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@ NIPPON KOEI CO,LTD,

Project  |Detailed Design on Port Reactivation Project in La Union -

“[Cale. File No.

Section | civi

Calc. Index Na.

Subject | Revetment

Page No.  / " Rev,

1 .Design Conclitions '

1~1. Dimonsions

" Crown height

: Bottom Height

1_2.I Tide Level
H.W.L
LML

- 1-3' Residual Waler Hoight
R.W.L

1-4.1 Suréharge

1-5 Sj}fmn’: Coefﬁcieut

|
| For earth pressure

| For Inertia Force

1;5.5 Safety Factor
¢ Sliding
: Ove-rlzurning :
' Bearing Capacity(Sandy Soil)
Bearing Caéacity(Cohesive Soil)

References/
Notes

5.000 (m)
-4.000 (m) .

3.370 (m)_
-0.130 (m)

1,083 (m)

;i Normal Condition | Seismic Condition

Ckt/m ) (k/m )
19.600  9.800

0.200
0.200

?Normal Condition . Seismic Condition

1.200° ©1.000
1.200 1100
2.500 2.500
1.500 . 1.500

Prepared by Y.Ando
' 26/07/2002

Checked by *  R.Nisimura
' 26/07/2002
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@ NIPPON KOEI CO,LTD.

Project Detalled Deslgn on Port Reactivation Project in La Union Galc. File No.
Section Civil Calo. Index No.’
Subject Revetment Page No. 9 Rev.
L. 9, iStability in Nermal Condition 3 ~
21! Eérth Pressure and Water Pressure
11 TCoéfﬁcient_; of earth Pressure
K = cos' (P-4}
' _ Sin(@46)-5in(d-B)
cos’ ¢Yrcos(S+y) | 14
R cos{ S+ ) -cos(yY-8)
il il '
N ; K, :Coefficient of active earth pressure
copo i Angle of mternal friction{degree)
' B 1. Anele of the ground surface to hon.cou’rdl(deeree)
I/ lAr}_g_le of the wall surface to vertical gdegree) :
& " Angle of wall friction
iPoint A, < 3.000m >
PAction . Level 3 b o) i K,
(m) (*y | GO 1 (¥ | (8}
5.000~ 3.000 0.0 40.0] 15.0 0.0 ]0.2011
B, < 1.000m "~ > _
iAction ., Level B o S 7/ K.,
(m (=) @ (9) () | (9)
5.000~ 1.033 0.0 40.0 15.0 0.0 0.2011
1,033~ 1.000| - 0.0 40,0 i5.0 0.010.2011
Cs < -1.500m °
' Action . Level 8 ) o) {1/ K.
(m) ey | {2) | (u) | (3)
5.000~ 1.033 0.0 40.0 15.0 0.0 0.2011
1.033~ -1.500 0.0 40.0 i5.0} 0.07]0.2014
Do« ~4.000m " >
~{ Action ) Level 8- # § Y | K,
(m) (8) 1 (=) | (&) | () :
6.000~ 1.033 _ 0.0 40.0 15.0 0.0 | 0.2011
1.033~ ~4.000 0.0 40.0 15.0 0.070.2011
Prepared by Y Ando “IChecked by ] R.Nisimura
' 26/07/2002 26/G7/2002
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|Project

Detailed Design on Port Reactivation Project in La Union Cala. File No.
Section | cii Calc. Index No.
Subject | Revetment PageNo. 4  Rev.

[2] (ntensity of Barth Pressure

" oSy 7
P, = 2 T h + - ] * K:
. cos{¥-B)
P, + Intensity of action garth pressure (kN/m2)
i 7 +Unit weight of soil - O kii/m' )
h 1 Thickness of soil layer m
Wi Surcharge | - (kN/m')
 :‘Angle of the wall sirface to vertical (degree)
B @' Angle of the ground surface to horizontal(degree)
K. i Coefficient of active earth .
Point A < 3.000m >
: | #Aetion n 7 h rrh Y u -cosﬂY Kacos( P,
' Level(m) | - {m) (kit/m ) | (kN/mt) | () cos( -8 | S+ | (kN/m' ) |
N 5.000 | 0.000 0.000 0.000 0.0 19,500 | 0.1942 3.806
13.000 2.000 36.000 36.000 0.0 19.600 | 0.1942 10.798
| N
; B, < 1.000m 1>
I iActioni' |~ h 7 h 27rh i @ - COoS Kacos( P,
: Level{m) {m) (k/m ) | (kN/m ) § (47) Cos(@-B71 ] 6+) | (kN/m')
“5.000 ¢ 0.000 0.000 0.000 0.0 19.600 | 0.1942 3.806
1.033 | 3.967 71.406 71.406 0.0 19.600 | 0.1942 11.673
1.033 | 3.967 71,406 71.406 0.0 19.600 | 0.1942 17.673
1,000} 0.033 0.330 71.736 0.0 19.600 10.1942 17.737
¢ ¢ -1.500m " > -
; ‘Action =31 B c7h Srh ¢ W > cos Kacos P,
! | Level(m) (m) kN/m) | Ck/mt) | (0 |cos{¥-B)| 64 Y1 (ki/mt)
I 5.000 U.OOC 0.000 0.000 0.0 19.600  0.1942 3.806
: 1.033 1 3.967 71.406 71.406 0.0 - 19.600 |0.1942 17.673
; 1.033 | 3.967 71.406 71,406 0.0 19.600 | 0.1942 17.673
-1.500 | 2.533 25.330 96.736 0.0 19.600 10.1942 22.592
D, < -4.000m ;>
‘Action | - h rh "Trh 17 COS Kacos( P, |
Level(m) _(m) (kN/m' ) | (kN/m? () |cos(@-8) | 6+¢) | (kN/m')
5.600 ] 0.000 0.000 {.000 0.01 -19.600 ]0.1942 d3.806
1.033 | 3.967| T7i.406} 71.406 0.0 19,600 0.1842 7 17.673
1033 | 3.067| 71.406| 71.408] 0.0 19.600 |0.1942| 17.673
: \_-4.000 5.033 RO, 330 | 121.736 0.0 C19.600 | 0.1942 27.447
Prepared by Y Ando Checked by  R.Nisimura
261072002 : 26/07/2002
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Project |Detailed Design on Port Reactivation Project in La Union Gale. File No.
Section | civil ' Cale. Index No, |
Subject | Revetment Page No, \§~ Rev.
; {3)!Earth Pressure
t
i P, = — P.: h
| | 2
|
1 P : Earth pressure kN/m)
’ h ! Thickness of Soil m)
‘ P, ! Tntensity of active (kN/m')
‘earth pressure
L A < 3.000m P>
' Formula _ Pe
. Net 1 P.(kN/m' ). him) (kN/m)
11" 472 x 3.806 x - 2.000 | - 3.806
2 1[2 x 10.738 x 2.000 10.798
B4 < 1.000n . >
Formula : P,
No- _ P.(kN/m) - him) (kN/m)
; 1 12 " x 3.806 x  3.967 T.549
i 2 1/2 x 17.873 X 3.967 35.054
-3 1/2 x 17.673 x . 0.033 0.292
4 1/2 x 11.731 x 0.033 - - 0.283
¢ < -1.500m " >
‘ | Formula . P,
; No P (kN/w' ) h (m) (kN/m) -
i 11 1/2 x 3.808 x = 3.967 7.543
2| 172 x 17673 x  3.967 |  35.054
3 1/2 x 17.673 X 2.533 22.383
4 /2 x  22.892 X 2.533 28.613
Dy < -4.000m >
_ ‘Formula, Py
: M P, (k) him | . (ki/m)
! 11 1/2 x 3.806 x 3.967 7.549
: 2 1/2 x 17.673 «x 3.967 35.054
3 /2 x 17.673 x  5.033 44,474
4 1/2 x  27.447 x 5.033 69.070
L
Prepared by Y Ando Checked.by ~_R.Nisimura
26/07/2002 26/07/2002
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Project |Detailed Design on Port Reactivation Project in La Union Cale. File No.
Section | cwil ' : Calo. Index No,
Subject | - Revetment _ Page No. 4 Rev.

[4] ‘Horizontal Earth Pressure and Moment

A < 3.000m .. >

3 Pressure Arm Lepgth | ;Moment ¢

PR (ki | ) M PH(KN m/m)

‘ i 3.806 1,333 5.073

3 2| 10.798 0.667 7.202
‘l Thal 14,604 _ 12.275

‘ e
S LB ¢ 1.000m i>

| Av | Pressure |:Arm Length Moment .

' PH (kN/m) (m) MPH(KN m/m)

11 7.549 2.678 20.216

2| . 35.054 1.385 47.498

f ‘30 - 0.292 0.022 0.006

o4 0.293 - 0.011 0.003

| Tolal| 43188 | ' 67.723

6o« -1.500m >

i . '-.-ﬂf‘a .Pressure | :Arm Length | Moment
| PR (kN/m) (n) | MPH(kN-m/m)
1 7.548 5.178 - 39.089
: 2 35.0504 3.865 135.133
: 3 22.383 1.6689 - 37.80%
; 4 28.613 0.844 24 1497
i -
TAAl  93.588 | 236.176

D ¢ -4.000m ;>

. | ‘Pressure . | Arm Length | Moment ! -
"L PH (ki/m) m(;}ng MPI}Ell(elﬁl-m/m)
11 - 7.549 . 71.678 57.961
; 2 35.054 6.355 272.768
1 © 3| 44474 3.355 | . 149.210
‘ 4 £9.070 1.678 -115.899
n foka{ | 156.147 545.838
Prepared by vy Ando Checked by  R.Misimura
: i 26/07/2002 . 26/07/2002
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section | civil Cale. Index No.
SUble_‘:t Hevetment Page No. 7 Rev.
(5] Vertical Earth Pressure and Moment h
Ar < 3.000m ¢ >
iafot | © Vertical Factor of Barth Pressure || pojnt, f Moment,
P. (kN/m) | tan(w+8) | Py (kN/m) {mj My (kN -m/m)
. 1 3.806 ©0.7268 1.020 1.500 1,630
' ? 10.798 0.268 2.894 1.500 4.341
Tobal 3.9 5,871
, B' < 1.00m > '
, -Nhﬂ i Vertical F;wtor of Earth!Pres'_surg_‘j Point ‘Mpment .
P P (kN/m) | tan(w+8) | Py (kN/m) {m) | Ms v (ki -m/m)
¥ i 7.549 0.268 2.023 2.000 o 4.046
) ? 35.054 0.268 9.394 2.000 18.788
"3 0.292 0.268 0.078 2.000 ©0.156
E A 0.293 0.268 0.079 2.000 0.158
I AN 11.574 23.148
I .
i C: < -1.500m >
: ‘&f‘, _AY%EELEB‘I‘FACIZOI‘ of Barth Pressure |!Point, | ,Moment =~ -
P (kN/m) | tan(+8) | Py (ki/m) (i) M; v (kN m/m)
11 - 7.549 0.268 2.023 5.000 10.115
2 35.064 0.268 - 9.394 5.000 48.970
3 22.383 © 0.268 5.999 5.000 29.995
4 78.613 0.268 7.668 5.000 38.340
Tohal] - 25.084 125,420
0, < -4.600m >
N [ '-lfszl:ti_c.aLFEIGwr of Earth | Pregsure 1 i Point: '‘Moment .,
Po (kN/m) | tan(#6) | Py {(kN/m) | (m) M+ (kN-m/m)
1 7.549 0.268 .2.023 '6.000 12.138
2 35.054 0.268 9,394 6.060 h6. 364
3 44.474 0.268 11.919 6.000 71.514
4 69.070 - 0.268 18.511 6.000 111.066 .
T | 41.847 © 251.082
Prepared by v Ando Checked by R Nisimura
26/07/2002 - 26/07/2002
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Project |Detailed Design on Port Reactivation Project in L.a Union - |Calc. File No.
Section Civil Galo, Index No.
Subject Revetment ' . |PageNo. & Rev,

[_5] ‘Water Pressure and Moment

1
P! :"_**'*'h.'D: + h'pf
2 .

1

Py h'llrl

P. : Kesidual Water Pressure (kN/m)_ {kN/m) .
p- . Intensity of Residual Water Pressure (under LWLy | (KN/®)
« : Distance from R.W.L to L.W.L (m)
: . h i Depth (rom_wall bottom to L.W.L (m)
: @ © 7 ¢ Unit Weight of Water (kN/m) '

A ¢ 3.00m >

B,< 1.000m ;>

M p. h P. (kN/m) y M, « (kN-m/m)
1 {1/2 x 0.333x 0.033 0.005 | 0.011 0.000
Tohal | ~0.005 '0.000

i C ¢ -1.50m >

! _

' Ao | P ho | P k| y | My (kN-m/m)
1 11/2 x 11.746x  1.163 ' 6.8301] 1.758 12.007

- 2 11.746x 1.370 16.092 | 0.685 11.023

! Tetad 22.922 23.030

I _

! D: < -4.000m >

,‘f# P, h P, (kN/m) Yy M“(kN'm/m)
1 11/2 x 11.746x  1.163 - 6.830) 4.258 29.082
2 11.746x  3.870 45,457 | 1,935 B7.959
. '(;{E,[ ‘ 52.287 17.041
i
Prepared by v Ando ‘ Checked by R.Nisimura
' 26/07/2002 - 26/07/2002
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@ NIPPON KOEI CO,LTD,

Project [Detailed Design on Port Reactivation Project in La Union Caie. File No.
Section Civil ' Caio. Index No.
SUbjGOt Revetment Page No. . 9‘ Rey.
P22 Wejghl;o'fWall
: {1] Weight and Center of Gravity of Each Block
;'F'i'iiiiliz €A2) '
i No BxH x v = W Qfavitycltentef i Wex W-y
| Wk/m | x m) |y ) | Gaenmy | Cen)
| 1 0.500x 2.000x20.000 . | ' o
; o = 20.000| 1.750 4.000 35.000 80. 000
{
| 20.000 | * 1.750 | *  4.000 35.000 80.000
! ':k Fﬂ‘iing” » _
; , : — N 3R
No BxH x 7 = W Gravity Center i W x - W
wam | Ty | e | Gendn)
1 2.500% 2.500x23.000 . . .
: = 143.750 | 3.750| -0.260|  539.062 -35.938
143.750 | * 3.750 | % -0.250 |  539.062 -35.938
o1y .
No B x H x y = W I Cravit; 'Clzﬁte'r ' W o W-/y
W(kN/m) | x (m y (m) {kN m/m) (kN-m/m)
1 3.000x 2.500x23.000 | o o L
= 172.500| 1.500| -2.750 | 258.750 | -474.375
- 172.500 | * 1.500 | * -2.750 |  258.750 | -474.375
i ' '
i «v2y o _
: No| B xH'Y % ='W |Gty Center . ¢ W- x W 7
W(kN/m) | x (m) y (m) {kN-m/m) {kN-m/m)
1 3.000x 2.500x23.000 n L
= 172.500| 4.500| -2.750| 776.250 | -474.375
172,500 |+ 4.500 | * —2.750 |  776.250 ~474.375
Knh) _
No| B x H' x 'y = W' | fraviiy Center | w-x Wy
WkN/m) | x (m) y {m) (kN-m/m) (kN-m/m)
1 2.500x 2.500x23.000 _ ) L
= 143.750] 1.250| -0.2501 179.688 -35.938
- 143.760 | * 1.250 | ¥ -0.250 |  179.688 | -~35.938
Prepared by © vy Ando Checkedby  R.Nisimura
26/07/2002 o 26/07/2002
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@ NIPPON KOFI CO,LTD.

Project |Detailed Design on Port Reactivation Project in La Union Cale. File No.
Section Civil Calo. Index No.
1Subject | Revetment PageNo. /0  Rev. -
P §o1 )y
| No| B xH x y = W | GraviyCenter , | W.x W
‘ - Cwlaymy | ox )]y | e | (en)
S 2.000x 1.967x23.000 _
; = 90.482 1.000 2.016 90. 482 182.412
! ? 2.000x 0.033x23.000 -
| = 1.518 1.000(  1.016 1,618 1.542
|7t 92.000 | * 1.000 | * 2.000 92.000 183,954
: (A1)
No| BEH x ¥ = W . GravityCenter .| W:x W
] . g W {ki/m) | % (m) y (m) {(kN-m/m) (kN~m)/m)
! 1 © 0.500x 2.000x23.000 :
; _ = 23.000| 0.250 4.000 5, 750 92.000
; 2 | 1/2x 1.000x 2.000x23.000
t = 23,0001 - 0.833 3.667 18.159 84,341
& 46.000 | * 0.542 | x 3.834 24.609 | 176.341
P
I ()
: No "B x '_.Hm x— _‘Y : W lGl‘aVitj; Center W- x W -
. ©wlk/my | ox o) y ) | (kN-m/m) (kN-mfm)
1| 1/2x 1.000x 2.000x20,000 . .
= = 20.000| 1.167 4.333 23.340 86. 660
R 920.000 | * 1.167 1% 4.333 73.340 86. 660
{BSH
; No La_x~ X ' ! Gravity Center * W-x W-
P . H W&N/m) x (m) y (m} | (kN-m/m) (kN-m}/m)
3 1 3.000x 3.967%20.000 ' '
T2 238,020 3.500 3.016 833.070 |  717.868
? 3.000x 0.033x20.000 '
_ ' = 1.980| 3.500 1.016 6.930 2.012
, 5t 240.000 | * 3.500 | * 3.000| 840.000|  719.880
- {csy
. No X THLX ity Leates ™) Wox Wy
! 5 7 W{kN/m) X (m') y (m) (kN m/m) {(kN-m/m)
1. 1 1.000x 3.967x20.000
| = . 79.340 5.500 3.016 436.370 |  239.289
o 2 1.000x 2.533x20.000 : :
[ 2 60,660 5.500 | -0.234 978.630 | -11.854
5 130.000 | * 5.500 | * 1.750| 715.000| 227.435
i _
‘ Preparedby  Y.Ando Checked by __R.Nisimura
. 2B/07/2002 ' 26/07/2002
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[
Project {Detalled Design on Port Reactivation Project in La Union Cale. File No.
Section | civil Calo, IndexNo, | .
Subject | Revetment PageNo, 7/ Rev.
: % ‘Cuu_riii_xggtc OF Grray by Celior b= :
5 ZW-x Wy |
X = —— [
YW LW
‘ E
i
i
|
i
|
i
‘ Prepared by Yy Ando Checked by R Nisimura
' ' 26/07/2002 26/07/2002
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O | @ NIPPON KOFE! CO,LTD,

' Projgct Detalled Design on Port Reactivation Project in La Union Calc. File No.

Section Civit - : Calo, Index No,
Subject Revetment . |Page No. /2 Rev.

{2] Vertical Force of Wall Moment

i

A< 3.000m >

} Ho{ Name of Block Weight _ W, IAi‘m “Léngf;{l M.,
P : (KN/m) | x(m)" | (kN-m/m).
a 11 A1 46.000 |  0.542 24,932
- 21 AS S _ 20.000 |  1.167 23.340
Total a : 66000 48.272

B < 1.000m >

R Mo | Maime of Block Weight W, ArmLength M.,
: ] : {kN/m) x (m) (kN-m/m)
1]4a2 : _ 20.000 1.750 35,000
2| B _ : 92.000 |  1.000 92.000
3| Af 46.000 | - 0.542 24.932
4| A 20,000 {  1.167| - 23.340
Total . 178. 000 175.272

€ < -1.500m - >

No|{ NameofBlock Weight - W, Arm Longth M.
: . 5 . o (kN/m) x (m) (kN -m/m)
11{A2 . 20.000|  1.750]  35.000
i ? ' 143.750 3.750 | 539.062
i 3let 143750 1260 179688
; 4|81 : 92,000 1.000 82.000
; 5 | Af : 15.000 0.542 24.932
: 6| AS 20.. 000 1.167 23.340
: 7188 240000 3.500 |  840.000
. Total ' 705.500 1734.022
: D < -4.000m > _ _

No| Name of Block Weight § W, ArmLengih M.,

A | am | x| ke m/m)

1] A2 ' _ 20.000 1,750 | - 35.000

2 143.750 3,750 | 530.062

3| 01 : 172.500 1.500|  258.750

4| D2 : ; , 172.500 | 4.500 |  776.250

51 ¢ . 143.750 1.250 179,688
; 5B _ 92.000 1.000 92.000
s THAl ' 46,000 0,542 24.932
: 8| AS 20000 1.167 23.340

a1 Bs 940.000 | 3.500|  840.000

10es . ©130.000 5.500|  715.000

Total ' : ' 1180. 500 3484.022
| , _
'I Prepared by Y.Ando Checked by RA.Nisimura
" 96/07/2002 C 26/07/2002
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® NIPPON KOE ca:z,trtx

Project |Detailed Design on Port Reactivation Project in La Union Cale, Fite No,
Section Civil Cale. dex No.
Subject Revetment PageNo. /3  Rev,
; f3] Weight and Gravity Center of Earth Block (Under R.W.L)
A2y No Buoya'mcj'('; \
: { »
. No BxHx 7- 7' =W |Gravity Center & W x W-
] WRN/mY | x (m) | . v (m) (kN-m/m) (kN-m)’m)
f t|  2.500x 2.500x10.000 5 |
‘ = 62.500| 3.750| -0.250 234.375 |  -15.62%
otal, ©62.500 |* 3.750 | ¥ -0.250 | 234.375|  -15.626
, {01 _
1 No| BAHXCY: 7 .=W | Gravity Conter W x W
; WaN/m) | x @ |y (m | iewim) | (kNom/m)
= 1 3.000x 2.500x10.000
! _ = 75.000| 1.500| -2.750 112,500 |  -206.250
Total 75.000 [ * 1.500 | % -2.750 112.500 |  -206.250
{02y |
i No| Bxfx?5- 7' 1=W | Gravity Conter Wex Wy
| WkN/m) | o (m) |y (m) | (kNemfm) | (kN-mim)
1| 3.000x 2.500x10.000 . S _
= 75.000] 4.500| -2.750 337.500 | -206.250
Total 75.000 | * 4.500 | * -2.750 337.500 | -206.750
€1y _
No BxHx 7-7v1=W Gravity C‘mter W x W
W (kN/m) | x {(m) vy {m) {kN-m/m) (kN-nJm)
1 2.500x 2.500x10.000 :
= 62.500|  1.250 | -0.250 78.125 ~16.625
Total . 62.500 | ¥ 1.250 | ¥ -0.250 78.125 -15.626
I ('
{81%
No BxPix:_T- Y =W GravityCErhtér o W-x W'/y
W{kN/m) | % (m) y {m) (kN-m/m) (kN-m/m)
1 2.000x 0.033x10.000 -
- = 0.660] 1.000 1.016 0.660 0.671
Total, 0.860 | * 1.000|* 1.016 0.660 0.671
A1) Mo Buoyancy
{AS) No Buoyancy _
Prepared by v Ando Checked by  R.Nisimura
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€8sy
= . [ R T
No BxHx{ y- ¥')=W | Gravity Center | ' W x W
WkN/m) | x (m) vy (m) (kN-m/m) (kN-m};n)
1 13.000x 0.033x10.000 '_ '
, = 0,990 3.500 1.016 3,466 1.006
Total 1 0.990 | * 3.500 | % 1.016 3. 465 1.006
€Csy
No BxHx(y- v')=W |Gravity Conter 1|  W-x W
| 7 Y tarm | CRES TS Gy | cmn) | (ke n)
1 1.000x 2.533x10.000 : ' _
| = 25.330 5.500 | -0.234 139,315 -5.927
“Total 95,330 | % 5.500 | * -0.234 139,315 -6.927
X Coordination of Grha"v-ity Ceﬁlte.r- )
! . IW-x Wy
i X = ———— = —-
i EW S W
[
i
;
b
i
!
i
!
i
i
i
Prepared by Y Ando " |Checked by  R.Nisimura
' 26/07/2002 26/07/2002

FN: Ca!cu!atior;ﬁSheet




. @ NIPPON KOEI CO,LTD,

Project Detalled Design on Port Reactivation Projectin La Union  * . [Calc. File No,
Section Civil ' o Calo. Index No. | .
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(4] Buoy‘ancy and Moment
| L |
‘ A < 3.000m >
“No Buoyancy at this point
B < 1.000m > - .
No! Name ) Weig}i't : . Wy Arm Lengtlr; Mwv
: . L {(kN/m) x(m) | (kN-m/m)
l 181 , -  0.860| 1.000|  0.660
: Total o L 0.660| 0860
i .
, . _ . . .
! [ C < -1.500m > o . .
. . . 3 K K
i No Name Weight - - . Wv  Arm Leme:t;hl Mwv
. o - (kN/m) ® {m) (kN-m/m)
| i | S 62.500 |  3.750 | . 234.375
g 2| o1 R _ 62.500 1.250 | 78.125
; 3B e - 0.660 1.000| - 0.660
g 4 | BS . .. 0,990 |  3.500 . 3.465
Cfetal | 126.650 | 316.625
D. ¢ -4.000m > , }
No| Name “Weight : Wy Arm I;engthr -~ Mwv
% ' . - (kN/m) x {m) {kN:m/m)
: B -~ 62.500] 3.750| 234,375
21 D1 . . 75.000 1.500 112.500
3{D2 ' - 75.000 4.500 337.500
4|ct _ : 62.500 1.250 78.1256
5 | B1 : -0.660 1.000 0.660
6| BS - . 0.990 3.5001 - = 3.485
7]cs . : ' 0 25.330] - 5.500 139.315
Totat _ . - 301.980 | - 905,940
[}
g
‘
i
Prepared by v Ando - _|Checked by - R.Nisimura
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; 2-4. Stability of Wall
1 ]

t

{1] Sliding [2] Overturning
. eV , Mi
' H . Mu

\V : Total Vemcal Force (kNlm)
H  Total Horizontal Force (kN/m)
"t Coefficient of Friction__
M ¢ Moment of Total Vartical force
B M, : Moment of Total Horizontal Force (kNm/m)

v AT < 3.000m > |

| SV Gem) | H (N | M (kem/m) | My (KNem/m)
s Barth Pressuré 3.914 14.604 ~ 5.871 12,275
: Ees1dualWaterPressure e 0.000 — .- 0.000
| | _Weightof Wall" §6.000 | — — 1. 48972 | ————
li "Buoyancy, 0.000 | ——— 0.000

o Total o 69.914 14.604 54.143 12.275
’ Siding - Overturning
i . Safety Factor | F Allulw'abled Values  Safety Factor F Allowable Valu
! 0.500 x ~ 69.914 - 54,143
| : 2.383]21.20 | |~————] 4.410] 21.20
_ 14.604 A 12,275

By < 1.000m >

. v okN/m) | H (ki/m) | My (kem/m) | My (KN-m/m)
' " | :Earth Pressure 11.574 43.188 ©23.148 67.723
! R esulual Water Pressure | ————— 0.005 | ———— 0.000
| " Weight of Wall 478,000 | ————| . 1T5.IT2 | ———
! | Buoyaney - __ - -0.680 | ————| = -0.660 -
Total | 1e8.914|  43.193 197.760 67.723
| ' o Sliding 7’ . “"Overturning
Safity Facisr F Allowable Values Safety Factor & | Allowablé Val
1 0.500 x  188.914 | | © 197.760 1
j ' . 2.186 | =1.20| | —————| 2.920| =1.20
L 43.193 - . B7.723
i - — -
-
i
| N
‘ Prepared by  y.Ando - |checked by _ R.Nisimura
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l G- < -1.500m f > _ o
Vo(kN/m) | H CeN/m) | Mo (kNem/m) | Mo (kN-m7m)
1 -Barth Pressure 25.084 |  93.509 | . 126,420 236.176
Residual Water Pressure |} . 22 997 | ——- - 23.030
[ Weight of Wall 705,500 | ——————— 1734.022 -
“Buoyaney, -126.650 | ———— -316.625 S
Total 503.934 | 116.521 1542.817 259, 206
© Sliding " Overturning
; T I \ . . e
" Safety Factor F Allowable Values Salety Factor F Allowable Valués
! 0.600 x  603.934 1542817 g
: 2:801 | 21.20| | ————| 5.952|=1.20
116.521 o . 269,206 .
| De < =4.000m §> . B
' vV O(kN/m) | H (kN/m) | Ma (kNem/m) | My (kN-m/m)
| | {Earth Pressure 41.847| 156.147{  251.082 545838
: Rosidual Water Prossure | 52.287 | ————— | - 117.041
1 “Weight of Wall 1180.500 | ~————— 3484.,022 | ———
A Buoyancy, -301.980 —— . -905.940 | —————— =
Total = 920.367|  208.434 2829.164 - §62.879
. Sliding’ 7 Overturning
} Safety Factor = F © Allowable Values Safety Factor & Allowable Values
: 0.600 x - 920.367 | - 2829184 | '
: 2.643 {1 =1.20] | ———————— |  4.267] =1.20
208.434 . 662.879 _
Prepared by. . y Ando Checkedby  R.Nisimura
26/07/2002 ' 26/07/2002
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i
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- : 0007 :
= L . .
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|

|

0.333 ki/m .

3.808 kN/m'
17.673 KN/
17.737 kN/w

P
=
[ e 3
<
f o 3
e
. 3 196°E 2ER°0
; 8
A Q
H n‘
i Q y
| —
|
| =
5 &
5 =
. =
; <
i O o
; = 5
; E
) N
! Z
i
: 2
i - b -
] 8 b
2 e
=
&
&
= g B8 E
i ql_;;: E‘E F T
t E‘D —+ —
z = = = =
i Sz = = iy
: = l i
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]
E
¢ 1 o« = &
: ]
E = A - -+
. -
et - - N
wu> < A .
T T . - A
: E 156°E G
| o
[=1
O
'! ~
!
i &
1 [=3
i S .
. =
, a
1} (=]
: O @
: w -
i g
5
' e
' PN
[o] - [
i =
I = =
| E
i Q-
: = :
- A g 2
| 2 - 3 -
= R
0.
| a = =
E xz > R
| Db l>i,|
! .
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' { d point:~4, 000 moy

" Normal Condition

»

<< Figure of Total Force

£E0'S

[T

Project |Detalled Design on Pott Reactivation Project in La Unlon Gale. File No.
Section Civil ' ' Cale. Index No,
{Subject Revetmant Page No. 2/ Rev.

[ E

| =

I

i

| & ' E

i = = z

43,370

o HMW.L

+1.033

o AWML

g LML

=0.130

-4.000

di,

Y.Ando
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! 95 Bearing Capacity
. [1]. Reaction of Bottom Surface of Block
a) 0<esSb/6¢ b) e>b /6 ¢) e<00
- 6-e\ V . 2 v Y
D, = — p = ————— p = —
' b / b ’ 3 x b
6 e v . p, = 0
P = 1 - I
b b b’ = 3-x
L .
M: — M, b
X = - e = = X
1 v 2
: hdhd o :
i p, : Maximum Reaction Force (kN/m' )
i B , 1+ Minimum Reaction, Borce - (kN/m' )
: + _Width of Wall | . m
‘ 'V IVertical resultant force acton wall . .. _(kN/m)
b’ : Distribution width of bottom reactions incase e>bi6  [n)
M, : ‘Moment of Vertical force act on wall . (kN-m/m)
M Moment of Honzontal force act on wall . (kN-m/m) .
: = Eccentnclt.y of Tesultant force of Vertical and Horizontal - [#v)
| ' o
1 ' M, ~ M, 2820164~ 662.879 o
. X = = — : : = 2.3564 (m)
i Y 920.367
b - 6.000 :
e = — — x = ———— - 2.354 = 0.646 (m)
2 2 :

2 0<e<b/BDBH

Il

. 6-e\ V 6x 0.645 \  920.367
p: =1+ — = (14 X 252488 (kN/m )

b/ b 6..000 6.000
6-e\ V " 6x 0.546\  920.367
py =] 1—- = e T ——— = 54.302 (kN/m')
: b b 6.000 §.000

" Maximum Reaction Fnrceé_,Allolwéble B-é;li"ixig Capacit.y-of Rubble Mound

262.488 (KN/m') = B00.000 (KN/m') --overeooe oK
|
' Prepared by .y Ando - Checked by R.Nisimura
: 26/07/2002 26/07/2002
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v

. Figure of Examination Condition (Seismic Condition) ;

0.000, 3.C00%
(_0.000, 1.060)
f0.000, -1.5080)

do{0.000, -4.000)

B .

Examination. Point

TR

o RWL 41,033
18.000, ¥’ =10.000, ¢=40.000°

r=

9. 800kN/W

w

+5.000

-0.130

LWL

c
g

4,000

Prepared by
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! 3,Stalﬁlity in Seismic Condition

3-1. Eartﬁ Pressure and Water Pressure

{11 Coofficient of earth Pressure

cos' (@-¢-0)
sin{@+6)-sin(¢p-5-8) |
cos(S+¥+0 ) -cos{¢-3)

K, =

cps@ cos' 'COS((SH/H'.Q) [H\/

t
{
i

. Coefficient of active earth pressure

. Angle of internal friction(degree) ,

. Angle of the ground surface to horizuuwldegree)

. Angle of the wall surface to vertical (degres)

: Angle of wall friction e

: 1 Composite seismic angle which is defined as angle by following formula
! . Geismic Coefficient :

DO TBL

o

Appére’ﬁt Selém—xcc_oefﬁlélent bgr.fo]loxving formula -

Ly-h+ rywhwtw k

Ty-h + w

o .7 : Unit weight of Sail _ SkN /)
' " yw: Unit Weightof Water .. .. .. . (kN/m')
h : Thickness of the soil layer(above R.W.L)) (

hw: :Thickness of the soil laver(below R.WL) {4n

: (ktl/m* )

tw : Sturcharee

A< 3.000m + >

i Action Level 8 1] k g K,
‘ mbevel | Byl B L& | & TR

5.000~ 3.000 0.0 40.0 15.0 0.0 0.20] 11.31]0.3188

[N
O

B < 1.000m ">

- 'Action Level k or g K,
{m) S ED () (%) | =) k’ 1 (2)

5.000~ 1.033 0.0 40.0 15.0 0.0} 0.20| 11.31]0.3168
1.033~ 1.000| 0.0} 40.0 15.0 0.0| ©0.207] 11.310.3168

[ t’:'b
40
e

Prepared by vy Ando Checked by _R.Nisimura
26/07/2002 26/07/2002
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Section Civl Calo. IndexNo, | -
Subject | Revetment PageNo. A5 - Rev.

|

Gy < ~1.500m >

| Action Level B8 ' o) Ay k or 2] K,

' (m) () | (oY | (®) | (°) k' (o) _
5,000~ 1.033| 0.0| 40.0| 15.0| 0.0] 0.20| 11.310.3168
1,033~ . 0.0] 40.0] 15.0] 0.0| 0.20] 11.31]0.3168

: : 15000 0.25| 14.04 } 0.3542

D D < -4.000mF >

? Action Level 8 % 6 |y lkor| 0 K,

A (m) ) | (%) | (e3 | Coy |7 K| (o)

5.000~ 1.033| 0.0| 40.0| 15.0| “0.0| 0.20] 11.31]0.3168

i 1.033~ .- 0.0 40.0] 15.0 0.0 0.20] 11.31{0.3168

K ~4.000 - . _ . 0.28 | 15.64 | 0.3785

i

E

B

:

|

.

|

|

%

2 _[Prepared by -y Ando Checked by R.Nisimura
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Section Givil Cale. Index No.
Subject Revetment Page No, 26 Rev.

l [2]. Intensity 0[’Ear§th Pressure
} . . o~
] .
' o W -cos Y
| P1=[Zr-h+ m—m]
' cos{u’/ B)
; l P, : [utens:ty of action earth pressure (kN/m2
i y : Unit weight of soil (kN/m2) kN/m ;
h: Thickness of soil Tayer
w: _Surcharge : kN/m )
¥ : Angle of the wali surface to vertical (degree)
B : Angle of the’ ground surface to horlzontal(dngree)
K, : Coefﬁment of active earth pressure
S . At < 3.000mi > o .
. Action Level |y rh | Irh Y | _w-cos Kacos( P,
‘ e my | m) L (kN/mt) | (kN/mt) | (&) | cosd 90"% Y i S+¢) | (kH/mt)
' 5.000 [ 0.000 0.000 0.000( - 0.0 9.‘800 0.3080 2.099
P 3.000 ] 2.000 36.000 36.000 [ -0.0 9.800 | 0.3080 14.015
B < 1.000m > |
_ActionLevel | 7 h Yrh Y w-cosy |Kacos(] . P,
S my | (m) | CkN/mtY | CkN/mt) | (e) | cos(@-8) | S+ | (kN/m')
5.000 | 0.000| - 0.000| - 0.000| 0.0 9.800 {0.3060 |  2.999
-1.033 | 3.967 71 406 71.406 |- 0.0 9.800 | 0.3060 24.849
- 1.033 | 3.967 71.406 71.406 0.0 9.800 | 0.3060 24.849
1.000{ 0.033 0.330 T1.736 0.0 9.800 | 0.3060 24.950
e < ~1.500m . >
ActionLevel  h 7 h Z7h W w-cost | Kacos( P,
om)y | m) p (kN/mt) b (kN/mt) | (o) | cos(@-B) | 6+¢) (kN/m')T
5.000 | 0.000 0.000 0.000 0.0 a.800 §0.3060 2.999
1,033 | 3,967 |  T1.406 71.406 0.0 9.800 {0.3060| 24.849
1.033 | 3.987 71.406 71.406 | - - 0.0 9.800 |0.3060§ 24.849
-1,800 [ 2.533 25.330 96.736 | - 0.0 9.800 [ 0.3421 36.446
D < -4.000m _ > E
B I n T B T . i
1 . ActionLevel h 7 h frh Y w-costl | Kacos{ P,
P Yoo m) _ {m) ( N/m' Y (kN/m ) | (e lcos{e-B)| S+¢) | (kN/m')
! - 5.000 0.000 0.000 0,000 0.0 ~9.800 ]0.3060 2.999
E ©1.033 | 3.967 71,4061~ 71.408 0.0 ~.9.800 | 0.3060 24.84%
] - - -
j - 1.033 | 3.967 71,406 71.406 0.0 - 9.800 {0.3060 24.849
| -4:000( 5.033(. 60.3301 121.736 0.0 ~ 9,800 |0,3656 48,090
| Prepared by v Ando Checked by R.Nisimura__
' 26/07/2002 : ' - 26/07/2002
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Section Civil ' Calc. Index No.
Subject | Revetment PageNo. 27 = Rev.

[3] Ear th Pressure

.
Pe = -——P,'h
2
P. : Barth préssuré (kl\_U'm)'”N/m)
h : ThicknessofSeil ()
FJ

. TIntensily of active earth pressure (K N/m?*)
: A < 3.000m° >
Formula ' P,
E P, (kN/o') “h (m) (kN/m)
; 1 12 x 0 2.999  x 2,000 2.999
; 2| i/2 x 14.015 x  2.000 14.015
§ B, i< 1.000m 4>
) Formula P
! N P.(kN/@)  hm (kiN/m)
11 1/2 x 2,998  x  3.967 " 5.949
2| 172 x 24.848 x  3.957 49.288
31 1/2 x 24.849 x  0.033 0.410
4| 172 x 24950 x  0.033 0.412
C, < -1.500m >
) Formula . P
| Mol P, (kN/m') h(m) {kN/m)
| 1 /2 x  2.999 x  3.967 5.349
1 2t 1/2 x 24.840 x - 3.967 49.288
5 3| /2 x  24.840 x  2.533 31.471
| 4| 172 x 36.448 x  2.533 46.159
Ds < -4.000m > l
Forfnulé( : : - P :
; Ny PLON/W) - h(m | (kN/m)
: 1 /2 x 2.899 x  3.967 5,949
f 21 /2 x 24.840 x  3.967 49.288
f al 172 x 24.848 x - 5.033 62.533
| 4| /2 x 48000 x 5.0 121.018
!
Prepared by .y Ando Checked by R.Nisimura -
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| . (4] Horizontal Earth Pressure and Moment
A< 3.000m >
i A/r Pressure | Arm Length Moment ‘b
i S5 L PH (kN/m) (m) MPH{KN m/m)
i 1| 2.999 .33 3.998
| 2| 14.015 0.667 9.348
Tofall  17.014 13.346
’ B < 1.000m >
; No | Pressure | ArmLength | Moment. .
PH (ki/m) (m) MPH{KN-m/m)
- 7| . 5.949 2,678 15.931
; 2| " 49.288 1.385 66.785
3| - 0.410 0.022 0,009
4 o 0.412 0,011 0.005
Tl  56.089 87.730
¢ < -1.500m, >
K. Pfeséﬁi‘é Arm Length | M i
3 Ne | B Gaim | A | M)
o 1 5.949 - 5.178 30.804
| 2| 49.268 3.8565 190.005
| 3| 31.471 1.689 . 53.155
: 4| 46.159 0.844 38.958
Tetal| 132.867 312.922
|
Dy < -4.000m 4>
Al | Pressure | Atmi Longth | Moment |
_ PH (kN/m) | - (m) MPH{KN-m/m)
1 5.949 7.678 45,676
21 49.288 6.355 313.225
3| 62.533 13.365 209.798
4} 121.018 1.678 203.068
o Tolui| 236.788 771,787
aEn '
o
' Prepared by . yAndo - |Checked by R.Nisimura
’ 26/07/2002 ’ 26/07/2002
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i [5] Vertical Earth Pressure and Moment
| :

Ao < 3.000m >

| A% | Vertical Factor of Barth | pressure | = Poing . | Moment v}
| Pe (kN/m} | tan(+8) | Py (kN/m) . {m) Mo v (kN-m/m)
i i 2.999 0.268 0.804 | - 1.500 1.206
l 2 14,015 0.268 3.756 1.500 | - 5.634
Tt | - R 4,660 ' 6.840

8y < 1.000m ;>

t ﬁv@ Vertical Factor of Earth | Pressure " Point Moment A%7F
Po (kN/m) | tan{@+8) | Py (kN/m) (m) Mpeo (kN-m/m) |

1 5,949 - 0.268 1,504 2.000 3.188

2 49.288 0.268 13,209 2.000 - 26.418

l 3 0.410 0.268 0.110 2.000 10,220

i 4 0.412 - 0.268 0.110 2.000 0,220

Tt ' | _ 16.023 | - . 30.046

¢ < -1.500m >

Afe | VerlGilTactor of Barth | Pressure | Point | Moment 1}

P, (kN/m) | tan(f+8) 1§ Py (kN/m) {m) Mo (k- m/m)

| 1 5.949 0.268 | = 1.594 |- 5,000 7.970

2 49.288 0.268 13.209 |  5.000 £6.045

.3 31.471 0.268 B.434 5.000 42.170

41 - 46.150 0.268 12,971 1 . 5.000 61.855

Tits] _ 35.608 _ ‘ 178.040

b < -4.000m >

e Vertical _Fa::tor of Barth | Pressure | . - Point - Moment v
] . P (kN/m) tan(¢+6) P (kN/m) (m) Mn(kN'm/m)
i 1 5.949 0.268 1.594 5.000 9.564
| 2| 49.788 0.268 13.209 6.000 ' 79.7254
3| 62.533 0.268 i6.759 | -~ 6.000 100. 554
- 4| 121018 |°  0.268 32,433 6.000 | 194.598
Total - 63.995 - 383.970
|
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[6] Water Pressure and Moment

1
;E Pn:_'h:'p-"”h‘p-
2
Pe = hl.T'

E 'Resndual Water Pressure (kN/m) (kN /m)
. | Intensity of Resulual Water Pressure (under LWE) )

-

T T

: i Distance from B.W.L. to [ W.L (m) m)

: h : Depth from wall bottom to L.W.L (m) m

i 7. Unit Weight of Water (kN/m) - kN/m' )
i i -

i A 3. 000m >

 No Remdual Water Pressure at this Pomt

i

B < 1.000m i> _ _ L
] Ay pe o h | Pe (kN/m) y | My (kN-m/m)

' "1 {1/2 x 0.333x 0.033 0.005| 0.011] ~  0.000
; Ttal| - £ 0.005 | ©0.000
| _
| & < -1.500m > | |
Al e ho | Pe (ki/m) |y | Moo (ko)
b 1 |12 x 1t46x 1.183] 0 6.830| 1.758 12.007
2 11.746x 1.370|  16.092 | 0.685 11.023
Tobol - 22.922 23.030

D < -4.0000 > - |
el e h Po (WN/m)| v | Mix(kN-m/m)

1] .

1 §1/2 x 11.746x 1.163| ~ 5.830| 4.258 29.082
| 2 11.746x  3.870 45.457 | 1.835 87.959
} G| - | 52.287 117.041
i
%
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: 3-7, Dynamic Water Pressure
! —ri—
| [I ] Dynamm water plessure
i
i
: p‘ — 8 k T \/———
P . : Dynamlc water pressure ' (kN/mt )
k : Seismic Coefficient 0.200
7. 1 Unit'weighfof water ' ‘ _ 10.100 (kN/m')
H : ‘Depth of water _ : 3.870 %m)
y ; Depth from water surface to examination poink m)
! [2] total force of Dynamic Water Pressure and Acting Foint
L 7 |
Pus = vk Ty
’ 12 . .
i
2
h( ¢ = Ty
‘ 5
- Total. force of Dynamic Water Pressure . ' EkN/fﬂ)
. h : Depth from water surface to examination poing m)
{3] : Total force of Dynamic Water Pressure and Moment
Ay ¢ 3.000m . >
No Dynamic Water Pressure at ttus Point
! B < 1.000m > '
'wg No Dynamxr:: Water Pressure at thls Pomt
¢, < -1.500m >
| 7 o
i Pie = —E—x 0.200x10.100xy/ 3.870x §.370 = 4,070 (kN/mt)
: 1 : ' : e
: Peo = ——2—~x 0.200x10.100x/ 3.870 x 1.370'/! = 3.717 (kN/m)
: 1 _ . .
L
? 2 ~ .
| hee = —x 1.370 : = 0.548 (m)
! 5 . _ :
Ms, =  3.717x 0.548 = 2.037_(kN-m/m)
! oo
i
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pdi

Pdi

he,

My

Il

Dr < —4.000m >

7 ‘
~—8~x 0.200x%10.100x/ 3.870x 3.870 -

B R e
PP 0.200x10. 100x/ 3.870 x 3.870°/

2
—x 3.870
5

17.648x  1.548

6.840 (kN/m' )

li

= 17.648 (kN/m)

il

1.548 (m)

= 27.319 (ki-m/m)
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‘ 3—3‘Weight.0f Wall -
i [1] i Horizontal Seismic Force and Moment
o A< 3.0000 > | _
‘: No| Name. .0 | W C/m | Koo |We G/m) [y (m) | M (kNen/m)
i 11 A1 46.000 | 0.200 9.200 | 0.834 7,673
AR 20.000 1 0.200 4.000 | 1.333 5.332
!_ "Total . . 13.200 3 © 13.005
, | By < 1.000m > o |
i Mol Name. wWot/m | K | We ke/my |y (@) | Mo (kNem/m)
|
! 1] A2 20.000 | 0.200 4.000]  3.000 12.000
- 2 | 81 92.000 | 0.200 18.400 |  1.000 18400
| 3| At 46.000 | 0.200 19.200 |  2.834 - 26.073
] LA 20.000{ 0.200{  4.000| = 3.333 13.332
' Total | : | 35.600 ' . 69.805
g ¢ ~1.500m - > ) . S .
No| Name:, WO/ | K W Gm) |y () | M (N em/m)
1] A2 20.000 | 0.200 4.000 | 5.500 22.000
? 143.750 | 0.200 298,750 | 1.250 35.938
3001 143.750 | 0.200 28.750 | 1.250 35.938
4 | B 92.000 | 0.200 18.400 1  3.500 |- 64,400
5| Al 46.000 | 0.200 0.200 | 5.334 49.073
6| AS 20.000 | 0.200} 4.000| 5.833 ©23.332
: 71|88 240.000 | 0.200 48.000| 4.500]  216.000
i : B
! Total 1 141100 446,681
i D° < -4.000n " > | S
No| Name: wot/m | Ko bwe v |y (m) | M (kNem/m)
1] A2 20.000 | 0.200 4.000]  8.000 32.000
i 2 143.750 | 0.200 28.750 |  3.750 107.812
3| 0t 172,500 | 0.200 34.500 |  1.250 43125
; 4{D2 172.500 | 0.200| . 34.500| 1.250 43125
; 5| Cf 143.750 | 0.200 28,750 | 3.750 107.812
6 | B 92.000 | 0.200 18.400 |  6.000 110. 400
% 7| Al o 46.000 | 0.200 9.200 |  7.834 72.073
: 8 | AS 20.000 | 0.200] . 4.000 8:333 33.337
! 9|BS - 240.000 { 0.200 48.000 [ 7.000 336.000
; 10]cs- 130,000 | 0.200 26.000| - 5.750 149.500
: Total - | 236.100 ©1035.179
!
Prepared by  yAndo - |Checkedby _ RNisimura
- | 2e/o7/2002 _ 26/07/2002

FN: Calculation_Sheet
448



449

@ NIPPON KOEI CO,LTD.

Project

Detailed Design on Port Reactivation Project in La Unijon Cale. File No.
Section | cwvil Cale. Index No.
Subject | Revetment - Page No. .75 - Rev.

!
i

3-5. Stability of Wall

[1] Sliding

12l Overturning

i v . i
' o e——— F = ———
| H M,
V : otal Vertical Force (kN/m) EkN /m)
: H : 'Total Horizontal Force (kN/m) kN/m)
l i 2 Coefficient of Friction -
. M : Moment of Total Vertical force EkN.m/m)
o M: : Moment ol ‘Lotal Horizontal Force kN-m/m)
1
l A< 3.000m > |
5 | Vo | HGa/m) | My GRem/m) | Mo (kN-m/m)
o Earth Pressure 4,560 17.014 6.840 13.346
i Residual Water Pressure | —————- 0.000 | ———— 0.000
; | Weight of Wall 66.000 13.200 48.272 13.005
! Buoyancy Total =~ 0.000 | —— 0.000 | —m
i : Dyr@g Water Pressure . 0.000 : 0.000
| eV a 70.560 | 30.214 55.112 26.351
! Shdmg ’ . Oyerturning :
1 o - - - . - o _[ N
! Safoty Factor F. Allov.sable Values ~ Safety Factor = Allowable Values
! 0.500 x - 70.560 . 55.112
| 1.467| =t.00| | ————| 2.001]21.10
i 30.214 . 26.351 .
; P o< 1.000m >
Vo (kN/m) | H (kN/m) | My (kN-m/m) | Mo (kN-m/m)
E Earth Pressure 15.023 56.059 30.046 82.730
i ‘Residual Water Pressure | -———-— 0.005 | ————— 0. 000
“Weight of Wall 178.000 |  35.600 175.272 69805
i Buoyancy Total -0.660 | ————— -{.660
: Dyﬁgh_lm@:cssure — 0.000 — 0.000
| Tetal ... 192,363 |  91.664 204.658 162,535
. Sliding - Overturning
i — LI TR I,
! * Safety Factor F Allowable Values  Safety Factor ~ Allowable Values
! 0.500 x  192.363 = | 204.658
: 1049l z1.00] |————m| 13412110
; 91.664 152,535
.% |
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i ¢ < -1.500m
i . -
‘ Vo(kN/m) | H O (kN/m) | M. (kNem/m) | My (kN-m/m)
Earth Pressure 35.608 | 132,867 178.040 312.922
‘Residual Water Pressure | — S92 | ————| - 23.030
“Weight of Wall - 705.500 | 141,100 . 1734.022| ~  446.681
‘ : Buoyancy "Total -126.650 | ————— |  -316.825 | —r———
' Dynamic Water Pressure | —— 3N | ——— 2.037
fk Tetal 614.458 | - 300.606 1595. 437 784.670
f “iiding - : Overturning
l Safety Factor F All(l)wabl_e_, Values  Gafety Factor [ Aiio_wahlg Values -
| : :
' 0.500 x . 614.458 : 1595.437 -
: 1.022 | 21.00 -  2.033} =1.10
: 300.606 ' . 184.670 | . ‘
;
b, < -4.000m > o S |
vV O(kN/m)} | HOCk/m) | Mo (kNem/m) | M (kN-m/m)
Earth Pressure 63.995 |  288.768 383.970 - TN.76T
.Residual Water Pressure | .———— 59 987 | ——— 117084
" Waight of Wall 1180.500 236,100 .3484.022 1035.179
_ Euoyancyﬁal _ - -301.980 } ————— -905.940 | ———m
‘Dynamic Water Pressure | ————— 17.648 | ————— C27.319
L Tela/ 042.516 |  544.8231 . 2962.062 1951.306
Shdlng - Overtufn_i_ﬁg
A N T - = ; - - L
~ Safety Factor F Allowable Values = Safety Factor T IAjl'dxizil'ﬁe Valu
0.600 x 942,515 : 2962.052 : '
1.037 | =1.00 ———— 1.517 | =1.10
h44.823 C 1951.306 :
l
¥
i
i
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0.333 ki/m -

.

2.999 kN/n
24.849 kN/o
24.950 kN/m

Seiérr;ic éon:di}:ion ;< b pclainti"l"l 000 m >

|
|
== I
3 - ) o
"6 N wr
[x'l" x
=
e _
‘S < fu) =
& & bt 2
5 b = o
b + + T
r“ ' - —_ )
: x = =7 S
Dkl &
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3-6 Bearing Capacity

i [1] Reacrtion of Bottom Surface of Block

) 0<esSb/6 "b) e>b /6 ) e<0®
et 2 v y
' py =1+ — py o= o p =
b b 3 x b .
6-e vV p, = 0
p: ={1— L
b b b’ = 3-x%
4 s
¢~ My b
X = —— - g =  —— — X
v 2
‘o, Maximum Reaction Force ) (kN/m? )
_p, :+Minimum Reaction Force} kN/m' )
b :: WidthofWall -~ m
V : Vertical resultant force act on wall . kN/m)
b’ : Distribution width of bottom reactions in case e>hlb L.?F-}_
M. : -Moment of Vertical force act op wall {kN-m/m)

M: — M, 2062.052-  1951.306

X = =
v 942.51b
: b 6.000 '
e = ——— — X = - 1.072
2 2 :

b) e>b,/SDEE
2.V 2% 942.515

p) = =

ST 3k 3% 1.012
b= 3-x = 3x 1.072
pr =0

M, : Moment of Horizonta] force act on wall  (kN-m/m)
e :'Eccentricity of resultant force of Vertical and Horizontal {2

. Maximum Reaction Force'<_ Allowable Bearing Capacity of Rubble Mound

686.142 (KN/m') S  600.000 (kN/m) «--e-oee

= 1.072 (m)

= 1.928 (m)

586,142 (kN/m')

-

3.216 (m)

- 0K
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Calculation Objective:

pavement.

- To determine the bar-arrangeme_nt for concrete pavement

- To analyze and check a thickness of pavement which includes subbase course, base course and concrete
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Section | cui ' Calc. index No.
Subject | Road and Pavement Page No. / Rev.
' References/
1. Design General : . Notes

This examination carries out for the purpose of determining dimension of concrete
pavement. The target facility is shown below.

R.T.G Lane (Target Machine : RT.G)
Chassis Lane ~ (Target Machine : Forklift Truck)

2. Design Condition
1) Compliant Standard

[TECHNICAL STANDARDS AND COMMENTARIES FOR PORT AND HARBOUR
FACILITIES IN JAPAN|

2) Design Bearing Capacity Coellicient (K, of Subgr'ade and Base Course
(1) Design Bearing Capacity Coefficient (K;) of Subgrade
" Design Bearing Capacity Coefficient of Subgrade K = 70 N/em?

(2) Design Bearing Capaci.ty. Coefficient (K,,) of Base Course
Design Bearing Capacity Coefficient of Base Course  : Ky = 200Nfem?

3) Material
(1) Concrete
Elastic modulus  : E=3,500,000 (N/cm?)
Poisson's ratio : v=0.1b

Bearing Strength : 0=450 N/em? (2 8 days)

3) Design Load
(1) RTG |
Maximum Wheel Load P =250 kN / wheel
Radius of ground contact area a=30.1cm
(2) Forklift truck
Maximum Wheel Load P = 170 kN / wheel

Radius of ground contact area a=27.1cm

Prepared by Gred |Checked by ¥ Aot
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Section | civil Calc. Index No.
Subject Road and Pavement Page No. & Rev.
References/
Notes
3. Design of Base Course
Base course thickness is determined using the following tables.
Design condition Base course thickness (cm)
. Base course S
Design bearing capacity Gradin o ubbase course Total base
coefficient Kyq of subgrade Cement . racing Crasher run course
(N/em’) stabilization adjusicd adjusted " ete thickness
material matetial
Bl shove 50 - 40 - 20 60
Equal to or above .
and less than 70 20 - 20 - 40
' . 25 - - 36 55
. - 2 15 — 35
Equal to or above 70 -~ 20 - 20 40
and fess than 100 15 — 5 - 3o
' 15 - - 15 30
' - 20 - -
Equal to or above 100 »
15 - - - 15

Base course shall use the following material.

Base course : Cement stabilization

Subbase course : Grading adjusted material
Therefore, each base course thickness is carried out as follows from the upper table.
Base course {Cement stabilization)

Subbase course (Grading adjusted material) : 15cm

c15cm
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: - References/
4. Design of Concrete Slab Notes

Concrete slab thickness is set up from the following table. The examination of stress

(1) Setup of concrete slab thickness

of concrete slab is performed using get-up concrete slab thickness,

Tily /13 ) 203

" Classification of Radius of contact
design lpad Type of laad Load (kN) area {cm)
Forklift truck (21 25 9.8
CP; Tractor-trailer (far 20-1t snd 40-fi) 50 17.8
' Forklift truck (3.50) 45 12.6
Tractor-trailer  (for 40-fl yard use 70 17.8
CP, i only)
Forklift truck (6% S 70 16.0
Truck (T-25) 00 17.8
o Forklift truck (10t) 1o 21.1
3 Straddle carrier 116 19.5
Forklift truck {15ty 170 7.1
Transfer crane (201} 200 17.6
cp Truck crane (25 Type) 200 200
4 Forklift track (201) 240 317
Truck caane (25 Type) 250 216
Table - Design Loads by Classification
Design load classification Stab thickness (cm)
Cr, 20
CP, 25
cry 30
Chy 35
On the deck slab of open-type wharf 10 T
Table - Conerete Slab hickness
* Design Load by Classification
RT.G P=250kN/wheel a=30.1cm — CP,
Forklift truck  P=170xkN/wheel 8=27.1cm — CP;,
* Setup of concrete slab thickness h
——  R.T.G Lane :35cm '
s onill Checked by Y. Andte
Chassis Lane : 30cm

S22 1 o7 (2002
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| =304.3Niem® < 4500 Nfem? OK

(2) Examination of Stress of Concrete Slab

Project Detailed Design on Port Reactivation Project in La Union Calc. File No.

Section | ciil ' Calc. index No.

Subject Road and Paverent |PageNo. X Rev.
' References/

Notes

The stress of the concrete slab computed by the following formulas checks that it is

less than bending strength of concrete.

a
_10XCXP 1

o= X(1- )
h? a
0.925 + 0.22X T

C : coefficient; when slip bars are used, C=3.36 may be used
P :load (kN) _ '

h : thickness of concrete slab (cm)

a : radius of ground contact area (cm)

: radius of relative stiffness of the pavement (cm)

1_4[ EXh?
12X(1— Uz)XK’ff,

E : elastic modulus of concrete (=3,500,000 N/em?)

v : Poisson's ratio of conerete (=0.15)

K,; : design bearing capacity coefficient of base course
Ko/ Kri=2.8  K;=Ky/2.8 = 200/2.85 70 (Niem®)

1) R.T.G Lane

3,500,000% 352
1=14 _ = 116.27 cm
12 X (1-0.15% X 70

. 30.10
10X 3:36 X 250 116.27 :
g=—""""™"X(1- ) = 3.804 N/mm?
352 30.10
0.925+0.22 X

116.27

= 330.4 Nfem® £ 450.0 N/em?® 0K

" 2) Chassis Lane

=103.58 cm

i \[ 3,500,000 30°

12X (1-0.16% X 70
_ 5 27.10
10X 3.36X 170 103.568 '
g = ————m———— % ( 1- y = 3.043 N/muf*
302 27.10
0.925+0.22 X

103.58 “n
: 4“’&/ Checked by

¥, Ao

| I ’ lj}‘/yl /8 12002

] /71 7 12002
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Project |Detailed Design on Port Reactivation Project in La Union GCalc. File No.

Section | cvi ' Galc. Index No,

Subject Road and Pavement PageNo. \  Rev.
References/
Notes

4 . Determination of Structure of Joint

Based on a standard, the structure of joint is determined as follows,

1) R.T.G Lane
(1) Longitudinal Joint
Longitﬁdinal Joint should be butt joint with tie-bars.
The dimension of tie-bar is as follows and an 1nstallat10n 1nterval is set to 40cm
Type of Steel : SD295A . Diameter : D32 . Length : L= 100em
Structuré figure is shown below.

) Tic-bor _SD2S3A
10 e L lﬂ(mnr" °4ﬁﬁmn

5
£
Pm———

. 308 —% 500

l
o

175
L0

]
Cross hm;/ \ Chair

813

(2) Transverse Joint
The transverse joint is used as the contraction joint, and let structure be dummy
" joint with slip-bars. .
The dimension of slip-bar is as follows and an installation interval is set to 40cm.
.'I‘ype of steel : 55400 . Diameter : ¢ 32 . Length : L= 60cm
Structure figure is shown below.

fiz-gor  SBPSEA -

1 jb.)c L=l 00Cem 240 0mr

cinT-Taipa i, i .
‘ - T { :
oo Ti% : 229 ] -},
i e e e e et _._u,,L,Y [
i < }{ “! 3
] T jliﬂ—.-gi :

¥
el Y Syl no

Prepared by - éﬂlﬂd Checked by )(/4«%7/0
Jaly 1 /5 12002 | /91071002
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Project Detalled Design on Port Reactivation Project in La Unfon Cailc. File No.

Section | cwil B . ' Calc, IndexNo. |

Subject | Road and Pavement . ~ lpageNo. £ Rev.
References/
Notes

When preparing the transverse construction joint, structure is butt joint with slip-
bars. _
“Dimension of slip bar is taken as the same thing as the transverse contraction joint.

Structure ﬁgu're is shown below.

. Sll -bhar SS4
__ Chair i‘600m—n é* Alnn

213 N\ Joint-filler s t0
i _\ \T—g
2 300 _f—~sdd { /

=g =g

175

ok

[
. Crgﬁﬁur

Stip-bar 13
(This side s coated with a paint
and grease or with two coats of
o bituminous material)

A transverse expansion joint has the structure that comprises a joint- filler at surface
a joint plate at bottom, and slip-bars. D1mens1on of slip bar is taken as the same thing
as the transverse contraction Jomt As expansmn joints constitute the serious weak
point of pavement, the number of such joints should be made as small as possible.

Structure figure is shown below.

30
sl
=l
=3

Joint-filter 23
{ *H“— AR }
300 001 / ‘

i 5 jFu._aw
F et B 7

el
™~

o I :
——Lhae \§jip—b0r‘ 632 £ =600nn 8400nn (SS400)
! {This side is coated with o point
ic_f%:bur Joint plate and grease or with two conts of
e13 o bituminous material)
- |Prepared by = éﬂ% Checked by - Y, Andle
Jaly | /812002 | - /71 2712002
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Project Detailed Deslgn on Port Reactivation Projectin La Upjon .~ [Cale, File No. -

Section | cwi ' ~ [cale. Index No.

Subject | - Road and Pavement - : Page No. 7 Rev.
References/
Notes

-2 Chassm Lane

The structure form of ]mnt and the dimension of tie- bars and slip-bars of chassis lane
are taken as the same thing as the thmg of an R.T.G lane.
(1) Longitudi_nal Joint |
Structure figure is shown below_.

Tic-bar  §i2254
/DEE L=1,008m~ B400m~

e ! i

Joint-Filler_jy

300 od 300

fe
£ N
] et

LT
Cross-bcrj \ _ Chair

313 ¢13

190

130

(2) Transverse Joint .

Structure figure is shown below. _ :
Slio-ber  $5400

C 832 L=600mn E400n -
© Joint-filler = -
l_ 10 'ﬁ‘—\o |
360 1*30\'3
il N
/ j E Cross-oor
| 613
e F_]
) C N\ Cheir_ !
Slnp bor el
(This side 15 Coated with a paln‘t - \Weoden base

angd grease or with two coats of
a bituminous materiol)

The structure figure of the transverse construction joint is shown below.

S 832 L=600n 2463~
iointufiller 16 &Fg ] i
. {
Chair k
EPTE R N e [ /

£5E ‘

yam\

. “__Choir
$tip-bor Cross-842 L=300nn

(This side is coated with o paint 813

and grease or with two coats of

u bituminous materiat)

Prepared by éﬂﬁ Checked by YA ndo

| Jotyt /7 12002 - /71 07 12002
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.

Section | civi : Calc. Index No.

Subject | Road and Pavement - Page No. & Rev.
References/

Notes

The structure figure of the transverse expansion joint is shown below.

Joint-Filler T ,Ucfz Can
1 i{lgy -
| 1 E—
300 Fi 300 / 5

J —
196, 130
oaletet
f:_-vfp
1 1
].\,

(ei

!

(]

($13
I

me (SS4G02
s

(This S92 15 CORTeD « of

Cross-her /Joint plate and gresse o wic Twi Conis of
¢13 ¢ kitumincus nate~al)
Preparedby = é}wé’ Checked by YA ol 0
| /91 ¢712002

[ sty 1 /5 12002
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Project |Detailled Design on Port Reactivation Projsct in La Union

CGale. File No.

Section Givil

Calc. Index No.

5. Iron Mesh

Material uses deformed bar "D6".

Reinforcing bars number per im*

perpendicularly, and it sets an _inter*;ral to 150mm.

N=14

Subject | Road and Pavement P
' References/
Notes

The area of reinforcement of Iron mesh makes 30N a standard per 1m?,
A reinforcing bar is arranged in the two directions so that it may intersect
 Weight per unit length of reinforcing bar "D6" 0.249 kg/m
" Reinforcing bars weight per 1m? W=0.249X 1.0X 14=3.49 kg=842N

An arrangement position is set to 10cm from the surface. Lérigth of lap splices .may be

15¢cm.
A structure outline figure is shown below.
' : - 1000
. £8150=900 .Jl
[
e e T
H i
] | P
| [ i
B6 4
| a0l &
| b
I ! | :
[ ! I :
. I
[N S N S RSO R |
T
I ; £150nn . ; L
i :0-t
i s
I i'_""é"-—a’
Prepared by éfyl/é/ " |Checked by : )(/[4“’/ 4

| oty | /5 12002

| /2107 12002
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DESIGN CALCULATION COVER SHEET

Project | P s |Project Code | JCTNOO4
Section Civil : : ' _|Calc. File No.

Sub-Section |[Storm Drainage Calc. index No.

Subject:

Determination of Size and Slope for Trench

Calculation Objective:

To analyze and check a size hydauiic gradé iine, discharge volume and velocity of trench from gach of
cathment area in the port area,

References, Calculation Notes and Comments

Deéfgn Condition | o
1) Velocity within pipe : Maximum 3 m/s
2) Roughh.nes's Coefficient : 0.014 (Coﬁcrete Pipe)
3) Run-off Coefficient : C _ _
Concrete Pavement : 0.85, Asphalt Pavement : 0.80, Macadam Pavement : 0.70
- Cutting Area : 0_.05 _ _
4) De_sig'n' Rainfall Intensity : 135 mm /h
l5) Caic_ulation Model : Mahning Formula
Q=Ax1nxR®¥x1" .

Rev _Prepared .~ "I No.of " Checked . Reviewed Superseded
by Date *. Pages by Date by Date by Calc No,
- . . - : 7
0| Cnre ys8 | &8 |Goro |720ubdlsse ~ | v78/0n
A : : 7
B
C

Fﬂe in Calc. File

FN : Calculation_Cover_Sheet
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