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Abstract- jetties are life line structures as they provide a
cost effective method for transporting large quantities of
goods and raw materials. Generally structures are subjected
to dead load , live load , wind load , earthquake load , while
jetties are subjected to additional marine loads like current
load , wave load , berthing load and mooring load. This
additional forces are complex in nature and hence the
understanding of the forces is of importance.

This paper is focused towards the calculation of
various forces acting on jetty structure and design of jetty.
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. INTRODUCTION

A jetty is a life line structure as they provide a cost
effective method for transporting large quantities of goods
and raw materials in and out of a region. These structures also
play a significant role in the transportation system in terms of
evacuation of people before and after natural disaster . Jetty
structure are generally located in deep sea. To achieve this
depth and to have a economic structure , it is prefered to have
a pile supported structure . In india bored cast in-situ pile are
commonly used where berth are located near shore. Jetty to be
constructed at belapur creek.

METHODOLOGY

A jetty can be desined by referring is code:4651-part
3 and is 875-1987 part 3,
seismic force from is 1893-2002 part 1 and the structure is
design by staad-pro.

CALCULATION:
I. WIND FORCE

According to is 875-1987 part 3:

Wind force pressure given by,

PZ = 0.6 = Vz?

Where vz = vb*k! ¥k2%k3

Vz = design wind speed at any height in m/s
vb = basic wind speed at any height in m/s
K1 = probability factor (risk coefficient)
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K2 = terrain height and structure size factor
K3 = topographic factor

Load & Defirition
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Fig 1.1 application of wind load in x direction.

STAADIro V8 (SELECTseries ) - JETTY DESIGN

ey Ex0sigpis BRRenSD [ Da@drutnps XA (BEeS nAee -0 T
PIRFIIFe st brca| B AARRARAQARL QLM vr

ABGHEIOE A8 G X LT o

eing_dulding Planner Apng Aridgs Detk
@

+EEH ERER~E| 5

12w 19 aymewe | # owen
W i | L9 8 D B gt e | APy
A

OB o ol @
fig 1.2 application of wind load in z direction.

I1. SEISMIC FORCE

In areas susceptible to seismic disturbance horizontal
force equal to a fraction of the acceleration of gravity times
the weight applied as its centre of gravity should be taken. The
fraction will be depend upon the likely seismic intensity of the
area, and shall be taken in accordance with is: 1893-2002. The
weight to be used is the total dead load plus one half of the
live load.

The seismic force particularly base shear (vb) is
obtained by following expression

Vb= ahxw
Where
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Where,

Z= zone factor = 0.36

I= importance factor = 1.75

R= response reduction factor =3
Sa/g= spectral acceleration coefficient

Earthquake force acting over jetty structure is calculated from
above expression.
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FIG 2.1 APPLICATION OF EARTHQUAKE LOAD IN X
DIRECTION.
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FIG 2.2 APPLICATION OF EARTHQUAKE LOAD IN Z
DIRECTION.

I1l. LIVE LOAD

ACCORDING TO IS 4651 PART 3
TABLE 1
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Selecting cargo berth = 2.5-3.5 T/M*
Therefore, vertical live load= 3T/M*
Live load =30 kn/M*
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FIG 3 APPLICATION OF LIVE LOAD.

IV. DEAD LOAD

The dead loads shall be assessed considering following unit of
materials.

- oaKN [M?
oK N fM?

Plain concrete
Reinforced concrete
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FIG4 APPLICATION OF DEAD LOAD.

The dead load coming on the berthing structure is
mainly due to the self weight of the members including
slabs,beam,piles,pile cap,fender block etc . This type of load is
calculated by assuming initial member sizes and then the total
load is calculated and the adequacy of the member size is
checked after analysis. In staad.pro modelling,floor load is
defined separately,while member load is directly defined as
self weight as shown in fig(4)

V. MOORING FORCE

From is code 4651 part 3{ clause 3.2,a-4 }
Selecting mixed cargo freights,

GET | DWT | DT [ OL [ LBF | W | DEALUGHI
T (T | (T | OG0 | 3D )
0003000400079 [%0 I3 |6

Therefore ,from is 4651, table 4.
Therefore for 4000dt,

Bollard pull or line pull =15t

Therefore, mooring force = 150kn.
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Fig 5.1 application of mooring force from one side.
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Fig 5.2 appilication of mooring force from other side.

VI. BERTHING FORCE

2
Berthing foOrce shall be considered as zx mooring
force.
2
Berthing force =z x 150
= 225kn.
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Flg 6.1 appllcatlon of berthing force on one S|de
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Flg 6.2 appllcatlon of berthing force on other S|de

VIl. FORCE DUE TO CURRENT

According to is 4651 part 3.
W
Fz = 26 per square metre of area.
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Where,

TONS
w = unit weight of water in 2

v = velocity in m/s.
T

Also w = 1.03 = for sea water.
Therefore, Fz = 0.21 kn/m.

a STAADIPro V8 (SELECTseries ) - JETTY DESIGN

ey X g o SRRendD | [DadrutesrNa [BAER | [nAee < (HIFGa CELE]
PIRIFITe et b o[ ARRAAREQARLQ &jse vr

ABGHEIOE SN 860 e =

no_dukdng Planner Agng Ardgs Dedk

@

s E

- Lond & Dutmn B Sugrn | o | HPry | &

“HEREH EEHEE~SF

T eI w8 e i

[ e |

¥

a STAADIPro V8 (SELECTseries ) - JETTY DESIGN
ey Exc:cigair SRARenSD | [DeadrutesriNa BEeR |0
PIRFIIFesbhrca|@aaaancarstenom vr
ABGHEIOE SN 860 r e = o

eing_dukdng Planner Agng Ardos Dtk
@

sz

- Lond & Dot B gt | 2 tpm | HPropery

“HEREH EEHEE~SF

[ e |

T eI w8 e i

Fig 7.2 application of current load in z direction.

VIII. CONCLUSION

The forces considered had been calculated as per is
codes .we have concluded with the design of jetty by using

staad-pro The jetty as to be constructed at belapur
creek.
IX. RESULT
Using staad-pro we have succesfully designed

jetty.the jetty as been mainly designed for heavy caro loading
.various type of forces had considered so that te structure can
withstand the severe coniditions.

Size of jetty 175m x 25m.
Fender will be provided at every 5 m.
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