g =+ 1"/4,A\=+,+YYm
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Since : Actual depth = «,Ay m > critical depth = +,-¥vym
.. flow is tranquil

. No Lining is necessary

Then , Provide a freeboard = +,¥ m

And adopt a depth of =y,3ym

0.3 m free board

1.45Tm

( Pavement and shoulder slope ) g6 4 di g (g5

U pLsy ( Cabe,disls SIS, (b ol Seplind ) SISy, U 4B (gogiiud g9 3
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G giaa( RULS) Ula Jgsa cuugys 90,484 Qs sha «iuas ( WO road
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doy Sy SUD-grade  aiiay 5 OISy o5l (030 culilglah gl 4S ASaid gl youd gl —Y
5 Al )l g (5,853, PAVEMENT 4Ss 3 o

—: Slope protection

(side SIOpe ) iy cuduids (S uwas GLaL g eulpdy 4Soglud swss oL Aldnj,
ol 0L oSS, (AL sy gy g SENG (O (SB 3 bl Ghed
Dy cliadSa jo,0) sy431S4s pas (EMbankment)
L SIS, FlBe OaidSa Ho,0) ogad (ledads (i gUBY | 590,5 (Sa¥d Ja¥d deds
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- aSo0ul3diy aSIKY,) Sl (50540098 paS Y
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. 694345 adS 1uas ( SlOpE) w asi8( Shear strength)
L OR,3) 0S Blas 5 SIS, (s )las wogad p—Y
20503 96¥ 5 oL 1s ( CUL SeCtion ) o &l diu s (s L3 g gl 29300 lodsd &
Gligss Ole ily0,0) pdiog . Oladdgg, Gl eals oy ( CUt — SIOpe) & ciswess
— Sasdd
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OSe,usby Sl (gaS3a (SuIGA g 4SAS (gosdiggs pu Y

pis 45 (K Gl (¥ Wl gl (SOSsdwe;lay Gl adl ogdiiges, gu0y
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\-Turfing

v-Pictching with rip-rap ,sand cement slabs , cement concrete slabs

and bricks
v- Raised curbs, gutters and flumes

¢- Bituminous treatment .
endnids Hal SuySieaw TUMfING -
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1

0.6m
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= Im -

Pitching embankment slope
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