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Sheet Pile |
cantilever Sheet Prle

;. H Sheet Piles,

Sheet pile (s a Type of m*rafnfna wall that usua\l\d used 4o prevent
movement of soil»

. ’ . » ' ’ M
A sheet pile wall- eonaists Df sheot piles driven side ba stde. 1n-o / e
0 . g o
greund thug ﬁ,v'mt'r\g 2 conhinuous vertical wall for the purpote

Pe‘hfm'n% an earth bank.

"#‘ Types of sheet elles
Accovdfng to  matepal uged,

d) Woeden sheet prle
0;) Pre cact concrete sheet prie.
0"") Stee| sheet pile”

@'\9 Alumm'am  sheet prle .
) Vinyle eheet pile.

-(b Wooden cheet Pile :

%Advan+agrcs:
1. low cost

2+ Easy to handl2 .
3. Easy o +ransport.

* Dig advanhggt
1. Low pes|stan el aﬂal'ns-l- Am\n'na foree

2+ Eagy 1o Aﬂ.ﬂrade i
v c? oﬂ\? for 'i’e"’PO‘"BY’;f ’ \"a""*' structures above water Table
3. Ue b mien et
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(.‘b Pre - cagt Gnewete S‘kad'_ﬂl‘l_zf
* Advantages:
1. cost euffech've,'
2. torrosion freg
2. More durable than wooden cheet ptle

# Disad vantages:
1. Low Yesistance aaajﬂ;‘-f' dri V”’ﬁ ’

R Rel’evh'vdg/ heavg and  bulky:

U‘D Steel Sheet Pile:

*Flclvani’agesz
1. Llcéih'l" wu‘ah‘h

ar Eagy Yo liff and handle -

3. Can bt peuced and Y’ecgaleé

4 Long corvi'ee [ife-

5 Eagy to adapt the pi e length

¢ apt fo deform during dviving -

because OF thelr vesistance to the h,ah drm,g Elbeise

6" Hor'n‘t are les
Z. Conveni'ent to UsC
* Dis adya‘n‘h@es:

] ﬂé!‘ahbohhood disturbance -

W eult o install Sheeh'ng, 'n wocth soil-

1. Mgﬁ cams
2 Exhﬁemz

Ht Why steel sheet pile 1 m'deld used 7 Explain -
Ang. CﬁdvaﬂJrajec)
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(@ Muminium  Sheot Pilet
o Advan tages:
1. Lﬁhf’ 'n wuaH"

2. corvogion free -

3. Most eﬁﬁeah\/é Sﬁangfh b wxzfj ht rato.
q - E’agd '1‘0 handle .

5% GOOJ L—OOK\‘ﬂat

»# Disad van‘hgas !

1+ specr'al Pl‘le Jw'vl“na elements awe needed:

2 Trarned o{)emah'on are needed:

() Vinyle Sheet Prle:

s Advanfages
mmc_\/\ ,,Oﬂair' {/ha/n moYy

o traditional mefer)als.

C_Ql g

mapme  bores,
3. un affected ¥

¥ Di's ad vaw'ta@zs:

1elow S'h’zng Hh

3. Diffteult 1o tnstall
‘nter foclﬂ'ng HJonts

]
fn dense SO ls.

4, Leake In
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H_Drs advanfages of Sheet prle:
uged ag part o

1- SQL‘h‘OﬂS can be hnpg‘z

A Dl‘f’jc\::_u_l-‘— "/\ f‘ng-}'auaﬁ.on tn .S'O”f
ghborhoo

3. Sheet pile dei'v ng may ¢ IUgE ”"-lj’n or

4. Setlementy ad Jaeent” FTUPQ"”HN’

H V.(L/Ap?h'cﬂﬁ'on @F Sheet PI‘{Ef

f'H’UL Pa;rmamn-f' structure .

i\
4
\

A

with  boulders or cables.
d disfurbance.

due fo l'ﬂ‘lﬁ'llﬂh'or) wi by ations,

1. Sheet prles are often used 1o burld conhuoue walls oy large

water front structure.

' ' sol
2. They 37€ uged 10 p?"O'fec,'f‘ evoston of- gol

7. mg_ are  used 4o stabilize the around slopes.

q. Sheet PJ’I'L wa
panf}ﬁp'nﬂ ctructures,
uged to  eonttruct cof fer dams.

5. TKQZ{ are
\AC"”‘ sea LJQ”S and

aye alo used o eonstr

C-TMH

I1s  are used o support excave

tone Aﬁr b€l¢w~grvde

basements , pump-lnougeg and —fsundahons,

bulk heads,

4 Depending on the way, the  refaming structure s built and amalyeed:

sheet prle walls wmay b
1. Conhlever Sheet Prle

2. Anchor cheet Pl

o divided tnto fwo buic cafeﬂom'u:

Dredge Lines  The surface of sotl on the water side, 15 referred o

as  the mud line or dre&ge Line .
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45 What s Cantilever sheet pile?
Caph'lever Sheet™ p;fes are the Flleg whith are ugu&”g, Pe@Ommgnddﬁ’

Jor walls  of mpderate L\g,dln-k about Cm (> 20fF) op (ess

measused above dhe Jw_clgf I'ne.

1+ s called can-h'levg\p? N
e, the sheet pflu et A 3 Wl

H Why
O

Tn canhlever sheet p1(e Wa
lthes «

cant'lever beam above the fl’f'edﬂa

Dy,

= 1L
1
Drzdge Line fe—— @WE}M
/ < ey oy |ess ’
'ac,{- a5 5%0-24’}9”&
Fxed |
suppoT |
Ac  f acte cantilever  beam, F s alled canhlever
s / -
Sheet (ﬂ”‘l ‘ L
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[& Cantilever sheet Pile pznd‘ra'h'ﬂﬂ sznd/@lrang\a/r soifl*

s s "'\\ > a /
AL R 0 s
bl | || W .

| \
Ache @m
Pressume |

\ Sand

\
Diedge

——-——————-:-—-‘-—.,;b—-n—.—.?____ -— - ————
Payive, Aehive

Presure i
l’W’SSUPL\ |
e
Achve || Passive 4

Pregsure

—

. ‘ o r
F%}, Cantilevey P e penz-]'wa"ﬁmz and

_ . r depth Q:F ﬁmbeémen‘fﬁ E\B@E_J
By Formulation b : for f‘%@ proper depth o f embe dment

To JQWIOP Pt nefation shy'ps ‘ \ '
JC heet ?”U dpiven mto & 8ramulafv sof|+ The S0t pefained bg
01+ S , ,

\ » sand -
He Sheet Pfla_ above the AMQ,A%L Une s also 23N
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Sand
jg,
& v_ _ 70
‘ sand Jr 2
: Viar
&— 0’
| /=0 P
10D
2
I
: Iz’
ol ”___ _ _______S__'Ah _ Hrm@}q
% n
Yoot
/ X
" e"=0 J
‘ 7 G v D Mame‘n'}"
.‘ 1 () Variahen of
' (1) Vari'sbon uf Ne pressure
| D\'aﬁ'\"&m '

’ At dphh 2= The infenaty of pressuve & given Ko

U—I_/’: O;/-‘ O'FI ot KQYL[ N S R i (1) [Her" O-P :O]
/ I'_ g’\nn’@/

Wh ~ 2N -

Z'Y"f, l<'a :,:‘ ""’Am (45— '—j:) - 1+ g\‘ﬂ/@/

Si'm!"‘i"f'jl At leHﬂ ?‘:LI'rLK
ped K'A‘(Lf-f KQY/LL

—

d\z/‘-:ﬂ/“'r Ka¥ Ly
-.| 6_9‘/-; ka (‘YL.,-T'KILJD .,-r.-rrrr'@

whﬁY'Z ) ‘6/ /: (39+ -~ YUJ

_\‘
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' ¢ reseur
At a0y dszﬂ%/ The atHve pressure b @
/ .-
7= ToyL+ ¥ a+y (2-4 ~L9) | ¥a
Al, at any depth 2, The Pam've pressUre
6= ¥/ (F-L-b) Kp —oreor @

—g./ ! l*f‘gl'f)fﬁf
shere s oo ten () = g

cnmbv‘m'na @) §& grelds  thu net Przsswp‘t:

s 2L -Ly) (K "Vﬂp
O-/ﬁo-é,__(r}),: (b’]_lﬁ— Y’szkgf‘( (, ] ?) P

1

=
Q/_X/CE_L) CFP.—KQ) l'—"f”"c)
where, L= Ly+L2

; b a2 dopth
T Is noted in Filjure thah, the net pressur 's 2ero 2t

Lg bf_‘ObJ the C‘Tz‘i%'t h‘n{n €o

&= 03— y! (2-0) (¥p-¥a) =0

7 (@-0)= - %a’
- =
Y'U‘P"KQ)
> laz= AT e ©
¥’ (¥p-¥a)
Now drom similer -M'afnﬁlu,
40DE § ABHY, FIRPRL
G’ Ly
L y
d 4 % flj ———-j-,-‘——'}(fa_
e O30 &, Gy
Gayte LaCBp RV e
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At the botdom of tha ¢heet pile, passive, pressure, 7 dcts
From he -ragln{- foward the [eff <ide and aeh've prescure, 67

3t from the left dowsrd Hee eight side of the sheet pile
e,
The t'n‘l‘tng,‘d:y qc P@“"ve Pressuve_ 1{, dﬁfﬁﬂ %:L'?‘D

G/ = (¥ 18 Lo YD) ¥y D)
At the same depth , The act've pressure,
2/ =¥k, coni(3)

heet
Heneo , the net lateral presLUNe, at Hre bottom of the Shee

pile s, )
’ ’ — ¥bK
d;i/go“,_o;,:@l]'rb” Ly T 7 D)KP <

F :((Lﬁb”Lz)#fF + ¥’p (Kp-¥Ka)
o +r’Lz)¥P+x’(L2+L4) (¥p-Ka)
[ b=tatl)
= (YLLK 4 /Ly (- Ka) o+
¥ Ly (vp-ta)
Sy = o+ ¥ g (KP—K3> ,,@9

Wheye,
6 = 1) ¥/ g) ¥yt ¥ g (F¥a) Lo (4D

For the summahon of horimntal doreos, We have.

Area ALDE — Avea EFHEB + Area FHEBG =0

N P R L (5 e )Ry =0 Y
03714 — 2P
? Lg‘ =l @j‘-t- q(‘ rAn ﬁ»m—.rgg)
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Now, Summ"ﬁ the ™Mement  of a|| fovrers abous- point 8 yye|ds
PX(Lz"fi) "(-i @JLq')x(_[;_‘l) -f.%;(o’g"-,—@’ /)xL;i—]x -LT"— = OMMQ‘D

U ’ g '
p H'ﬁw? all values 'n Equah‘m QZD we dbtain

4 3 2.
b4t ALy — AL — AL~ Ay .- @D

Whuﬂz}
— 0 1€
e B9
g (KP-—KQ)
Ay = = IS ..
B”CKP‘K"Q
- i . +0,_/ ) q
Ay - «;P[z/ik (Kp Ki) 7] @)
Y (FP—-KG)
g P(630 +4pP) PR

¥ ¥p-Ka) ™

I Caleulalion ofF Maximum Bending momenT :
= 4
The maximum woment  WHI oceur betuken ponts € and F7

Moment will be maxtmuam wWwhere sheay 1's 2evo -
Let~ us » tonsiden the new axls 77 (with orgin st pont £) -
and Let thae pa;hf‘of- 2erd Shesr )% 8F FO'.’H' F

New, S Fx=0

Avea ACDE — Black Sheded Avea =l

.. --(20)

19l =@ - -
P— QLXE’X(KP—Ka)xY& =1

/ 2f : ””’”,,Q‘U)
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Maximum vnoment  can ke  obtained by f 2k moment about-

point )
o = 1\ Yy __,,,,,.(Q?
Mmax., = P(i-f'%’)"l_ixx/%/ XCKP—’V?)J x(BxZ)

lowss

o |
Seeh'ony modu lus of Sheet prle 18 calcu|ated 35 JQ

™ ]
= O’g:ax ,,@9

-~

- #ﬁoblerp: 01
¢ant'lever Sheet pl'le pena’rrah'ng

M 4o sand 1s shoun 1'n the

247'au;n'(- ﬁ’aur\g’, %J_azﬁém v
Here, ¥=[8KN/m3 ]
d \
KSaq’:_, )9 rN/m? hre %szmf

ﬂ‘,: 30 * Toee - _--;‘-.Z ‘L-'[

3. What s the theoreh'al lopth
of embedment P

b Rr 307, |meredst ’m D+ What-
Shoudd be  Hae {5 +a] ,wgﬁ" 8‘7&
1 g ‘\LL‘f‘ (71,12. '

mimimum

e Determine the etimal modinlus  of choef prles ' @2, =
. f P If A I?—OM%,‘__

Soluhon ~ |
)} |- Sm2 1—51N30°
Cl K = = 3 = = - ’
VK2 1+ Simg 1+ ¢hm3e 3
(19 K’, o= |+ $1nd _
1—s'n @

6"9. G =(2x16x2) = 10067 kN/m™

% . ' ' K'J/M’V
W) g77=10°¢F+ Lk (8- 92)x3 = 886
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Praad 84
¥ Ly = e = & — (01864 m
¥ 'Wp-ra) (1298 (3- 1)

‘ , ¢.8¢é
(Vl) = ~§\x 10:5};<,1+_%\XQ¢,95...)0,57)>( 2416067 % D +__,2ix 0869 % |

= £2:11 KN/m.
(\/t'f) | 2 it;E
_ ﬁx\o'-s?&x (3:66y+ ?7:) +4x (18-86—’U"F)x2x(a'54c;+—32)+ }afc?)(ﬁ)(('&‘f'f%)-f-
] N 23l |
\ 3% 0156\ %)181 86X 5‘—';—‘-1‘1

)51l
N

— 20qy0 ™M

i) 7= @4+ L) Fp ot Y Ly (pmka)
= (lexa+ De-9:91) x 3) X 3+ (18-9:81) 5 0964 (2-4%)

1@ 5@ K/m

)

4

95 - I8 - 5¢ = @163

d?Q A= y’ (¥p-Fa) \ GS"?'?DX (2"’!5)

¢ 3
— @p - s / = %)

fa” ¥ (Fp-t) crs—e'm)x(@-ﬂ

4y = _tP2EY’ (’4? 142) + o3 _) 3 cxéanxbzxayox(; -4 ) +186-57]

3’ (Kf’ KQ) C]% 7‘9[) x(‘Z %)
~iAq 2 Y094
iy (f%fé— +4P) _ aUx (CXRyx 188+ ¢ x £3.1) s
[ e S e TR
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(87 Thug, DMMX = b ,rLﬁ;(O.ee%-rE'l?V) =

0o b A - Ay —Agd A =0

Cf

' ,S ’V‘.— ¢ J— & 5‘9—0
.y Lj, + 8063 L, — 23ty (#0940 — 372" €7
2 Lq — S m

6.:02%8 ™

ng) 'Fo'r 307. Increas m D 9

The fotal lcuaghndf— He skeat P

e » L tLlat 103 D thesvy

= (a+1+ 1376039)

-—

é: = _
C 7&/,, /\[ 2P :/\/ 2% L2 ]1 a4 v
(KP"KQ)Yl (3-—‘}‘)X ([9-9:8”' _

i

P(E—'ff%/) » PL XG,IZ,'V(H;-KQ)J i (—VZL.K %,.)
= (3l (adean) - ['95?‘(’@—7-“)”x<9~'96)”><(s~"§ﬂx3;—7

o 252061 KN

—

The sech9nad mo@"“& rf fhe sheef ]01'12/

| ™~ \ N m _
o M ATA T g
Gay 170 X 10 im Y

OF w |
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v — .

._n:f‘ro\o\em 202

nd W t the adgacent
A cantilever sheet pile Pene-‘*pg-h'na ns ~gand’ (n showM

ﬁgu.mt

Heve

Ll-:_p\m \[—;lﬂrq ‘kNAnj
LJ\-;-,EM YS’H’-'; 13‘}&\1/,(5

/ o
/6730'

() Ddrew quanth've earfh pregsure diagram

@ Fl'ni L"I,_,Lq/L;—,? QV)J)

Qt.) Ca(c\;\l_afg Dact+ np v
. L
@) Fund 27, posith'on of Mmax drom bottom / X
} PO\‘ﬂ+B) Mmgﬂ and <& \’f. 6;"1:——’59 M"J/m"/
\ 50luﬁbn: ]t—gllr) 30‘ — __L. =S ‘Z
-_— K - —_— = i gp — =
a l'f_sl'ngoo —J.; ? Kl

5= AL ¥a ':QE-?XJ\*%) = 1l F¥m
sk = 207
, ) ¥a = \\4’(’7'—7"3{'77( %
/=0 + ¥ lara
’ 2019 0r€24 ™
i I SPTry CE Ay
e = B LY
6/ 3
7k + 07 kot 'J‘chq-"‘ﬂ )

P= _:‘j\ +-L7(Q_Qp\77(o.9‘3‘4
)R LT T
Lxux e X3 (et R
’ KN !
_ gl54 Kn/m o (0834 5) T X201 9DR2

sM Ly [ QG TARN
] ety . 2 @M(
= TP T sl Z %0

2 19+ 4% 3
. — = 2'39F
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=YL,y Y/lg it v/l ( by ~Fe)

=[14s% 24 (995 3)x 2+ (19-9-8) x0:824% (2~ %)

= 401'9035——%%%

7 o4
by = —E = ROI703T — 829
|7 v -k) T (w9 (3-4)
8p &X ClsT
Ay = : = et 20:0¢
A ¥/ (¥p-ta) (19-9:2)X (3-4)
IERACRDA S| excls] ¥ [RX2: 3975 (9-9:8) + 2019035 |
Ay = R el iacel® B9
7 . o ) e ~N
vy - ) (12-928)7% (2-4)
24, = 151,195
Frq N Céfﬂ}’+ﬁP) 615 x( émrwzxam-%ﬂf—f‘mmfﬁ)
X,V()Lp'—fka)q/ - Cm__.?'”)'vx (2_%)%
Mo 7 o
o , Lq4+A1L4 "AlLff"q}Lf)—A*q"-“—O
L —_
5 LgT 4 sag 1> — 2008L, 0510195 Lq = 3226 =0
e Llf = 4:@7“’\ 22 4.9 m
' - 708 9) = 6/Fd m
i DH\LW7QQL3+L4)~<@ MH‘? 1729
i ) = . N v
Mows oy (Fp-Fa) Ly = ((7—9,91%((3__3!.% 4.9 =120 08 KN/

— . 'V /A
“b ¥ (Kp-¥a)bq = RO 7035+ 120' 08 )= 324:9%  ET

- 12608 X49—2X¢1'S] _ .05 m
Ly = T aag” 120106+

n =%
03-/

L s S R E P i N A
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A
W

7 _:_\f__: -_-_/\( Ix €l s .
¥ (¥p-¥a) (19-2:81)x(3-1) = k&g

y =i
Bmay = P (2+27) _E%_—xv’z"”\- (¥ r#g):' Ry
- L] '\-" ,..L e-\"”-‘/
= ¢psix (TBF +2:34) = | Ex (19-9-8)X 212 X -5 7]/“ 3
=239-215 KNem/m
¢ Mrﬁa_x _ ng'zlr

— A4S XIG S mI/m of- wall
G,  leswod

7%= 1 YA
— 3 L¥ =
- =
/ Pe= &)1 K N/pa
/
DPQ"?-L Lvhe
P ——
7/ T =239Fm

i&': Qe29m

7,
"

b

. o5 1
,/Lq'=|°n

e s

£37= 126-0 500 £

\J\

38098 K/~
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gp specisl cases for  cantilever sheet pile penedrahing a  Sandy soil

#_Sheetwplle wal] with the abcence of water 4able s

In the abeence Of the wafer table , The net pressure dn'aaf’am on the

canhlever wall WYl be a2z shown In Flguv’e:

In

this

case, 7

[ 1

L (xatkp)
3(k P-—k;D
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And, . L‘i + A Ly = Ay L* "p” L“'BA‘J T

/

62
e A vofw) )
4 = - @p
¥ (Kp~Fa)

py = _ 6P REY (oks) 165 ]

Yv(Kp—Ka)q'
,41’ Pz 07 —r‘[P)

YV(kP—Ka)

¥ Free  canflever Sheet Fllmg,

]Gllowm?, ﬁaurc shows
and subgected +o

9 Sand% so1 |

tHhe wall-

——m

pi-|. ?P
T(F—P Fn

—

R T L R S L R S
-

N e 534’?:!
¥
Lis=
D 2 g
/ , >
!/ Lg é
,ijn 7

3 J(Me cantlever sheet- pl'le wall szfmﬁh?r
s line load of p per umt lenglh of-

fr s case,

rv 1apL

y(np,m] [Y(VP K |

7= YD (¥p-Fa)
6",? #3 YD(FP -—li'a)

¥ (Kp-Kp) P*=2F

A9 (Kp-Ka) ¥
Y%’s (\ip"ka)

Mmax = P (L+27) - -

ﬁlﬂd, -2’=,’-cﬂ)___.
Y ()
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A Problemyt 03
An aantt'lever sheet P;'le pene;hah'n?

in fo sand s shown b the ad7sent-

F"aum ]
Hore, Y =16 Ft/m3 ;/(25’:300

@) What § the fhacretical depth of
evabe dypent ;D 7

(W Re 27 meve ase tn D, what™

Show|d be. the total (U\JHA of
He shaet tn'lx’_ ,

Hheor e biea| maxium

@ Dl'h: ML the
. o - i
monag N and sechon ""“""‘*}‘“ {; - e

—

Sheet= prle 1'3(* 7 I &N/

é‘oluﬁagl: Kn = = $tn 3__.00 -:.—-L ' Ky, = ——1— =3
q % b T P Ka
|+S$1n 30

= YLK, (16 x5xL )= 2a0T KN/~

iy RE'6F . o625 M

-—

Lg =

e Y(V‘P'KQ) (ex ('3.--13»)

s C-eFX 61625
P:-_,EXQ’L—"‘".LW&/LB = 4 xre.cF x5+ FR

",P: ?g KN

§‘:L3+—'§-:(0rc25+ —g—>': Ar 9

- O¢ —_ ':."26’5'4%
0= YLy +FLg (kpKe)= 14#5A ST 1£X c25% (3~7) o
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% “écp

A‘/':—' = . é '49_ . o i\:
¥ (% -¥a) l4x(3-4) -
A/7__ Q(’ = QX;ZFVQ 1‘{:0€ZI_J
4 }((KP'—F;) 1“‘(2»%-)
s cpLazy (p-w)re] cxrox[2x 2010 x(-4 )4 2e606H
5 = YV(F?"K"’)V |6 '\;((3*_51_)'1/
. "3/: (14 * A2

Af;/: p(eies .+4f) _ ;w(dmz;’x_ﬁ?ﬁé?;"xj’i:143'37
Yy (kp-¥) (e~ x (3-4)

Neow ‘f sy 2 e % 7/ -
A Y Y N

> L;T c'ZS‘Lt% —1y0e25 g — 1140 2LLy— £33 ] 7 °
2 L‘i\: 1465 ™

l{ Ca) - Dgor- = FL3+L4J = (o:e.zy,f C/.S/G‘r) = 5:69 m

- Ry 30T fncemeage b b ‘
(@ T el lengph of fhe skt prle= Lt 13 Peet i
::(5‘,,?. );3;(9’47) = ‘“’GI:?"M

-, P —
2= 2 _ ,\/—\*XH » !
Ko~ vl I~ = 75 m
¥ (Fp-Ka) 16x(2-4)

: (9 Mwmpr = P(’E'l‘i‘/)" f’%\XXZ/Wx (K,f—}fs)]ﬁ -§~

Ji _ aex(a2+10875)— [Hx1ex 1875 x (3-497 % 7‘;”] = 36S 5 W’%

Mma 65§ I m?3 |
. ‘ juy, § = 2 = ~ImBm of 1
“ seohim modvlw G Zay1e3 |+ SE€ X0 ’ f‘wa” !
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H Special Cases for  Cant'lever sheet prle. fonetrabing  clay:
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FE Roblem 4 74

F .
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When US‘""ﬁ fe ﬁ‘xeé earth SuPPorJr we thod S we UL
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Braced Cut

## Braced Cufs
An @KC&Va'h‘OY] SUPPOHQC‘ ]o% bpac_jnﬁ sa_;ti’gm

{¢ Known as Braced Cut.

HWhy is Braced Cut:

I Keep the sides of excavation stable -
+ hamPeP the nal'glnbour struc

a8 {'UY’ZS i
I+ Ensuve that JQQP excayvaton will mo /]

M. Minimi'ze Excavalion Areg-

# Types oF Braced Cuts
1. Sheet Prle. Bpaced Cut -
li- Wooden Board Braced Cut.

:FF Vses 0F BI”BCQC‘ Cuj‘: |
j Laal'n% undep%round ?\{761
- conehruction gf Bridge ab

i - Qo'n_sh’*uch'on o]t. Gasemen+.

cons’rfuc-h'oﬂ .
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\'ne. .
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208F , A0l 2009 ' ;
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{- $truts
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i bagqing
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e soldier Beam

—
b}

S

(i) Steut:
@ A hor | 2ontal
ORlE subjected o bzndt'nz-

(Q) Thl load bgarl'ng CaPa(“-z, 0f S'h'l-d’
depends N Hheir slenderness patio:

—

N

compress 10N me mbey- Elevathion

Figure* CDanonenfs.af Braced Cut
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$# Problems  The cross secthon of a braced cut

s <hown 1h Fiéurﬂi

Clay
M Praw the earth pressure &nwvelopé, - P12 b
i ond @
@) Peterming the trut loads ot level A8 . ¢ 235 M
L L
(D Deformine fhe seehon modulug of the sheet~ p =0
prle  section requrred %
m
O\Q Peder mi'ne. 2 clulén cechon modulus Tfar He valer a4 1.
- . U
0'5” = l?o HN/‘«{\/‘
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Q) Earth Rregsure Eﬂvﬂ‘ag: Y _ X7~ g <A

c 25H
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025 H = |I"¥bm :_\_
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QF‘SXC"'S'—O'?F)X —_é—.x (25-0-F5) + —gXx 378X l'?'—z“x[(z'?-—of?b‘) + Lx 1»?:,—] = Rex2:5

= R = 59:0225 KNy,

TFy=0 .. Rp = 9572025 KN4,

FOY' S‘f ™m TV\E'h")'(af SQC,'thY) P RB1 - RB&—:_4 5 9\09\6 KN/m
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He = ngm of the sand layfer
Ks-:a[akzral earth Frescurg CO—C)C)Q'()'EY)'I’
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g y g 05 104:0)
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(b several claa layers et

The average undraimed eoheston becomes, r\
] el
=4 ¢ oty Frere + Cntin) /
' g
Where, Y ¥
¢, ey, e tn = Undrained eoheston in lagers 4,250 7 “ :‘i\
Hy o Hy arers Hn = ThitEnecs of (gfaqrq 4,8, -rrrr N HF
The average uni't wel(fj ht, /I '
ol ol o +( Hﬂ) / ' L
Ya‘;":r(‘m*r’fﬂ“zf n ’ '
T cla}
\ / i Yﬂ; Hr]
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o 32°
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and € Q5 M Clﬂﬂa
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l Hon required S @ = 3GKN fm>
‘ secflo '
Sheet prle 4o

A

(@ Dﬂ-}trm{ﬂﬂ a dUlgﬂ cechon modulus

Sor the woles a3t B
o 2m , center to center In tHe plan. Use_

The sthrufs are P\awd
O,'g;u = ]70 MN/,«'V

Scanned by CamScanner
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— V" R
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2xF
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e e
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() sechion modulus of sheet pile : \ ¥
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g : I\ S '—f'or?_"f‘. 52,9
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CLM = CNe Where | o = 517 (for 2 ferfed“fj rouglq
found at'on)

The vertical load - per zu”'ti‘ area alo"nzf Fi 5%

CL YH + (L“ C,H'

B~ By

s The facke of sfeby walst bofon heave
' - P :_.j.L'f'_ £ N eNe

- - ' Ry

" YH+CI’ At (Y % ?)H

Scanned by CamScanner



T

For excavahons. of Limi ted '”}7”“ Ly The .ﬁd_or of: ”’ae.f}
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#‘ R"Dbl’em‘, \‘n (‘Q«‘a'
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For Safehﬂ, v, V5
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D Buoyance. Failure!

: o X SR \ |
I the Shaf-l- 15 Mal\\j/ Jewan‘rzmd upwarﬂ buogaﬂJf fores, : ey

Fb: /‘}oHYm ~1 n_RD HYW | ; \\

The. tota) downward foree,

o = telght of caissen
Fa = We +Ws T g Where , wie i -

Wy = waight of seal
Buy = SKIN 'f""f-Hon

To prevent b Usyance. failure 47(: comple'h‘Z dewatered shaff-
| > Ff

* Seal ThicKness: inal
After o calgson 15 placed (N s Fos\hon7
3"’ ﬁnz bo'Hnm —f—o Plua l+ 'nns s
and, ﬁf'mﬁ the permanent base of the caissor.

LK eoncrete layer < Plamd
a thic 2y e
Known 35 the concrete seal or Plua«

For eylindriea) ealssons, t= 059 D,'%

=
r \ \ ’ 0 —_— =~
For mc‘l‘an(‘)ular prismatic  €3)ssons, t = 08¢ch; W

C

“’ﬂnesé are 51%913 supported eonditions-

H‘ewe,- Dy = In’rfrnd di'a. o—f carssen -
,P B;
o = I

Li, B = Snternal length and breadth of caisson
Pmssut‘e on the wal = Yy H — —¥ 1

CL'—“— Nf-f—' quard
£ conevete. (<3706 KN/mV)

and, 0= Mlowsble Plexural stress for

The Hay'ckness of the seal Sho‘u-\A be Safe %zu"nﬁ— fgm“mdzw Shear .
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20|t
H Pneumalie caisson:

* Preumahe caisoong are  closed 2t the top 5 but open af the bottom -
| X Water chamber at the bohom of caisson is Kept dry
% can ke sunK with e aid of ecomprecsed alr.

¢ Al pressure i used Jo force out the water -

Mgg’. 201§ | N
1 Goed qualH’H control ag work 1s done M dmd eonditions -

m P nis witl
2 eonarete 834‘11 more sh-eng'}‘n n dmd ¢ondihon: (2o16] * (mpomc, u-hln'
Air — Air Lok
3' FaS'{'QS-l" me%ﬂd' Releage
) y . r'4 ld e — B'O\A 0\.‘1‘
9. s\“—f—a{olq_ ﬁw nearlg ama .SO\l comA}:lr;Ss e r_—-b
5 Low congiruch'on pelated *iK —z | . Ty
c. can ke sealed onparld' In /,‘,j,—» i
2. ¢an be Sunk vef‘h‘ca“av‘ AN If‘ ] s
N —
D advantages: 2016 . i 11 Air Shat4
1. Emesu'vc Hron open €Yo -4 %;K_‘é\[‘g
» ' chambdr
2 Hﬂ’ghlg sKilled and it labour 15 pequired - .
3 Proper case i meeded tb avoid aecident. 13- Teumah'c  Careson

4. Lobour cost s lm'aln.
More. chanee of carsson deseases due 4o ""}j"\ AUy pressure-
G e

eonstructi'on proceduret

1 The Cuﬂ'\“’\a 'QA‘}"— OJL e caisson s care{—u\\\y ?Osi'HO'ﬂch‘

: . . ‘ expe| water .
2. Compressed ape is Imroduced 0 the  workimg chamber 10 2XP2

roungh
3 After the working chamker has been dewatered, toorKmen deseond -throug

fhe ate lock V0 io the @Y King dnember

fmdry.
15 excavafed LJH lond ToOlS d

q - Th( maﬁefl‘i“

, ks -
5. Ay the excavafion Pprogresses Hhe eacsyon avadu\a\l?j _
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¢ wnereting of He cason 15 then done.
Ho (Perease
' The alr preccure in the. calscan 15 Increased o equalite
th te head of water a fhe calkson goes down-

¢. The excavaled materis| & removed bj, buckets %rough the alr shaf}
- d€§‘ n ' A

9. Affer ¢alssan has affgned )'hA JEPH"I He c\m—g,l,? Cham ber 1S )qllcd

with eonerede .

1o-ﬁﬁ-ep concrch'ng O]C Hre wov‘]ﬁ;kg chaw ber
are. ditmantled .

15 Comple{fd , the shaff tuby

3 Box Calscon ®

¥ stm)'lar o open calstan exeept that the botfom 15 cealed from the
begl‘nm'ng ‘

¥ Prefabricated  concrete bex .

+ open aft the top but eloced at The bottom.

# sunk by fi'lling  sand or gravel or conerete N the empty place inside.

Avantages:
1 Easg 4o eonstruct.

2 Faster than oper ¢alrsson -
etHon.
3- Mmlmlsq He wmsK oJC h\hncd: I constru

Dis adva Ntages:

1. Not suitable  for sites uhere 'ﬂ?é}h waler eurrent  can  erode the undatin
2. ean nof B¢ used when the cmstruction localon ¢ in the land.

3. Foundahon base shall be Prepavzd n advaneg_ of Sl'nkl’ng'

1, Mot suntsble for high deph.
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Construetion procedure ;

1+ The ealscon 15 fivet cast on land -

A The foundaton base s levelled -

3+ Then bhe  calssens are £ loated +o the pla
4 The ealseons are then sun¥ by ‘f"'”"”ﬁ them ol

as Sond / clrrat Concrei“e, f 3mval.

co where o be P’?’Cﬂd ’

'Hn ballagt sueh

neirate the
5- It Simply rests on 2 leaelled sur face and does Mot pe

sol] « |
' : h T+ ¢
6. After P caissong has been suni Jo (+r sl pecthon

COMFIQ"}‘Q '3 jcfuﬂc! NJ"HA S’aﬂd or %T?\/Cl P

pat oM ' top ‘f’b recieve sheune furaf (oadg -

7. A concrete  @p s

20]%
# Application) of caisson:

1+ Bridge prer .

2. Br '\‘Lﬁ'x Aoufments.

3. Pro tec tion of sea-shore
4. Subway +unnel-

5 P‘”‘"P Now e *

¢ oy
7. Railudy AR

doeXs *

¢ Garbage P
and sew3ge supp!

Y faci\)‘Jr‘l'ZS .
2. water
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“{
A
A

-'lola\a:{oa9 (c\'-rculaﬂf) : ST ‘ |
¥ Problem:  an Open eatsson , s shown in ffgur'z below v Deter vine ‘

the. i Knegs of the sesl that will enable complete de vatering:
| ORI

[S'( S'h‘f’:f- c,az
— 9y

$oluhon ¢ .
——— " For d'reulsy open  calson,

.,l_q_
{“‘20'79 P 6-6,

‘H'él.ﬁh'f of— the  ea15807) below water lgv@},
H=(30+ !5) - 45 £}

The et w?wwé pressure. on  the SQB?}

7'.'_ Vw H "\bﬂ('t
= LY R4S — 150 Xt

. q = 2808 ~150%¢

o nd 1.7=(0r | %3000) PSt
Allowable flexural stregs JCOY' eoncrete. ; 0 = o4 4 =01 :

— 300 pS1
_ 423200 /S

Henee "y
! Fo 0059 x 15 xa| 28087150

43200
%
> = E%%;i)x (Q‘Bog—lﬂ){:)
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= 5510566 £V 150t ~ 2808 =0
cote R4 34—
(onSl’J,w'l'na vHu ‘H’H'c)in,e,ss )«t = Q2% J’—f'

CD._Pm}naf’e'P shear cheeks

i
Inner Avea, Ap= TRy

- -
= 6r71S 4+
N |76 7
Inngr poyiymeter

c oz oaxgagiex (A2) = AFI2Y A

Deve ’op(’al pé"rl'mp'fe'r’ 5"\1’3’0

N - AjHYu - AiYe t _17e TS X (4S?<42"l—£5"0)<q.2i)
Pr ¥ G2y % &
0 ‘\/':1 = 4all#+5 b/ 51 = 2¢. ¢ P5'|'
Allswable shanr, Vay 7’&'\”(’
= 2 X~[3000
g Vay = 109051 p;\' > M
(oK)
) Bucyaney fal;lu‘fg cheek s

1 the shaft 1% -h)’ral)y detwatered ,

upward buoyant fre , ¥,

= Ao HY
- *fx&o”’ﬂgx 2y

—~ 2216123 1b = ge2 2Ky
The Jotal dowm wavd firea

welyht of ¢ars¢on,

, |
= _ A n A _ 1133921 25
We (A,—JH)YLH.@ (;?—xzo____qmg"’)xlsvx 65 .

—~ 113739 Kl\P-
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i . !1‘
wughfo{— seal, T gﬂP\Mﬁ.
|

| e !
v = At = —:—rxls"’x l5b% 335 = 596412 |
$¥th jq‘lc-h‘oﬂ/, Q5 = 3( v L For Cy = ¢ 50 lb/p(, 1\
= X Cu P:_‘::J) 7 Do : = 0130 .
0 X GgoxﬂXQO)‘ﬁ (Ja’lf“-(j"'gf’ )
::490099'6“9
= 490‘1 KI‘P \

= [493'6Y Ki'p > Fy
(%)

s, F, =(172:9 + 5964+ Y907 1)
o,
Fegness of seal , 7 2:25 §+ )

' Hay'e ¥nesg
40‘% . ! . b l R Der}ewpm)nﬂ e
# An open catseon 15 Shown N {1ﬁure elo

°JL e seal that will enable complete. de watering

em
| -
v JERY
) 4sm || *
| 7 [om
? | v N 50_9-‘
= SOf-}'claﬂ / 4 i
; 30 K ////// )
- 'S'ﬁﬁ(h/?
50 KN/ Im

Scanned by CamScanner



eolutin s ( Perimeter sheav failure  (ue@ thiCKness (@& $TC 3 zA)

@) _per ymeder shear cheek:

. e 7‘-’ 'vf-..lg'ag' YV\V
Insj'de. Area, Ay ”’jg;(Df = ';TXC‘";) -

, 44|
Iﬁﬂ'& owme{er, ?I': A D = Cz-\tffﬁ. b4 V-Sa — 414
szz]ol;ec] she v, .
7 A;'HYbJ ’AJ'YL{_ Hewve , YL,JT?'?’ k"}/m
d - P Yo = 24 PN/m%

)V 159 X 19x 981 19IXRAXE 2550900 22144
= d . —

Y1y e 1Yy &

And,

Al ‘
llowable shear, Vay = AL = axd3000 =109:54 74

:Qoa-wx&ﬁf‘)

W St
L Ynsv, %, \/QH — 75‘5-'?\3/#N/mvﬁn
Vag > V.
— {’l poi= 6895 V-N/M“"[
) ~ 324
D528 = (R33:706- 381164

[y 1Yt

= 10679,¢ct + 381 L& = AR3F0E6

> t* %E—:o'zm ~ 025 ™
o The Halckness of seal =06:25wm
(TD Buoy ancy fa'lluve Check:
Upogard buoyort frvea [, = A HY

e = §x¢”x19x7'?|

- 398321 ke
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T'o'fai doun Wcl ﬁru » FJ - V\J( ’t‘WS TQS
wei'gﬂy"’rc’fr catssan . We = (2. —Al’) Y H
a5V 17

= (Fxe- Bn oS Jx 24X

_ 044,98 #N
wetyht of seql | w, = AP Yt

N
:.:F"-im-q)x 94 x 0125

=95:43 K¢

sih frthe, & = pL f Meve ; For Cu= 38 ENAm~
7T Do L‘X@K(“) Xz 0084

\)

— 3, Y1eX6 X i X 01 FAX 30 ( From grerh)

— g5y § KN
o, FJ - (b\/\( < WS "f—ds)"; ﬁqe‘;:!:':;\l KN > Flo
(o)
2010 |
I_H:An Opem 594.55]'07] CKMTQMJU\IW) s Shown 1n ﬁ“ﬁum below » Determine,
tha thickness of fhe seal that will emable o cmplete dewafering.
_2 | A
’ 157

se

Seft ¢ lzvj,

! ;
550 lb/f+"’7/////////(!_ ‘ _Mlsh
- SHfP cru&/
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) gd(}“h.dﬂq Gll.vem/ Lo: D\O/ & Li: rg‘/

vs 7
A
Assume , B, =15 " 1 107
jgl ‘
2, B["; JO/ .
k—fir‘ﬂ

for Ru}am;ulfw Cat'ssion,

-

S The Bhlckness 1 b g, gy Y I
O (o [61)

4
Mol Q= YuH - - ocayx s — 1t = 2g0g - 150 E
: %
Je 2 0rl f 7= (011K 3000) = 300 psi = 43200 1605+

/N 1o}
"<'=-—L:~——':—0'é‘
C; = 7

2808 — 150 & e

WIS/ é ~ )
43200X (14 1¢1% 0167)

0946 X 10

St = LeF fL 2 1S S

o The thi'cEne ss Of seal = 'Y fh

(D _punching shea check
. s
A= ‘Lix g = (IsA0)=15D £

Al= ax CLi+B)) = 9\x(IS'-HD) =460 (F 1

Cigve{o]pld. S‘\QW, V. - AI'CYWH“YE{)
d
Pt
; [§2 % (E2eyxqs— |sDX [rS)
50% 118 '

= 35,875 psi
't/g,” - R ILC/

= 23000 = 109 54 P51 >V
(o)
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(;b BUO‘/QMcy ‘Fa,g']wrz 'CMLK:
U’;w?/VJ- buo yant= Jq”u—/ Fo = Ao H Yy

— Lo Bb H Y‘J

= 0% 15 %45 X¢1Y
= 242400 |b

= g4y Kip

fﬁﬁd iawnumMJ;ﬁniﬁ’ - Wc+\45+6Q

id-ers ,

W, = @o"Ar) Yo H < (Re)xrg—_ !S‘X“’)X IsoYy 59 = ,43}5‘00/6

— 12375 Kip
Wg= A ¥et =Qsxlexison 1-5) = 2375016 = 23, FSHYp,
and
8 = plf— = ax (DX X K Cq Fov, cu= 570 W44
= QR3GAIEX 085X 550 K= 085

= q90¢75 Ib
= 490, 875 K1P

— 72 125 K F
S F’AQLWL’FW5+&5)F{?L d > °
(08)
3 1 et oK
'n(\if)lf), +/; .t—ff-dt

where ,

- Fd
at = e

A |‘\((_
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/a0

/
/

# An open calsson 16m clecp has external 20d fndernaf diamefers

fi : cf- €m Md £Lm r’asPequclar C I tHhe water leve| 1’5 Rm below
F.

fhe top of the wel]  and dep i of  base Le low He scour Lerel

g Hah
Y t\s‘ g_ m - Dé‘ff‘rm)'y\_g t"’\ﬂ m,l'r),'mum f‘hﬂ(#ﬂeSf Of m SPM
Will énable  com plete abzwde/m'wg 6f the cwssoM A“'”‘. /ghzw
s 2 and ?,“owabu. Fw‘l”"efw
£ = 2000 N/, e 2RE Y
of 450 EN o
Solutign: | ey
| | —Fz— 5
c!f'\/f ]OP‘64 SL‘M/ 7im T T_‘
v, At Mo AT , Ig: 2,
¢ = Pf{- < > N
e T4m
wnere g =4 |
. — Zr_ 6) = Q\Q’Q\?L‘V Lid *
P'c, ﬁ(")(— 5m / / {
P:’}Qé"p\"ocmm N7 K
Now - 25 azyy (981X 14-24%
% - 18190 €
Gi'ven , V,GM = 4506 ¥N/m™
Thas 368313 — 6P CE (SO
/ /
‘ |& 85

- 283 _
@roxl‘o’”?g't _{_67,3-55{"’— E

2982 - _ 0:30M
21T = T30

7
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Buoy amty far'lume chetfe s gd man : . ) )w

Fb'—‘- AvaH

oy
':—(%T-xi’qfﬂ 9,8] X [L/) 9‘6903’(16 318
T Ay | ‘ : 6ol KN
o I LU ke Rt By
VJ( — LA"-‘AIQ YG - ‘r !
o ﬁ , g "
13 —:-’103’6 K
_(Rpx_4X0 )
Yoy

Cu= 30 FN/m™ oL = 07 EA

@S = jcP L Ags Ly
X Cu n Do % L =(Gr8ax 307 %vfwcstro")
Q &5 b= u
2 6\52— 3091'92 lZ,N '

9 531 > Fo

4203 6t 3091'9’}77 122
' (o) .

. = (3449 1601
s A_

W/ ]‘h M«f:qurv\ ﬁm’ckfugg of— 5,(_3/( ,i"»’ 0'907'”"

(A )
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Coffer Dam ‘ ‘ | : ‘

HWhat 5 C’af-fer Dam 7
#The word 'Coffey' means 3 casket, chest or frunk

: r
# A coffer dam 15 3 Temporary strueture buiH- 4o enclose an area fo

excavahon of ﬁunda‘hb'ﬂv
* Coffer dams  are designed and placed when the stz of excavahons 15 VeId

la"’gz and shah’nz and br’aey'ng Sqstem  becomes Ji!ffcuH', in covenient or

wn eeonomes| .

\ . Hqures sudhas
* Coffer dams are ﬂzneraltz required fov foundathions of sfruc

: \ - ’ warere .
b’rldga pi'zrs,doggsl [oeks and damg, whidh are pullt open at

T Require ments of cofferdam:
should b2 r’asoafnabI% water
ffor dam  should ke such that™ the total eost

high -

(@ coffer dam g

Q") The dastgn and \aﬂoM“ of a eo
of construchion, marntenance and pLLmang

stable agafnﬁ-'f‘ b

chould be mimpMum.

' overturmng  and
@i‘p {4+ should b suff,ueﬂﬁz, urshna e
slfcli'nj urder  the J£|mdg/ waves and anh'qpafzd loads.

Y 'I "l 22” 8 ‘:-! 4] ‘iY‘ “ 3-‘! "I [0y wot K'
(:) I S DUH b& e “ comMs ue Zd sl e
1

so planned as-o -faa'lfhfe

easy dr'sman’rlina and Peuse o{
(V) 1+ should bt
materials.

4 Advantages 0-f a coffejrdam;
eonstruch'on  of siructures (n poor enVviven ment

d) Allows excavahlon and

() Provides safe envivonment +o - wor K

Q\y Sheet Pﬂq are eas\'lﬂ installed and pemoved

C;,\D Maferials ¢an '}3?'&3”'{] bk reused ©ON other onaed-s.
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- 4qJ

1. Eorth Fill Coffer dam.
2 Rock F Coffep dam-

3. Single Wall Coffer dam-
4. Double Wall Coffer dam-

5. Braced Coffer dam-
¢. cellular Coffer dam.

’_- # Types of tofferdam: 2015 2

1. Farth Bl Coffer dam:
* §1'ml>las+ fowm of COffle.r dam

* puilt- of local soils, preferably

fine sand |
H'Lan% derven cheet P{Ima/ N the
3 ver ‘

* Vsually have a elay c¢ore o

i midd 2.
J'mam' slope of the banK

5 shallow wi Ha
] 2 f‘d -
‘mper VIOWs earth is avaiable 3

*! * Ups
F Use whare

low veloc/H'a Of How:

Earth Ff”l’rﬁ
RN RSO B RN RN SN AT AN AN

! joo C;’:‘b“*‘——'—,‘

Z‘E—'QM - ‘730Cﬂ1

Fléun& ;

Seeton of— Earth £l Coffer dam
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2. ReeKFill Coffer dame

* Hade of rock £11-

m ‘
¥ P&r‘mgab'[gkng‘l’u'(‘(,, n ,'mPepw’oug membrane.  can be used .
¥ sultable  even 1 case. of swlf water .

¥ with s+and the ovzr'fOPang of wafer without any ser (oug dama,ae.

g sectn of  RocK fill coffer dom:

3. Simgle wal| co ffer dam:

* suitable. for rzlah'velud small enclosed area -
A cuitable for maderate flow veloftias of water and for depth wp 1o 1»m.
# The walls of this coﬁ:@ dam are ﬁenerall'd made of creg| sheet pile-

, Jd.
# Reinforced and pre-stressed eonerede shet piles are afse UsC

4 Double Coffer dam:
# These coffer dams are
» The double wall 8|'ves shbih

¥ Thic Hype 15 wseful where. seo

Provfdeci to encloge 2 larai area -
by to the offer dom:

uy Problems -and 9F3C€.ll'ml"f3ﬁong Yo

P'(’eva‘ﬁnj;n conclste¢ of +wo S‘h‘zu%\n‘b ?'amalld vertital walls 0{- sheet
" ‘-[rlhflSL ed b cach sther and the space befween  oalls ﬁ'lled.,wf?‘h sof |-
p! mﬁ) 2 |
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5 Braced Coffer dam:

& When (H 15 diffreult v dei've pr'les
then thit farp{ 01’ coffer dam s used:

# In braced coffer dam , o plles are driven fnto the bed ‘.3/\01{ they
are ,(aﬂraﬂﬂ suppor ted with the help of- wodden arl bs instafled
I aldernafe cources fo form  poekefs.

poekets here are filled wi'th stone and ear th

l"ﬂ5|'dJL the bed 1'n +Hhe wa*h;r/

¥ The am{n‘g

8- Cellulap Cofferdam:

% Thit s conchructed by driving sheet piles of
a3 ser|e of eelle.

% The cells are ‘nter connected 1o form a el
% These cells are F'lled st o] o prav:‘dtz, s+ab1'l1'zmcj foree gaamg{-

5?@1'&4 shape o form

water ﬁé h wall -

lateral p‘fcgsuw,.

- m?f ane suitable for C‘ZDOW”""‘Z [3"82 am a4,

¥ M can with stand OVCY"{D’DP]'f\g of water - |
# These types of eoffordams  2re quite expensive.

# Tipes of  Cellular eofferdam ¢
Cellular epffer doms are of Hhyee bastc 1gpes”
Q.) Cipeular Ceffer Am ) -
C'u') ; D‘]'aph[ragm Coffer dam. "
(“D Clover IeaJﬂ Coffer dam.
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CD CI\TCU|a’f’ ij P&

-
-

(0 Draph ragm Type

C\:D C lover anﬁ T'a pe.

# Dfa!ohra%«m Tzfpc_ Cﬂffejr'Jam:
consists of eircular ares 3 the tner and oUtesides, which are,
eonnected by sh"a:'ahf' dA'a,plnmﬂm walls.

# posthve sides: S \ oy A
B Bhe effeckive Width - of the wffer dam Moy be Pneveased zaq\'\ﬁ
oy [anaf'hem'ﬂg the dlaphragm

3 Negah've Cides®
Ci) The collapse or -fa‘luwe of
o adong. el

ong call will ecause the '(ailu"r(_, O.f‘ 2 mumber

of@rah'am L the il level 1 ang one ea|| mugt ot vary mere
above or belo® the fl“ leve] ftn an  2djoming call -
aoffer dam 3re veq uired  for the ch'aP'f'“gM

Gy puring f11i7g
Hhan afeuo 'fef.f

(ii1) More f:i'les per I'mear oot of
el than the civeular eell:
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H-C Civeular Ty pe Qo#@,p dam?®

eonsiets of a set of- large diameter umulam cells  I"Her Qonnecle by
wres 0}[' smaller diameter . '

#Positive si'dest,
C‘}I‘F 16 self SuS‘faA'm'r\Z, fndﬁpendf.n’r of the ad Jacent” etreutar eells .

© Each eell ean e frlled thdependently

(u) The stabi Ity of cuth eells s much larger  as compared with the
dA\AFhY'a/\m +ype -

% Negative, s1des

CDW\: eiveular Hype 15 move expensive a  ompared To the diaphram type -

@ F vequives more sheet piies for se,fh”rz and &m'w'v? Hhe Pt‘?@-

Q']:(S - requives skilled %ethﬂologg for szﬁ?n% and dm'w'ng the prle- |

(i\p The damefer of civcular coll can net be enlarged  ag destred duefo
Ibm ifathons M 7'fl+6"(9“51"’\§f sgstem .

I elover Leaf Type  coffer dam: : :
Thts type of cell consists of four are woll + The efever leaf /s
used wheve 3 lamgg coll width % Yzqm"rzd for Sh\o\‘h"hzf» aaa‘o_c-}—
a l,\ﬁjh heacl D-:lc' L,.\a_h)r',

F"ﬂ' Clow;v- Lo_a‘f THP( CO-F«er Pam
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H Which one s pre'f-e,r'a ble 5 civcular op dl'a?hragm? 2016, 20|72

The cfreular ed] 1% %crneranz pmfwab\t 4o ofer cellular -lapa for the

b l)a.wiﬂg ¥'easoms:

M o+ 15 stable as a s]‘nﬁ“ unit
UD It ean & flled a5 <oomn as i 1'% constructed '  ’ »
C";D' The Qoll'aps'a O:)C 3 Afalph*raﬂm.co,n mga cause ﬁ’\i enh'r'e coﬁ:w dam -I‘D 1%,( 1,

Wwhereas fhe collapse of 2 cireulsr call 15 8ammllz o local eall faflure.
("9 The ci'veular eo |l ususlly requives logs  sheet r,‘h‘ng.

{oll;‘qolo/,zoog/
3 _Requivements of cell Filling Maderyal:
(D E— ‘.S J[r'ﬂe_ dp&‘ﬂind'
UD It hay 2 'm'ah angle of wternal frichen

Gl T+ wnfains small amounts of No. goe sieve materiale (ess Hnan 5% )

@ W g vesistant o Seour.

4 Stability and Design of  Cellular Coffordem:

Stability ChecK:
U
1. Ce]| 5(:'&1’{!@

R Cell Ovzmiﬂrm'ﬂﬁ.
2. Cell »bursﬁ‘ﬂg'

4. || shear:
' St nt
5 . Bea{{\"na Ca?auw aﬂd Z"’HRW\L
Design Method
Coffer Dam desl'an is semi—em pivical and there are at leask Horee

stq‘an approaches tv the problem;

@) Former Tennessee Va)lea Au‘lhor)‘-fg CTVA) Mechiod - Also ¢alled
‘Ter’zaal'n"s MeHnod -
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Method - | | T TR B
' \

(2) Qummng
5 they r? simplier, |

(9 Idansen’s (ov penish) Me Hod-
T VA and cammmﬁg meflhed are mo.‘;'Hy-
@ T VA Method of Cellular” Coffer Dam Design: 2015 , 201]

used

Bis S'll'cll'ng Stability : 201¢
- d F .[_r
h‘efm, y S " F;
- ' ' .
= ﬂ;;mgm “f f Ki fiy : L " Berwm ' required
' | ] Fa ! V4
= BHY (Fr Rectangular) i =N
VvV
o e |t " s
3 f AR\V4 __}'.(NH""}
@—W'}an;,-{-caﬂ , Pw
F’i' $‘1J'Ja'nﬂ yesisfan s
b of mfly o g s, ogaryrtd
\ L] r _
£y - _foslsding Pret — = — - b+ Fu
5 Dflvw\g Foret 7]
t34
Fuor of safety , should be af leark 1127
A sliding number ‘N;_ s defined a3,
Ng = et Ppt Pl Where, Pg = Frichin on bese
a - fe Py = Driving force (= R = 4 Yu Hu

Pp = Pagsyve vesistaneg, but may hclude
a berm.

I this equation , The aehie ﬁr% P on Huw water side (st Shoun)
s usuall? naghzc{—eat unlegs the em bangment~ AQFH,‘ s Mmore 'H‘\B’ﬂ Lot~

I??m
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#Ovu’i'urm‘ng §+ab|‘lifg: 201

Cy. Overturning Resistance, .
| 'q ¥ d

b FS"*’" of ng‘!{"d ﬂﬂm‘ns‘i' OV?A”*{‘wr'n)‘ﬂﬂ?

FSu = ’;’/’,r"_: w‘f
et 1, 134
A vale of FS$ should be 14 4:25 .
e ¢ caleulated 3 folows o, =My
Pl N Ry = We i
e SOS '%VYL’: v?r?z <%

lJe,faH’ W chold be wi'th M the mddle Bne-third of the bace .

To occur fhe foi'chon resistance  between the cell Al and +he water-side
Sheet Prlfna muet develop ! Jrom  the water foree = o

Summfr\ﬁ moments about the Hoe of- e el

BPu dan §= P, Y ¢
The stability Number, Nop = E?g Cvnert, 5= Angle of folleton

between ezl £ and
B as ko Rl WEOOs b g stee | . (o.g ’rOO"'Ht)
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\ il \‘ \‘
4 Burgting Failupe : ;
| ‘ Tr "'
Lecahon o f ,‘ b
Mﬂ)ﬂ‘m\km 4\\
bur;ﬁ'nz‘\/ " No| | He
pregsune \

\

——— —

/

o
;;;yw

b?f Hoop Tencton.

Fﬁé. Eursh'nz fallure

The bur;h'ng pressuve  af aész‘k 2 in the cell ,'5/
9, = 07 + T where , Zih= effecti Ve |ateral pres
t” 'n BN

sure AUJl'i’O SO’II.
9 f*H(,td'ro;q‘ah‘c, fressuce. =Vl
e

The &’U”G‘n‘ng free. per an't of hefah{— s

T= C{%Y‘ ] |
emateriaf.
Jlowable  Tensile shress 0F sheet prlemater

T should b2 ¢maller Hhan

4 e2ll Shean: R

~4
2|

=

K]

Fig. shear along  canterline of- eoll -
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Shear along 2 plane W”nrouﬁh the conter of the coll % another pbss'\'lala
mod o of failure.

For Sﬂ’&b”f’l’%; the s\neam'na ¢ 15tanee g)onz Hu's P"ane must be Actu‘a('f'o
or a'“a‘f?r’ than the shear due 4o overn-hwm'ng effed'.

ove:r"ruvm'na Moment, Me = xR

;;vcl-ra'_f‘é_«
For stability, W >V
Sol'l shear resistonce Vi 1% computed 3 4o 1o wis ¢

oy
Ve BT = YRR dong + 4 ¥H K Y

v
where, k7= 252 g,
2—Cos™P
Kg = l—zgi‘ﬂﬁ
L+ su'ng

Ffac,inr c)?[ S’Qfe{-—lj a?aﬁqg‘f- ce|l chear,
Ve [H’ should b% 1-35-1"5']
V

FSee =

#H# Problem : | | .
Dﬂfl'ﬂn a Jfaphragm cel\ + Assume He eell saturation line o Y

Slhown 1N ﬁgu%'.

Aver
¢aturafon

9’
Ling (= 1 _3 %
Z

Assume d 32_"

safurshon
I'ne_

Pl 7R K
5‘(2\/'3*’@ +‘0 ﬁL 1@,

KOC_K TV T Tl

4

Use YF['II = 1]0 chﬂ _ﬁ.r eloan sand i d a’Y‘QVC,- Griven Ynat Y-ﬁ'\\
ﬁﬁ,”:%. for both saturaled and demp and Interlock frichon = 0-3 .

Assume, sther values |'JC nauufswgf

= 65— ‘PC-F )
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Solution Ty width o f fhe el = 2

1 'Sil.(lfng Stability s @_{_8/4)1 ’[- y
Total wab“ﬁ' of the cell, 37
B ’ . }/{2.1'1/ 1 | 22
W= 8 x (2+ -E—) Yy + BGr-2- 5y
- " ,
= (Re+ %)xomo—r@og_%)xo'oér = ¢

-
= 622840 0275618+ #1258 -0:01625E

W= 3g3p40r0llEETT
= 20" = 06779
Frichon co-e fraicrent f= tang = ton en™)

r 4 = \/\' =
Fri'chonak ﬁrca / PJL § 0-004‘75’1/

= 2100481

"o - P
mer? fovee , Py = P =t "OAL

n~

g nq’ '*”Ji ¥ Hu
DLS X187+ 5 ¥ 0106241 X

- | o

= X033 %

- 3.415 + F¥
— ¢ Y?h W'P'
P
4 Factor of ;af’evty/ng = -—r?pf-"

2:004R + 000658
> 25 = 31 475
— 0
~ _,‘[O'th('f('i’
2y 0100¢58 20004 b

B’:‘/‘f’lf‘i Ft
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2+ _Overturning  Stabylity:
e (Ps % H{;‘U) —1—6’(,3 x-—-H%)

(5% 15 ) # (3955

= 1220, #5 K f}-
d
Fom o\t (uget 001N
Mo - 1320/%5

015762 B+ 01001875 &7
13201€5

:'} )it 25T, =
> O'OOI??GE?+O:5'7??Bt 16510625 = O

B= 496 f4

Q'WGK\'Y)Q for ovefriurmhg fric fi'sn on hee | .

FBCPE“}‘PLU)';FTEXFS
:;’ 0:9 X BX<3'V?5+7QJ'—‘- 12201 g5 X 112§
? B= g0:52 f+ L 49:¢

Hemce Prov;‘&z width  of fthe el , g =50 fr

2 LlPHAt? Along centerline, Average weftof ol in the

cell of steip (15 x B F)
w=(347 B+ 0'011258) =(3'47% 500 + 0:01125 X t;-o)
oW = 17y 0625 Kip.

=4y HY e dm @’

CosY 30°
_____——_J_O
92— oY 30

Shear resistance , Fs

Mt'{'f/ F/-_—_ :Olé

(F. = -Lx o10x BOVX o Lxtm30 = 12/¢2 K9p.
~ 1 5 -_— l_
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144257, 0! 52+ 2 57y

=0t GH— X 241235
(z+&)p 1wres’ Pr=0:83% —+ Y y
, 13
—¥- + 25Ty X 7
- 58y Kip
779"
H=5. . i — 1753 Kip
Rig = 47 =G vyxo3) =17
N
Vie= Fg + R}
.!i,: 13"

= (fFr63+]7:53) = €516 ¥Ip

The walop()c(!ha?w‘ .

Mo
V=117 —
;
ey 1320175 3gee255 FIP
50
sov < Ve
GG'[C -— 4 )'26-
Ve - =14 P
FSer = Y T T323:625

O\l) Inter loc}’—\ﬂg Friction? (0;4)

10

16y
=45 H”
we now  have desiyn dimensions for the cll g follo w,

B=bof , P=L=95F and <l HM('jhf' -~ 52 I+
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_Macline Foundat'on

#I‘;ﬂe of Foundahions

1+ Foundation subgected to stah'c loads.

2. Toundap'on Sub:]'eci‘ed +o %‘g@rmt loads. P ‘
’?0071 200¢

. ﬁif_]ihin( Foundation

Foundan'ons Which are subjected 1o dan'AYn\'c fftraas caused

b4 maching s referved to 3 Machine Foundations.

# Sources of D‘t,:Lnamfc loads:

4. Vl'!om‘f'org Heoh'on of machines-
R - Movemwent of Vehiclec,

3. Impacts of hammers.

4. Earth c?ua}iao

5- Windsg.

¢. Wavegs,

7. Nuclear Blag,

£ Mine Explorafion.

9. Pi'le Dw‘vfﬂﬂ ete, .

<0|F
# Types of Machines:

1. Hachines which produ 2 Pam'odfc, unbsalanced jcom,g_,

such a¢: Recl‘Pmuh‘n‘af Engine (cpeed < €00 v pm)

whith produce on Ympact loads, such 351 Hammer

2. Machf‘nes |
(O — ‘IS‘(J blews per mmufe,)

(SpeeA 1'n betwen
3. thgh speed machines ,such st Tur bines (speed 15 e

move than 3000 P?MD

! eveXn
ﬁ (
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F Centrifugal Machimed
Bgged on Coﬂf\;qur’ah'o-{” ‘

. Hng
1. BlocK Types eonsist oJC a pedestd] reshing on 3 PO 4

i

2. Box Type: coms)'ste OJ( 5 hollow eoncrete block:

p A Sla/b. l
3. Wa)l Type ¢ aonsists of a pair of walls havirg a fop

' 2 hor'zontal
f S L’]HV'Y\ '

brame sktheie, topse

| [ D]

Block Ta pe Box sz pe
|
B lé—— Frame
NaHT«j?g | Frame TEjPQ-
L0 [ 2~

H General Crifevia Hor Maching Foundafion:

1. Tt should be <safe agal‘nd" shear farlure, -

2+ Settle ment should be  with n f@f-g IR

3. Negtural J[Yunem}f of foundation should be either area‘rew
than or less than The opersh'ng frequency of the machineg .

4. Amplitude  Under corvice eondthlon should be with In

He Parmfss;‘lalt L+
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f

L T i RODwY WO, SRS O YrSERL PR, - W, Sy | S Ty -

5. Combined center of 37*9«/1'4«3 6f wachine and fpundation should
e on  the same averdcal F.lane_-

£ Leve| of madnng foundabion should ¢ lower than of

Tound shm .

R0|F 201
+#+ Pem_fiwcamen'}* and Construchion Detarlss

10 The reinfircament in the cnerefe bleck ¢hould
legs thany A% z?/mﬂ

not be

all ?l'h and of)am'mas

2.+ Steel m‘nfome,fowzmen% around
| of- the cross

¢hall be af least equél 45 0:67 fo 0-75 7-
¢echbnal ares of the pit or O?em'ngo

3. ﬂ’\& Re;'nj%ymm@ni- shall yum n all the +hrea di'rechons.,

4+ The minimum Tel"nfcrczmen% sha(l be ugua{lj/ congléts of—

U1z mm _bar] af 200- 250 ™™ spasiinge

94 no- bar

5. The ends of =2l bar should be always

' I ceed s Imy S(ﬂm'ﬂl&aﬁg
6 If the he,gm‘ OJC ﬁundghow blocks exce

n all divectionsg «

hooXed -

refn for ment—  sheuld pmvrdc

'y “\Q 190
h be 4 minyMmum O-f' '}5 myn 3| ]"f‘dm
?, Tkg covey S OUH

b i eaneides and Teps:
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H30me defi'nihans:

1. Vibrahon! The h'me Aepende_n{- repeated motion of 4ran slation

or potahonal "HPQ i caled Vibrahon o Osefllation.

2. PerioMe Mohon: The woh'on uhich repeafs i3 self periodit a{\g/

in equal Hme interval {s called periadi'c mohon -

3. Pevred ! The hme 'n whidh the moh'om rvepea'fs Hsz\f s called

peried or peviod "j)C yoti'on.

The mofion completed vl period s called cyele of-

4. tyele
moton .
5. Free Vibvahion: The wvibrahons which occur under the

n fluemce of forceg (n herent” n Hhe S;gh’m I’f‘mlf wi'fthout-

’M} external JCOT“LS s called Free vibvation.

017 ;2062 .
¢- Free C{GMpe_A '\/|'fo'ra'h‘aY)1 When 3 VI.SQDLlQ AQMPQY’ s ’c?chLQd

to  the mode| that oud*pufs 3 JCMCL Hrat (s Prokorhbnal
{o the ve[ocl'%bL of mass , the dﬂmpfvﬂ & called wviscous,
bocause U models the effects of flutd within an obgect:

A01%
7. Pree uﬂéamjpaai vibrahont When  Haz J%v-oq__ oJL VI's COWS

cladmpeh % no-f— PYDPOY!'/-,'JY?M 1a 'ﬁ'\ll fﬂﬂ& vl‘b'rg'h'onﬁzf
Ve[oq'-ly then , i+ will be called dree, undamped vi'bration.
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2017 : 8
% TFoveed Vibrahme The ~ibryahon  whidh occur under the

' fluen e, of thu conTinuous extermal forees 15 called Foveed

Vi'bwahn.

um't

a: Fvequ“”(‘i’(" The number of <xdcfeb of mohon In 4
Fme a5 pnown s frec,uewcz/ of wvibratiom ¢« I+ fs usually

2xpresced in Ha.

0. Natural quuenc}f: The system  under  free vibrahon ,

V1 by ates at the :quuzencb( Enouwn as The natural f*equcnca-

W1
11+ Resonance: When e Jcrequenc

Yo

Y of em'sﬁ’na, Pree s equadl
ane of the matural fyeo{ugnu"eg DJC the system the amp litude
GJL motion become €?<¢£55('vely Iwge- This condi'fiony 1's Enowm
3¢ Regonance .

e D ng ¢
42 BMPmT%f_. The  resistance o mabion
frichn  and other

Which cbzvzlopg due 42
Cauges 1's Known a4 dampfng.;

13- _Vi5cous Damping «
. PG The +\dP€ Gf- damp:'n,a, N whidhy R JamP;'rg,
4 ro i , : L
ce.'ls propor Homa( 1o Hmzve/ouw 15 cafled visepug Jampf‘ng.
‘ I+ 1% €Xpressed 3s,
| £~ ¢,d?
IF
Where , ¢ = Damping co-effyemt

de \
—d'_'t’Nc ‘Vﬂ‘@(_' ‘_y P
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. : .
14+ Non- V1% Couws b’amva\ﬂ—: Dam P,'YL% mog’zl.g i which the 44'55 ,‘P,,‘,"__
hive, JCDv e s C{EP&’)J ov) ?W?g“ qu 91/1'{} ofhay  than the (nstant-

b i< called on ~V 1's cov §

INeoug ?emzrazh'zeé Verou'f% them ,
dLE““"WPI'ﬂg amoded . and the Jampfﬂg Ve called non-visous ‘J"me(y’

Lg-'DE_‘;}Y‘e( OZF Freedom: The number of- l'néepem]eh‘f“ co-or dinartes
Y’Mzui'Yﬁci +o described Hhe motom of Sﬂsfem s cofled the

427%{ of freedon.

S R01F, 0|9
6 MEL;; Sprllnq SVS+2MZ
J

A Sgé'i’m Of magies
‘ : | i e e al
'nG .14 s a2 elassical system with sewve
V]ass*SFﬂ"é S}jS)fQW‘
Jaaru of freedom -

' o m and Farce <prings
A sy stem cansmh*\g of ol Pring

ohich arz conneeted by 5prings s c¢alled
For examp'e

has Two degrac offrm:lc'm‘

Fy- A Mags- s prirg 5675*@'*;'
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Machipe Foundah'on

H Seveps| Ralaﬁonsh|"ps:

1 W""’x/——ﬁ*

wheve, Wp= Natural Cireular Frequency (rad/sec:)
m= mass of bo&z .

K= sprr‘na st'ffness.

2T = —a!,r; = QA7 ,/I—E Wheve, T= Time 1'n Sec.

30 Wag = WAl 1=

9 p=_<
Ce
h. ¢ = 2AmK
W
¢ 80 = 2y
277D
7. 6=

T

In = Natural frequency ( eyelefsec:)

wheve, Wnq = damped Natural frzquencg ('Crd%)

E or D= Daman? o_F;)dvr

wher‘g_’ ¢ = DamP,'ng Co'(’fﬂ'(l'ﬂn'f—

Co = Crihcal D?mpl'rr?f

1.36 D>1 » The sgsicm s Over Dampeé
p=1, The syster s er
D<A, The sysiem 15 under damped .

f-h’callj pamped -

Wwhere ,

§ = logam‘ﬂi mi'c dfcfﬂmw%/a’ntfzmanf‘

# Vi'braton Analyst’s of Machime Foundahon s

1+ Mags®

2. Spring Shffnesst k-
AV

AE

—

L

mass of foundshion bloc K

wheve , Mg = ;
and mathink

M¢ = mags of sofl

wheve, E= 26 (1+ H)

&= modulus of T‘fafleBl
N = Pcn'sson’s raHD

A= cvoss sechomah 87¢d of specimen

E- Yuuf\g tc modulus,
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BarKan's method: v - 13 E I\IA— wheve , A= Dase avea of the mﬂlhl’hc/
Avea of- contaet

3 Damping (onstants: ¢ _ 27 )
d

) , — T !

')(l

4 Natural F‘requem(‘é{‘, Wl = ,\[—_Eﬂ—l

. Wn
n = 2

. = Coh ‘
BarKen's method : wp = _,mu. A | | |

’ * com YFJSI:f’n
(Urf{{‘l("(ﬂ‘{“ Df‘ q{qs-ﬁc umforfm P (#?/mg)‘

Wheve , Cu= , » |
s 0)[‘ foundahom w'th sor [ |

A = ('Oﬂ'f?'('!‘ ar<

K:(ufq

e, 113E L
- l_/t,r'l’xf\fﬁ

fo .-
Zmax = (=)

tJud
Max fmum Amph fycL

-—
—

Wheve , Zmax

= T’-OT‘(C (N) V\}
- " operahng frequency ==y
Y“': Rc_;anamcﬁ JCY-Q[),UEMCH

%\%
3

s

-3

5 Force Vibrahone

F RN, fachr
; Lo heve M= Mpam-ficahdﬂ

N Cl-r™)F 4 ¥ r>

’\/ F
IF]= FoM AT+ 20D T

M=

— Tramsmitted Jor e

TR A
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2019, 2016 |
H A 20 My verh'cal compressor Joun dation sy stern 15 operated

U 95 Ha . The sofl =+ the site 15 medi'um sh'Hf c{gg . The
Cy of whith 15 422%0T KN/m? | botep mine o matural
Jereque_ncy and m?gm'ﬁ'«ah‘an Factor. fecame Ms =025 Mf -
The base area of fpundaton 15 3.0 mv. Censider , D=0

Solut’on:
Total ™ags = m m
= :;,'r $ 3
= 3.35X10 Ky
e~ ) = 379 M?
Grtven , 4 3
. _ guxio ¥N/m
wWe ¥nswJ , U(" e __(‘_“r—:l—— “ -;44?\2?”07’\’/”?
ety » = -
Nanrsl 3 TENNCE I AT A= 30
T 3.75 x 0%
frd ‘
¢ } = — ;
M'aﬁmj‘ﬂ'(ahvﬂ factor » I~ m
Heve ), v = j" = A5 — 1'5_'4
Fn 29+ 17y
Thas, 4o __,ﬂl;_mﬁ_f - 073
JO- 1 50)F ©
Q (Fns)

R01F, 2011 , 2007 |
H A ma’ch(m foundation Wei‘ﬁhs 70 KN and hag a2 5Pym3 eonstant

K=13500 ¥N /fm, Axsum'h& Hre damqfa(ng Core ffyuent, ¢ of-
the 975+€M a3 24uef b 210 KN=52< /o + Defemmime (¥ whether
the system !5 Over damped , Undwr demped or crih '@JIZ damped -
(D [aaagr:'f‘if;fm'c decrve rent= (ﬁ)i' fe ratio of twe sue e s8ve

gm/h'fudz , and C?V) da?""f"’”’ nafur af f:ngquzmc/yf
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L r}
Soluhons pm= 2~ FexIO _ 31356 Kg
T 9.8

We Know, o
Dampfrzﬁ, faf_ﬁr’, D= —C—— Gi'ven , (=210 KN-s/m

c

Heve, ¢, = 9\.)m}< — o\x\] 7135.¢ x 13500 % (0°

s Co= 62079393 kN-S/m

oD = 210% 107

T Tezerysyz 024 <1
Heme , The sy sterm s under damped. s
@b (Oﬁgm'%m& decvement , § = 2a b - A X3 1YeX0-3Y
N1 -p™ J - (0™
g R

T s )

2 2027 = oy (-3‘@

= ?‘% = 103 = et o)

&) D%pe& N atural frequeney , Wny = Wn [1-p>-

= '\}Ix N1- (039
m
QW o] 1= (3D
713504

= 409205 rad /see: '
1 ()
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a01s”

. HF In a test block Of the sfze ['Sm X 1:0m X 075 M, Yesgnan
occurg 3t 3frequme,\3/ of 20 egcles porsecond 1 the verh'cal
Vibrahon . Determine the co- effrgent of elash’e uniform comP’ffﬁlon
f the mays of oscillator s 70 3 and the foree produced by

s eyedes pew seeond o J200N - Also compute  the mMax|muUm
afmph"fudé 3.7}" |5 (ae/teg Perr Seeond.

Soluhion:

. @a
CO We Fnow, Wn= YV\A-

4 4
- — Y 20 — /25’56(-/ 'a/kc.

m = macs of osclllater « mass of concrelke blocK
= 70 + (15 x 1% 0075 X 2400)
L M= A0 Ky
wd pz(rsxa) =15 T

Thus, |26 c6Y = rcum-r S (w= 292 %107 K9 /m?
A a7

()
(H) e KHO(AJ, 2 _ T‘o
‘ max ~ - wn'v (}—Y‘VD
Heve , F, =12.00 N
- 246
m = 27‘?0% /Wn~m‘?é 7
15 _ or#5
® 0
-5
- _ 1200 _ — 4raFx\0 M
‘ TrEME T T gg 0 (12666 1) R (1— 60 75%)
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|

20]Y
H The regonan of 3 tegd blocK amx (m X |m  occuved at—

25 tyeley fcee. (n the vertical di'reehon » Tha o Her data

we ¥ follovs : "*’Cfﬁl"*"of osc(llator :4,9_;4(? , vertieal unbalancd
Sovree = 0-5 fones, unl't wug ht of soil = 1'? +/m3 . (aleulate
the apparent- mays "f sol -

Soluhon; 3 3/?_
—_ 1qFFE Wy
wu'@ﬁrf of Sorl, Ws= —2’— AY A [ 44{ ~ j b

Heve, Wy = Welght of machine 4 found at'sn +umbafoned
fores

- 42 —+ @\Xlx § X Q409+(an'7x 1000)

T 1K = 20305 1¥ ]
= 5300 Fg = 119232105 L 172

T4 #/m? =62+43
AT P (L LR
Menece ?/'2_

7 I 014775 X V1gaz.a)
WS:%XG-WN?{NG"?’([ 4% 106413

= 977766 ¥y
g : ?7FF Lk
£ A"PPW@”% ™Mass OJL 5’0][ 4 m;’ = 9’6( = 99(’7.'

1?—52&"’”]
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. = The {s1af masg of 3 machime and a m'g;‘d base foundation

< 100 Kaztf Caleulate the verfca)l and horizonta| natural
frequmg} . Gi'ven Hhiats  Shear woduduso f <ol =25, pot‘ssy?m’swhb

2 0:30 and aread Of' base = & m™.

L

Solutian:
we knew, 1118 E A

= ——
_ ngz&’fw/‘f M]—;
1—H

g xerem(red)

= ~
1 —=(0:3)
= 19F-F RV/M
: 71 %102
- I E ﬂ\ri‘?j__——
0, vor Firal mafurad frequencd. Wn (n: - 100
_ 44465 rad/sec.
) ‘ ‘w
d) Hori"wnta] natur ﬁgqumty,Jn:;’j;X n

= L xqq4es
27T

. 077 Y
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Be: punmia (Example- 28H) 5
4P i mashirie "‘“"’"“8 2y ehote wa;jwojﬁ 0000 Kny has an unbalwmce

such that- | 15 subgected 16 5000 K/ 31 3 frequently y of €00 rpm .
what Should Le, P Syrz'na constant  for fuppc)rhng fPWhﬂS Ve

Hre_
the wmaximum Prec fransmited Th 12 the ﬁunclﬂ']l‘loﬂ doe o

¢ lected -
m&&t\l’r\e Is fZJ Le bDOKN. Assume, He d’am,ﬂ,’hﬁ can be | Wzﬂ

S glutron g
m= _R0000x1000 . 9,028F-X10" K

‘/'rg’, 10 T

X102 N = ¢oo Y P =
— = ) 0
Giien, F.= SDO0KN = 5009X ?

— O

gN b D —
o 500)”0 ”
FT = s00 KN

we Know, -, D=0
Fr = Fo Moxal L+ 4 Fo M L j
f _
e A L'.’D*.: OJ
:? FT \/(‘1___ ¥ )«}- pvY
>Fr = i
N =
F - 5000 ><L°z

2> (- = Fr - 500X |07

.
_y¥) = 10
> (177
_ 10
|- = ~ .
:? 3 G“r\lfehfw"iopys
r«\Pl-—: 10 % 33 E1 Kﬁsﬂ%SQCj
- Wn D e
we ppw s = L2 z3 T 7 end
«)ﬁ; K = W :(Z{r 9??7”" X 3 ﬁjqj;ﬂé W’?/SQL
4 m‘n , wn = :'77 L 3 /.
A ) o (Am..
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\ Mat Foundation

H What (s Shallow Foundahion?' 45 ‘
Shallew Foundatom is  a ‘f‘dPe of bui \JA‘W& foundation that +ransfers
bufldin@ loads 10 the earth »w.r’g near +o the surface. The depth ,of

the shallow JoundaHon = is Jess than or equal to e width.

are r’e{er'r‘ea] Jo 3¢

. Spread jca)h%ﬂs and . mat foundatons caenem\la

Shallp Joundahons.
H AtY what situation do you ‘Sugc(‘!-es-l— shal\low fﬂuf}dahbﬂ nstead o£
degp foundation? 15, 1¢
Shallow foundations such 3 foo ting
thallow foundation 15 oft

and the eiructural lead il
'Th.ej could be sumﬂﬂrd

and Qasley

¢ 3nd waf’rs are cocd less

o fruet en scelected when {he soll has
i OXCp88IVeE
. i | net cause 7
%oog lazam'na Ca‘?ac]hd '
setHement of the under laudl’nfa soil layers.

: i £ Ned s
fthe following ywo condrhong are fulf

Causgd b‘a, 'H‘\Q };u(\&\'ﬂ%
} @) 'The SQP?Y‘"lmPDSQ

. -\~so{\rs~h~'a+a u_Sbawn 'n
He 2llowable bear Mm%

ltes Wi n
4 efvess (49)
capact Y of A‘:ﬂef’-n

' $hallow -
Figure , / foundaton
! d the N
i The builgrng could withetand The L TTEELT 0l
C) . s . 1| Send — AP
nt eshmaﬁé :fof' o "<“~S=l

expected settleme

et Aype oF four

d a-h;oﬂ ‘

IS
|

1{ ene or woth - of these, two condihong T3
canmnot- be fulfilled , the use of deep
foundation should be Lonsl'&wegl; |
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H What s Mat {oundatien or raf+ 'ﬁ)U“c\ﬁHOn’? 1%, 14

A wat or raf+ foundation ¢ essentially 3 large contnuous slab
S'UPFor*h'ﬂﬁ more than one \ine of columne and wallg under the enhire,

steucture o 3 lapge part of the structure.

# What gitushon do you suggect Maf foundatiey) Mstead M
fnoﬁna? %, 14,12

Mat foundahon can be suggetted for fO\low{na comdr Homs ¢,
, (aF‘aﬂ\“h& but will hQVE ‘l[‘O

d) tohen the soil have low beﬂrl'na

suppor - high column or wall loads. T
d have -‘(0 eover more Haan hgl]‘: bu)?dma ‘

oy

@) when spread footings

; v i be Move economicale
< 1( =
area, uk of mat foundathons My i

differental
which help 40 veduce, the. A

é@ Mats may be supported by piles,
setHe yent of a Sstructure buflt over h,‘ﬂh](& gompressmble sotl.
@9 Where m wa-fe;p table '\S hﬁ’a’h/ mats are 0f+€ﬂ P(&)Cﬁc] oveéyr

plles 4o contro] buoyancy

H What  are the A.f:Hev‘e‘ﬁF typer of vaft founéa'h'on? 16,15

Seveyal 'h(‘ﬂ’“ Df mat founda-h'ons are used cm’rﬁ'ﬂ‘]"\l&' Some OF

'ﬁ'\ﬂt.f_(‘)mmon -f—(dpq are !

t

1o Flaf Pla*}g . The mat s of— Uﬂl'ﬁn’m 'Hﬂl’c,{inggg. (Fla. 9)

A Flat plate  thitkened wunder U’l”‘f"ms' (F"ﬁ' bD
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2. Beams and slab- The beame vun both Loays. and the columnsg
e lotated® at the (mieveechons of the beams. (-F’:é. C)

A Flag plater with pedestale, (Fige @)

50 Slah with bawwment walls 3g @ part of the mafT. The walls
act @ shffenens for e msat. (F[é.@

@

H Discuss the degiy

n pro
p Qedl-lr‘e o Ma"_ :ﬁ)undah.an, l?; 16/,;/ o¢

The  shructural desgn of~ mal  foundations can be caveied oyt
b«& +00  ¢pnventiomal methods

1. The convenh'omal Pfal'd method
2+ The ’app'ro'xfmah jC[Qx\“”lQ method.

The conventional vigid method of mat foundation decign
can e ex Flsfnad step by s"rc]a Wi Hh re{e-rencé 4o the

 following figure:
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8y | 8 | b
|
| |
| (
N \
N .- v v (AN BRSE
| ' ' ‘ |
\ 1 1 5
| 6 ‘ & i 6\'5 § 6\4
1 5.
! v1E | m®m> | ®m . Wr . -
| e H i
£ o >

Steps: -
1. calculate He dotal  column load as
&:@N\'f"@\g\"“ e\,q)‘f"’“’""‘"

the .
' . ’ below wmat at ponk
< DE-{'evm\YlZ +Hhe PTQSSU‘f& ot the soil , A Q.O ™) : P ' [

Ay B, Cpomror ba using H\L‘ue\quahonm .
| G. o 1y -1A%d x
1= © "ﬁx’ﬁ S
nerss A=EE 3 1331_
BL fy =
Iv =T Y S

(B
6Ly Heve, e‘x,‘% gt
o
¢4 = 2
p /
PANYK ka1 & rddadad

Ql""l'f‘@\l 9\*“"" and, ¢° O~
B~

M= &840 M=

~” and *j Are calcu\a'\?d%'fo\lows-,

/-
e =
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3+ Compare e v*a-lu_es of the sofl prescures with net allowable
soil pressure 4o defermine  whe ther G < Tanne)

| | ’ M and di'rectiong,
4. divide the mat (nto ceveraf s-?wps n the d

Let the width  of any S'"rm'lv e Ty

2 ﬁvaw e shoar V and ke moment M, Ajaﬂmwm for each

i di'vi'duald s-h"fP (in Ha w and a4"“’(,1"!'()»73/')

of Ihe mat ba d_'\zcky'ng

] . A
41 De tevrrmme ‘e ef’fechwi dQFH" e o tal

\ . mﬂ"
for cu'aﬂomk Yensont Shear near Vvarrovs old

. d Columﬂ 'O'aci
Sechon Ve > U where, U= Faefore ‘hy af the tolumn
< K& ve = Shear Ca?a“-ha )6 cation.
. . s one dUvrechd
T From tHre monent Amfar’aTng DJ( all strips AN '73
| . L A neqati~ve momen
. | m  positive d Nég
v ' O\a’rmf) H\Q, manimu

(n or ¢) | SR

wid th (Ge. R By

per un '+

- unth widity for posih
¢. Detevmine, the el of stee| pe HA P -

. . ~ and diveetHons .
Ind neaa/h've hemfwmmmi— m e (ﬁ

we have. = e
. a u)NTC, CHE - ~
Mu = (@ASfj(d"jJ O:S"aj:( b
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4& What s compensated Foundation? 13, 07, 14

The net prescure Uncrease, (n the soil under @ maf foundation can

be reduced ba "‘””’Qas\hg the JQFH" Df OF the mats Tk,’s gPPraacL\

s aenara”a refgpped o U the Camf;gngafee( foundation .dﬂfl'gﬂ-

I+ % exﬁcmly usefa] when strueturec are 4o be buwlt+ on
éla '

vﬁ:dﬁ:f:e“;ai a»dcqoer’ basement 1¢ made belova the hl‘ah_"f’

pov 150 of the super strueture , seo ﬁ.;f# He net pressure (MEredse

fn soil at any depth s relafively uniform.

The net a\}zf’agz, aFPh'aaL pressure on sorl 15,
C'L: % - B/Dyﬁ_

e \ 'n the net pressure on col | belew ‘F"U"‘J&‘HO”/
No (ncreasfe,

Q=0 . Thus, _ a

D7£ Y
Thg refabon  for 7 1s usuaﬂg, ’T‘»Qfe
a JCUH‘J Compgnga-ffd ef’aunqls-hofl'

aaaa"ﬂci‘ bea‘fﬂ‘f\j Q“F“"’f‘g fatlure, for
‘ 1 \ &
-founc\ahOﬂ_{ C('Q’ D7C<_A_3’> ma7 b{

rred o as the cthf‘k o-f-

The factor of safe ty
P‘W’HM? c@mPangafac\
given 2% : £ = ety Tnercy)  pare,

7 ] _g\_ . KD:,L Cfrmr(ol) = IJQ‘f‘UPh.mEfZ,
d bear*r'ng capaeity

FH (‘amplﬂsa'hzd Foundaton
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¥

]
;_#_Wha‘l’ are the des\'ﬂn consyderationg o Mal foundahon ! 10

L

/

In the convenh'onal mé,'d method of desiyn,
) The mat 1S assurned 1o be ,’nﬁ‘m'-hola 'm‘ar|'cl.
o) The sofl pressuve 15 distributed i a straght Ime. .

(';D The cerHrold of the gofl pressure s comcrdent with the N2 of
action of the resultant column loade .

T

Resultant 0'{‘ sof| pressure .

In e aPPY"W:ma"f‘?_. f!zfogLe me thed alL dm'gn,

@) The sofl lt"s agsumed 1o be oguivalent- fo an mfinite. numbey
of eluht s’prtl‘nas + This agsumphion 15 semo Hmes s Y‘e'ferred
fo 85 the Winkler Hundation:

\
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\ : Ma’r Found ahoﬂ

# Bearing Gapachy of Mat Feundahons:

# Fop Mats on saturated Q\ag(g’ =0)

The net ulimate bzamna caan’fH
Df
0195 et B
‘V%«zﬂu) =99 = 51 C“<|+ ) (r g )

!

B R e e v BT o s TN o 1 e A TSl S NS A

Cinwr(u) [If not ag'veﬂ , assung FS:’—?':]

Tnes+ an) = =

“*Fov Mats on granular soil (c=0)

The net allowable beamh(cj Capacﬁ’y,

. \ NGO Sa Lmn)
In & o 5
A s - wl'dm m
hepe , Ngo = Standard penetrahion Aumber B

D ' _ cotHlement (M)
1+ 0+ 33 (——[3"&> <33 Se

FJ =
\ + 013y ]
When the width B 1 l‘wng ( G ) = Segm
T e mm
- | = Neo <1+ 0123 —Df——:{\( \»-—————v
e ‘/qna‘-k(ali) [K%V_! T ai0g l. ( g ) =3

Se (mm
< 16:23 N, *za:z

In Englich Unts e

% (in)
\/C'ne-}—(a\p [K»‘pm} = o5 N x| 1t 033 (lé:)] [se m]

< 033 Neo [ Szﬁﬂ)‘l

¥ The Met pressure applied on 2 foundaton ,

Deﬂd we[?ih"' O‘f‘

‘ where , V=
Q= —eA—\_ ¥ Ybf} S the structure and
» L|\/E IDQA
1B
' = Area "f raf
In all cases, q < CTﬂ"—“‘(&l\) A r

Scanned by CamScanner



Refevence Book: Foundstion Engineering— BM Das (8% Edition) / (7T Edion)

E o ol oy (gﬂ 1",
Xample-8:3 edihm) L
# Determine the net Ulhmate laaam'nca capaclty of 3 mat foundahon

-’mea_gumha_ omX gm  on g saturafed elay with cu =95 KN/~ s B=0
and D}: 1'5m

SO)U:“\‘Q:(\- G
22 on: ‘ven, = _ I
L=20m _p=em , ¢ =¢5 K"j/m“’/ Df,,.:,m
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