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PENGERTIAN DASAR TENTANG SENGKANG

-----------------------------------------------------------------

Akibal momen

1. Akibat momen
. Tulangan tekan

J—
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> Tulangan tarik

i

Untuk mengatasi akibat momen maka dipasang [ulangan

2. Akibal gaya lintang

Untuk mengatasi gava lintang dipakai /dipasang sengkang-sengkang.



DASAR PERHITUNGAN SENGFKANG
( PLASTIS )

PRP7Y TAT.179
1. Tegangan geser lentur beton akibal beban batos di tengah-tengah tingsl penampang

dihitung dengan mimns :

Qb = e
b Zn
dimana : Qu _=.1,5.D maxs
ar. 709 Hef.
B = lebar balok

2 Ketenhian lainnya.
# bila  “Tov » Thow makta ni:uran balok harus diperbesar
<Ay m

#bila  Tw=Tou maka tegangan geser lentur harus dipikutkan

> b
G pada (ntangan geser 100 %, jika didapat tulang

mrmiring maka vang dipikulkan hanya 50%.

3.Jika terpenubi pada point 1. maka tegangan geser lentur kelebihannya harus dipikul

oleh sengkang-sengkang dengan runws



PERITTTUNGANNYA
Dmaxs = Q ='2.P + Y%q ¢
= Y%.9.08 b ¥ 1014 = A54 1 507
= 9,160ton = 9160 kg,

Catatan : P'—‘- beban lerpusal

q - qpiat diratakan.

. 1,5 x Dmaxs = .
lp, = A o =~ Ly = 9,5 kefem 2
b . 0.9 Hef, :
1,5 x 961Q -
TR . S LN - = Lbo =95 kefom”

14415 =

R T 2293 kgfem”
29025

= 49 « = 95 kg/ea'  (lerpewuhi point 1)

Untuk menahan geser maka diperinkan scagkang dengan perhifungan sebagai
berikut :

Cara coba-coba



dikelahui = As = (% 3.14.17 )
= 0,785 em*
Qv (87 x 2400 = 2088

h = 6 cm

as diambil = 10 wmm
. 2 x 0,785 . 2088 o
Loy =  ceccccmmemcmacmeoaes Ty

langsung encari as, ( Ky = d oY 4 M‘—) )

diketahui "Gu — 546

lx

Il

60 cin

AS = (785 cm?

2x0,785 2088

= 10.006 ctm makadipakai sengkang 5,?5 10mm -
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PROPOSED DESIGH COMDITIOH AHD CRITERIA

(x .) HATURAL CONDITIONS

e e e e e ————
———

Design Condition and Criteria are herchby proposed for design
of container wharl, container yard and road.

1) Oceanoqraphic Condiltions
{1) '1'1(.!(.1 Rdngc S e LR
. I
tl. N L + 1.5 m
HM.W.L. +.0.85 m
L.W.5 (D.L) £ 0.00 m {
|

Tldal record oE 1983 thru 1991 are shown in Table
1. The present tidal level rend1n° relativaly high

since the Enginesring.Service stage (C/S) of 1929,

- maria Leaipwmh
tyteeTHowever,| the rake of ifCredsingly higher trend ot
Lidal devel seens Lo subside gradually. e
LCURL R LA S TIPS ' i S ram gl Pl - A00T
Akt

(2) Tdel CurrenL and Wave

"~

There are no malerial elffects by tidal current and
wave on facilities within the Port and therctore,
it is not considersed in designing.

]_,) O TS A rIL'-rll,p\

2) ULdLhcr Condilbions .
(1) Wind
Ug:ud on.the receords during 1983 and 1991, Design
Wind Velocity (V) 15

T B S

8

V = 25 m/sec

{2) Rainfall

From the secords in these vears shown in the Table
2, RalnLall as a dasign condition is:
e ey
100 mm per hour /
250 mm per ddj

T

Amount ol vainlall for desiyning of drainage shall
be calculated gseparately based on the rainfall
records above. Feyite)s

Design/l
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Table 2 Amount of Rainfall

¥YEAR | 5 min | 10 min | 30 min | 60 min 24 Nhr AMHUAL REMARKS
L9444 1.1 26.8 46.8 67.3 91..0 2987 .6
Laas 15.0 25.0 54.5 95.9 252.6 2599.5
1986 | 230.9 46.4 72.1 99.9 130.1 | 2088.32
‘ Excluding
1987 27 .4 32.0 60.0 847.5 138.6 | 1730.3 | in
September
1233 | 15.5 25.0 50.5 gu.0 174.0Q | 2702.G
1989 9.7 lG.q__ 7.0 6.3 211.9 2353.0
1930 __?.6 16.9 33.9 42.0 226.6 1"2493.0
1931 9.0 16.6 3 0 9.8 1O . D | 21 8]e.g
1) Geologicnl Conditions

(L)

Design-Seismic Cocfficient

Agcacding to the Scandard Design Criteria for porcs
in Indonesia.
T = Lo L
wliere

Kr

Il

Regional Seiumic Coefficient

0.05 g {Zohe IV, Soft Soil)

Ki = cCoefficient of importance

It

1.5 (Special class)

Therefore Kh = 0.07% g

kv = 0

Seil Condition_
accofd;nqm;g the Final Design report for Urgent
Devglopment Plan of Tanjung Emas Semarang Pork
Mrogect,  PMhase ID (Febiuary, 1990), the

pedt . design
condibion iy as Collows (Fig. 1, ‘Table 3).

Danign /il
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.\ CRITERIA AHD CUARACTERISIIC VESSELS
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1) Characteristics of Vessels

Characteristics of vessels for Container wharf shall be
as [ollows : (by "Technical Criteria for Port and harbour
facilities with commentary - Japan™).

Table 4

Charactoristics of Vessels for —-12.0 m Container Wharf

PAxTaR CELIMCTRERISILCS
REMAENS
Ganzriticn 2nd o]
Capnainir hin l2ss than
$9.0.T) 20,000 20,000 10,200 10,670
Capacizy 6128 360-1,500 2,00 - 3,060
Crees Tons 12,300 17,109 37,m 37,70 ]
Diznligasznl Tong 22,300 10,700 15,500 B}, 100 )2
) (55,200)

Largua 2f Cozrzli {a) 175 201 AT 263
it o) 25 2.1 37 2, 2
2zt i) 12.5 IE.8 19.0 20.7

tull 9.5 10.5 1L.5 12.1
dr:it {a) o

Ll(jh\. i.5 1.9

¥ 1 Gross Ton log (G.T.)} = -0.670 + 1.140 log D.W.T.
* 2

NDisplacement Ton: D.T. = 1.0L4 D.W.T,"-"2
. . . . ndy Bt v .
Nota Figures in parenthesis are -12.0 m Displacement

Tons.
Haximum container vessel of 40,000 D.W.9 Classz Ls shown in

Fivg., o,

Table 5 shows Progress of Container Vessel Generation.

Denin/n
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2)

4arniﬂgn

IcndeL Syslen
Sy et '

(1) BDerthing Specd of VO“"Ll“.

Berthing of large size vessel s
performed in such a way as a fow
boats push the vessel

gene
numbers of

the wharf.

In case of wind blowing towards the wharf,
boats must pull bthe vessel in her berthing.
Lhe coase at -9.0 wm Genevral Cavge Wharé in
with 2 tug boalys of L,%00 HY and 200 111
Dcth [acilities by Ehe above mcthod of
are generally dasigned against the
of 10 to 13 em/sec.

Therelfore, dodlgn hortthq speed Qf vessel (v)

} l
v = lO cm/zec {40,000 D.W.T. ), /
Ve=12 cn/sec (20,000 D.W.T.) /
(2) Fender

The large and small Container wvessel
vessel which will berth

considered for layouk of Fendar.

Tha layout of Fender is shown in Fig. 3.

Fig. 3 LAYOUT OT" FEMNDER

_ W00, 14,00 1,00 11,00 11,00

i

FLMacn

B
il /'I"\ﬁ _._(_—_:4 ,_K A .'-.p.

7,00| 1,00 |?,co- !

Bieraign/n

rally
tug
slowly towards the whart
which stop at the place 10 to 20 m away parallel to

tug
50 is
Somacand

berthing
berthing spaesd

ie

and  Ro/ko
at Container wharf i



(3) Sclection of Fender,

(1) Ship’s Berthing Encrgy

The Berthing enerqy. {£) is obhtained on the
calculalion mLPLlOHPd below and the wvalues
taken are enlisted in the Table 6.

The

_ship’s berthing anergy should be

calculated by a Kkinetic wmethod by using
equation (4).

Where Ef
g

1

Ce
Cm
Cs

CE

(a)

(b)

WAV® Co.Cm.Cs.CC } ................ (1)

° C-!u;;‘\aal‘un [JLV'H(DM )

Ship's berthing energy (t.m)

Acceloration gravibty (m/s?)
madahk-n . i

waber Disgplacement of the berthing
ship (c) :

V paies
Approach v&locity  of the. beirthing
ship  at _the mnmovement oif impacc
against the L[ender (m/s)

Cegentyicicy factor ¢ Palaor ekseardiSiias ),
Lt LT

Vlrtual nass fecTor’

Kalgth Lektiekey ]
SoELan rzctor (1.0 as standard)

Leetn
Shgg@ factor of berth: (1.0 25
stanlard)

Kinetic enerqgv o:”Lpe berthing <hip Ef
(Lf£.m) beocones Qq_gl to(Ws /ViYy/{2g)y ifF
the ship wmoves - only in the lateral
clivection. However, LF a ship is berthed
o Che dolphin, the guay with fenders or
berthing DHHH*“‘ then the encergy bto be
absorbed by the fenders, etc., that is,
the ship’s berthing energy E is givaen by
F.Es. Where F = Ce.Cm.Cs.CcC.

The sofcness factor Cs is the racio
between Lhe ship’s berkhing energy  and
Llwe encryy . 1h,otbtd Ly Lhe delormalbion or
tho shipfas hnll Hormally the

COeey
ubsorbed by Lthe deformalion of Lhe ship’ys
hull is small and thus Cs = 1.0 is used.

Dosign/9



(ii) Eccentriciky Factor

("In-“r_:dﬂ ulipe e -[.m-‘u L peileans
P e wlnh | o [.:1 v, by paler

LR AT
[ r“‘.;.i"- e L T N
s

The cccoentricity factor during Lkthe ship’s
berthing should be calculated by using
equation (2) with the consideration of the

mancuvering of the ship, the properties of the

ship, the arrangewmant of the fenders and the
other factors.

I . - -0

“-/Cf-'=__1_/ ___________________ (2)

| 1i({/r) /

where § @ Distance Hgyﬂurnd in parallel to the
mooring facility Ffrom cthe c¢ontact
poinkt to the center ol gravity of
Lhe ship (m).
Pt oemin
r : Longitudinal radius of gyr:zticn of
the ship (m).

(a) A ship in the berthlnq operation 1is not
parallel to the quéy line, and duﬂ tp Che
reaction from the fender, Ethe ship will

LT ;.nr--

start ' to rotate {yawlng) around  Lhe

o contact poink with the mcoring facility

(fendcrol and also will start rolling.
As the resﬁlt part of the kinetic energy

is Q%S;_pa;gd However, the @ energy

ey dissipation by rolling. is smaller than

oo that by yauing,a_ and thus nay be

eV na negligible.  Thergfore, only tha enerqy

e dissipation by yawing wlll 122 considared

hera. -

(b) The Longitudinal radius of gyration can

be determined from Fig. 4.

Longitudinal Radius of Gyration as Funclion of
Block Cocificient (HMyers 1969)

o A
PO 4t L
i Q3 Jriees
2
=
=3 <
&= 0= |~
S
o = ////
n D
He 0o . - T
hERRS| -
[ % -
w il /
'
9.5 024 2
5 - V
2,
‘w0 20
Gt QHW‘//A
_l .
ool ol
0.5 (#15) 07 (o11] 059 1.0

tilock Coefficinar Cb

Genign /1o
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(iii) Virtual Mass Factor

Values calculated by equation (3) should
bo used as the standard of the virtual
mass coelficient. |

cl j ............. (1)
U
[

Cm =1 + 7.Cbh.
2

where,

Ch : Block Coefficient [=ws/{LBdwo))]
d : Draft {m)
B : Moulded of the ship (m)
L : Length ol the ship (m)

wo : Snecificiwelight of sca water

(e/m)

() At the time of the ship’s berthing,
both the mass of the ship {#is) and
the mass of watec around the ship
-{Hw) decelerate at the sane tim=a.
Therefore, the inertial force due Ly
the mass of watear will bo added to
the mass of the ship.

From  Ethe above, the wvirtual moazs
factor is definad by equation’ (4).

I'I ’:
i L P o, e Pl O ()
f Lic lf
Hhere
(i Lo
»ﬁ{pﬂ
Cm : Virtual mass factor

Ms : Mass of Lhe ship .(ship’s
displacenaent/acceleration
of gravikty), (t)

Muw o oo Addod mass ot the wataor .
mass around the ship (b} \P’!&r v

(b) Equation (3) was/ proposed by Ueda LA
~, based on the results of the fieldj
éjfﬂfobservation and the

model
experiment. Length of the ship (L) wwqﬁw
means the length between

prerpendiculars.
."" l;._;'- Poglheee, %_,"’
e MO NN
.@-0’\')/“0 %a‘ '
; N
1wl UK

Design/11
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Table 6 Efffective Berthing Energy (EL)

I tem Results of Calculation
20,000 D/W 40,000 D/W
v o{m/s) _ 0.12 0.10
Displacement tons 30,700 56,200
EF (t.m) 20.23 24.27

rulling Capacity of Dellard
In accordance wilkh 'Technical Criteria [or porbt and
harbour facilitles with commentary - Japan, desiqgn
pulling capacity of bollard is determined as below.

100 tons Ffor - 12.0 M Container Wharf

The pulling force is assumed to act in all direct.un as
shown in the Fig. 5.

2 -a‘i"'"{\“}h&\

Fig. 5 Active Direction of Pulling Force

5O =450~
e

i
N
<§§::|/£//ﬂ\
CO't
s

.\W%\MJ/
0—45 - 25°
AT

/

\Tﬁp dollard shall bhe installed in the cenkter of Lthe
SJoerstrLcﬁure at interval of 25 meter each.

Quiors /
Other facilitics C ber ety et ‘
- cr tacilities go be incorporated are uuLban, noting 1
ﬁadder, mooring rang, steel Frame, ntc. '
l-\l"r'-(.\

-

Design/12



/ LAYOUT AND STZE OF PORT FACILITIES

R

R ——

1) Channels and Basins
Layout and size of Channels and Basins arc shown in Lthe
Table 7 and Fig. 6.
Table 7 Size of Channels and Basins
l . , -
No. Location e Depth oL Witdlih
Ao Chianne l'ZRasin () ( m)
I T g === = S
1 { Haln Channel (Existing) =59 .0 150
!
2 | West Dasin (New) = ) 500 |
The vertical section of dredging arca is as per Fig. 7.
Slope at the edges of the dredging area is decided based
on the actual soil condition. [ gy
2)  Container Wharf
i;'..\v"l.l.l' 1
Apron elevatlion should.be the same as for -9.0 M General
Cargo Wharf situated on the extension iine.
Standard section of the Container Wharf is determined as
shown in Fig. B4.
*# kpron elevalliaon : oL +  2.20 M
£ Anvon widbh : n = 25.0 M
doDbesihgn depth 1, - Lz.0H
3}

A

Revised Shape of. Container Terminal

The Centainer Terminal is required to be placed in a
rectanqular shape to allow opkimum utilization

o0 . and
ctlechive operaltion of the Container Terminal .

“"!'-alf__

wesinn/l



FIG. 6 PLAN OF CHAMMEL AND BASIN

Posign/ld



FIG. 7. SLOPE AT THE EDGES FOR THE DRIZJGING ARLA
(u,m}
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LOAD CONDITION . _

T
f—

- -
e a—

e

{oad condition are subject to change according to kinds of

cargo to be handled, vehicles to bhe

utlilized and cargo

handling ecquipmant etc. to be used aghgnguback of wharf and

facilitjies. ..

Load conditions are dete.mined as described

below, talking possible future plan of cargo handling system

inko consiqcration.
,i-l LapTerte® m

1) Vehicle Load and Load py_cargq_Uqg@lipg_Equipment

(1) vehicle

{2) Tractor and Trailer
fect container

(3) Forklift ;3-5 ton
{4) Others

specified particulars of veuicle cargo
are shown in .ne Flgs 9. and 1ll.

20 ton trucks

20’ and 40’

and 2 ton

forlling eguipnant

Fig.s Load flor TrucEl LEER20 )
7o '—-—_-_—.-FZ T_j =
! VEAICLE OCICSFANLY e | SHICUS G TH AL NCY

ANl ] I
\:

Q g

- -_— i ——D

| ——> = || Ligir | ———._!Qi— i'd =
ol 10 Ln-'DE

l [P e E

f —- L% )

N Cireeo 1 N E

T R R T i

L ©

co GCO 200 J

Vehicle Laad

Vehicle Load Theel Contact
e ) tlax. a x b
*_I:._]'.I"Ill‘ whiore | 0.1 w 2.00 L 0.20 m ¥ 0.125 n
Rear  wheel 0.4 w .00 L 0.20 m x 0.5%0 m

Dasign/l6

1783 _]
2.600_

)T

"—'f_"'"l_"-‘ll

———
pr—

|
1

r]

e

Rear
Wheoeoel

23.1

alner w

eyl



Fig. 19 Trackor Traller Lor A0° containcer

==Ex PR

_urn;i\ 82

—_ 1l - o
o |

Rear Wheel

Front
Whee!

35 S 0.420 Py ey
Pi I .ln l : l:__-‘l
et — N
[ ﬁ?i:;—s:?“h ¥ e
N N NI 770\ L / “ I
URSEIRE () S D)
— f:r_ T rzooy’
1250, 3. ool 8000 “5Ea0
| i Py - =
_ 15. 840 -

Vehicle Leoad

Gross weight Fronl Centor Rear

of vehiclo Hhonl Vihhoeold Wheel
Foars 507 1.4 4.9 13.4 21.1
conlkbainer ’

Notes:

S o _Iu.--n-h s

_ T
1. 41.4 ton is inclusive of @ re)%f 40’ container with

full cargo. . .
The conkacl widith and Teagrh shall be crpual ko
hone ol brack.

Design/17



13.5 TOM FORKLIFT TRUCK

11

Fig.
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Design Load fFor Cra:.cs

Container Crane to be installed at the container wharf and
Transfer crane for stacking yard are considered as design
lcad. _.l'_f-‘-‘;j';*_f_'-':-”_-':;‘ |),I\u|* - """",F"“—

(1) Conzainer Crane

Rail is of CR 73 KG and Crane load are as follows

( Fig. 12 )
Lifting Capacity of Under : 35.6 (Spreader weight
Spreader ) approximately 11.5t)
Crosas welght of crane :  Approx. 700 t unit
e QuUtreach (from seaside ’ e T
rall center) ;0 30.0.m,
vheel load {( working ) i 37 tywheel (8x2) Seaward fcouat faw
( Working ) : 28t /wheel (dx2)Landward
('E;grmvﬁ ) 24.0 t/ wheel Seaward
33ty Wheel+wLandward
Wheel Span 'frrer oo T L0 md
Rail span : 16.0 m
Fig-12‘ Whenl Disicnce of Confainer Crene .
Ve
16.00 B
’,‘_:'."c .
(e o= L ———— e e ——F —
000000 00 l OO0 OOOO
I elco’ el \ Zpled 3@1C0
.20 53.00 1405300 10.60 +3.00 142:3.00 1.3C
' 1 1 1 ! ! 1 i | 1
§ 28.00 l

{2 Wronsfoer Crane

The type for the transfer crane is eight rubber tired

s . . r=vae o -
diesel e}ec;rlc powered qa%try type travelling crane
“he condition for the design load is as follows

-

{ Fig . 13 )

Ratel capnciny T ALL0 L/ uanit
tusn welghl of wrane Approx 110 L / unit
Wheel load ( working ): 32 & / wheel -

( Storm } : 26 bt / wheel

Design/19
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3) Load by Cargo
{*} Distributed Load

Fqually distributed load-for the respecktive Port
facilities is as the followings

iy Container Wharf

Hormal condition Gl = 2.0%t=7 G~

ar hquak_ G ==, 1.0 K = 03

\e - O R RS e N LR N

ity Stacklnq yvard
ticrmal condition ). & / oF
Earthoguake € et L R R
1ii) Fer slope stability
tormal condition g &= 2.0/ @
Carthqguake g = lL.0/t / ot
Ao PTIIPR E ) -

3

he distributed value m&hflonod above are to be applied
tcr the contalner yard wlthout pile roundation at irsg
container stacking yard.

2) Goncentrated Load
. B .Jf;l" S
The varicus concentrated loads such reactlon forces as
contalner at supparting poinks cle, are to ba ‘
1nlw\Lw1:n'a[;mi{ into dosign, L necoensary.,
L ‘, RESETE
(3) Impact Load v ¥ e
. s
“ha 10 percent of impact load shall be considered to the
wasinn cad in respect of tha vertical load of the
fwnﬂ'unu-r Crane, Transter Sroane el Troae o Sl fe. ‘.
Design/20Q
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(1)

Design Load of Container Stacking

Yalue of the point lgad (P) obtained from av the Eour
sunportinq points of Container bottom regarding three
tLiers stacking Container is as follouws. el

betdod Lavpaye ke e
a1 ercenL of impact load 1is considered when
Container box is stacking on the top tier of Container.
Casea_ of 20 x 8 x 8.6’ container ( 20.3 t )

s prer
® = 20,3 v 2 + 25,3 (1 +C.1 ) = 16 t/point
q
Cose of A0 » B8 % 9.6 containar { 30.5 t )
P =30.5 % 2 &+ 30.5 (VW 4+ 0.1 ) = 24 t/point
4
Host of the contalner boxes stacked ‘n the container vard
mhrarsly contains  full o capacity-of Lhe container bo.
Thorefeore the design load ©~ ka2 applied £for +he
foendation of the conbaliner stacking vard shall be at
saast 60% of the value above mentioned.

i3 -an:_"r-\

1 Combinaition ofloads
individual lood proposed in che above shall be cowdined
with ohher load ( ) in designing, taking every nossible
cagz of utilization of the faCllLLy into con51cerau1cn

At T e Rt

LGy ZOHDITIGH FOR ROAD

p e F — ey R R R e

Seslcn Condition for Road

(1) wWidth ol Load
- Wezt Tervinal road to200m
- Trans - over roacd L Lme

T T

12 ton Axle load

{37 $2R of Subgrade

TER 3

% is adopted for design.
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~V

B2

FRAME
OUTPUT M33
LOAD _

ENVELOPES
MIN < 1>
-.2684E+02
AT 1.60
MAX < 3>
.8797E+0!
AT 1.65

SAP 90




~NA

B2

FRAME
OUTPUT Va2
LCAD _

ENVELOPES
MIN< 3
~.3199E+02
AT~ 3.30
MAX < 3>
.3199E+02
AT " 00

SAP 90




FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE
ID COND FORCE ENDI SHEAR MOMENT
3 U P
1 .00
0 -7.70
1.6 -24.43 -25.84
2 00
3 G0
iy
1 .00
0 20.14 -12.83
N 7 00 5.73
278 -20.14 -12.83
2 R{14
3 A %
RSP i Uy, S AR [ o fs WL O oy Wy
1 .00
0 31.99 -17.59
1.7 .00 8.80
- -31.99 -17.59
2 A1)
3 A
F, SIS S e = - ol SR | S
1 .00 -
: 4] 31.99 -17.59
1.7 00 8.8¢
3.3 ~31.99 -17.59
2 00
3 00
B e e e e e m e — A mmmmmm e am
1 .00
0 0.43 0.24
1.7 .00 0.11
6.7 -0.43 -0.24
2 .00
3 .00
B o e r o m e A A m e M mmm— = mmm e mm o mm A A
1 00 14.86 -11.93
0 .00 0D
2 00 1.1
3 .00
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~N

BDI

FRAME
OUTPUT M33
LOAD |

ENVELOPES
MIN < 1>
-.264LIE+02
AT .60
MAX < 3>
9791E+0l
AT .65

SAP 90
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