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= G. . Cmn. Cs [V2 (k2+r2 cos2Zy) + 2. V.w.r. k2 .s5in ¥y
2 g. (k2+r2)

+w2 . k2 rz] (2.2)

A = Energy absorption capacity (ENm)

G = Water displacement of the berthing ship (kn)

g = Acceleration = SRER jm/s2

k = Radius of & !l ghe ship (m)
u--__i-..,-ﬂ_i 0. 2

1l = Length -Ef’ s T ndlculars (m)

r = Distancg F gravlty from
point o dfCy é (m)

¥ = Transl: i of the ship’s
centeglfo MArirst contact
with t .

w = Turning g Fos E A at time of first
contact"w Lh *ny ';rﬁ‘; gle in radian
measure “'éﬁ

P = Angle betusfs y vector and the
disletee (degresd :'

Vz = Resud A he ship on the
fendef) (n/s |

Cm = Hass fagfpor accordigg to the following comment
Cs =
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D = 4 (2.5)
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Condition 'Approach |Berthing Velocity
1 I Transverse to
]
]

'Berth (m/s)

: 'up to lup to |Larger
! 1000 ! 5000 !10000 |ships
] i
[] L}

- -

GRT | GRT |
Strong wind and heaies 5 0.55 | 0.40 | 0.3D
Strong wind and hea® ! 0.45 | 0.30 | 0.20
Moderate wind and | H ]
heavy sea { 0.35 | 0.20 | 0.15
Protected { 0.20 ! 0.15 | 0.10
Protected Y015 B.10 3 0D

n1114ﬂ 2.1

s 6§/ praston :
rhecs
7K cos - §+h.ﬂ

‘—

Sy o
Resilient i

F- m P&F
Sy 5

i Assumed passive earth pressure Sip wedge

——

Euﬁ 2.9 udny Passive earth pressure fvfunsanuan
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2.9 29 9 9 tavn tHsw ¥ alinafunszunn

(Fender) (Dudna 7 The effective berthing energy wiifan
nsResanSEna9 1feoauasn159n LT BagIfunssuvn Ay ifgas

E = H¥= 1
2g 1+ (1) (2.7)
r
il E = Effective berthing energy (tf.m)
g = Acce 2: ‘ of gravity (m/s?2)
W= ud 'h;{( o#of ship (tf)
v {m/s)
1 Anfla Center of

s uufui isuiSa (m)

about the vertical
51 ter of gravity of
ll Sontal plane (m)
Wrtual weight) azifiu
{39z 1ianA1sa 2.2

2.2.2.1
WRTINTEY Displacemeng
WRT The added weight 1

R0 Wa = o -
i ﬁ"ﬁﬁﬁ%ﬂé’imwmm

ﬁﬁﬂuﬁunu sennfaf119a (Wind Pressure on Ship)

ﬂmmmxrmmmuz 7

iﬂn R = usatfiaavnarnuduau
p = Air density, £=0.123 (kgf)(s2 /m*)
U = awmi$asn (m/s)
A = Area of projection of the front of ship

above water surface (m2)
B = Area of projection of the side of ship
above water surface (m2)
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0 = Angle of the wind direction to the center
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AINAINITOIUNTITT UL S INAUSEAE IULUILNAUT Y L /D

L {The.ﬂxial Ultimate Bearing Capacity of Pileé) TR L]
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Ultimate Bearing Capacity by Loading Tests)
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Capacity by 5Sta

Aaaniu Sandy Soil

% S ) (:2.12)
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1ila . r SRR \ WMiunsanaussdy (fu)

_ ' ol 1By (1uns2)

Siflhnaa i@ Lin (tuns2)

g taA LB

.3‘ suzdannd tdn 1 iu

= N1 sB=2 ' (2.13)

a.fm_ ﬂ u H{J ﬂﬂmfﬁ wa’]mﬂj‘wnuma 18118ty 2B

windplianfiganaagn N Ausgginifn
QTSRS AR A st

B = Lﬂuﬂ1guﬂhﬂﬁaﬁ¥ﬂﬂ1ﬁunﬁﬂqnﬂdLﬁﬂt!u (LunT)
(lafufiuifly Fine sand w32 Silty sand faﬁuﬁﬁ
#auiln  (Saturated with water) usziidAn N = 15 wianinndn A1 N

WA INgns
N=15+ 1/2 (N° - 13) (2.14)
1iln N'= A1 N #dad
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Ru = 8 Cp Ap + Ca As (2.15)
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ﬁhTﬁﬂﬁuuaqnﬁ1ﬂﬁﬁﬂ (Decreasing Ratio) =
(D - 80)/100 (2.18)

k
wunsifinlNEtma 18 En L>120 x  1dudnguidnaisresisnin D

(mfuia1Buiuln) (Decreasing Ratio) =(L - 120)/100 (2.17)

D
- #9191 Negative Skin Friction EERE RS PV
aand TufuRuAlin15yudii (c-»'g}'-:' gn layer) AYINRINNTOAHDNAR

AUNITTUNSINATURUINN U fia Negative Skin
ive skin Friction 879

-term load) 13U us3

Frietion #7Hadn31 ;;
1AaIfaf AR MUl

po finudufiuing ative Skin Friction
filuadan 1 uEINNT0 T nustNITau ATl
AN Ra 2:#fa3 1futunqu
gnsne 2 fie
Ra + (2.18)
Ra (2.19)
ila Ra = : }—éeﬁé Munsfuusann (fu)

IAATEREE BRI RS £V

<in Frietion (#u)

u1uu1aﬁh gnﬂﬂﬁnﬂﬂéf 15Lﬂutﬂﬁtiuufﬂ 1.5
iﬁ Sﬁ tHrH¥17 (The Long-

ﬂu MW %ﬂlﬁisiﬂn Stress)

(Au/1unsg)

qwr}ﬁﬂﬁm“ A8y Lﬂmwﬁmﬂwﬁu 2.5
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BEnf,max
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2. A NAunIuLSafiafitan o ten 1 Bn (Allowable
Pulling Resistance of Piles)
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1. [ Geeee TR Y ] Soil)
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quiaMESNE TS
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Rf = saruflnnasfiqnasitdniia (Fu)
¢ = 1dusaugumad i@ty (uns)
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suedanad 18118y (Lung)
Fs = drafsainifunasninulala (Fu/iuns2)

n

Mean Intensity of Ship Friction
Cai = Adhesion FswitafufuLa1in (fu/1uns2)
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vaitsnEulsse h = o (JUA 2.13)

Ytop =Yoo =_T (2.27)
2 EI g2
M max = -T/p e™4 sin n/4 = -0.322T/8(2.28)
lya = n/2p
1ia = 3n /4P
lma - /B
1lm,max (2.29)
‘ (5U 2.14)
Ytop S (2.30)
Mmax- . K > \ (2.31)
Hnax#C 2 A ANK N 104 1/8
lya
liz (2.32)
lma
lm
” (U 2.15)
y Ytnﬁ' =_2(1 + BhY3 + 1 ¥ =__Th2 $A(Bh)

muﬂmﬁlﬁ'swmﬁ,

)T
T = -Th ¢m (Bh) (2.34)
lya = 1/tan-2 _1 + Bh
Bh
1ia = 1/ tan-1 { -(1 = Eﬁh}}
1ma = 1/p tan-2 - Bh
1 +ph
lm,max = 1/p tan-1  _ 1 (2.35)

1+28h
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wiidtinBandy h > 0 (3¥  2.186)
Ytop =_(14BhYS + 2 T = _Th®  (h)
12 E1p3 12ET
Yo =1+Bh T = Th® ¢ £(h) (2.36)
4 E1p° 4ET
Mmax-t + .8 = Th ¢ (h)
Hmax-1 (-tan—12 Q}l‘ = -Th ¢ m<
B h
lya
g
1ia
1ma + )
1m,ma’
: N5\ AR DI LI (1.4.)
G ) It i L ")
: H11H‘1b27 =597 ‘7‘.}
2 yNAR (DE1eCH 1 gy (L5 LABY)

wﬁm’ﬂ?ﬁi’mﬂﬂ"lﬂii‘:‘;‘iﬁ:“”i“
'ﬂﬁ'&%‘lﬁﬁ TIAR T

ﬂhu1-ﬂﬂﬁlﬂdﬂTdﬂﬁnEHﬂﬁﬁufﬂéﬂldﬁu (nn./1u.3)

(Coefficient of Lateral Subgrade reaction)

: ﬂﬁﬁuﬁﬂﬁﬂdﬂﬂuinﬁquﬁhlﬂHﬁHﬂﬂﬁHfﬂlﬂﬁLﬁuﬂﬁﬁﬁiz

w3 p9afian Ayuin L Bugudawmduisn i Suiadaudu (7.0.)
(Depth of the first Zero point of deflection
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Zero point of deflection angle
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for

a



38

Lm1 @ A2 NSn1239ausnfiin inuddn Hugudamduisn i
SaszuTagaiansiyndn | Dugudawiuian (Budauly (7.30.)

Ly1 ﬂﬁﬁuﬁﬂnidﬁnuﬂnﬁnﬂﬂlﬂﬁﬂuﬁﬁﬂﬂdLﬁﬁlﬁulﬁuﬂuﬂ
(7.4.)

1m,max : A2 udno0IAflTuINuAdAgogn (7.3.)

m1 : SuinuddRiwlafiu (nn.7.8)

mz : TaINUAARIUAY 113
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Sy LA LT Eauiu
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Mmax-1 : S Y AN NG iy uAy (nn.d.8.)

5 $
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np ) % o lhonaafu (nn./7.3.3)
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Yo . ng i dhusss e, LRy (7.4, )

Ytop  : nﬂﬁuﬁﬁnfaggggg fiu (7.4.)
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B @ediinane (7.4.)
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As = Wufiiqznatanifu
q = The unit end bearing capacity
Ap = The gross end area of pile

Skin friction WRZ end bearing 1ufiuiwilyn £
fAd=fa3uInNN41 Cu (Undrain Shear strength) iAufl
cu < 25 kn/m=2 WY £ = en

25 < cu < 75 kn/m2 z1f £ = dAF18UATITENING cu: 25 kn/m=

75 < cun
g AT IWIAL 9 cu L
Skin friction WRk

fin1du 5 cu
Silt
(2.40)

1fa EWQ:ral earth pressure
%Zu-urdan pressure
friction on pile
(2.41)
(e '5- factor flaudnalu
A1519 2.7 .;i
Sand nd gravel ¢! 40 ! ! over
Q’m agnizuwﬁnwm MJ
1ty san 1 90 ) 25 1}
Sandy silt i1 25 | 20 | 12
Silt 1 20 | 15 8

S e B e S S S S B S o

AT9197 2.7 The bearing capacity factor



a4

) @ = The angle of internal frietion of soil
ANAEINITATUNITTUMS IR TR LFY L TN (Pile
capacity for axial pull - out loads)
fgns (Agafuiifviusanninuszunsfay - factor
of Safety, 2.0, uazdn K Aifezdpatiifiu 0.5
useufinSurnasfiuda tan L FuASuusItunuI L
(Soil reaction on laterally loaded piles) W®RIBIULTIURNTHA
paafiufinida La L FuRFuns s Tuung
8 PVES: CLT. LR IR RY LR P

Munishinrsuavanifineea 18
: rves Toumnan NSl
Wiu15una3dfu  (Lateral
AN faysAI N L fuLARs

szuinausIfuniuradIfiu
soil defection) ¥V i
a1 LATHATDIAURIAY

6Pile wall thickness)
ANy Fy s ) jn'¥huﬂq1uuu1unuuﬂ=
TULNUARAISADINT 194 "

(2.42)
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ATITUN
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strength of the

ol
L}

'y SusIfA Ausafl
i
inesdng vty uaddns

Pac + CRLLFb.cx2 + & cy2 (2.43)

ﬁﬂﬂmﬁ'ﬂ'ﬂ’]ﬂ‘i
C £ a v
’iﬁﬁi‘ﬁ?ﬁﬂﬁ’v‘lﬁﬂ neray =

1
H = 0.8
Pac = ATWIIHLTITULUAUN UAEANH
fac = AIMIIBULTITULUALNUT LAnTY
fbe = AmidHusIFARLARTY
Cm = Amplification reduction factor (fP71973 2.7)
Pb = 0.60 ¥s
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F'e = 12 »2 E (E = Young’'s Modulus)
23 (KI)2
r
uddv1  fac/Pac ¢ 0.15 e ¥munqsdotuiumy 2,43 uas
Z2.44

fac + ./fh.cxz + fb.cy2 £ A.0 (2.45)
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