duinnoauno
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4540124
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3.1 §IU e 2544

r
I v

4
< o ar v [
gswinadudugisndn  Wedimidnussnnlaglassadudmuunsg
1 3 o & 3 = 4 ar & Ao r 9 3 r g W
druguludufuniotuniu fszduanudniidindlasaduiu Tasglievesgsnhly
¥
ponuuliSuussRurstRunieiy  luanmzdousdandngunnendungudiums
SAUAUYBAIUTIINE T 9 FAIAEAY
b4 Ed ]
syt 1 uns Ansaies BT UG IEHTINAATHLLMAN |, MIATUNTUATTONAT
9
(Uplify miouseindrdeaninseadis ( Lateral force ) Tasnseenuuuiuszniuglin
YD TUTIATIUAT WAz INOAAMINIAAIYBIZIUTIN

d
msiuaSuuaansam 14 laen1s driven, jacked, jetted, screwed, bored uag

v
=t

o wg o = =3 A o_ar r ar
excavated lagTaqildiiuomezduwin 197, aeunia, man viethiagee q wiswny

MU FHAYOIENITY

+ 14 1
a15197 3.1mMIuunstinveuaufuiuovziuunnn lnodos muasdie q dell

foimun Snusizvouauiy

Installation Driven; bored; cast-in-situ; jetted; excavated; augered;
Displacement Displacement; low-displacement; non-displacement;
Material Concrete; steel; wood;

Function Shaft bearing; toe bearing,

Capacity High; moderate; low,;

Shape Squaré; round; hexagonal; octagonal; h-section;
Environment Land; marine; off-shore;

inclination Vertical; battered;

Length Long; short;

Structure Bridges; building; platforms; towers; machinery; etc. B

1IN gaugny 1huwoey , 2542
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¥

Yotfydfmseoniuy ( Design Criteria )

eil"ﬂﬁmﬁjam‘suuﬂmu(Bearing Capacity criteria )

1w factor of safety ﬁﬁwaﬁiamﬁmﬂﬁwaagmﬂmmzﬂﬁﬁ’mmwmgmﬂﬂ
ifuﬁﬁmmﬁaﬁa'l.ﬂf:

g3 eI ( Foundation )

Shallow foundation FS >3 rf}aﬁﬂﬂ%ﬂﬂﬁﬂﬂ%ﬁﬂ%ﬂﬁﬁ;

Deep foundation FS. > 25 SmEumssonuuuiiaty

auTassadrediuneiufu (Earth retaining structures )

Retaining systems Earth structures
Permanent structures F.S. = 1.75102.0 F.S. > 15
Temporary structures F.S. = 15 FS > 1.2

Forigydiins ( Deformation criteria )

mﬂﬁ'@ﬂﬁ'1m€m';ﬂﬁ"m‘mﬁmm"wu,aam'mu.u'muﬂ‘%'a madonmuesyuiiasiild

¥
'Iﬂiqﬂ%’mﬂﬂﬂﬁmﬂnﬁmaﬂe‘lﬂﬁ

Forioad FrUTINALI FIUITHA
(Criteria) (Isotated foundation) (Mat foundation}
1} angular distortion 1/300 1/ 300 { titting }

2) greatest differential settiement (Apmax)
clay 4.5 Cm. 45 cm
sand 3.25 cm. 325 cm.
3) maximum settlement ( Prax)
clay 75 cm. 10 cm.

sand 50 cm. 6.25 cm.
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4) Other recommendation
Peck, Hanson & Thomburn { 1974 ) 2.5 cm. 5.0 cm
Empirical rule on (Apmax)
clay _ 0310 0.5 P, 0.5 Prax

sand 0.75 Prax 0.75 Prax

3.2 AliaauUnNINYedE Ay ( Ulimate  Bearing _Capacity )

o B - 4 & MY Y e A
g’llﬁﬂﬂmi!ﬁmﬂf}ijmmmﬂﬂ’mu Ni@ﬂ’]ﬁﬂ%gmﬂijgﬂuLﬂQﬂﬂﬂQ“ﬂ’]h},ﬂEﬂﬂﬁu@QN‘]i]—]ﬂ

An3anulitiueiee (high degree of indeterminate ) TUN19AU¥04 soil mechanics #9

L

ar [ L4 o dedly 3 s & P 1A =
duanyg Uszanmsal nazHadwia llumsnageuaudiy Sulluadiegalumsfinmn
4 o (- =1 4':1’J 1 = 1 HIPe ¥
LﬁammmmmmammnmuEum:,fmﬂm u,aﬂuimu%sﬂa’nmﬂaumwm M ﬁLﬂﬂﬁu LA
¥ P . . ] = o ar  ar o . 3
Luu‘lﬂm soil  mechanics WU AMIUNGN  ANUFANHUTYDY  Ultimate  Bearing

Capacity

|2 2 @ e

i
t
!
| PN
|
!

- amr —pa— ———

I |
t |
] I
| !
PN : EN %
I I
e
e i N } i
N Il lt
|
| o |
11 ) } I||1l <d] AN
: - | ’ Hl ‘i
_x_'-,‘_i;},_ij_,lulbilﬂ{}i | AT LLLU ! AU 1 4H;/\4
o NSOV 0V NI = VA g
VA NI S /N g s ' N2e 57{5/
(a) (b) () '
. . (d}
Pra.ndtl DgBeer Berezantsev and Bishop, Hill and
Reissner Jaky Yaroshenko Mott
Caguot Meyerhof Vesic Skempton, Yassin,
?msmaq and Gibson
erzaghi |

319 3.1 gilunvee g YBINAAIAAS TS LT WU NTIUYBUT WL ( Vesic , 1967 )
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319 32 AwamsssasiuhminussyadmSususinan

{ 3 o P o ¥ o
A5 197 3.2 ﬂ'llki\?ﬂﬂﬁ'!ﬂ%’\ﬁﬂﬂ‘ig‘ﬂ'lﬂ@ Lff'lﬁlllﬁﬂﬂiu“ﬂ‘i’lﬁl

9 =y
BNTInINey

A TUTURUS

ar
HUFHUBIANUTURUT

Brinch Hansen and
Ltundgren { 1960}
Henry ( 1936)
irefand ( 1957 )
Meyerhof ( 1951 )

Mansur and Kaufan

(1958)

(a)
(b)

G,=cos’ O* G,=043 G, it G=30°
G, = 080,

G, =Ky* O=03 O,

C,=K* ©G=(175103) O,

C,=05 ©, ; loose sand

G, =10

o,=K* ©,,; K=03(Compression )

; dense sand

v

K=0.3(Tension)

(@) W]

(b) AmaaauLATEN
WL

Pulling tests
mMsinrziandeyaly
AU
mraTzdandaya

AU

910 Horn , 1966
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3.2.1 rrudulutunsie (Pile In Cohesionless Soils )
o L
A uvesediy ( ulimate bearing  capacity) AR TUMIAMGIEYR

] . N . o_ ar . :5 ¥
MUH (skin friction, Qg ) uazfdaunmualaneersdiu ( end bearing | Q, ) BIMYDY

o/

kD
fdwunmudmoady Sadududdglumsfuussveslmamifudsannd

MADUTIAMUR ( skin friction )
QSZZQSAS (3.1)

Q = K, O tan 0 < ¥,

limit

fr = limiting friction = 100 N/m” Tdannisaeaumaoda

Emit

G, — effective overburden pressure at the middle of soil layer

Vo

A1 K, wazda O dvFuisandumnan

Tetoperudiy 8 K,

(Pile Material ) Low RH.({<35) Migh R.H.($=35)
Steel 20" 0.5 1.0
Concrete 3/4¢° 1.0 2.0
Timber 23 ¢° 1.5 40

ATINAILNIY ( End ~ bearing )
Q, = 20,A, (3.2)
Q, = ) Gy Ng < i
= limiting value of end - bearing = 11000 kN/m’ 1ADnmIazauneasa
G, = effective overburden pressure at the pile tip
N, = bearing capacity factor

[ »
A1 N, fldnhudhuaves Meyerhof 92UfgaNI1nANINIATIY A8 Berzantser 941U

HUNT]
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HANTSHTULS AR UR9UR9AY Arching Effects on Friction Resistance

. \ 4 = iy
Vesic (1967 ) and Kerisel ( 1961 ) lAuaasieussdumufimauazus sunmniy
= Yo kY 2 [ of < v A A A =5 [
voumiy Iasludniludesdinduassduanudn udesidfifeuszasfidlomuszozSna
=& ar [ ¥ ar aar =5 T . £ )
nil dnvazuiioeandosfumasmdieludl 1971 | 1973 uaznaidow Vesic G91in9
ar s as = g w or e
nsifeufioy Sasdruussnauunmnuiuwsadennuia (f, /1, ) vesaniudusnuiEen
< & = :’n‘/ . . 4 a o c;
Muvesay Fsezuoadlugt¥l 34 uonein®l vertical effective stress  MUSRanaHiNd
8 ar & Vo o Y ot v . A
anuanszauni luidntludedidwiiiy effective overburden pressure 11p4vINHAYS
1 . A4 « o = ar : o A 4 9
NSNS ( Arching ) Fatlulsingmsaliussfoduuiaiminaumiio lnseadis
g Tusd 1Ay
or ° o :, ar = ]
vamsEnMIA sy minusmaesmi@y emtsngmssimsiug
w3 P <2 < P 2w o Y Y 5 a
L3RI ARTUANTIL 9 Wy ( amgti 3.5) Saindmualdanududse GnSnany
WUIAY (vertical effective  stress &7, ) AWhfuusneaMuAY (vertical  effective
stress ) lunuinsaudesedvanudn z, deanuindum o, wiidmed melildie
lumsgmmvesdnyusfiuvesngAnssufindnmunguives Vesic fnrminingieeld

ar ' c; . . . . . o
AUAIRNAYUDY ultimate skin resistance U@Y ultimate base resistance wsua iy ly

el = ar
anyMsIIHmgINU
DESIGN OF PILE GROUPS
3.0 -
. -~
o 7
e
e
&
VL
2.5 r //.b
= $/78
- -.°//vf
& o
g s//¢
o A/lE
2 - s
.G_J o ’Of
a 6 4 1’-‘ ’”‘-"o
2 / a ey
& / § ~~ vy
= Al — -~ A °
o 1.5 L 6/ /. A ey,
[ * rY4 = 9-pils group ~
= ) g o
a L -/ - WS Sroup of e “Onr_-y
/4"/0—41
:-_ __Ppolnt efliclency
1.0 - P& — FEILSTEEARSY
- e (aversape of a1
P-—l-:tsl
0'5 1 1 1 ] 1

1. 2 3 4 5 8 7

spacing/diameter

10433 dszdndravesgusinaniunguludunneg (Vesic ,1969)
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1 2 3 4
Spacing/diameter

P a o I J a =1
114 3.4 YszdnTravesgmusinmidunguludumiio

Ratio of point and skin resistance, fy/f,

500
400
300 A
Vesic's tests
in sand
200 B

100

40 7

30— —

20
Georgia Hwy. Dept.
1 v tests in

A micaceous siits
]/ 4
~
10

" Range of observed
values in saturated
clays

; I
0 10 20 30 20

Angle of shearing resistance (degrees)

UM 3.4 Annuduiussznia £,/ f, ( Vesic , 1967)
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»]le—d

= = a ar s/ a - & o_ 1 [ w"’
E“Li‘ﬂ 3.5 AuanNlInga Z, ﬂ‘ummLﬂuﬂ'i;‘:ﬁ‘ﬂﬁNaiuuu'zﬂmﬂszﬂmmﬂ'nﬂmimﬁu

AuUNII8

3
For driven piles @ = /4 @,+10 (Fig. a,Fig. b)
For bored piles, @ =©y-3 (Fig. . a), QS=¢] {Fig.. <)

where §;= angle of internal friction prior to
installation of pile

X
{ayz . /dvs @ (b) Kg vs @ (€) Values of Kstan @, Basad
(Driven Piles} on Meyerhof(m'?s)
20 TTTT T 1T TTTT 3-0 T LI TTT 1'6 T LI TrT7T 1771 1
15 / 1 2.5F ] 1.2 /
o - o - " Driven | _
- . - ] & | piles /
10 —— 20} - 0B §g A4
g - ] |- / ] - &/:!ched
o F . - A - < SR
N 5 1.5 0.4 e )
= u - - 77 Bored
- i — - - N e // piles
x 3 - ] - |
[ EE RN NS NN 1 1 ¢ lep 1131 ey (o] [ L1l 1t
28 38 43 28 33 38 43 30 35 40
a° @° e

. o i I e ar [ & o
3UN 3.6 A1Z,/ duag Ks tan ', dmSuaninlusufunsy
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BEARING CAPACITY FACTORS - Ng

33

24" DIAMETER)

¢* 26| 28| 30| 31|32|33| 34| 35| 36 | 37| 38| 39| 40
{DEGREES)
~ Ng .-
(DRIVEN PILE 0 | 15 |21 |24|29]35| 42| 50|62 | 77 | 86 |120 | 45
DISPLACE- ~
MENT)
Nq**
(ORILLED 5 8 o llejiafir|a |es5]|3 {38|43]|60]| 72
PIERS)
EARTH PRESSURE COEFFICIENTS KHC AND KHT
PILE TYPE KHC KKT
DRIVEN SINGLE H-PILE 0.5 - 1.0 0.3 - 05
A -
DRIVEN SINGLE DISPLACEMENT o — LS 06 — o
PILE
DRIVEN SINGLE DISPLACEMENT L5 — 2.0 10 - 13
TAPERED PILE ’ )
DRIVEN JETTED PILE 04 — 0.9 03 — 0.6
DRILLED PILE (LESS THAN 0.7 0.4

FRICTION ANGLE - &

PILE TYPE S

STEEL 20°

CONCRETE 34 ¢
’ TIMBER 34 ¢

% LIMIT ¢ TO 28° IF JETTING IS USED

%% (A) IN CASE"A BAILER OR GRAB BUCKET IS USED BELOW GROUNDWATER TABLE ,CALCULATE END

BEARING BASED ON ¢ NOT EXCEEDING 28°,

(8) FOR PIERS GREATER THAN 24 -INCH DIAMETER, SETTLEMENT RATHER THAN BEARING CAPACITY
USUALLY CONTROLS THE DESIGN. FOR ESTIMATING SETTLEMENT, TAKE 50% OF THE SETTLEMENT
FOR AN EQUIVALENT FOOTING RESTING ON THE SURFACE OF COMPARABLE GRANULAR SOILS.

(CHAPTER 5,0M-T.1).

P * : s & o a
iﬂ'ﬂ 3.7 M3 ﬂ'lEJLlTH'Hﬂ'U'UTY}ﬂ‘\IﬂQL’d'lWlJLﬂtJ'ﬂUQNIJ']ﬂﬂU']U
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Sand
Soft clay __ overburden
overburden T e /— .

Dragged down
N 3 sand skin

R ) yondmday
—___Draggeddown___ . -
London clay skin

3) (b) )
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1
[
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i
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!
I

N

c: = 9 c: o ] =4 u’: ~ =
E']_I‘Vl 3.10 MIganIe 53'1ﬂLﬁ\?ﬂﬂﬂT!}'LlLﬂu‘ﬂﬂi%“ﬂ’lﬂﬂlﬁ‘lwuﬂlu‘ﬁUWMLﬁuﬂq

«
Bk .-~ Sheared ciz
0 & " tumps paru{
3 8 3 N A carried dawn
5 BRIN
L3
6%
<28 BN
77 I, 853 }g
S . ———Flanges
3
Clay ‘.?gb 5%
——CBI 1y o
é T ith pite § % g
[%)
SEE
g . ek
a 2ag
- 7 <82 §
Z §E2
7z &85
I SN ANN AN
. S End boaring an
~ O, M-} o -~ Fanng
P Pﬁg" e o Gross areé

319 3.1 suuuvesaeufinizateeruiy (a) daroeuiivda (b) H- section
P

l

4 piles contribuie to the steess in this zoone

3 piles contribute 1o the stress in this zone

2 piles contribute to 1he stress in these zones

— tn —+

Note that adoquate spacing of the piles
reduces the overlap zones and the number
of piles contributing to any zone

719 3.12 wsefvamuseuandifisuazdiungy
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3.2.2 mudinlusuduwilen ( Piles in Cohesive Soils )

b
Amdsuunmusasad (Q,) Bavunndidumzaiy (adhesion Q) uaz
a af . é r o & o = &t o g q:
MAWUNNIU ( bearing , Q,) Bervasmaudsanumzisananinidawunaiuidane
9
wndn o lunstienWulududu

ANANNIZEAR ( Adhesion )

Qs = 2 F A (3.3)
fy, = oCSu {3.4)
oC = adhesion / reduction factor to take into accoun: the

loss in shear strength due to pile installation

L] o
dmIenduaenldzifi 38 Tunmsme oo dmSuFuiudnumzd

Typical soil types oC - values
Over — consolidated clay 0.3-06
Normally consolidated clay 0.8-1.0
Adverse ground conditions 0.3

e = .
Arhasuunyufitlarenands ( End — bearing )

Q, = 2.q. A, (35)
Jg = 9 Su (3.6)

namanedanuflaneaniy ( Dragdown Effects and Soil Plug )

o
vnnsFanguesnsrenmudruuuduudeluglsy  annudmnswudt  wans

] =3 q’: = = i o 9 3 ) =1 =3
ARNLETLINANAA 1 LUFUALMIIEI0 ounaz NI TeAT LT usFuRuui s Tuiissasunoy

» 9

usaesnsdifumilisouuaziunseduy  msameAafiaiguuazandaas iy
n’: = [~ 9 [] 3/ ] o [~ 8 o Y
Fudnudsaouaou diluszesdssuin 3 wiwsudurhguinatua iy wansmedamuly

* H = d'a ’ o - =y r -Q'A J =
amsoamilenvesduifuauiuiaianas dusunsdiaumtlergo Uz N U SiaunTe
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Runeiilaneeniu ( Soit plug ) Lﬁﬂ%uﬁ’nmiﬂ@ﬂmﬁuﬂauﬂ?mmzmﬁﬂﬁﬁ
Yowilla Tusumeumsaenaia waaauee lnadndmue@udiude Uaneeuiiunads
wilusadeanuianuludwniums lvadweswiediu  ussdududutansonmsuun
winvesenfudiliamnnhusadeanuidululaeeudunes s lddunmsda

iy (soil plug ) fifufudiu AszezdumelmesniSunumoudd® 311 Sawiadu

L, = 9C,A/C SuDi (37)
& = = =4
e L, = JEHEALLMIZ LAY
’ ) . = =t A o
c, = A1 Undrain cohesion vasdtmiisafdmom iy
4 1 s =4 o ar PN
A, = Auivhaavpslmeandudmannndmihdueeslaeda
1) r'd = .
oC = AARN D TUDINITEANE ( adhesion factor)
1 v
Su = AMmasiasd s sRsuvesdumy lisswetivanassezau

wgdeaadn (L)

i = whaduseuglainiadinslugsalanedlaands
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Undrained sheering strength ¢, in kMN/m?2
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o ' o . a o I & a a .
:J'J‘]_J'ﬂ 338 ﬂ']!,l.‘ﬂﬂlﬁ'ﬂi‘lli'Nﬂ']'iﬁﬂLﬂ'lﬁfl"l‘}'i‘i‘l_ll,ﬁ’lmﬁﬂE]ﬂcluﬁfuﬂul,ﬁuﬂ? ( Tomlinson )
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3.2.3 MIMuEiAasa s INnIsRTIagaL L

{ Predition by In — Situ Parameters )

PINNINARDUNTTNZZNSAWNNINGINUY Based on N — value ( Mayerhof 1976 )

2.Cs NsAs+CbNbAb (3.8)

Quiti

Cs = 2 KN /m” for driven piles

Cs = 1 KN/m’" for bored piles and Cs can be as high as 1.5in
residual soil

Cb = 40 {Db/B) for driven piles

Cb = 1 (Db /B) for bored piles

A191ARYD9 CoNb < 11000 kN /m>
Ns, Nb = the SPT values along pile shaft in average and pile base
respectively

As, Ab = area of pile shaft and pile base respectively in m”

PNMSNAFBUNISNALAUNNATFIU Based on CPT values

Qu = 2 f,As+ C A, (3.9)
Co = the CPT value at base of pile (KN/m®)
fg = average shaft friction as reassured on friction jacket ( kN/m?)

3.3 gmsnssraniadiia ( Pile_driving formula )

¥ 1 4
o ot ar at ° ar & a o o
nngmwiminussyndumssudvenadumalimininnszihaiad 1diaes
& ‘A a =) o a ] 3 o & . -
wamsaena ety TudnyasiReiy dusudumseudvesandy tine ocb lugald

L3 -4 v
3.13 @ miuauns e ussd e idustedes q tviy vasfiuSuadininransaen
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fugl 3032 uddmivAumilodads  mewedeusiveseiduiiu DIURYYR  peak
strength WBadumilen 18 dag1l 3.136

fufu Fuwesaumamidunen SufannaBTUNIN ussunmsIEIes
wudafismed S Q, aneamsmAsuivoumduSiuszez Ap wozennguessiu

(total workdone ) Rasmamsasnuiuiiszozen H dovadu w, wld
W, H = Q,ApP+E, (3.10)

W g, duwdsonfigudely
r W
weriuanuduiutsznimiminussnfumsousaveaa iy FINUUINATUA
k4 3 ¥ k-4 r
vosrumsiaudiunen Muualddiuiuil abd Whundswiigydely wozdwiud oade

= o a a = 4 [+ =
Juthmdsouilsedninan i lumandoue ey
S
Q = AIUWUT oade/ AP (3.11)

FozdhuusedmmumiSuronvesau nengAnTINvesAUnwldngwamaay  usedu

s (Q,) Seuflurariuen usedmmuadod Q, HOTEIUUSIATUNTUNANE AT Fi

'tfumﬂgﬂﬁ 3.13 usshmumuadadendsunnnimiedesni Q| {14
wnauyAguTiwesndsniigadely B, Tuaunts 3.10 uiieldgei

n. WndsnuiiqauelUSdwity wdenuildlusnnisiuga Q.(Ap’-Ap)

¥, E, phAumsnafiveueidy

A, E, whdumsfendsenailosnnnisen

Qs = ar l‘—”
3. E, u“flu HRTIUTINNTTHAA UGS N TIHONAN TUILEN1IAATAD

NNANYATIY 0. 914

E, = Q, (Ap'-Ap) (3.12)



&S
5055
00050

902020,
0 000’
005

X3
S
[ <)
&8

Fernefration
£X

X

».
o
KK

kY
( a) JruaunI e

Es
(b) Tusuauwilen

4 ol v [ [~1
319 3-13 anwduiuiszvds Q, Miszez suwesriunnmseen

MAZEHNITA (3.10)

Q. =

w,H/Ap’

(3.13)
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o ar t s ] 2 o
ms daumsdniudesiamear mswwdagega Ap’ YBUTUINIVEGNADN A9

1 1dea Ty

~ . 9! = 'y ar c{ = r o oar
NAHHVBS Weisbach S1uyATIH(¥) 2g Wwdveungands vy

%(Q', L/AE,)

(3.14)

4 o d? = 3 ar P <1 ar o e
e 1 = A8 D91 Ap = WUNHUIFARDUYDIUTUYY AL Ep = Iﬂﬂuﬂﬁﬂﬁ']ﬁﬁﬂ

w - e Y o 3 o .
ﬂjﬂﬁﬂﬁﬂlﬁ'lﬁm G]J’x‘l"/lﬂﬁﬁ']iﬂiﬂ‘}’l'lﬂ']t!.ﬁ's‘.'ﬂ’lHﬂ‘]u‘Uﬂ\?ﬂuulﬂL‘ﬁUGNﬁiJﬂ"li‘llEl\’l Weisbach

Q = ~(ApAE,/L)+V(2WHAE/ )+ (APAE/1) (315
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NNNgMIIAavediian Tuauyasu(a) wi'ld
E = WL H (W, (1)) / W, W,) (3.16)

4 o A
@ion = the coefficient of restitution YDINTIARVULABNAUNTENLUTUTY I

ar 2 =y = . o r
manaveding ldBaadauuuauysol qums Eytelwin vouaidulim

Q, W H/AP(1+W /W) (3.17)

woeld ¢, = Apw, /w, dlushillszana aums Engincering News 92l

Q, W H/Ap+C, (3.18)

qaheruy@ge () suwsanmsgfendany seniumseenady hesn
navafdeaAndun (3.14) menalutums (3.16) wezdrundenugadefifann

or = o as o 9
MINARNIVTIAY Lmzqﬂnsmﬂswwqmmmz”Lﬂ
Wil = QAP+ W (W, (10)/W,, W,)+(QL/2AE)+E, (3.19)

& & .
Fafluaunsuguvesaums Hiley (1930)

#un1938¢ Hiley' Formular Wultdfaannis® (320) As

Q = [eWH/(s+ Y2 (c,+c+ e T IW, + 0 W) /(W + W) (320)
Wa  Q, = nasfuhmiintssdrassands  nn,
n? = FutlszRvBansnassesfunisnan coefficient of restitution %38

= 025 §miunsmendniusaunsnfisesdeunausaqlsl
W = duinesandu, nn.

v
wininaessy, nn.

=
1

] ] &
srasanduansanisnennilenss, 4u.

w
1l
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c, = srasEUAYrRMNauTas AT taN. = 0.018Qt/ A, 4.
= 0.20 - 040 $4. dnFuiandupaunindisasdne i uiiasauman
C = srazguAtTassnitaaun AR ImaNe9 L wng

= 02QL/ATw.

C, = srpzguivrasBuliuavsauiandy = 3.60 Q/ A 9au. Uz
0.25 T3,
o 2
e, = srAninTnaasgns

= 1.00 dwmiugnduilasasiaeln vie 0.75 eldeadransuas

-4 v
WATENNINU

A0 1IN IA I

W,=3561 , h =60 74 ,Q,=20 1 (Working load )
L =21 a0, W=206u ,A,=650 au’
t = 1094 , S =7

gnlddautannde (F.S) =40

ABnnsATuan

AN Q, = [ehWHH/(s+1/2(01+c2+03))][(WH+n92Wp)/(WH+Wp)}
Q, = 200x40 = 80 AU

W, +n W,/ (W +W,) = 35+(025%2.0)/(3.5+2.0) = 0.659
C, = 1.8x80x0.10/650 = 0.022 ary.
C, = 072x80x21/650 = 1860 .
G, = 3.6 x80/650 = 0.443 @ry.
e, = 0.80

unud lugums
80 = 0.80x 3.5 60 x 0.659 /[s + % ( 0.022 -+ 1.860 + 0.443 )]
s = 0.2214 a1,

v 4 ¥
Auadenn 10 aagaield lunnd 0. 2214 @, wiemsngada 10 asigavhe

fna'linnndy 2.2 a.





