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Tummalung Port
Main Quay Structure

Properties & Criteria

Conc. strength

Allow. strength of conc.

Yield stress of steel

Allow, stress of steel

Modulus of elasticity of steel

Modulus of elasticity of conc.

Allow. shear stress of conc.

Specific weight of conc.

Ratio of modulus of elasticity

RC. constant

RC Design of Beams

', = 280-kg-em ’
f.:=]0.45.f,

£, := 4200-kg-cm ™

fy=]0.5f, if 054, < 1700 kg-em™

1700-kg-cm ™ > otherwise

E, := 2.04-10% kg-em™>
E.:= (15210-kg"5 cm™ ). fF

ve = (020kg%-cm™ ). F

Yo i 24 tonne-m °
E,
n=—
{E,.
o,
ko= j=l==
inf, + £
k=0373 j= 0876

4/4/2000
Worked by : R, Valit

£ = 126kgem °

f, = 1700 kg-om™?

E.=2545 10°kg-em™

v, = 4,853 hg-cm

R = 20.562kg-cm ™ °



Design transverse beam

Dimension and Load

Depth of beam

Width of beam

Covering

Bottom steel

Positive moment

Steel required

Use 4-DB25

Top steel

Negative moment

Steel required

Use 4-DB25

Transverse moment

Max. moment

Steel required

Use 2-DB25

MaimkevEaam mrd-7

t:=[06-m
b:=0.5-m
d = 0.07-m

M :& 13.50-tonne-m

M, = R-b-(t — d)?

L M

| fie=-d)
A, % 17.109 cm®
A, = 19.63-cm’

M := 13.56-tonne-m

M. = R:b-(t = d)?

Ay = M

I feje(t—d)
A, = 17.185cm”
A, = 19.63-cm®

M = 6.09-tonne-m

M,:= R-t-(b - d)°

L__ M
f:j: (b =d)
A, = 9.513cm’
A, 1= 9.82-cm”

Span length L:=36m

Dead load g = Yerbet

M, = 28.879 tonne-m

M, = 28.879 tonne-m

M, = 22.812 tonne-m



Check shear

Effective depth

Max. Shear force

Shear force resisted by conc.

Shear force resisted by steel

Use 2 legs of DB12 stirrup

Spacing of stirrup

Check bond

[ =25

Allow. bond stress

Bond stress

MainkKavBasm mrd.

di=t-d’ d=10.53m

V.= vebd V.= 12859 tonne
Vi=V-V, V'= 9321 .onne
z
A, = 2.26-em
2

AL, d
S::_A.,, = s=0.218m
v
Y0 = (4-7.857)-cm V = 22.18tonne
229}(805) 'c -~
U= 25-kgvcn'1_2 if (—DE > 25:kg-em 2

(229.k¢"%)-

otherwise
D
u=15328kgem™’
= 15.205kgem 2

£04j-d



Design crane beam

Dimension and Load

Depth of beam

Width of beam

Covering

Bottom steel

Positive moment

Steel required

Use 6-DB25

Top steel

Negative moment

Steel required

Use 6-DB25

Transverse moment

Max. moment

Steel required

Use 2-DB25

MainKeyBeam.mcd-4

ti= 1 Lom
b :=10.90-m
d :=0.07-m

M := 20.20-tonne m

M, = Rebo(t — d)?

M
5 s
feg-(t = d)

A, = 14589 cm®

A, i+ 29.45.cm’

M := 17.02-tonne-m

M, = Robe(t — d)?

M
A —————
fx']'(t == d)
A, = 12292 cm®
A, = 29.45.cm”

M = 52] tonne-m

M, :=Rt-(b - d)?

A= M
BESECEED

A, = 4.216cm”

A, = 9.82.cm*

Span length Li=32-m

Dead load W g =Y bit

M, = 160.057 tonne-m

M, = 160.057 tonne'm

M, = 141.632 tonne-m



Check shear

Effective depth

Max. Shear force

Shear force resisted by conc.

Check bond

[ = Z3aam

Allow. bond stress

Bond stress

MainkKevReam mcd-5

d=t-d
V :=[25.47-tonne

Veigvebd

Y0 = (6:7.857)-cm

(2,29-kg0'5)-‘jﬂ
D

wi=|25kgem™? if

(2,29-kg°'5)-\ff_u

D

otherwise

u=15328kgem™?

= 6.634kgem >

0.jd

d=0.93m

V.= 40.6 11 tonne

V = 2547 tonne

> 25Akg-cm_2



Design cope beam

Dimension and Load

Depth of beam

Width of beam

Covering

Bottom steel

Fositive moment

Steel required

Use 4-DB25

Top steel

Negative moment

Steel required

Use 4-DB25

Transverse moment

Max. moment

Steel required

Use 2-DB25

MainkKevRBaam mred-6

t:=10m
b :=0.90-m
"= 0.07m

M = 10.04 tonne-m

M= Rebe(t = d)?

| M

] fs'j'{t =3 d)
A, = 7.251 cm?
A, = 19.64-cm?

M ;= 4,77 tonne-m

M, = R-b(t — d)?

e
foj (t—d)

A+ 3.445 cm”

A, = 19.64-cm?

M := 6.85-tonne-m

M, i= R-t-(b — d")?

M
o
ts'J'(b —d )
A, = 5.543 cm®
A, = 9.82-cm’

Span length L:=3.2'm

Dead load @y = Yobet

M, = 160.057 tonne-m

M, = 160.057 tonne-m

M. = 141.652 tonne-m



Check shear

Effective depth di=t-d’ d=093m

Max. Shear force V :=19.6-tonne

Shear force resisted by conc. Vo= vebod V. = 40616 tonne
Check bond

[V:= 25 mm SO = (4-7.857)-em V = 9.6 tonne

Allow, band stress u= [25kgem™? if > 25kgom?

(2.29-1\-5"'5)-\/f_'c
D

(2.29k¢"%)

otherwise
D :

u=15328kgom >

Bond stress = 3.75kg em

T0-jd

MainkKevBaam med-7



Design fender beam

Dimension and Load

Depth of beam

Width of beam

Covering

Qutside steel

Positive moment

Steel required

Use DB25 @ 0.10

Check shear

Effective depth

Max. Shear force

Shear force resisted by conc.

Check bond

[D =23 mm

Allow. bond stress

Bond stress

MainkKevBeam.mcd-8

=045m Span length
b i=tBE
d :=0.07-m Dead load

M := (1.5-18.36)-tonne:m

M, = R-b-(t — d)?

M
A7 £.j-(t—d)
A, = 48.679 cm”

A, = 49.10-cm”

di=t-d’
Vo= 18,3_6-tonne

Vo= vebd

(2.29-kg0‘5)-\[f_c

u:= 25-kg»(:rrf2 if
D

(2,29‘1\'g0‘5)-\fﬂ

D

otherwise

u=15328kgem >

v

— = 7.022kg cm™?
Z0.jd

Wy = Yo bet

M = 27.54 m tonne

M, = 40.084 tonne:m

d=038m

V. = 24 894 tonne

V = |8.36tonne

> ZS-kg‘cm_2



Tammalang Port Berthing Energy and |

Main Berthing
1 Density of sea water Yw = 1.03-tonne:r
’ Draught of ships d:=3.5-m
Beam of ships b:=80-m
| Length between perpendicular L:=40.0-m
i
J Ship displacement 535 DWT) D := 700-tonne
’ Berthing velocity V= 03-mes !
i_ D
Block factor Cpi= Cy, = 0.607
‘ Lb-dvy
Berthing angle o = 10-deg
1 B2 L2 0.5
{ Dist. from contact point to Ro= [-j - (._.) R=1077m
center of mass (approx.) 2 4
| L
0 :=acos] — 0 = 21.801 deg
4.R :
1 x :
| B::;—(m—e) B = 58.199 deg
| A= 0052|3 A =0278
{
Radius of gyration of ships Jous (0,19-Ch + 0.11)-L K=9012m
_ d -
Added mass factor Ch=1+ zg Vi Cp=1.875
[ 25002
f Eccentriccity factor & e AR C, = 0.575
K*+R?
Softness factor 0,:=089 ; soft fenders
, Berth configuration coefficient Co=10 ; open piled
Factor of safety S R Fs=1s
(1 | - .. I E{—\\ - (Vb)z
| Kinetic energy of berthing A 1, E=ESDCCC,Chm— E = 4.676 tonne-m

2.g

4

Use Fentrek SCN 500-1.4; E = 4.7 tonne'm, R = 20.4 tonne
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STLAD SPACE MAIN QUAY STRUCTURE
2 WIDTH 72
T METER MTON
e 'DORDINATES
L.8 0

e Lag 0. B2 3.2b: 6.
5 1.8 0.; R 1 3.65 0. 0.

Do i,
% e L0 B0 R
-Z7 0. -6.0 0.; 12€ 2.15 -5.47 0.; 129 5.35 -4.55 0.; 130 8.55 -3.64 (.

~82 12.15 =2.,61 0.7 132)15.8 |+1.58 8.7 123 19.4 =.54 0.
B AT 8. @. 3.2
MEMBEF. INCIDENCES
2T I Onn BOLT e
12 1 S R - U N (i

401 2 S | 15 1 7

4z 4 1ly R 161 7
501 7 147 R 186 1 7
e0L L 2% BRIV L 7
gE 2 L28: RIZ 1 7
gal 2 129; R 17 1 7
674 4 130; R 17 1 7
L & I3l BRI A7
deRy B L3Ry R 1Y L 7
T I e e e D i

APT FROUP DEFINITION
_CUPEBEAM 301 TO 317
_CENEBEAM 401 TO 417 451 To 467
_LANDBEAM 501 TO 517
_TENV2EAM 101 TO 208

601 TO 618

626 TO 643

E51 TO 668

676 TO 693

701 To 718

726 TO 743

751 TO 768

MEMBER PROPERTY AMERICAN
_IOPEBEAM PRI ¥D 1. ZD .9
_CPNEBEAM PRI YD 1. 2D .9
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_LANDBEAM PRI YD 1. 2D .8
_TENVBEAM PRI YD 1. 2D |.6
i TABLE ST PIPE OD .4 ID .25
TABLE ST PIPE OD .5 ID .32
TABLE ST PIPE OD .4
£ TABLE ST PIPE OD .5
TABLE ST PIPE OD .4 ID .25
TABLE ST PIPE OD .4
TABLE ST PIPE oD .4

RE e o B RS e R R S CC R B

T

.ETE ALL

°~ CONCRETE ALL
i CONCRETE ALL

_I° TEr 252 FIXED
- | DEAD LOAD
LEWECEHT Y=l
JE DOAD

= Sk 2500 ELOAD =1 XRE=02 *9-6 ZR —-.2 54.6
- LIVE LOAD

15 %R —-2!19.6 ZR -.2 54.8

474 SF4d CON GY -24. 1.1

LMD 4 BOLLARD

THINT LOAD ‘
8 X -10. |
L7AD S BERTH |
JOINT LOAD |
% FE 23.5

~4mD COMB 6 DL+LL

Lod &k, 3k, Bd,
PERTOEM ANALYSIS

o |
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S
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SE g i |
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PROBLEM S T TI|ISTIICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 252/ 32/ 126
ORIGINAL/FINAL BAND-WIDTH = 126/ 15
TOTAL PRIMARY LOAD CASES = 5, TOTAL DEGREES OF FREEDOM = 756
S5IZE OF STIFFNESS MATRIX = 36288 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12.72/ 2013.6 MB, EXMEM = 1961.7 MB
fr:csoint Element Stiffness Matrix. $:59:40

*: ¢ GGlobal Stiffness Matrix. §:59:40

iy Triangular Factorization. S:59:41
5 Ating Joint Displacements! 9:59:41
Cal-:ilating Member Forces: 9:59:41
Zi=n LEST § IO 14
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107

108

METH

YEMBEFR

AT STRUCTURE

FORCE ENVELOPE

S

=TT

MA

M=

M

1IN FORCE VALUES AMONGST ALL SECTION LOCATICNS

Fx/

Fa

=20

.41
-08
.01
AT

-l
.06
<
.08

.45
.14
+:33
.01

.40
.04
i3]
Al

.38
.09

30

.04

LT

DIST
DISS

.00
.00
215
7 4

.00
.00
3.20
3520

.00
.00
3.20
3.20
.00

3.60
3.60
.00
.00
3.65
365
.00

3.60
3.60

.oo

2.15
2k

.0C

3. 20
3.20

.0a
.00

IITS ARE MTON METE

LD
LD

11
13
14

el

=

11

S
14
13

13
14
12

8

11

9
14
13

13
14
12

8

12
14
12

8

18
12
12

8

11
12
14

8

13
12

MZ/
MY

l.29
2.48
-4.00
~2.20

4.40
e
-5.89
=28

6.33

.34
-2.40
Sk 5

6.47
.49
=238
=.34

6.42
-11
=24l
=32

5.87

)
-6.78
= &

5.58
S
=2 48
=. 88

i 7

<L
=11.00
SHEAETE)

11.43
s e

DIST
DIST

2.15
.00
.90

LS
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.00
1.33
.00
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3.20
1.33

.00

3.60
.00
1.80
.00

.00
3565
1.83

.00

.00
3.60
2.10

.00

.00
2.15
2.15

.00

3.20
.00
.80
.00

.00
3520

User ID:

LD
LD

12

9
14

13

11
14

13
14
11
13

13
12

12
14

14
12

13
12

SEATEC GROUP:BEST
-— PAGE NO.

DIST

LD

i

14

14

14

14

14
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114

Lk

Liw

NMESET ot

MA

M

A=

 STRUCTURE
Ll. 3.20 12
-.22 3.20 8
12.03 .00 11
22 .00 9
-19.85  3.60 14
13 3.60 11
18.33 .00 13
23 .00 14
17.69 3.65 12
-.10  3.85 8
18.90 .00 13
26 .00 14
-10.54 3.60 12
-.10  3.60 8
4.3 00 13
3.83 .00 12
-5.30 2.15 12
-1.85  2.15 E
£.94 .00 11
87 .00 14
-17.57 3.20 14
-.41  3.20 8
14.91 .00 13
87 .00 12
-11.25 3.20 1P
-.43 3.20 13
11.59 .0 11
40 .0C 14
-17.71  3.8C 14
-.1% 3Jeb -
17.76 .00 13
.35 .00 12
~17.52 3.65 12
-.17 3.865 8
18.88 .00 13
.28 .00 12
-10.01  3.60 1%
-.20 3.60 18
IND

OF FORCE ENVELOPE FROM INTERNAL STORAGE *#**&*dkid¥

-4.40
=i

13.60

=, 37
il 20

13.40
-3
=03
=543

10L 117,
1.33
-9.04
=

1,33
3.81
-4.70
-4.33

g0z
1.38
-8.25
=2.789

.39
-7
-3.90
=133

31,10

.93
=550
-2.06

11.03

+ 87
-6.65
-.64

g.8617
1295
=8_35
—~. 58

3.60
.00
1.50
.00

.00
3.65
B3

.00

.00
3,60
2108
3.60

215
20
1.08

.00

3.20

.00
3.60
2.10
3.60

MAXFORCE ENV NSEC|12 LIST 301 TO 306

Uaexr 1ID:

12
12
14
12

14

8
14
14

12
12
13
15

14

g
14
14

13
14
i
12

13
12
171
13

SEATEC GROUP:BEST

A7

.61

.08

. 39

SR

.92

.01

.94

13

.14

.40

g0

22

.07

.85

PAGE NO.

.00

.00

.00

.00

.00

.00

.00

.00

5



User ID: SEATEC GROUP:BEST
MAIN WUAY STRUCTURE -— PAGE NO. €

MAK EITC OMIN FORCE VALUES AMONGST ALL SECTION LOCATIONS
MEME Y/ DIST LD MZ/ DIsST' 1D
77 DIST LD MY DIST 1D X DIST 1D

301 Mn T80 .00 14 3 .00 g
2.63 .00 g 5.96 3.20 g 227 © .00 14

ns -£.20 3.20 11 -10.04 1.87 13
=306 3.20 3 “Zg3  3.20 13 1.06 T 3.20 Bl

302 Ma 5.3 .00 12 4.10 3.20 13
1.55 .00 8 6.85 .00 12 1.51 ¢ .00 14

Mz -9, 60 3.20 13 ~7.92 .80 13
=3.19 3.20 A2 -3.37 3.20 14 73T 3.20 11

302 Mml £.57 .00 14 4.94 .00 14
.56 .00 8 1.32 2.26 B 113 e .00 g

MM -6.73 3.20 11 -2.42 1.60 12
-1 3.2 2 -2.75 3.20 12 2.33 T 3.28 17

301 Mav £.42 .00 14 3.94  3.20 11
.31 .00 13 .92 3.20 g 2.35 C .00 g

MW -6.34 3.20 11 -2.55 1.60 14
.62 3,20 1 =1.92 3:20 12 4.84 T 3.20 12

305 MAx £.38 .00 12 4.64 3.20 13
.08 .00 13 .51  2.20 13 2.91 ¢ .00 8

MIN -6.57 3.20 13 -1.87 1.0 12
— 15 300 9 =1.06 3.20 12 6.00 T 3.20 12

3pE MRS £.57 .00 14 A .00 14
L1l .00 14 .38 .00 g 3.01 ¢ .00 8

MIN -6.31  3.20 11 -1.97 1.60 12
-.05 3.20 8 = i .00 12 6.18 T 3.200 12

Trrrs--fst IND OF FORCE ENVELOPE FROM INTERNAL STORAGE *****stxsxx
©7. PZINT MAXFORCE ENV NSEC 12 LIST 401 TO 405 451 TO 456



40-

43

404

405

451

452

User ID:
ME TAY STRUCTURE
o= UNITS ARE MTON METE
. =il IV FORCE VALUES AMONGST ALL SECTION LOCATIONS
5 4 DIsT LD MZ/ DIST LD
FZ DIST” LD MY DIST LD
o Leo L2 .00 14 3.25 .00 14
2102 .00 9 4.53 3.20 2
= S5 =5.26 3.20 18- =152.10 2.40 14
arlla fo 3.20 15l -2.24 3.20 11
wAL g.1l5 .00 12 15433 3.20 13
L.62 .00 | 6.79 .00 12
MZ# =G gl 3 20 18 1 b7 A3 .00 13
-3.36 3.20 14 =385 220 14
M Ll.44 .00 14 14.29 .00 14
1.02 et} 8 2.80 .00 12
iy =987 3.20 11 =G 1.60 12
~Z~ 12 3.20 12 -4.00 3.20 12
MAT 25.14 .00 14 9.68 3,20 13
.95 .00 g8 L..30 3.28 8
M= =195 3420 13 -15.42 107 13
SIS 3220 1g =0 Al 3.20 12
MR &S .0C 14 B.61 .00 14
.24 .0cC 8 213 3.20 g
MEH =048 32 11 =3.18 1.60 12
-.48 3.26 12 —1.52 3.20 12
ML LE . mB .00 14 4.97 .00 14
Bl .00 14 2.42 3.20 9
MES =%, 48 3.20 11 =20.,20 Z.40 14
=25 3.20 8 =1.18 3.20 11
MR g8.24 .00 1g 17 .02 220 13
L.13 .00 8§ 3.2 .00 14
M2 —20.96 3.20 13 =18.50 .00 13
-2.38 3.20 14 =230 .00 8
MA 12.30 .00 14 16.25 .00 14
.Bg .00 8 2.47 .00 14
N =L 12 3.20 11 =3 .54 1.60 12
-1.84 3.20 14 ~3.47 3.20 1z
S TAR 25.47 .00 14 9.47 3.20 S
.50 .00 8 1.286 3.20 8

SEATEC GROUP:BEST
-- PAGE NO.

FX

.08

1.28

.18

1.75

DIST LD

.00

.00

.00

.00

.00

.00

.00

3.20

.00

-
/!

13

14

14

14
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User ID: SEATEC GROUP:BEST

MEZT L RY STRUCTURE -—- PAGE NO. s

P S -18.28 3.20 3 =15 297 1.07 13
=105 3.20 14 =22 65 3.20 14 «38 T 320 g

ME 10.07 .00 14 8.86 .00 14
A .00 8 .84 3.20 5 1.88 '@ .00 14

MTH -8.84 3.20 11 -3.45 1.60 12
-+61 320 14 =1\ . 3.20 14 .50 T .20 8

ez 10.48 .00 14 8.08 .00 14
.14 .00 8 +51 3.20 8 1.9% € .00 14

= = BT 3.20 11 -3.49 1.60 12
=25 3.20 14 ~-1.08 3.20 14 <o8 T 3.20 ]

Tt-°%"" ZND OF FORCE ENVELOPE FROM INTERNAL STORAGE #***#**xxtx

FEINT MAYFPORCE ENV NSEQ 12 LIST 501 TO 505



503

504

S50R

=k %

i 2UENE BiA

THEET BT

° FORCE VALUES

DR
FZ

5.83

<26
—-6..26
— .28

.66
.54
eI E
==l =12

£.28
.46
=530

-.94

Ty

53
23
£ 2
=48

£.34
.14
-6.30
=il

DIST
DIST

.00
.00
3.20
3.20

.00
.00
3.20
3.20

L
o
o

.00
.00
3.20
3-20

IND QOF FORCE

AAXFORCE ENV NSEC 12 LIST 601 TO €03 651 TO 653

AMONGST ALL SECTION LOCATIONS

LD
LD

11

g
L4
13

i3
13
12
12

13

8
12
12

13

g8
12
12

13
13
12
12

ENVELOPE FROM

MZ/
MY

1.78
l.42
=38
=B

382
275
=315
-1.34

4.05
S
-2.00
=173

F.92

P
=241
S B

3.90
o]
=2.10
-1.03

DIST
DIST

3.20
3.20
l.860
3528

320
.00
1.60
.DO

3y 24

.00
1.60
3520

.00
3.20
1.60
J.20

.00
3.20
1.€60
3.20

User ID:

LD
LD

14

9
14
13

il
12
14
13

14

9
11
14

INTERNAL STORAGE

1.

== PAGE NO.

FX

.32

<14

.50

LR

.74

<t

<59

=14

11

=2l

ER R RS S8 S S

DIST LD

.00

320

.00

3.20

.00

3.20

.00

3.20

SEATEC GROUP:BEST

g

14

14

14



MEZ
MaL =I0C
MENMZ
501 =
BOS  Mm
602 Mad
MT
651 DAL
MT
652 AN
i
553 MBE
e
o bm =
0. 2

i
F i 4

STRUCTURE

1L

WT

ZND

User ID:

FORCE VALUES AMONGST ALL SECTION LOCATIONS

FY/
FZ

.08
=0
-.08
=87

.08
.00
=10
-.03

.06
.02
-G8
- .02

-.06
ol

DIST
DIST

.00
.00
7.80
7.80

.00
.00
7.80
7.80

LD
LD

Mz/
MY

il
.32
=35
=15

i
ol ]
.46
=ik

(|
oW
~1 s

I
{38 ]
w

[
L Y
~1] @

=3
=2

oIST
DIST

.00
.00
.00
7.80

7.80
.00
.00

7.80

7.80
.00
.00

7.80

.00
.00
6.35
6.35

.00
.00
6.35
6.35

.00
6535
6.35

.00

LD
LD

9
14
13
14

14

14
14

9
12

14
i3

g
13

SEATEC GROUP:BEST
-— PAGE NOC.

.4

11.58

22.02

10.46

21.8e

10 &L

33534

14.75

OF FORCE ENVELOPE FROM INTERNAL STORAGE ****¥=kdkx

MAXFORCE ENV NSEC 12 LIST 626 TO 628 676 TO 678

DIST

LD

10

33

13



User ID:
MEIM LTEY STRUCTURE
IEMEEFT FORCE ENVELOPE
o "WITS ARE MTON METE
MA® 23T I FORCE VALUES AMONGST ALL SECTION LOCATIONS

MEME EY/ DIST LD MZ/ DIST 1D
FZ DIST LD MY DIST LD
w2 MR .24 .00 8 .86 .00 )
-.04 .00 B 1.08 .00 14
= S =8 Wia2 13 -.90 Resi2il 9
- WIZT 14 -=.58 W= lil 14
£27 MMz =l .00 2] .BO .00 9
=0 .0cC B .30 .00 14
= =2 T2 13 -.90 .00 i3
=. 07 Tt 14 = A i 14
620 RN =L .0cC g .60 .00 9
.08 <0U 18 A 2 T2l 13
e = i ) 13 -.68 .00 13
=03 s 12 = 20 .00 132
§7<  MAY .60 .0C 2] 1.63 .00 9
- .08 .Q0 8 1.34 .00 14
MIH == 33 5.44 1l -1.62 5.44 9
=T 5.44 14 -.66 5.44 14
677 MAL .56 .0¢ 14 L5858 .00 14
— B2 Mjie o 8 <25 .00 1z
MIN =30 5.44 Il =1.48 5.44 9
-.07 5.44 12 -.14 5.44 12
578 MR .43 <00 ] 1518 .00 14
.10 .0cC I8 <18 5.44 13
MI =24 5.44 Il o e ] 5.44 =]
—. 01 5.44 B =54 .00 13

SEATEC GROUP:BES1I

FX

25.78

11.94

52.08

18.88

44 .36

202

30.70

HEC PR

66.08

22.72

53.90

23.7%

PAGE NO.

DIST
C 720
C .00
C TFiaiid
2 .00
C i e
o .00
c 5.44
c .00
& 5.44
0 .00
c 2.44
e .00

*tt-c--t - IND OF FORCE ENVELOPE FROM INTERNAL STORAGE *****+x#x+

1ol. PFEINT MAXFORCE ENV NSEC 12 LIST 701 To 703 726 TO 728 751 TO 753

LD

i1

13

M)



702

128

User ID:

MEZID TR T STRUCTURE

=4

MEEE FORCE ENVELOPE

]

2o UNITS ARE MTON METE

=117 I FORCE VALUES AMONGST ALL SECTION LOCATIONS

FY/ DIST LD Mz / DIST LD

FZ DIs” 1D MY DIST LD

SR .47 .00 9 1.04 .00 9
-.04 .00 9 .42 .00 13

WIN -.27 4.41. 11 =1.03 4.41 9
-.14 4.41 13 -.19 4.41 13

oG .47 .00 14 1.10 .00 14
.00 .00 9 .08 .00 11

¥ -.25 4.41 1 -.99  4.41 14
-.03  4.41 11 -.04 4.41 11

VAL .34 .00 14 .78 .00 14
.05 .00 14 .09 4.41 14

Mo -.20 4.41 11 -.73  4.41 ]
-.01 4.41 8 -.14 .00 14

VA 1.02 .00 9 1.73 .00 9
-.05 .00 8 .32 .00 14

MIN -.55  3.38 13 -1.71  3.38 9
-.13  3.38 14 -.13 3.38 14

VR .95 .00 14 1.65 .00 14
-.01 .00 8 .08 .00 12

Ca -.47  3.3¢ B -1.56  3.38 9
-.04 3.38 12 -.05 3.38 12

MA 74 .0C 14 1.28 .00 14
.04 .0C 1B .05 3.38 13

MIY -.38  3.38 B -1.21  3.38 9
-.03 3.38 g -.08 .00 13

MAL z.95 .0C 12 3.55 .00 12
.01 .00 ) .35 .00 13

Yk -1.35 2.34 B -3.36 2.34 9
-.23  2.34 13 -.18 2.34 13

MA z.79 .00 12 3.42 .00 12
.08 .00 9 .11 .00 11

MIZ -1.19 2.34 8 -3.11 2.34 12
-.08 2.34 11 -.08 .00 g

A 2.24 .00 12 2.80 .00 12
12 .00 14 .13 2.34 14

SEATEC GROUP:BEST
-- PAGE NO.

FX

20.83

10.80

38.53

16.58

3592

16.81

2183

11.00

36.34

16.25

DIST

.00

.00

LD

12

33

8 3

11

11

He e

12



User ID: SEATEC GROUP:BEST

MEZE (TRY SETRUCTURE -- PAGE NO. 13
I = .52 2.34 8 =2.45 2.34 12
-.04 2.3¢4 8 o .00 14 13.54 C .00 8
""" END OF FORCE ENVELOPE FROM INTERNAL STORAGE *#****iwsz+t

tedwrkhkdkhkddhhokdd END OF STAAD-III #+*¥drxkdhddhkdhkdh®

“+** DATE= APR 4,2000 TIME= 10: 0:46 **x*+*
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Tummalung Port
Main Quay Structure

Properties & Criteria

Conc. strength

Allow  strength of cone.

Yield stress of steel

Allow. stress of steel

Modulus of elasticity of steel

Modulus of elasticity of conc.

Allow. shear stress of conc.

Specific weight of conc.

Ratio of modulus of elasticity

RC. constant

Dimension and Load

Thickness of precast slab

Width of precast slab

Thickness of situ concrete

WH. of precast slab

W, of situ cone.

Total dead load

Contruction load

Live load

RC Design of Deck

£, = 280-kg-cm™ >
=045,

£, := 4200-kg-cm™

f,:= 056, if 0.5, < 1700-kg-cm™

1700-kg-em™ otherwise

E, := 2.04-10° kg-cm™
Egix (ISZIOkgn'S»cm_ l)\ff_c

(O.ZQ-kgO'S»cm' l)\/f—,_

]

Voo

Ye:= 2.4-tonnem >

E,
n=—
E.
n'fc . k
- : Jig=il ==
n-f, + f 3
k=0.373 j =0.876
tg:=0.2'm Span length
b:=0.5-m
te:=02-m Covering
0y = Yebty
®;i= Yebte

O4:= 0, + @D
W= (O‘IS-tonne-m-z)-b

LL:= (l .O-lonne-m_z)-b

4/4/2000

Worked by : R. Valit

f,=126kgm ~

f, = 1700 kg e ©

E.=2.545 10 kgem ™

ve=4.853hgem?

L=3.2'm

d :=007-m

@y = 0.24tonne-m I
®; = 0.24 tonne: m !
®4=048tomem™ "
@, = 0.075tonnem

LL = 0.5 tonne-m "

1



Design deck slab

Case | : Uniform load

Bottom steel

Moment after installation

Moment at service

Steel required

Top steel

Moment after installation

Moment at service

Steel required

Max. shear force

Deck320.mcd-2

Mg = 0.125- (md + l;)-Lz My =071 thonnem
A2

M, = R-b-(tg = Cl) M, = 1.737 tomme'm

M; := 0.5 tonne-m M, = 0.5 tonne-m

M, = Rb:(tg + t. - d)? M. = 11.196 tonne:m

My M,
+
foi(tg=d)  fej(tg+te—d)

Aui=

A, = 4.688 cm®

My = 0-tonne-m
M, = R-b(l‘g = d')2 M, = 1.737 tonne-m
M, = 0.6-tonne-m M; = 0.6 tonne-m

M, := Rob(tg + to — d)? M, = 11.196 tonne'm

0 My M,
= +

foi(tg—d)  fej(tg+te—d)
A, = 1221 cm?

V :=|.43-tonne



Case || ; Whee| load due to HMK 60 H mobile crane

Distribution factor 8 :=10.345

Boftom steel

Moment after installation My = 0125 (04 + @) L2

M, = Rob-(t, ~ d)?
Moment at service M, = 5:(12.23) tonne:m

M, = Rb-(t + to — d')?

Steel required A= My e M
fei(tg—d)  fj(tz+t.—d)
A, = 12.258 om?
Use 4-DB20 A= 12.57-cm?
Top steel
Maoment after installation M, := O-tonne:m

M, :=R-b-(t, - d)?
Maoment at service M; := (5:5.61)-tonne:m

M, := R-b(tg + t, — d)?

Steel required i o
eel require Ay = — = — ;
foj(tg—d)  foj(tg+te—d)
2
A =3.939¢cm
Use 2,5-DB20 A, := 7.85-cm”
Max. shear force N = (5-]8,42)-tonne

Deck320.mecd-3

My =071 tunem

M, = 1.737 tonne-m

M, = 4.219tonne-m

M, = 11.196 tonne-m

M, = 1.737 tonne-m

M; = 1.935 tonne'm

M, = 11.196 torne-m

DB 20 @ 0.20

V = 6.355tonne



Check shear

Effective depth

Shear force due to dead load

Shear force due to HMKB60 H

Total shear

Max. shear resisted by conc.

Check bond

¥ = 2t

Allow bond stress

Bond stress

Deck320.mcd-4

di=t, +t.—d’

V= 0575wy (L)

V,:= (8.18 42)-tonne
V= Vd =+ V|

Vei=vebd

20 = (2.5-6.290)-cm

u:= |25 kg-cm” 2 if

(2.29-kg0'5)-\ff_,=

D

u=19.16kgem >

0-j.d

(2.29‘ng'S)AJI’_c

= 15927 kgem *

d=033m

Vg4 = 0.883 tonne

V| = 6.335 onne

V = 7.238 tonne

V. = 8.007 tonne

V = 7.238 tonne

-3 ZSvkg»cm_z
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USER ID: SEATEC GROUP:BEST
e T T S T 0 S ey

STARAD PLANE UNIFORM LOAD ON DECK SPAN 3.2 M.

e
%)

H
D =

|

— =
Wos W

=1
~1 m

LER I O TR S I B TR 5 T 5 B e

~) Bat

]
w

()
(Vo]

Ly
o

L= St A T WU W I I P SR Y O
— QWD - @ Wk L )

0 ) 0y s Ly M) —

L S e T i o o B o

v
™

INFUT WIDTH 72

UNIT METER MTON

J2INT COORDINATES
L/0. 0. 0.5 R 4 3.2 0. |0.
MEMBEF. INCIDENCES

L 124

MEMBER. PROPERTY JAPANESE
LI To 4 PRI YD .4 EZD .5
CONETANT

E CONCRETE ALL
DENSITY CONCRETE ALL
POISSON CONCRETE ALL
SUPRORT

1 T 4 PINNED

5 FIXED

LOAKD | LL ON 1ST SPEAN
MEMEEE LOAD

L UNI &Y -.5

LOARD Z LL ON 2ND SPAN
MEMBER LOAD

2 UNI GY -.5

LOAD 2 LL ON 3RD SPAN
MEMBER LOAD

3 UNI GY -.5

LOAD 4 LL ON 4TH SPAN
MEMEEF. LOAD

4 UNI &Y -.5

LOAD 5 TOPPING

MEMEEF LOAD

L To 4 UNI GY -.24
LORD & PRECAST

MEMBER LOAD

1l To 4 UNI GY -.24

LOAD COMB 7 FULL LOAD

=50 il IR e TS e S R
LOAD COMB 8 LL MAX. NEGATIVE
A S0 PSSR T s

LOAD COMB 9 LL MAX. POSITIVE
e Rt il S

PERFOPM ANALYSIS



User ID: SEATEC GROUP:BEST
INIZ2M LOAD ON DECK SPAN 3.2 M. == PAGE NO.
PROBLEM STATDIDS'TITC:S
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 5/ 4/ 5
ORIGINAL/FINAL BAND-WIDTH = 1/ ik
TOTAL PRIMARY LOAD CASES = 6, TOTAL DEGREES OF FREEDOM = 4
SIZE OF STIFFNESS MATRIX = 8 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE = 12.01/ 2043.4 MB, EXMEM = 1961.6 MB
it Bro izng Element Stiffness Matrix. 15:58:29
4 Brd 11y Global Stiffness Matrix. 1525828
++ Bre sing Triangular Factorization. 15388229
4 iCailey ing Joint Displacements. 15:5B:29
++ Zalculating Member Forces. 15:58:29
473 ) ELST 5

-~
3



UNIEPM LOAD ON DECK SPAN 3.2 M.

MEMB

=

MEMBEF. FORCE ENVELOPE

ol e
e

CIETANCE

i)

FYy
Fz

.30
.00
-.456

EY:

FIRCES FOR MEMBER

DIST

UNMITS ARE MTON METE

DIST LD

1D
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1
L
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e
W m oo
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User ID: SEATEC GROUP:BEST
UNIFOFM LOAD ON DECK SPAN 3.2 M. -— PAGE NO. 12

MEMEBEEF, FORCE ENVELOPE

ALZ UNITS ARE MTON METE

MEME DJISTANCE FY LD MZ LD FZ LD MY LD
k ) MAX. 61 g .00 8 .0o g 0o £
MIN. 61 8 .00 8 .00 8 0o &
=0 MAX. - 4% 8 =20 g .00 g .00 &
MIN. .41 B8 =20 8 .00 g8 .00 &
20 MAX. -2k 8 =33 8 .00 B8 .00 &
MIN. 21 g =1 B .00 8 .00 £
—.-J MAX. 01 g =37 8 .00 g .00 £
MIN. 01 8 =30 g .00 8 0o B
L.ed MAX. = 15 g -.34 g 00 g8 0o &
MIN. =.19 8 il B .00 § .00 &
2,00 MAX. =534 8 =22 | .00 8 .00 £
MIN. =39 8 =kl 8 .0a 8 .00 £
2.40 MAX. = DY 8 =13 g8 .00 8 .00 &
MIN. =i g =3 8 .00 8 0o £
2.80 MAX. =B 8 .25 g8 .00 8 .00 &
MIN. =. 79 8 .25 8 .00 g .00 3
5.20 MAX. =99 8 .60 8 00 g .00 &
MIN. = g .60 8 00 8 .00 &
| e o e o e ety e by e e e b o g s e o ey e e e e e
| MAX/MIN FORCES FOR MEMBER 1, AMONGST ALL SECT LOCATIONS
| BY/ DIST LD MZ/ DIST LD
i FZ DIST LD MY DIST LD X DIST 1D
|
[ MEx. Al .00 8 .60 3.20 g
| .00 .oo 8 .00 .00 g .00 .00 g8
| MR =89 328 8 == 37 1.20 g
| .00 320 g .00 3.20 5 00 3..20 g
d e e e e L e I I I Iy |
2 00 MAX. 95 g .60 8 .00 8 .00 &
MIN. a5 B8 .60 8 .00 g .00 3
40 MAX. 75 g .28 g .00 g .00 &
MIN. 75 8 « 25 g8 .00 ] .00 £
¢0 MAX. 55 8 .00 8 .00 8 .00 &
MIN. + 8D 8 .00 g 0o 8 .00 &
-.20 MAX. 35 8 =177 g8 .00 g .00 &
MIN. 35 g =y 8 .00 g .00 &
i.%0 MAX. 15 8 =2, 8 .00 8 .00 3
MIN. s ] =2 8 .00 g .00 £
2.00 MAX. =408 8 =28 8 .00 8 .00 &
MIN. -.05 8 w29 g8 .00 3] .00 £
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S0 MAX. 00 -] .14
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40 MAX 0o g B i
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FY/ DIST 1D MZ/
FZ DIST 1D MY
.00 .00 8 B
.00 .00 8 .0O
.00 3.20 8 12
.00 3.20 8 .00
00 MAX. 67 8 -15
MIN. 67 8 Sl
40 MAX. 47 B -..08
MIN. 47 8 -8
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User ID: SEATEC GROUP:BEST

PAGE NO.
***t***ii*******t**i******it****t*******itt**iti‘t
* *
* S TAAD - III *
* Revision 22.3 #
* Proprietary Program of #
ol RESEARCH ENGINEERS, Inc. *
* Date= APR 4, 2000 *
. Time= 9:11:34 *
* *
* USER ID: SEATEC GROUP:BEST *
t*******i**tt**********i*itt******t****t*****i****
1. “TAAD PLANE HMK 60 H ON DECK SPAN 3.2 M
2. ZNPUT WIDTH 72
3. UNIT METER MTON
4. TIJINT COORDINATES
5. = i DL 00r R 9302 6. B
%. MEMBEPR INCIDENCES
Fe 1 L E
8. MEMBER PROPERTY JAPANESE
g« & T 4 PRI YD .4 ZD .b
1C. “ONSTANT
L. E CONCEETE ALL
12, DE ?EITL CONCRETE ALIL
3
4. 53 )
15 e ln 5 PINNED
l&. DEFINE MOVING LOAD
17. T¥PE | LOAD 18.75 18:75 DIS §.
18. LOAD GENERATION 410
19, ¥R L 0, 0. 0. XINE .01S
20. PERFOBRM ANALYSIS
PROBLEM S TaTI|s:'T I S
NUMBER OF JOINTS/MEMBER+ELEMENTS /SUPPORTS = 5/ 4/ 5
ORIGINAL/FINAL BAND-WIDTH = 1/ I
TOTAL PRIMARY LOAD CASES = 410, TOTAL DEGREES OF FREEDOM = 5
SIZE OF STIFFNESS MATEIX = 10 DOUBLE PREC. WORDS
REQRD/AVATIL. DISK SPACE = 12.16/ 2033.9 MB, EXMEM = 1961.8 MB
Processing Element Stiffness Matrix. 9:11:36
Proi ing Global Stiffness Matrix. 8:¥1:36
Pro: sing Triangular Factorization. 8:11:36
Caleulating Joint Displacements. 81338
Cal-ulating Member Forces. =l B i

21. PRINT FORCE ENVELOPE NSECTION 8 ALL

i



User ID: SEATEC GROUP:BEST
HMI - H ON DECK SPAW 3.2 M. -- PAGE NO. 2

MZIMBEF, FORCE ENVELOPE

ALL UNITS ARE MTON METE

MEMEB DISTANCE EY LD MZ LD FZ LD MY LD
d SEH MAX. 17.49 1 .00 140 .00 410 .00 410
MIN. =1.45 305 .00 125 -00 410 .00 410
4 MAX. 14.85 28 .58 305 .00 410 .00 410
MIN. =381 |27 -5.94 28 -00 410 .00 410
-20 MAX. LRedd |55 1:17 305 .00 410 -00 410
MIN. -6.34 54 -5.85 55 .00 410 .00 410
LS Qi 7% 9.57 g1 1.5 305 .00 410 .00 410
MIN. —8:68 BO =LI.85 g1 .00 410 .00 410
Loal MAX. 7.62 108 2.33 305 .00 410 .00 410
MIN. =L1s08 1D -12.18 108 .00 410 .00 410
1.000 MAX, 5.39" 135 2.82 305 .00 410 .00 410
MIN. =13v29 134 -10.84 134 .00 410 -00 410
Z.40  MAX. 3.43 161 3.50 305 .00 410 .00 410
MIN. =15.25 1860 -8.24 161 .00 410 .00 410
—.8%0 MAX, 1.68 188 4.08 305 .00 410 .00 410
MIN. =Ll 187 -4.71 188 .00 410 -00 410
2.2l MAX. -30 218 5.61 89 .00 410 -00 410
MIN. -1B.40 214 =102 214 .00 410 .00 410
| _________________________________________________________________________
| MAX/MIN FORCES FOR MEMBER 1,AMONGST ALL SECT LOCATIONS
| FY/ DIST 1D MEZ/ DIST LD
[ 2 DIsST 1D MY DIST 11D FX DIST LD
|
| MAZ. 17.49 <00 1 5.61 3.20 Bg
| -00 .00 1 .00 .00 1 .00 .00 1
| MIN. -18.40 3520 214 +12.18 1.60 108
[ .00 3.20 410 .00 3.20 410 -00 3.20 410
| _________________________________________________________________________
2 200 MAX. 1702 215 S.61 89 .00 410 .00 410
MIN. -1.68 214 -1.02 214 -00 410 .00 410
.40 MAX. 15.64 241 4.8B9 11s¢ .00 410 .00 410
MIN. -3.05 240 -4.27 241 .00 410 .00 410
20 MAX. 13.84 268 4.43 130 .00 410 .00 410
MIN. -4.84 267 -7.24 268 .00 410 -00 410
L. 20 MAX. 13472 295 4.10 141 -00 410 .00 410
MIN. -6.94 294 -9.47 294 .00 410 .00 410
1.60 MAX. 9.44 321 3.:85 150 .00 410 -00 410
MIN. =8,22 320 -10.58 321 -00 410 .00 410
2.00 MAX. 6.95 348 3.78 160 .00 410 00 410

MIN. =11.81 14 -10.10 348 .00 410 .00 410



171
374
186
401

94

User ID:

.00

.00
.00

.00

.00
.00

3

410
410
410
410
410
410

ALL SECT LOCATIONS

2, AMONGST
MZ/
MY

5.61
.00

e BT
+00

DIST
DIBT

.00
.00
1.66
3.20

LD
LD

LD

T
351
148

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

- 410

410

3, AMONGST
MzZ/
MY

o el
.00
=105
.00

ALL SECT LOCATIONS

DIST
DIST

3.20

LD

HME <0 H ON DECK SPAN 3.2 M.
==t MAX . 510 41
MIN. -14,16 374
2.30 MAX. 3.48B 68
MIN. =16.31 400
3.20 MAX. el 95
MIN -17.05 410
i PORCES FOR MEMBER
EY/ DIST LD
FZ DIST LD
MAX . e e LE0n 215
.00 00 ik
MIN. =705 3.20 410
00 3.20 410
3 00 MAX. 18.15 85
MIN. =L.54 410
40 MAX. 18.39 121
MIN. =229 120
.80 MAX. 14.16 148
MIN. =450 1477
e MAX . LTk AFh
MIN. -6.85 174
~.50 MAX. 9.37 ‘207
MIN. =935 200
Z2.00 MAX. 6.94 228
MIN. L1772 227
ZL40 MAX, 4.84 255
MIN. -13.8B4 254
S RN s -5 - 5
MIN. -15.58 280
=3 MAX. 1.56 1
MIN. —17.02 387
MR /MIN FORCES FOR MEMBER
FY/ DIST LD
FZ DIST 1D
MR, 3t .00 95
.00 .0C 1
MIN. =5 02 3.2 307
.00 3.2C 410
4 00 MAX. 18.40 308
MIN. -. 38 1
.40 MAX. 17.01 335
MIN. =1.68 334

5.50
e
4.08
=4k

.00
.00
.00
.00

410
410
410

SEATEC GROUP:BEST
-= PAGE NO.
410 .00
410 .00
410 .00
410 .00
410 =00
410 .00
FX DIsT
.00 .00
00 3.20
410 00
410 .00
410 00
410 00
410 00
410 00
410 00
410 00
410 .00
410 .00
410 .00
410 .00
410 .00
410 00
410 00
410 00
410 .00
410 00
FX DIST
00 00
00 3.20
410 .00
410 .00
410 .00
410 .00

410



3.50 217
-8.24 3861
2292 217
-10.84 388
e=331 217
-11.64 410
L3, 217
=873 410
.17 217
-5.82 410
-58 217
=2+81 410
.00 410
.00 409

User ID:

SEATEC GROUP:BEST

410
410
410
410
410
410
410
410
410
410
410
410
410
410

-= PAGE NO. 4

.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410
.00 410

4, AMONGST ALL SECT LOCATIONS

HMIU -4 Z ON DECK SEAN 3.2 M.

.20 MAX. 1532 361

MIN. -3.3¢ 360

L. 20 MAX. 13.29 388

MIN. =839 287

L.50  MAX. 1.46 217

MIN. -7.28 410

.00 MAX. 1..46 217

MIN. -7.28 410

— .40 MAX, 1.46 217

MIN. -7.28 410

=y CMARX 1.4% 227

MIN. =7.28 410

., 2.0 MAX, L.4g 217

MIN. -7.28 410

[ MAX I PORCES FOR MEMBER

i FY/ DIST LD
I FZ DIST 1D
G 5 18.40 .00 308
| .00 .00 1
| MIN. = A8 3.20 410
| .00 3.20 410

FrErs=tt s END OF FORCE EINVELOPE FROM

MZ/ DIST
MY DIST
5.50 .00
.00 .00
~11.64 1.60
.00 3.20

LD
LD

£

X DIST 1D

.00 .00 1

RS S S R S8 E E R R R END OE‘ STAAD..III Hdkkk ko kkk ok h ok

**** DATE= APR

4,2000 TIME= 9:11:42 **x+

INTERNAL STORAGE *****xxkkk

r——*e‘k****t****t*r*i***********************ti***********

= For gquestions on STAAD-III/ISDS, contact:
- RESEARCH ENGINEERS, Inc at

Ph: (714) 974-2500

Fax: (714)

92l-2543

R R R R R R R R R R R i S At

*
*
*



adnz ‘v

W LI

Hal ¥

R

f311va

W OZTE NVdS %330 NO H 83 NWH
2 S S € R [ TR S (O S Y

B

PELTY
¥ 1 5

P=W*S=rT

WIATI/NUW

8801

=NTY

Q&
O

SL28:0-

SL°81-

@

2"

821
oLy

v
g
ANYId =

Yiva 34N

=X
=
=X

YWz
VWA
YHX
N
CUN
SN
an
WN
LN

AdAl

LINYLS




