4D NIPPON KOEI CO, LD,

DESIGN CALCULATION COVER SHEET

. Detailed Desi Port Reactivation Project .
Project ° emg]?aotr;nic?r: Province ! Project Code JC1NOO4
Section Civil Calc. File No.
Sub-Section Quaywall Calc. Index No.
Subject: Passenger Berth

Calculation Objective:
Cathodic protection

References, Calculation Notes and Comments

Refer to drawings QW-02-032,QW-02-033

Calculation based on
TECHNICAL STANbERDS AND COMMENTARIES
FOR
PORT AND HARBOUR FACILITIES IN JAPAN

Rev Prepared No. of Checked Reviewed .| Superseded
by Date Pages by Date N by Date by Calc No.

B

C

File in Calc. File

344 FN: Calculation_Cover_Sheet



@ NIPPON KOEI CO,LTD.

Project |Detalled Design on Port Reactivation Project in La Union Calo. File No.

Section Civit

JCalc. Index No,

Subject | qQuaywall

Page No. /" Rev.

w1,

-—
-

L
R

M

2

References/
Noles

.Anode 1

Anode to be use
Model ; ANODE-1
Dimension ; (230+250) X 240 X 790 {mm)
Net Mass ; 121.7kg (Exclude core)
Output Current ; 3.5 amp. (Seawater resistivity = 25 ohm.cm)
Design Life ; 20 years

Design conditions and Performance of Aluminum alloy anode

* Performance of Aluminum alloy anode

Closed circult potential ; ~1050 mV vs. SCE. or more negative
Driving voltage ; 0.25 V

_Capécitj + 2600 A.hr/kg or more

Density of Alumim.im Alloy ; 2.7glem?

Daéign conditions
Seawaler resistivity ; 25 ohm.cm
Current reduction factor of anode 1 50 %

®  Design life; 20 years

1.3,

()

Calculation
Anode resistance
Anode resistance is calculated by the fallowing formula

When L/D<E,

R = {0.266 X p) / (5)**

where,

P ; Seawster resistivity 25{chm.cm)
S ; Surface area of anade (cm?)

. L; Anode length 7%¢m
* D ; Equivalent diameter of anode (cm)

A ; Upper base in trap'bzoid (trapezium) of anaode cross seclion 23.0cm
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B ; Lower base in trapezoid (trapezium) of anode cross section 25.0cm
- C Height in trapezoid (trepezium) of anode cross section 24.0cm

D=[A+B+2X{C’+(B-A)/4)°°]/ 3.14 = 30.6 cm

- LD =25 (<6)

5=[A+ B+ 2X{C?+ (B-AY4)°%] X L + (A+B)/2 X C X2 =8739.3 cm?
R = (0.266 X 25) / 8739.3%%~0.071ohm

Output cufrent )
Initial output current of anode is calculated by the following formula

| = EIR
where,

* 1; Initial output current of.a_noda (A)
" E; Dr_iving vottag_e 0.25(V)

R ; Anode resistance (ohni)

1=0.2570.071=35A

Anode net mass
Anode net mass is calculated by the following formula

W={V,-Ve) Xa /1000

where,

W Anode net mass(kg) o

Va : Volume of Aluminum alioy , including inside core {cm?)
V= (A+B) X C X 112 X L = 45504.0 cm® :

Ve ; Volume of inside core 444.4 {cm?) -

a ; Aluminum alloy density 2 7{g/em”)

W=(Va-Ve) Xa /1000 = (45504.0-444.4) X 2.7 11000 =121.7 kg

References/
Notas
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{4) Destan life of anode
Deasign life of anode is calculated by the following formula

T={QXW)/(BT6OXIXN
where,
- T ; design life of anode (yr)
Q : _Capacﬂy 2600 Ahrikg
W ; Anode net mass (kg)
l; Initial oulput current: of anode_é.sA
f : current reduction factor of anode 0.5
8760 ; Time per year (hriyear) '

T = (2600 X 121.7)/ (8?60 X 3.5 X0.5) = 20 year

2. Anode2

2.1, Anode to be use

Model ; ANODE-2 -

Dimension ; (4 ':"0+2‘10) X 180 X 1050 {mm)

Net Mass ; 101. 1kg {Exclude core) .

Output Current ; 3.0 amp. (Seawater r95|st|wty 25 ohm cm)
De5|gn Life ; 20 years

A part of Aluminum alioy surface are coated with tar epoxy

.2.2. Design conditions and Performance of Aluminum alloy anude
(%)) Performance of Alumlnum alioy anode

Closed circuit polennal ; -1050 mV vs. SCE. or rﬁo_re negative
Driving voltage ; 0. 25 Vv .
Capacity ; 2600 A. hn’kg or more

Density of Afum:num Alloy ; 2. TQIcm

(2) Desig_n conditions
8 Seawaler resisiivit-j; 25 chm.cm
®  Current reduction factor of anade : 50 %
® Dasignife ; 20 years
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2.3. Calculation

Anode resistance
Anode resistance is ca!éul_ated by the following formula

When L/D<,
R = (0.266 X p) / {S)°**

where,

p; Seawater resiétivity 25 (ohm.cm)

S ; Surface area of anode {cm?)

L ; Anode iength 105.0em

D; Equlvéien! diémater of ancde {cm)

A ; Upper base in trapezold (irapezium) of anode cross section  17.0cm

- B Lower base In trapezoid {trapezium) of anode cross seclion 21.0cm

C ; Height in trapezoid (trapezium) of anode cross section 19.0cm

D=[A+2X{C?+(B-A4°%/3.14= 176 cm
L/D = 5.9 (<6) _ :
S=[A +2 X {C? + (B-AP4P5) X L + (A+B)/2 X C X2 =6519.0 cm?

R = (0.266 X 25)/ 6519.0%°=0.082 chm

Output current

hnitiat output current of anode is calculated by the following formuta

i=ER

where,

I; Initial output current of anode (A)

E ; Driving voltage 0.25(V) '
R ; Anode resistance (ohm)

1=025/0.082=30A

References/
Notes

Prepared by Y Asele ' |Checkedby % . NiSHIHURA

02 /08 (2002

FN: Caléu!ation__Sheet

FE | o7 12002



@ NIPPON KOEI CO, LTD,

Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil -~ ' Calc, Index No.
Subject | quaywall _ . Page No. ¢~ Rev.
: - References/
Notes

(3) Anode net mass
.Anode net mass is catculated by the following formula

W=(Va-Ve) Xa 711000 -
~ where, o
W ; Anode net mass (kg) - )
V4 ; Volume of Aluminum alloy , including inside core {em®)
© Va=(A*B)XCX 122 XL = 37905.0 cm®
Ve ; Volume of inside core 462.0 (cm®)
a; Aluminum alloy density 2.7{g/icm®)

W=(VA-VC) Xa /1000 = (379b5.0-462.0) X27 nboo =101.1 kg
(4)  Design life of anode
Design life of anode is célculatp,d by the following formula

T=(QXW)/ (8760 X1 X1
‘where,
T ; design life of anade (yr)
Q; Capacity 2600 A hrkg
W : Anote net mass (kg)
|'; nitial output current of anode 3.0A
f; current reduction factor of anade 0.5 '
8760 ; Time per year {nriyear)

T = (2600 X 101.1) / (8760 X 3.0 X 0.5) = 20 year
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+ Calculation of the gravaty-type foundation of & mooring post
¥ Design Conditan
{1 Tracrve Foroe
Tractive Force : P Pme 10001N
Vertizal force by tractive foree S00JkN
(2) dimension of foundation of & mooring post
Height of Crown
HW.L T
[q..w._a_..,l
12ZPm
L © Pm .
o] Hi e
_ * :
" Rg Dimension of foundatioa of a moaring post
{0 Safety Factor
Sliding . 1.2
Overturning . 1.2
Bearing Capacity 1.5
2, Stability Caleulation .
{1) Calealation of Load
1} Caleulation of Deadweight
. . Volume Unit Weight | Weight Ceaner of Keststance
] v c(kNImIi) . Fravicy moment
Factor Width{m) Height{m) Vim3) WaikNy Xdim1 Wi Xditl mim)
] 1.000 A 2500 20.590) 52600 463334 3.550 1651.936
Total f 465334 1651 936
) Fartor : Winen form is a triangle =05 :
When form is a quadrangle =10
%) Mooring force and ita acting peint
Mooring foree _Action paint overturning (ki m/m)
PmyikM/m) | Pmh(kNm) X ex(m) ¥ mim} Mx My
| -70.423 140.845 3.550 3.400 -250,000 178.873
‘TFotal =10.423 140.845 -250.000 478 873
3) Calculation of B - .
¥ater Surface Elsvation (Distance from Crom), ) 1.63 m - -
. Volume Unit Weight | Weight |~ Coneref Hesistancs
1 ¥ c(an'ma) BETavity moment_
Factor Width{m) Height{m) Vimd) Wddkn X diis Wd- X ditf- mimd
1 - 1000 7.100 1.270 9.017 10. FOO, -91.072 3.550 -323.305
Total 1 1 91072 -323.305
Prepared by Yo Ao Checkedby 2. MISHIHuZA
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4} Calculation of Active Earth Pressure
* Surcharge : q g™ T I00)kNim?
*Unit weight of soil ¥ = 18.0|kN/m3
+Submerged unit weight of soil ¥ = 10.0|kNtm3
+ Angle of internal fiction ; & = 30.0]°
+ Angle of friction between
backflling material and b= 30"
backface walt: &
+ Coefiicient of setive earth Ka=[____ 0.3019)
pressure 1 Ka .
« Kater Surface Elavation 1-53Fm
{Distance ¥ro Crown)
Active and Honzontal Ezrth Pressure : Bah Action point | Uverturpung
. Height Upper suriace | Lower suciace Farth moment
! earth pressure { earth pressure | Pressure Pa-Ya
{m} (kN/m2) {kN/m2) (EN/m) Y afm) kN-m/m
1 1.630] 2911 11453 11,708 1923 32519
2 1.27¢ 11454 15.151 16‘894[ 9.606 10.231
Total 28,608 32750
Active and Yertical Earth Pressure : Pav Action point | Uverturming
Height Upper surlace | Lower suriace Farh mement
' earth pressure | earth pressure {| Pressure Par¥a
im} {kN/m?2) (kN/m2) (kN/m) Xa{m) (kN m/m)
1 2 900 10.780; 3.068 5.581 7. 100, 39.627
Tota) 5.581 39.627
5+ Caiculation of Passive Earth Preasure
- Surcharge ; o - Q= 0.0[cfm2
Limt weight of soil = 16.0)tim3
+ Angle of internal fnctyon : @ o= - 3o.6]"
+ Angle of fnction berween :
backfilling material and b=
backface wall ; §
- Coefliciznt of active earth K,:
pressure : Ka - . o
Fassive and Honzontal Eanih Pressure - Poh Actionpont | Uvepurmng
; Height Epper suriace | Lower surface F_‘Eanh moment
earth pressuré | earth pressure | Pressare . - Pph'¥p
{m) (kN/m23 (kN/m2y {kN/m} Y plmd {tf-m/m)
] 0.800 0.000 43.262 19.468 0.3001 5840
25 19.168| 5840
Fassive 2nd Vertical Earth Pressure - Ppv Actionpoint | Unerturming
Heghe Upper surface | Lower surlace Earth moment
earth pressure | eacth pressure | Pressure Pps-Xp
i {m} (kNfm2) {&Nm21 (kN/m) X plm) 1 mim}
] 0.900 0.000 -1E.592 -5.216 0.000 0.00¢
ak -5.216 0.000;
5) Generalization of Load
Yertieal MomeniBy | Honzontal | Moment by
Load vertical load Load horizontal load
. (kNfm) My tkN-m/m) {kN/m} Mh (XN-mim}
Deadweight:wd 465.334] 1651.936
Moonine Force: Pm ~70.423] -250.000 110845 478.873
Buovancy:L 91072 -323.305
Actyve Earth Pressure: Pa 5.581 39.627 25,602 32.350,
Passive Earth Pressure:Pp -5.216 0.000 -19.463) -5.840]
10ta) 301,205 1118.258 145.979 505.783]

(2! Calcwlation of Safety Factor

Safety Facwr of Sliding

F= (2" (Wa+Pmr+Paw) +Pp) .~ (Pmb+ Pa

Safety Factor of Overturning F = {wd: Xd+ V' Xo+ Pav-Xa) ~ {Pah:Ya+Pp-Ypt Poh- Yol

Leetnaent of :
Fri::i:l: ° Safety Factor of Sliding Safety Factor of Oversurning
Mocring
Condition 06 1.22 >1.20K 221 >1,20K
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3. Examination of Bearing Capacity
{1) Bottom Reaction
e=b 2= x
1= (Mv—Mhk) -V

. eodemriutyofmsulwmm {m)

b ; width of bottom ()
' Mv ; moment for an observing point by vertical resultant force  (kMN-m)
Mb : moment for an observing point by horizontal resultant force  {kN+m}

WV ; vertical resultant foree (KN}

My(kN-m) tnkm | VY ) [ b dmb [ % imi
1118,258 505.783) —304.205] 7. 100] 2.013

wher

) bi6 ihape of
{m) i) distribution
1.537 11831 ‘Triangle

Sinee it i " 2b/6", bottom reaction is shape of triangle.
Bottom reaction is computed by the following formulas,

pl=2/3"V /(b 2—e)
b=3%{b2—¢}
where. plireaction at the front toe (m)
b';distribution width of bottom reactien

[ plkNm® 1 bim) |
100.728] 5,040}

{2)Allowable Bezring Capacity and Examination of Bearing Capacity

. AHowahl bearing ity is calculated by the bilowing formula.

. aa= 1 /FYB Y 1*B*Nr+ r2*D N+ r2°b

wheré Q2 : beanog capadty (tPm2)
B ; smallest width of foundation {m}

D ; embedded length of foundation {m)
¥ L - ukit weighi of soil below the leve] of foundstion bortom  {ENIm3}

(submerged unit weight if nibmeryed)
T2 unit weight of soil above thr level of foundation bottom  (kN/'m3)

{submerged unit weight if subswrgsd) -
Nr. Hg; bearing capacity factors

¢ : internal friction angle ..
2 { Hr | Nq |
40" 1 100.0} 800/

B :s'ha;.)e factor of foundation ) : :
shape factor

Shae of feundaucn | ContLnuous [ Squzre |
[ 0.5] 0.4}
*) B ; short side length
L ; long side leagth -
- F i safety (actor :
The safety factor shou]d ot be bess thap 2 5 as a general rule.
¥ HkN/m3) | v 2EN/md | 3 |

{ __8im _I D{my |
.10 - 0.00] 10.00] ool - 0.50|

Circular | Hectangular |
03] 0.5-0.BA) |

The examinatian of bearing capacity of foundation on ground is as follows,

{ F T qalkNfm2y | oqthiWm?) | Judement |
1 2.5 1420.009] 100.728] [T

2. NISHiHUR A
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'DESIGN CALCULATION COVER SHEET

Project Detaﬂed De;sr:gfaoanf?g:giiiit::non Project Pr‘oje‘ct Code JCINOO4
Section |. Civil : Calc. File No.

Sub-Section Revetment! {caic. Index No.

Subject: Revetment ( EAST & WEST )

Calculation Objective:
| Stability of armor stone

References, Calculation Notes and Comments

Referto drawings = RV-00-001~RV-00-008
| RV-01-001~RV-01-023
RV-02-001 ~RV-02-020

Calch_iation based on : :
TECHNICAL STANDERDS AND COMMENTARIES
FOR '
PORT AND HARBOUR FACILITIES IN JAPAN

. Prepared .. | . No.of Checked ' . Reviewed : Superseded

Rev :
' by . Date .Pages . by - .} Date ___gby Date by Calc No.
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VALID FETCH km

Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil Calc. Index No.
Subject | Revetment Page No. /  Rev.
References/
Notes
WAVE HIDCASTING _
' WAVE HIGHT AT THE FRONT OF EAST REVETMENT
Dumping Area A (West) Wik DR HR
_ ' FAl—avB] 10
WIND VELOCITY U {m/s) 18] 23217 21.8
FETCH . (m) 7825| 7,625 7625
CH1/3 (m) 0504 - 1450 1,756
T 1/3 (sec) 3111 3741 4026
Ftm) 01-8 A8 cos(0] -8)A8 :
68 - 31 . 39 33430  194.852
MAIN DIRECTION 106 0 17 17.000  180.200
9. 105 10 9.833 90878
88 205 15 14.080 - 115811
68 35 9.0 7372 41066
N 30 B1.685_ 622.807

Du'mping. Area A (North) & Dumping Area B 'ﬁﬁﬁ@?ﬁ.&;ﬁfm’f

' - NI~V 10 R SOFREE
CBE U(m/s) 15] 23217 29.7 278
ik EERE (m) 10,433| 10,133 10,133 10,133
H1/3 (m) 1.026 1.655 2153]  2.007
T 1/3 {(sec) 33701 4066 4500 4.381
F (km) 01 -0 A6 cos(Bl -8) A8 .
148 16.2 83 - 7.870 113279
108 85 :. 46 . 4549 48505
THE 172 0 128 *, 12.800 - 220.160
12 265 380 34.008  219.128
63.7 50.327 601.162
H#32xyF [ 10.133km
Prepared by Y Aol Checked by B WiSHIMURA
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@ NIPPON KOEI CO,LTD,

Gs=2.60 MDigH
Dumping Area "A”

- Hys 1.665  2.153

Temporary Revetment A-North
. Return Period

_ Project | Detailed Design on Port Readlivation Project in La Union Calc. File No.
Section | Civi Cale. Index No.
Subject Revetment Page No. <  Rev.

: . References/
WEIGHT OF ARMOR STONE Notes
CALCURATION FORMULA  (Hudeon's Formula) '
: pr % H3
M=
© NB3(5r-1)3
Wﬁere o o
M minimum mass of rubble stones
o1 density of armor stones {t/m3)
H: wavé height used in the stability calculation {m)
Ne : stability pumber
Sr : epecific gravity of rubble stones relative to sea water
Return Peri_mj Rp 1042 S04 106F S04
Coefiicient of disaster . Dy 1% 10%
Density of armor stone Gs 2.60
Density of sea water YW ) 1.03 tf/m3
‘ _ Ko 4.0 4.9
Wave height - 1.45 1.883

Temporary Revetment A-\Vest

Return Period

Damage ratio 10years  SOvears Damage ratio 10vears  50vears
0%~5% Kp=4.0 .49 1.09 0%~5% Kp=4.0 0.33f - - 0.73
5%~10% Kp=4.9 0.40 0.89 5%~10% Kp=4.9 0.271 - 0.59
Dumping Area "B”
Temporary Revetment B

) Return Period
Damage ratio - _10vears 50vears
0%~5% - Kp=4.0 0.49 1.09
5%~10% Ky=4.9 0.40 0.89
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Section [ cwl ' Calc. Index No.
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DESIGN CALCULATION COVER SHEET

Detailed Design on Port Reactivation Project

Pro;ect in La Union Province PI'_OjeCt Code _ JCTNOO4
Section Civil Calc, File No.
Sub-Section Revetment| Calc. Index No,
Subject: Transitional part
Calculation Objective:
Stability of Concrete Block Wall
References, Calculation Notes and Corﬁrﬁénts _
Refer to drawings 'RV-03-001,RV-03-002
Calculation based‘on .
TECHNICAL STANDERDS AND COMMENTARIES
FOR _ '
PORT AND HARBOUR FACILITIES IN JAPAN
Rev Prepared No. of Checked : Reviewed Superseded
by Date | Pages by Date by Date by Calc No.
: — 7
2Ger /0% yf e 77 wJuby W% St 2

Om>%

. FN: Calculation_Cover_Sheet
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@ NIPPON KOEI CO,LTD,

Project |Detailed Design on Port Reactivation Project in La Union Cale. File'No.
Section Civll . Caic. Index No.
Subject Revetment Page No. / Rev.
References/
Notes -
1. .Design Conditions
1~i. Form and Dimensions N
Crown Height 5.000 (m)
Bottom Height ~3.000 (m)
1-2. Tide Leve) _
AL . 3.370 (m)
L.#.L o ©-0.130 (w
1-3. Residual Water Height
REL | 1,033 (m)

1-4. Surcharge Lo
Normal Condition  Seismic Condition

(ki/m’)  (kN/m')

19.600  9.800
1-5. Seismic Cocfficient .
For Earth Pressure 0, 200

For Inertia Force : 0,200

1-6. Safety Factor _
MNormal condition  Seismic condition

- Sliding - 1.200 1,000
Overtuming 1200 1.100
Bearing Capacity (Sandy Soil) 2.500 2.500
Bearing Capacity (Cohesive Soil) _ 1.500 1. .500
Prepared by ),/ An 5/9' Checked by . NSHIMURA
z¢ | o7 [2002 _ 98 /08 12002
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Section | ciil : _ Calc. Index No.
Subject | Revetment PageNo. <  Rev,
References/
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Project |Detailod Design on Port Reactivation Project in La Union Calc. File No. .
Section | cwi Cale. Index Nq. .
Subject | Revetment PageNo. J __ Rev.
References/
_ Notes
2. Stability in Normal Condition
_2-1 . ! Earth Pressure and Water Pressure
- m Coefﬁciem of earth Pressure
K cos’ (p~y)
T - SIN(@+0) 5 (d-F) |2
cost P ecos(S+P) | 1+ - '
cos(S+9) cos(¢-8)
K, C.o'efﬁcient of active eﬁrthpressure g N
Lo HELIREERE () B e ey T T,
B hREAKFELTH (%) ’ IR FLEET
Vv EEMAREEGETA (%)
. 6 EERES (%)
Point : _
A < -3.000m .
Po!m of action [eye| 8 i) 8 ¥ K.
‘ (*) () {°) (")
5.000~ 1.033| " 0.0| 40.0| 15.0] 0.0]0.2011
1.033~ -3.000 0.0 40.0 15.0 0.00 2011
Point
B..< -1.000m ~ >
P:Jint of action .evel "B ¢ ) Y K.
{m) (*) (°) () {*)
~1.000~ 5.000] 0.0{ 40.0] 150/ 180.0 ~0.2011
Point
< 100 >
‘Pointofactiog Level | B | & | & | w | K.
: (®) (®) (%) (®) o
1,000~ 5.000 0O 40.0 15.0| 180.0 (0. 2!]1!I
Point
D < 3.000m >
) i
Point of action Level B ] ] '/ K.
() (°) (?) (¢) { (9
5.000~ 3.000 0.0 40.0 15.0 0.010 2011
Preparedby Y, 4.,./6 - |Checkedby  E- misklHvEA
2¢ | 7 [2002 0% [ 08 /2002
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Project Detailed Design on Port Reactivation Project in La Union Calc, Filé No.
Section | cvi Calc. Index No.
Subject | Revetment Page No. ¥  Rev.
References/
Notes
(2} Intensity of Earth Pressure
. weoosy
Po=|2rh + ———— K,
cos(y~8)
P Ihtensity of gctjgégaﬁhpnssm (kN/m*)
Y : Unit weight of s0il (kN/m’)
h ! Thickness of soil layer - (m
& ; ‘Surcharge ' . (kN )
¥ : Angle of the wall surface to vertical {degree)
B : Angle of the ground surface to horizontal (degree)
K. : Coefficient of active earth pressure
Point
A: < =3.000m - > | _
Poinllu_f_Acfion h 7 h Zrh ' W *cos Kacos { P,
Leve! {m) (m) (kN/mt) | (KN/m*) | () cos(w-gj 6+9) | (kN/nf)
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 10.1942 1 17.673
1.0331 3.967| 71.406| 71.406f 0.0 19.600 10.1942 17.673
-3.000 ] 4.033| 40.330( 111.736 0.0 19600 [0.1942 25.505
Point
B. < -1.000m ">
I .
Point of Action} h Y h Irh ¥ @ -cos Kacos{| .= P,
Level (m) (m | N/m) [ GN/m) | (o) |cos(¥-8) | &+u¥) | (kN/m?)
-1.000{ 0.000 0. -0 180.0 19.600 | 0. 1642 3. 806
5.000 | -6.000 | ~108.000 | -108.000 | 180.0 19.600 {0.1942} -17.167
Point
c < 1LOOOm > .
1
Pointof Action| h ¥h T h 1 w-cost | Kacos{ P,
Leve! (@) m | N[ Gi/) [ o) |cosTd=BY | 8+¢) | (kN/m)
1.000 | 0.000 0.000 0.000 180.0 19.600 |0. 1942 3. 806
5.000 | -4.000 | -72.000| -72.000 | 180.0 19.600 [0.1942 | -10.176
Pomt
b . < 3000m >
I
Pointof Action | h 7h Zrh ¥ - C03 Kacos ( P,
LevelGm) | @@ | (kN/m) | (NAT) [ (2) coshv"gj S+y) | (kN/m*)
- 5.000| 0.000]  0.000 0001 0.0f 19.600 |0.1942]  3.806
3.000| 2.000| 36.000| 36.000 0.0 19.600 |0.1942 10. 798
Preparedby " 4 srarc Checked by = €. RlsH MUEA
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@ NIPPON KOEI CO,LTD,

Project _|[Detalled Design on Port Reactivation Project in La Union Cal, File No.
Section Civil Calc. Index No. :
Subject | Revetment PageNo. ™ . Rev.
. References/
Notes
(3] Earth Pressure
1 _ —
pg e Py :
2
P : Earthpressure . - (kN/m)
h : Thicknessof Soil ~ (m)
P. : Intensity of active earthi pressure
Point . '
A< -3.00m >
Formula : Ps
‘ No. P. (kN/m') h (m) {(kN/m)
’ 11 12 x 3.806 x 3967 " 7.549
2 /2 x» 176183 x 3. 967 35, 054
3 12 ox 1161 x 4,033 35. 638
4 1/2 % 25,506 x 4,033 51. 431
Point _
B < -1.000m >
: Formula’ ) ' N 2
No. P, (kN/m) “h{m {kN/m)
1| 12 x 3806 x -6000 -11. 418
2 i/2 x 17167 x  -6.000 - 51,501
" Point
C. < 1.000m >
Formula ' Ps
No. P. (kN/a) h @ (kN/m)
i 1/2 x 3.806 x -4.000 -7.612
2 1/2 x -10.176 x -4.000 20. 352
Point
D ¢ 3000m >
Formula P
No. | O B, (i/e) h @ (kN
1 1/2 x 3806 x 2000 3. 806
2 /2 » 10.798 x 2. 000 10. 798
Prepared by )7 A pats Checked by £ NiSRIHORA
2£ [ o7 12002 08 | 08 12002
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@ NIPPON KOE! CO,LTD,

Project Detailed Design on Port Reactivation Project in La Union Calc. File No,
ISection | cii - Galc. Index No.
Subject | Revetment pageNo. &  Rev.
References/
Notes

[4] Horizontal Earth Pressure and Moment

Point

: Horizontal Earthrcssurc
A < -3.000m y ; :
No. | .‘/- Arm lenght - |Moment ofHor:zomal Foree
PH (ki/m) {m MPH (kN-m/m)
1 7.549 6. 678 50.412
2 35. 054 5. 3585 C187.74
- 3|  35.638 2.689 95. 831
41 - 51,43 1. 344 69.123
.T"taf 129. 672 403. 080
~“Point - ' Horizontal Earth Pressure
B < ~1.000m L '
z/ .
No. .. - | Amm lenght Moment of Horizontal Force
PH G(lN/m | - MPH (kN-m/m)
11 ~11.418 2. 000 ~22. 836
2 51. 501 4, 600 206. 004
- { Total 40.083 183.168
Point o ' ' -
o< : 1_00%)H0ﬁzont?1‘w Pressure | |
No. - _Arm lenght | Moment of Horizontal Force
PH (kN/m) m MPH (ki m/m)
1) ~7.612 1.333 -10. 147
2 20. 352 2. 667 " 54,279
Total 12. 740 44,132
b < 3.00m > Horizontal Earth Pressure
- a'/ T . 1
No. : Arm lenght Moment of Horizontal Force
| PH (kni/m) (m) WIPH (kN-m/m)
] 3.806 1.333 5.073
-2 10. 798 0. 667 7 202
Total . 14. 604 12.275
Prepared by - )/ Anole Checked by B- NISHIUEA
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Project |Detalled Design on Port Reactivation Project in La Union Calc. File No,
Section | Ciil galc. I::iex N;. —
i age No. - - Rev.
Subject | Revetment Z__bex
Notes

[51 Vertical Earth Pressure and Moment

B < -1.000m. >

Vérticall Factor of Earth Pressure '

Point :
, Vertical Factor of Earth P
At < =3.000m £ ) g e
No. lEar'th"P‘rbsémrl - _Amlenght | : Moment of Venical Force
Po (kN/m) | tan(y¥+68) | Py (KN/m) m | Mey (kNem/m)
1 7.549 0. 268 - 2,023 5.000 10. 115
2 35, 0b4 0.268 g. 394 5.000 o 46,970
3 35.638 0. 268 9,551 5.000 ' 47.’755
4 51,431 0. 268 13,784 5. 000 . 68,920
ITo:ntal 34.752 - 173.760
o Péini

Earth Pr’essur;.‘.

v

No. - I Arm lenght | Moment of Vertical Force
| Pe (kN/m) | tan(+8) | Py (Kii/m) m . | Mey (kN-m/m)
1l -11.418 0. 268 -3. 060 4.000 -12. 240
2 51. 501 0. 268 13. 802 4.000 55. 208
| Total 10.742 42. 968
Point L . . '
¢ < 1.000m > : Venir?al Factor of Earth Pressure’
No.- | Earth Pressure ;- Arm lenght ; WMoment of Venical Force
Pe (kil/m) | tan(yp+8) | Py (N/@) | () Ms v (KN-m/m)
1 -1.612 0.268 -2.040 - 2.500 =5.100
2 20. 352 0.268 5. 454 - 2,500 13.635
Total | ! 3414 8.535
" Point S
D < 3.00m > _ Vcrtilml Factor of Earth Pressure
No. EaITh_PIessu:n'e. : : | Armlenght | Moment of Vertical Force
P (kN/m) | tan{yp+68) | Py (kN/m) m ] Mey (kNem/m) '
1 3. 806 0.268 1.020 1.500 1.5630
2 10.748 0.268 2.894 1.500 4,340
Total 3.914 5.8N
Preparedby - )/ Az@/p Checked by B+ NighinuRA
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Project |Detalled Design on Port Reactivation Project in La Union Calo, Fite No.
Section Civil Calc. Index No.
Subject | Revetment Page No. &  Rev,
References/
Notes
[6] Water Pressurc and Moment
1
Pe =—h,"p, + h*p,
2
Py = h.' 7
P, : Residual Water Pressure : ka/m)
p,. : Intensity of Residual Water Preqqurc (under L.W.L.).
h, : Distance from RW.L.1o LW (m)
-~ h : Depth from wail bottom toLWL
7. : Unit Weight of Water (kN/rn‘)
Point .
A < =3.000m > 7
No. e ~ ho | P. (KN/m) y Mex (KN-m/m)
P11 1/2 x 11.746x 1163 6.830 | 3.258 22,252
2 11.746x 2.870 3371 1,43 48. 375
Total ' 40.541 | - 70. 627
Point .
B < -1.000m > .- o
Nao. ol h | P, (kN/m v Mex (kN-m/m)
1 |1/2 x 11.746x 1.163| . 6.830| 1.258 8. 592
2 11, 746x 0.870 10.219] 0.435 4.445
|Total " 17.049 13. 037
Point
¢ < 1.000m - >
No. B - h P, (kN/m) { ¥ Mes (KN-m/m)
1 11/2 x 0.333%x 0.033 0.005] 0.01% 0. 080
Total 0. 005 0.000
Pomt
<3 Oﬂﬁn >

No Residual water pressﬁre at this point

Prepared by

s

Checked by . MisHMUZA
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@ NIPPON KOE! CO,LTD,

Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section | civil : Calc. Index N;.
i Rev.
Revetment Page Na.
SUbJQCt References/
Notes

2-2. Weight of Wall

[1] Weight and Center of Gravity of Each Block

Back filling Coordinate of Gravity Center
No|  BasexHeight x 7 / { Wex | Wey
W{N/m [ x (m y (m) (kN m/m) {(kNm/m)
111/2x 0.500x 2.000x18. 000 " o
= 9,000 1.333 4,333 11.997 38. 897
|Tota'l -9.000 * 1.333[=x 4.333 11.997 38,997
Back filling D1 Coordinate of Gravity Center -
o BaseXHeight ) I : ) v W x Wy
W&N/m) x {m y {m {kN-m/m) {(kN-m/m)
1 2.500x 2.000x23. 000 . :
' = 115,000 1.250 ~2.000 143. 750 -230. 000
Totilil 115.000 |« 1.250 | * -2, 000 143. 750 -230. 000
Back filling. g ' Coordinate of Gravity Center
No BascXHeight x 1 ) , v o W x Wy
_ WEND | x @ |y ® | &en/m) | KkN-m/m
1 2.500x 2. 000x23. 000 .
= 15006 0 3.750; -2.000 431, 250 -230. 000
lTol!all - 115.000 [+ 3.750 | % ~2.0001 . 431.250 -230. 000
Back ﬁlling <1 Coordinate of Gravity Center
No Base XHeight - ¢ ) , W x w-
Witm | x ) |y @ | Giwm | adenn
1 1. 500x 2. 000x23. 000 '
S = §9. 000 0.750 0. 000 51.750 | 0. 000
Total 69.000 [+ 0.750!% 0.000{ - 51.750 0. 000
Back filling ¢ 2 Coordinate of Gravity Center
No Bascxﬁeight X r k) . : v W x W-y
Wiki/m | x @) y m | (kN-m/m) (kN-m/m)
1 2.000x 2. 000x23. 000 . :
= §2.000 2.500 0,000 230. 000 0. 000
’ I’l‘ota! . 92.000 |+ 2.500 )= 0.000 230,000 0.000
Prepared by }/ A ?M/o Checked by - £. MISH/HUEA
26/ ¢7 /2002 | | | 0% 1 08 12002
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@ NIPPON KOE! CO,LTD,

Back filling {34

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

Section | civil ' Cale. Index No.

Subject | Revetment PageNo. ~©  Rev,
References/
Noles

Coopdinate of Gravity Center

No BasexHeight x y Y loowex Lowey
W(kﬂ/m) x {m) y (m {kN-m/m) (kN-m/fm)
1 - 2.000x 1.967x23. 000 .
= 00,482 1.000| 2016 90,482 |  182.412
2 2. 000x 0.033x23. 000 .
= 1.518| t1o000| t.o0t6 1.518 1,542
’{ota: 92.000 |+ 1.000|=* 2 000 92. 000 183.954
Back filling A4 | Coordinate of Gravity Center
Mo | BaseXHcig_ht X r ) 4 ) l \ . W x W
| whtvm | x @ | v @1 temi | Glen/m)
1 1.000x 2. 000x23. 000
= 46.000| 0.500] 4.000 23.000 |  184.000
2 | 1/2x 0.500% 2. 000x23. 000 - .
. : = 11500} 1.167]  3.667 13.420 42.170
Total 57.500 |+ 0.633 | 3.933 36.420 | 226.170
. Back filling AS Cogrdinate of Gravity Center
N - N T ] L 13
No BasexHeight x ¥ ) : W x Wy
: wWikN/m | x (m y {m (kN-m/m) (kN -m/m)
1 0.500x 2. 000x20. 000 ' '
. = 20.000] 1.750| 4.000 35, 000 80. 000
Total 20.000 | * 1.750 | * 4,000 35. 000 80, 000
Btk ﬁlling. ne Coord}nate of Grazvityceﬂter
No Basedieight x . I ' v W- x Wy
WikN/m | x y m (kN-m/m} (kNm/m)
1] 1.500x 3,967x20.000 :
ST 1010|2750 3.016|  327.278  358.034
2 1.500x 0.033x20. 000 .
= 0.980| 2.750| 1.016 2,722 1,006
. Total 120.000 |+ 2.750 |* 3.000| - 330.000|  359.940
Back ﬁ]ﬁng cCS Ccm}'dinatc oflGravity Center
No| BasexHeight x 7 B W x W-
Fwhivm | x @ | v @ | odwim | oden/m
1 1.500x 3.967x20. 000 :
: = 119,010 4.2501 3.016] 505.792|  358.934
2 1.500x 2.033x20.000 | = - »
. = 60.990| 4.250{ 0.016| 259.208 0. 976
Total - 180.000 |+ 4.250 |+ 2.000| 765.000| 359,910
Prepared by Y, Anole |Checkedby 2. MisiiHURA
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+ Coordinate of Gravity ¢
T ty Center IW-y

LW

S x = y =
Iw

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

Section Civil ' Calc. Index No.

Subject Revetment Page No. /7  Rev.
References/
Notes

}f /474/0

Prepared by
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@ NIPPON KOEI CO,LTD,

Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil Cale. Index No.
Subject | Revetment PageNo. /< _ Rev.
References/
Notes
171 Vertical Fofce of Wall and Moment
Point Co
A < -3.000m " >
No| Name of Block Weight W, Am lenght M.,
2 (kN/m) xm | (kN-m/m)
1 | Back filling 9. 000 1,333 - 11,997
21D 115,000 1.250 143. 750
3102 115,000 3. 750 431. 250
4101 69. 000 0.750 51.750
5102 92.000 2.500 230. 000
6 1 Bl 92. 000 1.000 92, 000
71 A 57. 500 0.633 36. 398
8]AS 20.000 1.750 35. 000
918S 120. 000 2.750 330. 000
10|68 180. 000 4,250 765,000
Total 869. 500 2127.145
Point
B < -1.000m >
No| ~NameofBlock | - Weight W, |Amlenght
ame of Bloc KN/ | x () | CkNemvm)
1 | Back filling 9.000 1333 11.997
2{01 ' 60.000{ - 0.750( = 51.750
362 82.000 2,500 230, 000
4 | Bt 92. 000 1.000 92. 000
51 Al 57.500 0. 633 36. 358
6AS 20.000 1. 75¢ 35.000
7188 120. 000 2.750 330.000
 Total 459, 500 787. 145
~ Poing _
¢ < 1.000m-. > _
No N f Block Weight W, lAnn len tj M,
Name of Block h W [ x e ke
1 Back filiing 8. 000 1,333 11. 697
2iB 92.000 1.000 92. 000
3IA 57,500 0. 633 36. 398
47 AS 200000{ . 1.750 35. 000
Total 178. 500 - 175. 395
Point o
PUC 3.000m . |
No| NameofBlsck Weight W, |Amienght ..
o ok | Wen K/ | x| (kN-mym)
1 Back filling 9.000 | 1,333 11.997
2 ] Al 57500 . 0.633 36. 398
Total 66. 500 ' 48. 395
Prepared by ),/ /f vl |Checked by 2. AisHiHUZA
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@ NIPPON KOE| CO, LTD.

Project |Dotailed Design on Port Reactivation Project in La Union Calc. File No.
Section | cwil Calo. Index No, _
Subject | Revetment PageNo. A3 . Rev.
' References/
Notes
(3] Weight and Gravity Center of Each Block (Under RWL)
Backfilling "~ No Buoyarncy _
{1} Coqrdination o[f Gravity Center
No BaseHeight x y-7' v ' W x Wy
WERN/m) [ x  (m} y m | (kN-m/m) (kNm/m)
1 2.500x 2. 000x10. 000 '
= 50.000 1,256 | -2.000 62.500 1 -100.000
_ l'l’mz}I 50.000 [+ 1,250 | * -2.000 62.500 | -100.000
(02} Coprdination of Gfavity Center
No Basedeight x y-y’ I W x Wy
TWEN/M | x () y m | &N-m/m {kN-m/m)
1 2. 500x 2.000x10. 000 '
= 50.0 3.750 ) -2.000 187.500 |  -100. 000
l'l;otali 50.000 |+ 3.750 | * -2, 000 187.506 |  -100.G00
- {C1) Coordination of Gravity Center
No Basedeight y y_v' |- | v Wex | wey
' WENm | x @ y (m (kN -m/m) (kN -m/m)
1 1.500x 2.000x10, 000 : '
= 30.000 0.750{ 0.000 22.500 0. 000
l"li)ta'l 30.600 3+ (.750 | * 0.000 22.500 0.000
- {C2) Coordination of Gravity Center
No Basedieight x y-~y' ' ‘ W- x Wy
WENM | x (m) y ) | (kN-m/m) (kN-m/m)
1 2.000x 2.000x10.000 .
: = 40.000 2. 500 0. 000 100. 000 0.000
~ Total 40.000 f+ 2,500 |* 0.0007  100.000 0.000
{81y ‘ Co?rdinatioh of Gravity Center
No BasesHeight x y-p ' W x Wy
WENm | x @ y (m (kN-m/m) (kN-m/m)
1 2.000x 0. 033x10. 000 .
= (.660 1.000 1.016 0. 660 0.67
1Tota{ 0.660 | = 1.000 1% 1.016 0. 660 0.6
{#1} No Buoyancy
{AS}  No Buoyancy 7
Prepared by ¥ Anis |Checked by  p. pstimveA
M 26 | 071200z : 08 /48 /2002
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@ NIPPON KOE! CO,LTD,

Project Ipetailed Design on Port Reactivation Project In La Union Calc. File No.
Section | cwi Cale, Index No.
Subject | Revetment Page No. /%  Rev.
Refarences!
Notes
{BS) Coordjnation of (l}ravity Center
No BaseHeight x y-7' ' v Wex [ W-y
WENm [ x @ | vy W | &Nem/m) | (Nom/m)
1 1, 500x 0. 033x10. (00 ' '
. = 0,495 2750 1.6 1. 381 0.503
'lI‘cnalI 0,995« 2.750 | = 1.016 1. 361 0. 503
{CS) Coordination of lGraw»*ity Center
No Basedeight: x poy’ T wex Wy
: WENm | x @ | v m | &Nm/m | GNm/m)
1 1.500x 2. 033x10, 000
= J30.495 4.250 0.016 129, 604 0.488
Total 30.495 1+ 4.250 (% 0.016| = 129.604 0. 488
* Coordination of Graviljf Center
Iw-y
x y = ——————
tw
Prepared by Y Ands |Checkedby . MisiiMogA
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Project Detalled Design on Port Reactivation Project in La Unlon Calg, File No,
Section | cwil - o ~{Calc. Index No.
Subject | Revetment . Page No, /5 . Rev.
' References/
Notes

[4] Buoyancy and Moment

Point
A < -3.000m > T U
No Name ' Weight : Wy 'Arm Lenghlt Mwy
- o (kN/m) | xm | kNem/m)
1101 ' 50. 000 1. 250 62. 500
2102 ' 50.000 { 3.750 187. 500
3101 _ 30.000 0.750 ] - 22.500
41¢2 40,000 2.500 100, 000
5Bl - . 0. 660 1.000 0. 660
6 [ BS - 0.495 | - 2.750 1. 361
7165 © 30,495 4,250 129. 604
Total o ' 201. 650 - 504,125
Point
B .<C -1.000m > _ _ . ,
No Name Weight Wy . lA_Im Lenght  mwy
A : (kN | © x (m) (kN-m/m)
1161 = 30. 000 0. 750 22,500
2162 o 40,000 - 2.500 . 100. 000
3iB1 - : _ 0.660 | - 1.000{ 0.660
4 | BS o . 0.495 2,750 1. 361
Total S 71,155 124.521
Point
¢ ¢ 1.000m > _ .
No Name . Weight . Wy ’A'nnLengi'lt - Mwy -
. _ {(kN/m) xm. ! (kN-m/m)
1|81 _ 0.660 | 1.000 0. 660
Tatal ' R 0. 660 0. 560
.Point

b < 3.000m >
No Buoyancy at this Point

2-3. Other Force

Ne other force

Prepared by B Y/4 m/ﬂ Checked by ¢. HJIHIHUQA- :
: 241 712002 | - | 08 108 2002
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@ NIPPON KOEI CO,LYD,

Project Detailed Design on Port Reactivation Project in La Union Cale. File No.
Section | civi ' '

Subject Revetment

Calc. Index No.

Page No. /4  Rev.

References/
Notes .

94 Stability of Wall

(1] Sliding (2] Overtuming
e vV M
F = . F ==
M Mo
V : Tot ].‘Venir;al Eorce (kN/m)
H : Total Horizontal Force khi/m)
i Coefficient of Friclion :
Me : Moment of Total Vertical Force (kN +m/m)
Mo : Moment of Total Horizontal Force  (kN-m/m)
" Point
A < -3.000m > : ‘
' VoWN/m | H N/ | Me GNem/m) | Mo N-m/m)
Earth Pressure 34.752 | 129.672| . 173.760 403. 080
Residual Water Pressure! wo——e—— 40, 541 | ——eme— - 70,627
Weight of wall 869,500 | ——— 202145 | —m¥——
Buoyancy _ -201. 650 | —~——— -504.125 | ~—mem—rr
Total 102.602 ) - 170.213 1796. 780 473707
Sliding ) Overturning
Safety Factor = F Alﬂowable Values Safety Factorg Allowable Values
0.600 x  702.602 : " 1796.780 , :
24716 | 2120 | ———— ! - 3.783{21.20
170. 213 ' 413.707
Point . .
B < -1.000m ~ > _ .
Voki/m | H Gl | M (emAm) | M (kNem/m)
Earth Pressure 10. 742 40. 083 . 42.968 183. 168
Residual Water Pressure | ——— 17.048 | ——eerr—— 1 - 13.037
"} Weight of wall 459, 500 | ————— 187.145 | ———
Buoyarncy ' ~T1. 155 | —memimemn—e -14.52 | ——u—
Total R 399, 087 57.132 105, 592 196. 205
Sliding ' © " Overtuming
Safety Factor F Allowablé Valiies | Safety Factor F Allowable Values
0.500 x - 399.087 705.592 | - '
- 3.492 | 21.20| [——— 3.506 | =1.20
57.132 196. 205
Prepared by Ve Anito |Checked by  B. WISHIHERA
- : 261 o7 12002 0d { 68 12002
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Project Datailed Design on Port Reactivation Project In La Union Cale, File No,
Section | cwil Calc. Index 20?
7 Page No, Rev.
Subj.ect Revetment s
Notes
Point _
G < 1.00m > .
| V ON/m [ OH N/ M. Nem/m) | My (Nem/m)
Earth Pressure 3. 414 12.740 8. 535 44,132
Residual Water Pressure | e 0. 005 0. 000
Weight of wall 178. 500 | oo 175. 395 —
- Buoyancy -0. 650 =0, 660 —
Total 181.254| - 12.745 183. 270 44132
Sliding , Overtuming
Safety Factor F Allowable Values'Safety Factor £ llowable Values
0.500 x 181. 254 : -183.270 : -
L1gl 220 | ———————u 4.1582 | =21.20
12.745 - ' : 44,132 _ '
Point i
D < 3000w > o | |
_ V (kN/m [ H OGN/ M GNem/m) | M (kNem/)
Earth Pressure 3,914 - 14.604 5. 871 12.275
Residual Water Pressure ————o 0.000 0. 000
Weight of wall 66. 500 48, 3958 —
Buoyancy . . 0.000 - 0. 000 -
Total ~70.414 14. 604 b4. 266 12.275
- Sliding _ Overtuming _
Safety Factor  F Allolwab,l'e,Valucs Safety F&IQT F Allowable Values
0.500 x - 70.414 i : 54,266 | - -
2410 21.20 4,420 | =1.20
14. 604 o 12.275 R A
Prepared by | ),//447@/7 Checked by 2. MHIRUEA
- | 26107 2002 : 8 | 68 12002
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2-5. Bearing Capacity
[1]. Reaction of Bottom Surface of Caisson
a) D<eSh. 6 Case b) &> b 6Case t) e<0 Case
6o \'% 2 v vV
<3} = 1 I o —— P L= e b am—— p _a
b [} 3 X b
6re\ V p: = 0 Distribution Load
p: ={ 1 p——
b b b' = 3:x
=124 .
Mr ~— M b
X = e e = —— = Xx
A" 2
p1 : 7 MaximumReaction Force (kN/m?)
p: :  MinimurReaction Foree {KN/m? )
;- Width of Wall - (m)
V : Vertical resultant force act on wall (kN/m)

b’ : Distribution width of bottom reactions in case e>b/6
M : Moment of Vertical force act on wall (KN+m/m)

Ms : Moment of Horizontal force act o wall (kN+m/m)
e : Ekccentncity of resultant force ot verucal and Horizontal

M — M, 54.266- 12.275
v 10. 414
b 1.500
@ = m—— — x o= - 0.596 = 0.154 (m)
2
) 0<eZb.”60 Case
. 60\ V 6x 0.154 70. 414
gy =| 1dmm— o = {1 4+ = T75.860 (kN/m)
b b 1.500 1.500
G-\ V - 6x 0.154 70. 414 )
p: ={1 — = |1 - X - = 18.026 (kN/m*)
b b _ 1. 500 1,500

' Maximum ReactionForce 5  Allowable Bearing Capacity of Rubble Mound QK.

75.850 (/i) S 600,000 O/@) cereeeeres oK
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3.1 Stability in Seismic Condition
3-1. :Barth Pressure and Water Pressure

[1} Coefficient of Earth Pressure

cos’ (¢-¢~0)
sin(g+8)sin(¢-F-6) |*
cos(S+h+8) cos(h-8)

K, =

cos B -cos’ Y-cos{S+1p+8) {H\/

+ Coefficient of active carth pressure

: Angie of Internal friction of Soil o
: Angle of the ground surface to horizontal
1" Angle of the wall surface to vertical 4

;

: “Angle of wall friction I Ul e b

K

OIS

K "Seismic CoefTicient
* Apparent seismic coefficient by following formula
Composite seismic angle which is defined as angle by following formula tan™K or tan'K*

Zr'h+ rwhw+ w

——
=

k
Zrh+uw
y : Unit WeightofSeil . (kN/m )
7% : Unit Weight| of Water (kN/m* } >

hh : Tm%%%si{ la_ye;‘(underwater) {m) " s
v: IOMSTWERE Mo U"

w : :Sturchargc . (kN/m?)

Point - '

A < -3.000m- >

)
Point of action Level B ) ) ¢ k or e K.
om - {*) () {(*) () k' (%)
5000~ 1,033 '0.0| 40.0{ 150 0.0 0.20] 11.31]0.3168
1.033~ 0.0] 40,0} 150 0.0 0.20] 11.31{0.3188
-3, 000 0.277 15.1110.3702
Point '
B.< ~1.000m° >
!
Point of action Level 8 ¢ é ¥ k or e K,
(m) (°) (=) (") (=) k'{ ()
-1.000~ 5.000 0.0| 40,6 15.0| 180.0( 0©.20( 11.31 -0.3168!1
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Point
¢ ¢ 1.000m O
~ Point of action Level - B ¢ ) '] k or 8 K.
- m) (=) (*Y | () () k () _
1,000~ 5.000 0.0 40.0| 15.0] 180.0] 0.20] 11.31 -0.3168I
Point _
D. < 3.00m > o
Point of action Level B ¢ d Y k or g K,
- w o e) ) (% (%) k (%)
5.000~ 3.000 0.0 40.0| 150 0.0 0.20] 11.31]0.3168
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[2] “Intesity of Earth Pressure
) ' wecosy
Po=1Z7rh+———1-K
: cos(y-8)
P, : Intensity of active earth pressure (kN/m’ )
;!_" gﬁlltgclghlfofsm ( kN/m*)
ckness of Soil La
W Sucharge Yo (kN/?)
¥ : Angle of the wall surface to vertical (*)
- B : Angle of the ground siirface to horizontal (*)
* Coefficient of acuvc earth pressum
Point .
A < -3.000m - >
Point of action h “rh ZYh Y w-costh | Kacos( P,
Level (m) (m) kN/mt) | (/) | (°) |ocos(Y-BY | o+¢) | (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 T. 406 0.0! ° 9.800 |0.3060 24. 849
- =3.00G | 4.033 40.330 | 111,736 0.0 9 860 }0.3576 43. 461
Point | ‘
B < -1.000m >
I -
. Pointofaction] h 7 h Zrh ' w-costh | Kacos ( P, .
Level(m () kN2 Y 1 OR/m') | (o) |[ocos{¥-87 | &+¢) | (kN/n')
-1.000 | .0.000 0. 000 0.000 | 180.0 |  9.800 |0.3060 2.999
5.000 | ~6.000 | -108. 000 | -108.000 | 180.0 0.800 |0.2060 | -30.049
- Point o
G < 1.000111 T . '
Pomt ofaction b rh I7h Y w-cosy_ | Kacas ( P,
Level(m) | . () | ON/m) | (kN/m) ) (2) [cos(¥—B) | S+y) | (kN/m")
1.000| 0.000] - 0.000f 0000 180.0 9,800 |0.3060 2.999
5.000]-4.000| -72.000} -72.000| 180.0 9.800 |0 30601 -19.033
.VP.oint _
D < 3.000m . > L
Pomt of actioh| | *h Ivh /] w-cos% Kacos ( P,
Level(®) | () | (kN/m™) | ON/o') } (°) |cos(y- S+¥) | (kN/m)
5,000 0.000 0. 000 (. D00 0.0 9,800 (0.3060| 2 099
-3.000( 2.000( 36.000] 36000 0.0 9,800 [0.3060| 14.015
Prepared by JAnolo |Checkedby . BisHinueA
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[3] Earth Pressure
1 .
pi = e pa ¢ h
2 .
.f"e : .lI_ihanh_P_résshre o Ekl)*l/ﬂﬂ
: Thickness of Sqjit m
l?"’. : .Imen;lty of active earth Pressure
Point
A< -3.000m © >
Formula : . P
No. P, (kN/m*) h (m) {kN/m)
1 /2 «x 2,999 x 3. 967 5,049
27 . 1/2 x 24849 x 3867 49, 288
3| 1/2 % 24849 x . 4.033 ~ 60.108
4 1/2 x 43461 x  4.033 87.639
Point '
B < -1.000m )
| Formula - : P
No. P, (kN/m') h {m) (kN/m):
1 172 x 2.800 x -6.000 -8. 997
2 /2 x -30.049 x -6.000 - 90,147
Po;mt' |
C < 1.000m >
I . Formula ' . Ps
No. P, (kN/m") h () (kN/m)
1 1/2 x  2.999 x -4.000 -5, 998
21 -1/2 x -19.033 x -4.000 38. 066
Point
D < 3.00m >
Formula P;
No, P. (kN/m) h @® (kN/m)
1 1/2 x 2,999 x  2.000 2.999
2 i/2 x 14015 x 2000 14. 015
Prepared by ),/ ,471% Checked by P. NISHIHOZ A
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Prepared by

Checked by

Point
- A~ ¢ ~3,000m° > Horizontal Earth Pressure
No. ' Amm lenght Moment of Horizontal force
PH (kN/m) -~ (m MPH (kN -m/m)
1 5, 949 - 6.878 398.7127
2 49,288 5,35 263.937
3 50.108 2.689 134. 740
4 87.639 1.344 117. 787
t Total | 192. 984 556, 191
~ Point N _
B < ~-1.000m ' > Horizontal Earth Pressure
No. Arm lenght | Moment of Horizontal force
| PH (kN/m) {m) MPH (kN -m/m)
1 ~8.997 2.000 -17. 994
_ 2 90. 147 4,000 * 360. 588
P ITOtal] " 81.150 342.594
Point o _
-G <. 1.000m > Horizontal Earth Pressure
No. Arm lengh ) Moment of Horizontal force
PH (kN/m) m MPH (kN-m/m)
1] ~5.998 1.333 -7.995
21 . 38.06% 2.667 101. 522
Total| = 32,088 ' 93.527
Point _
D < 3.000m - > Horizontal Earth Pressure
No. . Amn lenght " Moment of Horizontal force
PH (kN/m) (m) MPH (kKN-m/m)
1] 2,99 1.333 © 3,998
2 14.015 0, 667 9. 348
Toial' 17.014 13.346
Y Amolo B UlshrUZA
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Subject | Revetment pPageNo. 27 Rev
: : References/
Notes

_ Po'mt’_ . _ . .
A < -3.000m . > Vcrticel factor of Earth Fressure _
No. | Earth Pressure ¥ Arm lenght | Moment of Vertical Force
| Ps (kN/m) | tan(ep+8) | Py (kN/m) ) Mey (kN+pi/m)
1| 5.949 0.268 | - 1.594 5, 000 7.970
2 49. 288 0. 268 13.209 b, 000 66. 045
3 50, 108 0. 268 ©13.429 5. 000 B7.145
‘41 87.639 0. 268 3. 487 5. 000 117,435
Total ' 51. 19 258. 595
Point
B < -1, 000m . > Vmical factor of earth Prcssure
No. |Earth Preksur’e o .I Arm lenght Momentof Vemcal Force :
Be (N/m) | tan(¢+8) | Pe (kN/m) {m) My (kN+m/m)
1% -8.997 " 0.268 -2.411 4.000 -9, 644
2 80. 147 0.268 |  24.159 4. 000 96. 636
’ Total " 21,748 86. 992
- -Pomt _
H . 000!11 > Vcrti’ca] factor of earth Pre§51u'e
No. |Earth Pressu:'c . J . Arm lenzht Moment of ‘vemcal Forcc
: Py (kN/m) | tan(g+8) | Py {kN/m) m Mz (kN*m/m)
1 -5, 908 0.268 -1.607 2.500 -4.018
2 38. 066 0. 268 10, 202 2,500 " 25.505
Total ' 8.595 21.487
Poim
Ds < 3.000m > Vertical factor of Earth Pressure
No. | Earth Pressure _ ’ Arm lenght | Moment of Vertical Force
Po (KN/m) j tan{p+8) | Pv (kN/m) {m) - Mr v (kN-m/m)
1 2.999 - 0.268 0.804 1.500 1.206
2 14.015 0. 268 3.756 1.500 5.634
Total| - 4,580 6. 840
Prepared by YAxdo  |Checkedby 2. MISHHUEA
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References/
Notes
[6] -water Pressure and Moment
P ! he
§ I e— h. "pPe ¥ *Pe
2
Py = h- *T
P, : Resuiua] Watcr Pressure (kN/m}
P+ © Intensity of Residual water T Pressure (under L. W.L, )
he Distance from RWL. LWL, (
- h :Depth fromwall boitom to L.W.L.
Ve Umt Weight of watér (kN/m’ )
Foint :
A < =3 UOD_m Sy
- No. . Ps h P, (kN/m) y Mey (kNm/m)
1 1 1/2 x 11.746x - 1163 - 6.8301 3.258 22.252
2 b 11.746x 2.870 33,711 | 1.435 48.375
Total © 40.541 ' 70. 627
Point o
B < -1.000m > .
No. [ h | P, (kN/m) y | Mee (kNem/m)
1 ]1/2 x 1. 746x 1.163 6.830 | 1.258 8.592
23 11.746x 0.870 10.219 | 0.435 4. 445
Total 17. 049 -13.037
B P'eim
-0 < 1.00m > _ .
No. P h P, (kN/m) y My (KN-m/m)
P12 % 0,333 0.033 0.005| 0.011 0.000
Total 0.005 | 0. 000
DA< 3.00muE> -
" No Residual Water Pressure at this point
Prepared by Y Alrecls  \checked by £. niliNve4
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3-2. Dynamic Water Pressure

[1] Dynamic Wate
1

Pis = k
8

pee : Dynamic

I Pressure

. T.' .JH. ¥

Water Pressure

k : Seismic Coefficient
¥+ 1 Unit weight'of water

H 1. Depthof

y : Depth trom water surface to examination point -

water

(2] Total force of Dynamic Water Pressure and Acting Poinl

7
. Pd- = — k
2.

hyy = ——y
5

B . ",/—H_fy”’

P., : Total force of Dyna.m:c Water Pressure

hes : Depth from examination point to force acting point

(3] Total force of D
Point
A . < -3.000m
Pds =

>

ynanﬁc Water Preésure and Moment

7 L _
—g—x 0. 200x10. 100x/ 2. 870x 2. 870

7 . -
Pa = “1-2--)( 0. 200x10. 100xy 2. 870 x 2.870°/*

Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section | cwi ' Galc. Index No.
Subject | Revetment Page No. </ - Rev.
References/
Noles

Co (kNAm?)
0. 200
10. 100 (kN/w)
2.870 (m)
(m)

kN
Cm

5.072 (kN/n*)

9.706 (kN/m)

hee = —x 2.870 = 1148 (m
My = 9.706x 1.148 = 11142 &N-n/m)
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Subject | Revetment Page No. 2  Rev.
References/
Notes
Point

B¢ -1.000m

7. _ o .
~—8—x 0. 200%10. 100xy 2. 870x 0.870

pl'
Py = -'I—z-x 0. 200x10, 100x/ 2. 870 x 0.870°"*

2
iy = =X 0. B-)'o
: 5

Point M = 1.620x 0. 348
¢ < 1.000m °>
. No Dinamic Water Pressure at this Point
Point _ h

D. < 3.000m > °
- No Dinafnic Water Pressure at this Point

= 2,793 (kN/m")
= 1.620 (N/m)

= 0. 348 {m

= 0.564 (kN-m/m)

Y Ands

Checked by - NBHIMURA
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Section | civi - Calc, Index i"? -
M : Page No. ev,
Subject | Revetment F—
Notes
3-3. Weight of Wall
[1] Horizonta! Seismic Foree and Moment
Point p ¢ g.000m > | |
Ho| Name w (kN/m) Kn | W (kN/m) y m | M, (klm/m)
1 | Back filling 9.000 | 0©.200 1, 800 7.333 13.199
21D 15,000 0.200 23. 000 1. 000 23. 000
3102 115.000 | 0.200 23.000 1. 000 23,000
41¢1 69.000 | 0.200 13,800 3. 000 41. 400
5102 92.000 | ©.200 18. 400 3. 000 © 55,200
f | B _ 92.000 [ 0.200 18. 400 5.000 82. 000
71 A ' 57.500 | 0.200 11,500 6. 933 18,730
8| AS 20,000 ©.200 4. 000 C7.000 28. 000
91BS _ 120.000 1 0,200 24,000 6.000 144. 00¢
10 C8 180.000 | 0.200 36. 000 5. 000 180. 000
Total ' 173, 900 679. 529
Point i
B < -1.000m > . .
Ne| - Name W kN/m) Kn [ W (kit/m) y @ | Mew (kN-m/m)
1 | Backfilung ©- 8,000 0.200f . 1.800 5.333 .~ 9.599
2101 69,0001 0.200 13.800 -1.000 13. 800
3]C2 C02.0000 0.200| - 18.400 1. 000 18. 400
4 1Bl . 92.000 | 0.200 18. 400 3. 000 55. 200
5l M - 572,500 | 0.200 11. 500 4. 933 56.730
61 AS 20.0001 0.200 4. 000 5.000 20.000
7188 _ 120.000 | 0.200 - 24,000 4.000 96. 000
Total 91.900 269. 729
Point
¢ < 1.000m "> .
Ho Name W (kN/m) Ko [ Wh (kN/m y M [ My (kN-m/m)
1 [Backfilling ' 9.000| 0.200 1.800 3.333 5,999
2 1Bt 92.000 | 0.200 18. 400 1. 000 18. 400
JiAt : 575001 0.200 11.500 2.933 33. 7130
4 AS : 20,000 1 0.200 4. 000 3. GO0 12,000
Total 35. 700 70.129
Point
D < 3000m >
No Name W (RN/IR) Ks We kN/m) | y (m) M., (khl'm/m)
1 | Backfilling 9,006 0.200 1. 800 1.333 2,399
21 A1 57.500 | 0.200 11.500 0.933 10, 730
Total 13.300 . 13.129
Prepared by },/,ﬁa/é Checked by~ £- MSHIMURA -
26| oF (2002 06 log 12002
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Project |Detailed Design on Pori Reactivation Project in La Union _ Calc. File No.
Section | cii Calc. Index No.
Subject | Revetment PageNo. 33" Rev.
References/
d-4. Other Force Notes
No Other Forc
3-5. Stability of Wall
{11 Sliding (2] Ovenuming
u-v Ma
F = F =
H Mo
V :  Total Vertical Force (kN/m}
H : Total Horizontal Force (kN/m)
i Coefficient of Friction-
Mt : { Moment of Total Vertical Force (kN -m/m)
M. : Moment of Total Horizontal Force  (kN-m/m)
Point
A < -3.00m > .
VvV okN/m | H OGN/ | M GNem/m) | My (kN-m/m)
Earth Pressure 51.7119 1%. gg# 268, 595 5?8 191
idual Water Pressure | ——————— R —_— . 627
R eieht of Wall 860.500 |  173.800|  2127.145| 679,520
‘Buoyancy . -201. 650 | ————— -504.125 | ——
" Dynamic Water Pressure ————— | 9. 706 | ———— 11,142
Total . 719.569 417.131 1  1881.615 1317. 489
Sliding _ Overturning
Safety Factor F A]lo\ilfable Value gafety Factor F . Jlkliog.fah]e Value
0. 600 x 719.569 : 1881.615
1.035{ 21.00 | | —— 1.428 | z1.10
417131 1317.489
Point
B: < ~1.000m: > .
v O(kN/my | H OEN/m) | M kNem/m) | Mo (kN-m/m)
Earth Pressure 21.748 81.159 86.992 342.504
Residual Water Pressure | ——we———o 17. 04§ | ~————— 13. 037
Weight of Wall 450, 500 91.900 787.145 269. 729
Buoyancy -71.155 ~124. 521 | ———oun—
Dynarnic Water Pressure ~——— 1.620 | — ™ 0. 564
Toml ¢ - 410.083 | 191.718 749. 616 625. 924
Sliding Overturning
- SafetyFactor g " Allowable Value] Safety Factor F Allowable Value
0.500 x  410.003 749. 616
1.069 21.00¢ [—— 1.197 | 21. 10
191. 719 - 625, 924
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Point
C < 1.000m > .
V (kN/m | H (kN/m) | My (kNem/m) | My (KNm/m)
Earth Pressure 8.595 32.068 . 21.487 93. 527
Residual Water Pressure | e |- 8. 005 | ————n— 0. 000
Weight of Wall 178. 500 35.700 175.395 70.129
Buoyancy -0, 660 | e - 0. 660 |~
Dynamic Water Pressure ——— 0.000 0. 009
Total 186. 435 61.773 - 196.222 163. 656
Sliding _ Overtumning
~ Safety Factor f Auow'alsle Value [ Safety Factor £ Allowable Value R
0.500 x  186.435 . 196. 222 o
LB 200 [———| 1198 21.10
67.713 163.656 o
Point o
D < 3.00m > .
' 7 VOGN [ H OGN [ M &N | Me (N-m/m)
Farth Pressure 4,560 17.014 6. 840 - 13. 346
Residual Water Pressure | o— © 0. 000 _ 0. 0G0
Weight of Wall 66. 500 13.300 48.395 13.120
;ﬁuoyancy . 0 000 — . 0 000 | ———o—
Dynamic Water Pressure ~ - 0.000 } ——— 0. 000
Total 71. 060 30. 314 55. 235 26. 475
Sliding Overturmng
Safety Factor  F AlIowalbleVéIhe Safety Factor ¢ :Allkuwa'bl‘é Value
0.500 x  71.060 55,235
LI12{21.00| {—————| 2086|2110
30.314 26.475 .
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3-6. Bearing Capacity
[1). Reaction of Bottom Surface of Caisson
a) D<e=h. 6 Case b) e>b.”6 Case ¢) e < 0D Case
- B-e v 2 Vv v
D|=1+ e p) = p = —-
b b . 3 X b
G-el\ V p: = 0 Distibution Load
p: = T - » m——— .
: b b b’ = 3+x
=1L
. ) Ml — Mp b
x = ' 6 = — — X
v ) 2
P1 i} Maxi Reaction Force | {kN/m)
P2 : _Mig}iﬁrlrmglmRegcnon Force (kN/m*)
b widthof Wall_ {m)
V  Vertical resuitant force acton wall - (kN /)
b’ : Distribution width of bottom reactions in case € b/6
- Mr ' Moment of vertical force act on wall (kb -m/m)
Mo : Moment of horizontal force act on W (ki »m/m)
e : Eccentricity of resultant force of vertical and horizontal
My — Mo 55.235-  26.47%
x = = = 0.405 (m)
v ©71.060
b : 1.500
8= — x = - 0.405 = 0,345 (m
2 .
b) e>b.”6 Case _
2-v 2 71.060
P = = = 116.972 (kN/m?)
Sx 3x 0. 405 .
b' = 3-x = 3x 0.405 = 1215 m
p: =
Maximun'l.Reactio_n Force £ - allowable Bearing Capacity of Rubble Mound OK.
116.972 (N/m) S 600.000 (KN/W') <«--+-+vves+ OK
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