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9. Detail Design of Breasting Dolphin (Passenger Berth) Notes

1) Examination Case

An examination case is performed about berthing and mooring condition like a basic design.

Mortcover, bnly LWL condition with bigger pile head moent examines. The examination case of

calculation of reinforcing bar arrangement is shown below.

Reaction Iorce of the

Dead“-ffaight Fender Tractive Force
Berthing Condition O O —
Mooring Condition O — O

Moreover, calculation of reinforcing bar arrangement of each examination case examines only

ultimate limit state and serviceability limit state.

2) Partial Safe.ty Load

The partial safety factor used for this examination is shown below,

(1) Load Factor

: : Ultimate limit Serviceability limit
Deadweight 1.1 1. 0
Reaction Force of the Fender 1. 2 1. O
Tractive Force 1. 2 1. O

{ 2) The other nimbers of partial safety factor

Ultimate limit Serviceability limit
Material factor Concrete 1.30 1.00
(v m) Reinforcing bar 1.00 1.00
Structure analysis factor( v a) 1.00| 1.00
Member factor (v b) 1.15~1.30 1.00
Structure factor (v i) 1.20] 1.00
#Member Factor _
© When calculating bending and axial strength 115
When calculating ilpper limit of axial compressive strength 1130
When caleulating shear capacity borne by concrete 0 1.30
When calculating shear capacity bome by shear reinforcement  : 1.15

In calculation of reinforcing bar arrangement, reaction force of the fender and Tractive Force is

treated not as accidental load but as variable load. Therefore, pértial s.afety factor of both loads

sets to 1.2, and structure factor of each examination case is set to 1.2,
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The cross-sectional force of superstructure is computed using 2-dimensional

framework model (simple beam). Action load is multiplied by the partiai safety factor.

The pile head moment uses what is computed by the basic design. (Calculation of pile

head moment has the lérge influence of free length of pile, spring constant (grand), and

all hovizontal force. Therefore, pile head moment at the time of the variable load action

by serviceabiiity limit state hardly changes with the thing of ultimate limit state.

Therefore, the same value as pile hcad moment computed by the basic design is used

for pile head moment by variable load of sermceablhty limit state.) Moreover, the action

direction of the external force, which acts on superstructure, is as follows.

Berthin _Condition : the vertical direction to the face line

Mooring Condition : the vertical and parallel direction to the face line
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4) Caleulation of Load
(1) Deadweight
W=80X80X3.0x24 =4,608.0 kN
Equivalent uniform distribution load at the time of calculating cross-sectional force
as a simple beam.
w =4,608.0/8.0 = 576.0 kN/m

{Ultimate limit) W= 4,608‘0X 1.1=5068.8kN | w=576.0x1.1=633.6 kN/m .

(Serviceability limit) W = 4,608.0 X 1.0=4,6080kN | w=576.0X1.0=576.0 kN/m

(2) The pile head moment by reaction force of the fender (Berthing condition)
Pilel M=107800kN*m
Pile2 M=1,170.00 kN - m .
{(Ultimate limit) M =1,078.00X 1.2 = 1,293.60 kN * m
(Serviceability limit) M =1,170.00X 1.2 = 1,404.00 kN * m

(3) The pile head moment by tractive force (Moo1‘hg condition)
(Action direction : the vertical direction to the face line)
Pilel M=1,906.00kN - m |
Pile2 M=2,070.00kN+m _
{(Ultimate limit) Pilel M=1,90600x1.2~2,287.20kN
Pile2 M= 2,070.00X 1.2 = 2,484.00 kN -
(Berviceability limit) Pile1 M= 1,906.00X1.0=1,906.00 kN -
Pile2 M=2,070.00x1.0=2,070.00kN -

{4} The pile head moment by tractive force (Mooring condition)

5 8B E 2

(Action direction : the parallel direction to the face line)
Pile2—1 M=2,00550kN+m
Pile2 —2 M=2006.00kN+ m
(Ultimate limit) Pile2 -1 M=200550%1.2=2406.60kN -
Pile2—2 M=2,006.00X1.2 = 2,407.20 kN -
(Serviceability imit) Pile2 —1 M =2,005.50X 1.0 = 2,005.50 kN -
Pile2 —2 M =2006.00X1.0=200600kN - m

From the calculation result of load, since the load of mooring condition is larger

B B B

than Berthing condition, examination of Berthing condition is excluded and only

examination of mooring condition is performed.
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. 5) Calculation of the Section Force
(1) Ultimate Limit State

a) The vertical divection to the face line

L1500 5000 L 1S00
‘ ' p=633.6 kN/n »
P ANE T TV T a4
(WA (WA
M=2,287.20 kN-m : © MER,A84.00 kN n

Maximum bending moment upper side M =3,000.00 kN * m
_ ' lower side M =2,084.16 kN - mn
Maximum shearing force S =2538.24 kN

b) The parallel direction to the face line

| 1500 \ 5000 I 1500 |

: p=633.6 kN/m
P ANC T T T g b
(WA, _ _ (WA
M:E_,t%ﬁ?.EU kedd - M=2,406.60kN n

Maximum bending moment upper side M =3,120.00 kN * m
_ lower side M = 1,998.24 kN + m
Maximum shearing force S =2,646.76 kN

(2) Serviceability Limit State
a) The case where permanent load is acting
The cross-sectional power by permanent load serves as the value with same the

vertical direction to the face line and the parallel direction to the face line.

1500 5000 \ 1500

p=576.0 LN/ \

] |
li_&i&¢¢¢¢&ill£¢il

Ma.ximum.bending moment upper side M =648.00kN - m
| - lower side M =1,152.00 kN « m

Maximum shearing force - S =1,440.00 kN
Prepared by Y. Andts _|Checked by 8. MISHIHUEA
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b) The case where variable load is acting

(action direction : the vertical direction to the face line)
o 4500 5000 L 1500

WAY), _ WA
M=1,906.00 ki m M=2,070.00 kN-m

Maximum bending moment upper side M = 1,906.00 kN * m

lower side M =2,070.00 kN * m
Maximum shearing force . -8 =795.00 kN

c) The case where variable load is actiﬁg

(action direction : the parallel direction to the face line)

L1500 i 5060 /L 1500
\WAY \VAY,
M=2,006.60 &N« © Ms200550 kN-m

Maximum bending moment upperside M =2,006.00 kN - m
' lower side M =2,005.50 kN« m
Maximum shearing force _ S =802.30kN

(3) Generalization of the load in each limit state

a) Bending Moment . : (kN - m)
' Ultimate limit Serviceability limit
upper sidellower side| Permanent load Variable load
upper | lower upper lower
Vertical direction to the face line| 3,000.00; 2,084.16f 648.00] 1,152.00] 1,906.00| 2,070.00

Paralle] direction to the face line| 3,120.00] 1,998.24] 648.00] 1,152.00| 2,006.00] 2,005.50

b) Shearing Force S . (kN)
Ultimate Limit |~ Se_ry1ceab111ty l‘mnt _
Permanent load|Variable load
Vertical direction to the face line 2,638.24 1,440.00| . 795.00
Parallel direction to the face line 2,546.76 1,440.00 802.30
Prepared by Y Ando |Checkedby B- Nisi HUPA
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6) Calculation of Reinforcing Bar Amrangenient _
Calculation of reinforcing bar arrangement is performed by RC section caleulation program,
(FORUMS Co., Ltd) |
(1) Examination of Ultimate Limit Statc
a} Examination of Bending Strength
The area of reinforcing bar to be used calculates it as satisfying the following conditions.
yi*Mg / My = 1.0
Mgy ; calculated value of bending moment acting on pile in design

My ; design bending moment capacity, It computes by the following formula.

Moy Celdoyed T Ca(d-d) (A B d A Ea - (A B~ A Tya P Sl v
Y b , 1.7fa b -
o, The_comﬁression resultant of concrete  (N) (=068 * fa* b x)

C’s ; Compressive force of acting on a compression reinforcing bar (N} (=A% +
e . .

T ; tensile forée of a tensile feinforcing bar (N) (=A;* yd)

As ; area of reinforcing bar in tensile zone  {mm’)

As ; areaof re.inforcing bar in compressive zone  (mm®)

d . effective depth of a tensile reinforcing bar {mm)

d’ ; effective depth of a compressive reinforcing bar (mm)

% ; distance of a compression end and a neutral axis  (mm)

Yo i =04-x (mm)

fra ; design tensile yield strength of steel {N/mm”)

(== [/ ¥ =345 N/mm”)
£4 ; tensile yield sirength of steel (=345 N/mm”)
Yms 3 material factor 6f steel (=1.0)
a3 design compreésive strength of concrete (N/mjﬁz)
(=Pud ¥ n=18.5 Nfmm’)

"« ; characteristic compressive strength of concrete

(=24 N/mm?)
Y me ; material factor of concrete (=1.3)
vy ; member factor of bending members
v; ; structure factor .
Prepared by Y Analo |Checkedby . NisHIHURA
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* Fixamination of bending momeént capacity of ultimate limit state
The vertical divection | The parallel direction
unit to the face line to the face line
upper lower upper lower
reinforcing bar D25 D25 D25 D25
(tension side)
reinforcing bar D25 D25 D25 D25
{compression sida}
numnber of reinforcing '
bar (tension side) 20 20 20 20
number of 1‘9111.f01'01.ng 90 20 20 20
bar {compression side)
area of reinfocement | x| | q0134 | 10184 | lon34 | 10134
{tension side) -
area of reinfocoment |, L | g1 34 101.34 | 10134 101.34
{compregsion side) :
width of member b« mm 4,000 4,000 4,000 4,000
effective depth d | mm | 2910 2,890 2,935 | 2,915
{(tension side) -
effective depth d | mm | 280 | 2910 | 2015 2,935
(compression side) ’
fya N/mm?| 490 490 - 490 490
fa N/mm2{ 24 24 24 24
Mua kM.m | 8,808.14 | 8,713.17 | 884630 | 8,775.23
Ma kN-m { 3,000.00 | 2,084.16 | 3,120.00 1,998.24
Examination result (vi - Ma/ Mua) 0.409 0.287 0.423 0.273
Judgment 0K 0K 0K 0K
- Dimension of an examination section
The vertiveal direetion to the face line The parallel direction to the face line
\ 4900 | 4000
_ 2 K
r e = e —T f = — — — ;
; DPse200 : D25e200
I |
| sl & 8 'E wl Vg
| &8 ; IR
| I
| : I
| _ Ieseand L D2se200 ‘
. i
—_ jos]
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b) Examination of the Shearing Force Notes

The steel reinforcement to be used calculates it as satisfying the following conditions.

m'\/d/VN 310

V=Vt Vsd
Vyo ;  design shear capac:ty
Ve ; design shear capacity without shear reinforcement. It computes by the following
 formulas. ' '

= fa* fp- B+ ot * by * d/yb
frea 5 0.2%(fe)"”
Ba ; coefficient to consider influence of effechve depth on shear capacny
B d=(1000/d)”“
i1 .p L coefﬁclent to cons;der influence of longitudinal reinforcement on shear capacity
B (100 p“)IB
B ; coefficient to consider influence of axlak for(,c on shear capacity
B.=1+ MyMy (N'4Z0)  when B>2, B,is takenas 2.0
B.=1+2MyMy  (N4<0) ° when B,<0, B, is takenas0.0
Ny ; design axial con‘ibr_essjve force (N}
My ; design b_ehding moment (N-mm)
Mo decompreésion moment necessary to cancel the fiber stress due to axial force at
the tension fiber corresponding to design moment My
by ; webwidth (mm) _. |
d , effective depth (mm)
Py : ; balanced ratio of reinforcement=A/ (by- d)
A;  ;areaof remforcmg bar {mm?)
f.q ; design compressive strength of conerete (=18.5N/mm %)
- vy ; member factor (=1.30)

V. ; design shear capacity carried by shear reinforcing steel

A\,v . fwyd . - .
Vsd=—s—- (sin g s+ cos as) *Z/ vy
5 . .
A, ; total amount of area of shear reinforcement over the interval S; {mm®)

fypa  design ﬁeid strength of shear reinforcement (=345 N/mm?)
‘@ ; angle betweeﬁ shear reinforcement and member a).{is
SS. ; Spacing .of shear reinforcement‘ (mm)
z distapcc_ from compression resultant to cerﬁroid of tension steel
' Genefallj( ,dfl.iS

Preparedby YAmdlo |Checkedby 2. NISHHUZA
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; member factor

it The vertical dil:ection to | The parallel di1:ecﬁ011 to
. the face line - the face line
reinforcing bar D25 D25
number of reinforcing bar 20 20
area of reinforcing bar As cm? 101.34 101.34
width of member - bw mi - 4,000 4,000
effective depth d mim 2,890 2,915
" axial compression force N | kN 0 0
Ay Aw | mm? © 11,460 - 11.460
as ° 90 . 90
s mm 200 200
Vea kN 1,600.74 - 1,606.75
Vaa kN 4,319.93 4,357.30
Vu kN 5,920.67 . 5,964.05
Ve kN 2,638.24 . 2,b46.76
Examination result (vyi - Val Vya) 0.514 0.612
Judgment OK OK

- Dimension of an examination section

The vértivcal direction o the face line

| 4000
(=3
a
De5ea0d
(=]
o of 2
g ® &
_. Deseam

110

The parallel direction to the face Linc

I 4000
I
I
DPSer00
nt 9 o
[=]
o q 8
Des5e200
)
o
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(2) Examination of Serviceability Limit State
Design load is computed using the following formulas,
Sk =kp X8 + kXS,

where _
© 8 characteristic value of load for e_xafnination of the serviceability limit state
S, ! characteristic value of permanent load
Sy : characteristic value of variable load
kpkr « constants to represeﬁt the effects on crake widths and the corrosion of steel by the

pemlanent 1oad and variable load, respectively. It may be taken that k, is 1.0 and k; is
0.5 S

a ) Examination of Flexural Cracks

Flexurai crac.k width (w (nﬁ_n)) is computed by the following formulas.

w=k - {4c+07(Cs oY -

k ; constant indicating the effect of the bonding properties of the steel material, which
may usually be taken as 1.0 in the case of deformed bass.
c ; covering{mm)
Cs ; distance between centers of steel materiais(mrﬁ)
qﬁ. ; diameter of steel materlals(mm) | _
£';a 3 constant introduced to represent the increase of crack w1dth caused by creep and
drying shrinkage of concrele (th:s can be o under seaweter, and elsewhere 150X
10%
0 ; increased stress on i‘einfor_ceme_:m (=M/(As i d))
Es ; Young's modulus of reinforcement (=2.00 X 10° N/mm?)
M, bending momént
As ;areaof reiﬁforcing bar - (mm?) -
1 Distance Between _étress (mm)

d ; effective depth {mm)
Permisible crake width is corhputed by the following formulas.

o Permisible crake width  upper sid_e. r'einfor'ci_ng bar w,=0.0040c (mm)

lower side reinforcing bar  w,=0.0035¢  (mm)

|Preparedby - Y A,/0 lCheckedby 2. WisilinVEA
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» Examination of flexural crack of serviceability limit state . Notes
The vertical direction to | The paralle! direction to
amit the face line . the face line
upper lower upper lower
reinforcing bar mm D2k D25 - D25 - Dgb
diameter I mm 25 25 25 - 25
covering ¢ | mm 77 97 b2 72
distance between V¢ mm | 200 200 200 | 200
E’;g?ﬂf’a‘;ent load) - |Me|EN-m| 64800 | 115200 | 64800 | 1,152.00
Eﬁgﬁ:ﬂfe oad) M|¥N+m| 190600 | 207000 | 200600 | 200550
?Lllggil;ﬁtlgad) Me | kN - m 1,601.00 2,187.00 1,651.00 2,154.75
e oM A | om? | 10134 101.34 10134 | 10134,
effective depth d| mm 2,910 2,890 2,935 2,915
increased stress . .
E)n reinforcc:l;nent 0 se| N/mm? 56.31 717.40 57.61 75.62
design loa . . B
increased stress - )
on reinforcement @ se] Nfmm?2 22.79 40.77 22.57 - 40.37
(permanent Ioad) .
%:S‘i‘;illgf;;k width il 0.186 0.274 0.145 0.217
&e;‘gzhzﬁcﬁ:;)dth w2| mm 0.114 0.181 0.087 0.144
g‘iﬁgs‘ble crakel ' am 0.308 0.340 0.208 0252
L ‘ . CwWl<w, wl<wa wl<wa wi<w,
Examination result (design load) 0K 0K oK pag
Examination result W2<wa w2<w, w2<w, . w2<wa
(permanent Joad) 0K 0K 0K . 0K
+ Dimension of an examination section
The vertivcal direction to the face line The parallel direction to the face line
. 4060 ' . 4000 '
: b 2
:m__* T peseano Y 1 - D25E200 - B
| N
l =l § g | o a8
| Rl @ | al s
| |
l I
[ p2sezoo [ D25e200
. _ ot | - - .
- . R jeey
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‘b ) Examination of Shear Cracks

For members subj'ect to shear forces, it may not be required to 'examine shear cracks when the
design shear force, Vd, is smaller than .70% of the design shear capacity of concrete, Ved. When
© examination for shear crack is nécéssary, the stress in shear reinforcement due to permanent foad is
confirmed smaller than the limiting valog for the increment in stress in ordinary reinforcement due to
permanent load. } ' :
(Vpd + Vrd - k2 X Ved )X s Vpd +Ved
AwXzHA(sings +cosas )y | Vpd-+Vid+Ved

'crwpd?*

wher . o wpci : design's;tress in.shear réinforgement due to permanent load
Vpd K deSign shear force prdduced by'pemlmént load
Vrd  design shear force produced by variable load
Ved : design shear capacity of concrete
' (see Qxamjnation of sheim'ﬁg force of ultimate limit state

- Tt considers as ¥ b=y ¢=1.0)

Aw . area of one unit of shear reinforcement
& . : spacing of shear reinforcement
z : distance from compression resultant to centroid of tension

reinforcement (=d/1.15)

d . effective depth
as : angle between shear reinforcement and axis of member
ks : The factor for taking into consideration the influence of the

frequency of change load (=0.5)

The limiting value for the increment in stress in brdinary reinforcement due to permanent load *
o sp" uses the following values. (see "Standard Specifications of Conerete (in Japan))
When a upper side reinforcing bar steel rod is examined o sp = 100 N/mm?

When a lower side reinforcing bar steel rod is examined o sp = 80 N/mm’

Prepared by =~ Y/ Aoto |Checkedby 2. NISHIHURA
~ 26 10712002 | 06 108 12002,
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Fxamination shearing crack

~ * Dimension of an examination section

The vertiveal direction to the face line

N 4000
&
i 525200 . 3
|
| o o
| % S 8
|
|
; 1258200
i _ 25!

116

unit The vertical ;hl:ection to | The paralle! dil:ection to
the face line - the face line
reinforcing bar D2 - D25
" |number of reinforcing bar - 20 20
st 0 | oo | o
‘|width of member bw mny 4,000 4,000
effective depth d mm 2,850 T 2,915
éompi‘ession force of an axis | Ny kN -0 .0
fjﬁif_ztihear eapacity of v | xn 3,762.56 -~ '3778.26
design shear force Ve N 1,836.68 1,841.16
Examination result {Ve/Ved - 0.809 0.808
Necessity for examination of shear érack . with necessity with necessity
o wpd 62.88 . 62.44
_ asp 80.00 80.00
Judgmfnt 0K - 0K

" The pétraliél directi(_ni to the face line

4000 :
[Ip]
~
— — = =1
0258200
wn| 3 =
& &8
0258209
[Ip]
|
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7) Designof Pile Head Notes

mematlon of a pile head poruon is cqlculated by ultimate limit state.
(1) Section Force .
Maximum axial force -~ Sd =2,560.00 kN

(Mooring Condition, Traction direction : 45°  direction to the face line, LWL )
Maximum fensile force Sd = «476 50kN
(Moonng Condition. Traction direction : 45° ° direction to the face line, LWL )

Maximum plle head moment My =2, 073, 60 kN« m
-~ (Mooring Condition, - Traction direction : 45° direction to the face hne\ LWL )
(2) anmmatlon of Pushing Torce | '
To punchmg force which acts on superstructure, it resists by punchmg shear capacity.

Exammatlon to pushmg force is performed by the followmg formula.

34 =
¥, % =1.0
Vo I _
Yi 3 structure factor (Mooring Condition : 1.20)
- Sa ; punching force (N)

Vo 5 design punching shear capacity (N)
Vit =By % B, xB, %Ly xu, xd' /v,

Fpa = 0.20x (£, )%

Ba coefficiect to consider influence of effective depth on shea capacity -
' 8, = (1000,7d)"* ' .
By “coefficient to consider influence of longitudinal reinforcement on sheal
capacity B, = (100xP, )" .
Br . coefficient to consider influence of loaded area on punching shear capacity
' B, =11/l +025xu/d') '
a5 design compressive strength of concrete (N/mm ) Pu=f0 Ve
P characteristic compressive strength of concrete (N/mm?)
 yae ;  material factor of concrete (=1.3) :
U, ; peripheral length of the design cross section whtch is located d/2 from the
loaded area
&’ . :; - Distance from the pile head upper surface to  reinforcing bar in tensile zone
- (mm) :
Pw : reinforcement rtatio which are defined as the average values for the
' reinforcement in two directions P, = = As/ (bw xd)
. As ; area of reinforcing bar in tensile zone (mm’)
bw ;  web widthof member (mm)
d ; effective depth (mm)
o perimeter of pile (m)
Y be . material factor for conerete without reinforcement (=1. 30)
Prepared by Y Audo |Checked by k. WISHIHUZA
241072002 | 08 | 08 12002~
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Examination Result of Punching Shear
Mooring
Design Punching Shear Capacity unit 450%?;(1122?2(}‘32?“6
line
Material factor for concrete Y m 1.30
Member factor for superstructure y b 1.305
Structure factor y i 1.20
Reinforcing bar in tensile (vertical divection to the fa_ce line) D25
d' mm 2910
Interval of veinforcing bar . | @ mm 200,
Reinforcing bar in tensile (parallel direction to the face line) D25
| d' mm 29356
Interval of reinforcing bar - @ mim 2004
ratio of tension | (vertical direction to the face line) bwl 0.00087
reinforcement S
{parallel direction to the face line) pw2 0.00086
{average) pw 0.00087
diamete of pile . ¢ mm 1,100.00)
d | mm 1,500.00
u mm 3,455.7h
fek Nimm2 24..00
fed N/mm?2 18.46]
pd 0.90
Bp 0.44
pr 1.63
Hped = 0.20x(fed)2 foed N/mm?2 0.861
up mm 8,168.14
Vped kN 5,2084.17
Sd kN 2,560.004
xamination result y ixSd/ Vpc d 0.58
Prepared by Y. Juots |Checked by  €- NiSHIFHUZA
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(3) Examination to pile head moment

The necessity embedding length to pile head moment computes from the following

formulas,
L= J(6XMo/(BXfad)X ybX yi
where L : necessity embedding length to pile head moment (mm)

Mo : pile head moment ( =2,073,600,000 N - mm)
B : diameter of the pile { = 1,100 mm)
fad : design bearing strength of superstructure
(The same value as the design compression strength of concrete)
(=24/1.3=18.46 N/mm?)
+b : member factor (=1.15) |
. v1i : structure factor (=1.20)
L=4J(8 X2,073,600,000/ ( 1;10())( 18.46) ) X 1.15X1.20 = 1,080 mm

(4) Examination to pulling force

The_necessity'embedding length to pulling force computes from the following

formulas.
L=P/( ¢ Xthod/ vb)
where P : calculated value of axial force acting on pile in design

(=5d=476,500 N)
¢ : outer perimeter of the cross section of pile (diameter : 1,100 mmj
fbod : design bond strength between the pile and concrete
(=0.11 X fck?? [y ¢ = 0.11X 2428 /1.3 = 0.704 N/mm? )
fick : characteristic compressive strength of concrete
v ¢ : material factor for concrete
_ v b : member factor
L= 476,500/ (1,100 X = X0.704/ 1.0} = 196 mm

{4) Defermihétion of the embedding length of piles

The embedding leﬁgth to superstru_cturé of a steel pipe pile does as follows from

the above-mentioned examination result.

L= 1,500 mm {The pile is embedded to the center of superstructure.)

Prepared by Y, A oA? Checked by ?. NISHIMUEA
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8) Eﬁcamination of welding of reinforcing bar _and steel pipe pile

The lower reinforcing bar of 2 beam is welded to the plate attached in the steel

pipe pile. The diameter and number of lower reinforcing bar of the parallel and
vertical directions beam to the face line are as follows. ‘

Diameter : D25 . Number " : 5 pleces

(1) Examination of Ithick.;aess of platé
The thickness (t) of a plate is calculated by the folldwiﬁg formula.
t=T/(LX 1) (mm)
where T : Action tension (N)
T=AsX 0saXn
As : cross-section area of reinforcing bar (mm?2) (D25 As= 506.7mm2)
0 sa » allowable stress of reinforcing bar (SD3_45 : =176 N/mm?2)
n ; number of reinforcing bar (=5 Ipi'eces)
L Welding length of a plate
T ta : allowable tensile stress for steel at welded zone
(SM400 =140 N/mm?) |
- Welding length of a plate
The outer perimeter of steel pipe pile is 800mm, and a plate is div'ided into four. -
L= 2X1,100/4=863.9m
+ Action tension .
T =506.7X 176 X5 = 535,075 N
+ Thickness of plate _ ,
t=535,075/(863.9X140) =44mm — 9.0mm

(2) Examination of the welding of steel pipe pile and a plate
Welding size is made into what satisfies the following formulas.
tis=T/(aXL) & tta

The sign of an upper formula is shown

weidéd zong

in the right figure. Steel

where a=07Xa s

welding size

Welding size is set to 9mm. _ :
7= 535,075/(0.7%9%863.9) =98.3 N/mm? = 140 Nfmm2z 0K

Prepared by YA efo |Checked by #. Nig#iMug A
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(3) Examination of the welding of a plate pile and reinforcing bar
The welding length of reinforcing bar computes by the following formulas.
1= oaaXAs/{V2X 2 X 1)
where A : welding size =D/3 D: diameter of reinforcing bar)
T sa : allowable shearing stress for steel at welded zone (=80 N/mm?2)
1=176x506.7/( /2X(25/3) X80} =94.6 mm

Therefore, welding length is set to 1= 100 mm.

Prepared by - ){,471/9 Checked by P, NsH{mMUZA
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7 . Detail Designn of Platform] (Passenger Berth)

1) Examination Case

each examination case

_ Earthquake | Wheel load

Deadweight Surcharge " force . {Truck)
Ordinary . O O — —
Barthquake O O O —
Whee! Load {(truck) O = co O

follows. _
Ulitimate limit |Serviceability limit| Fatigue limit
Ordinary O O —
Rarthquake _ O — —
Wheel Load (truck) O O O

2) Partial Safety Factors _
The partial safety factor used for this examination is shown below.
(1) Load Factor

Ulitimate limit Serviceahility limit Fatigue limit
Deadweight 1. 1 1.0 1. 0O
Surcharge i. 2 (1. 0) 1. 0 1. 0
Wheel Load (truck) 1. 2 1. 0. 1. 0
Earthquake Force 1. 0 — —

HThe inside of a parenthesis is a value in case of an earthquake.,

(2} The other mumnbers of Partial Safety Factor

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

Section | civil ' Calc. Index No.

Subject Quaywall Page No. /- Rew.
References/
Notes

Combination of the load of the examination case of calculation of reinforcing bar arrangement, and

Moreover, calculation of reinforcing bar arrangement of each exaniination case is performed as

_ Ulitimate limit | Serviceability limit{  Fatigue linit
Material factor |Concrete : 1.30 1.00 1.30
(v m) Reinforcing Bar _ 1.00 1.004 1.05
Structural analysis factor{ v a) 1.00 1.00 1.00
Member factor (v b) © 115130, 1.00 1.00
Structure factor (i) Barthquake 1.00 1.00 1.00

Otherwise 1,20 '

" |Prepared by Y, A

wele |Checked by

Z. NISHIMugA

| 261067002

| o8 108 12002

188



189

@ NIPPON KOEi CO,LTD.

Project |betailed Design on Port Reactivation Project in La Union Cale. File No,

Section | cwi Calc. index No.

Subject | auaywall PageNo. 7  Rev.
References/
Notes

¥ Member factor
When calculating bending and axial strength
‘When calculaﬁng-upper limit of axial compressive strength
When calculating shear éapacity bome by concrete

When caleulating shear capacity borne by shear reinforcement

3) Calculation Method of Cross-Sectional Force

(1) Beam
The cross-sectional force of a beam is computed using a 2-dimensional framework model

{continuation beam). Action load is multiplied by the partial safety factor. The calculation result

co:hputf:d by the basic design is used for the pile head moment in case of an earihquake.

(2) Deck Shab ‘
The deck slab of the platform central part surrounded by the beam should be designed as a slab fixed

on four sides. The déck_ slab of a platform end should be designed as a slab fixed on three sides and

free on one side.

C 115
: 130

:1.30
: 1,15

Prepared by ¥, Aorele
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4) Caleulation of Load

Notes

(1) Deck Slab

The examination cases of calculation of reinforcing bar arrangement of a deck slab are the following

two cases.
______ SR
%BUQ 9508 5‘500 _L 5500 “_54
Ordmary Condition * Conditions on which Wheel Load(Truck) acts

Cwss—sechonal force is computed only about "S1" and "$3". Examination is omitted about "S2" and

"S4", and it is made the same reinforced bar arrangement as "S1" and "8$3", respectively. (see upper

figure)
a) Deadwe;ght Thickness of deck slab : t=0.25¢m

Equivalent uniform distribution  w = 0.25X 24.0 = 6,00 kN/m?
b) Surcharge : _ w = 20.0 kKN/m”

c) Wheel Load (Truck)
Whee! load (Truck) is converted into equivalent uniform distribution and pértial equivalent uniform
distribution. Section force is computed about each distribution load, and the larger one is made into

design section force,

7009,
EL T 4050 E033

_.____.|, .
ELPI ;SOHI “Bﬁw-ﬂ!-ll

e

Fie2sout mve 190wy
1

i
A L
|

=z

Wheel load (Truck) shall act only on "Sl" of the member of deck slab. The action situation of wheel

load (Iruck) is shown below.
' 4000

" — :
[ | 3
b i @
: e750i2
“S500
Prepared by Y, Anote |Chockedby - NisHiMUgA
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(i) Conversion to equivalent uniform distribution load sg:;éncesi

Wheel load is converted into equivalent uniform distribution load "wl" using the following
formulas. '
1)
CX(0.50XL, +0.25X Lz )

where P : Wheel Load (2100 =200 kN)
C: Widthof Truck - { =2.75m)
"L : Length of the longer side ( = 5.50m)
" Ly : Length of the shorter side ( =3.50m)
wl =200/ (275X ( 0.50%X5.50 +0.25X3.50 ) ) = 20.06 kiN/m’

(i) Conversion to partial equivalent uniform distribution load _
Wheel load acts as the followmg figures and computes conversion distribution width as follows.
1':u+2><(s+(t/2))
V! :v+_2><(s+(t/2))
where R '
u, v - Converted dlqtrlbutlon width
s : Thickness of pavement (This sets up with "=0.10 m")
t : Thickness of deck slab (=0.25 m)

W=225+2X(0.1+(025/2))=2.70m
v'=020+2X(0.1+(025/2))=065m
Wheel Load P =2 100 =200 kN

e =

u -

b Od U

ol (a8

I I

=200 5 &

il ’ \

b=5500

Preparedby = %/44«/0 Checked by £. NISHIMURZA
| 241 7 12002 : 08 108 12002
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(2) Beam '

Calculation of reinforcing bar arrangement of a beam carries out for all examination cases.
a ) Deadweight of Beam

“The section of a beam is shown below. (Hatching part)

" Cross-section area of beam

i A=07X1.0+0.2"/2X2=074m
o / a@J Deadweight of beam
B Vg /J - .

1000

w = 074X240— ]776kN/m

b ) Deadweight of Deck Slab . _

The (leadweighl. of deck slab, which the individual beam shares, is shown in the following figures.
Cross-sectional  force - is compﬁted only' about "Bcaml”, "Beam3", "Beam4", and "BeamS5."
Examination is omitted about "Beam2","Beam6" and "Beam7" ;and 1t is made the same reinforced bar

arrangement as "Bedml" "Beam5" and "Beam3", respectwely

i | &
IRV NN \%\/:#g

i

3560 1500
3

509, 3500

The deck slab weight, which the individual beam shares, is converted into equwalent umform

distribution load by the following formulas.

Converted equwalent uniform distribution load of short span

31 ;/L W=wXLs/3 - (kN/m)
L“L J - Converted equivalent uniform distribution load of iong span
ok

. _ W=(wXLs/2)X(1-(1/3)X(L/L2)) (kN/m)
where w @ Deadweight of deck slab (kN/m?)

Preparedby . ¥ An4 |Checkedby 2 NISH{MURA
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The deadweight of deck slab member"A~D" in the figure of a front page is converted int
equivalent uniform distribution load.

Load which acts on a long span beam {A. B)

Length of long|Length of short| Deadweight of [Equivalent uniform distribution
span Ly, -span Ls deck slab load(deck slab)
(m) ~ (m) (kN/m®) (KN/m)
A 5.50 3.50 6.00 . ' 9.08
- B 4.00 3.50 6.00 - 7.82

3% About "B", it computed by having set up with the same range as "A."
The long span length of "B"  L.=2X2.0=4.0m,
Load which acts on a short span beam (C. D}

Length of short [Deadweight of deck[Equivalent  uniform  distribution
. spanls (m) “slab (kN/m®)  [load(deck slab) ~ (kN/m}
C 3.50 6.00 7.00
D 3.00 6.00 6.00

Therefore, the deadweight of deck slab, whiéh acts on the beam to examine, becomes as follows.
Beaml w=0.08+9.08=18.16kN/m  (A+A) |
Beam3 w=7.82+7.82=15.64kNim = (B+B)

‘Beamd  w = 6.00 +6.00 = 12.00 KN/m (D+D)
Beam5 w = 7.00+ 7.00 = 14.00 kN/m (C+C)

- |Prepared by Y far/e [Checkedby  B. MISHIMUZA
| 7610712002 08 | 68 12002,
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The surcharge which acts on a beam is cbmputed like the deadweight of deck slab. Load which

acts on a long span beam (A, B)

' - _ 1 . Eguivalent Equivalent
Length of | Length of | Surcharge | Surcharge uniform © uniform
long span |short span| (Ordinary) |(Earthquake) distribution load | distribution load
L) | Lg(n) | (kKN/m®) | (dN/m®) (Ordinary) (Rarthquake)
: ' o : C (KN/m) {kN/m)
CA 5.508 3.50; - 20.008 10.00 ' 30.28 15,14
B 4.00 3.508 20.00 10.00, 26.07 13.03 -
Load which acts on a short span beam (C. D) - _ 4
Length. Equivalent uniform | Equivalent uniform
of s}ﬁ:rt Surcharge Surcharge gistribution load gistributién load
(Ordinary) | (Earthquake) .
span (N/m?) (N/m®) {Ordinary) {Earthquake)
Lg{m) N {kN/m) {kN/m)
- C 3500 - 20.00 - 10.00 23.33 - 1167
b 3.00 2000 @ 10.00 20.00 10.00

Therefore, the sufchargc, which acts on the beam to examine, becomes as follows.

Beaml
Beaml
Beam3
Beam3
Beamd
' _ Bearhﬁi
Beam5

Beam5

(Ordinary) w=30.2843028=60.56kN/m  (A+A) -
(Earthquake) ~ w=15.14+ 15.14=3028kN/m  (A%+A)
(Ordinary) W =26.07.+ 26.07 = 52.14 KN/m (B+B)
(Barthquake) ~ w=13.03 +13.03 =26.06 kN/m  (B+B)
(Ordinary) W=20.00+20.00=4000kN/m  (D+D)
(Eartflqtlake) w = 10.00 + 10.00 = 20.00 kN/m (D+D)
(Ordinary) w=2333+23.33 =4666kN/m  (C+C)
(Barthquake)  w = 11.67 + 11.67 = 23.34 kiN/m (C+C)

“|Prepared by
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d) Wheel Load (Truck)
The truck, which ning platforml, Sh'ﬂl run only the vertical direction to the face line. Moreover, the
truck, whlch Tuns in p'lrailel makes two sets the maximum. _
The maximum reaction foree of acting on a beam is uomputed out of various tun Sltllﬁtl()n‘; Wheel

load {Truck) acts on "beam!" and "beam5". As for "Beam3" and "Beam4", wheel load (truck) shall not

(i) Beam of Vertical D1rect10n fo the Face Ime (Beam1)
+ Caleulation of the max1mum reaction force which acts on beam of vertical direction fo the facc line

Anangemcnt of the truck which’ max1mum_ reaction force generates on the beam of vertical

direction to fhe face linc is shown in the following figures.

(Rear wheel P =100kN. Front wheel P=25kN)

. 200
?GT 1750 ';l_JO? + 1750 ?OT .
) 1

] 1 =) B
l SBeana’. SBeam s’ ABeon”
L1500 | - 3500 3500 1500 |

The beam on which maximum :reaction force acts is Beam "b".

Maximum reactmn force
R= (075><100/3 50)+(2 50X 100/3.50)+¢ 1 75X 100/ 3.50+100
© =242.86 kN (Rear wheel) (Front wheel R=60.71 kN)

- |Preparedby ¥ Ao
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(ii) Beam of Parallel Direction to the Face Line (Beam5)
+ Calculation of the maximum reaction forée which acts on beam of vertical direction t;) the face line
Arrangement of the truck which maximum rcaction force generates on the beam of vertical
direction to the face line is shown in the following figures. |

(P1 =25 KN, P2 =100 kN)
, 7000 : .
Fcno, 4000 2000 | 2000 1500

Pll P2 PBI

A

55490 ) 5500

The beam on which maximum reaction force acts is Beam "b".
Maximum reaction force . _
R=(1.50%X25/5.50 )+ ( 1.50X100/5.50) +100
=134.09 kN

(iit) Weight of a small beam (The beam of the front of a platform)
P=1.0X0.5X3.50xX24.0=42.00 kN

e ) Earthquake Force

The pile head moment computed by fhe basic design is used.

Prepared by ¥, Anso  |Checkedby . -NisH) MuBA
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(1) Deck Slab
The design of a deck slab calculates "Sl" and "83" as s follows.
S1 : aslab ﬂxed on four side
83 : aslab ﬁxed on three sides and free on one side
Wheel load (Truck) is converted into equivalent uniform dtstrlbutlon and partial equivalent umform
distribution. Section force is computed about each distribution load, and the larger one is made into
design sectioﬁ force. |
a) Calculation of the Section Force by Equivalent Uniform Distribution Load
Cross- sectlonal force in case the equivalent uniform distribution load acts on a deck slab is computed

ising the following formulas.

Mx =X XwXL’ : the bending moment of X-direction of an axis
My = Y XwXL? : the bending moment of Y-direction of an axis
§ =QX wXL : the shéaring force

where X, Y : the moment factors of each direction of an axis
W - equivalent uniform distribution load, such as acting on a deck slab
L. length of the short span of a deck slab |
Q : the shearing force factors
' Cross:-sectional forces by the load (deadweight, surcharge, and wheel load (track)), which act on the

deck slab, are calculated. A calculation position and a calculation result are shown below.

i ' Deadweight : w = 6.00 kKN/m’
é —; ;“;*2% Surcharge -t w=20.00 kN/m”
S jl%‘;f} Wheel load(Truck) : w = 20.06 kiN/m®
IytLength of 3 BuS ’
the verticol direction
(T to the Face line) "y equivalent uniform distribution load (kN *m/m)
deckj Lx Ly A P9 Factor Deadweight Surcharge Wheel Load
slabl itio : {Truck)
{m} {m) : n| X Y Mx My Mx My Mx My
350 | 5.50 | 0.50 | 1 |-0.0828|-0.0138] -6.09 | -1.0] |-20.29 | -3.38 | -20.35] -3.39
st| 3501 550 | 05012 (00407 [0.0105] 299 | 0.77 | 9.97 | 2,57 | 10.00 | 2.58
3.50 | 550 | 0.50 {3 |-0.0095|-0.0570| -6.70 | -4.19 | -2.33 | -13.97 | -2.33 |-14.01
150 | 550 | 030 | 1 [-0.3819-0.0636| -5.16 { 0.86 |-17.19 | -2.86
s3] 150 | 550 | 030 | 2 1-0.04341 0.0204 | -0.59 | 028 | -1.95 | 0.92
1.50 | 5.50 | 0.30 [ 3 ]-0.0249|-0.1495] -0.34 | -2.02 | -1.12 | -6.73
Preparedby . Y, Asuelo |Checkedby B~ NISHIMUEA
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OThe shearing force by equivalent uniform distribution load (kN/m)
deck| Ix Ly 2 positi Factor Deadweight Surcharge W(I}I?rfclko)ad
1
slab | (m) 1 (m) | T en [ Y Mx | My | Mx | My | Mx | My
S1 1350 | 5.50 |0.50} 1 0.4620 9.70) 32.34 32.44
3.50 | 5.50 {0.50) 3 0.5170 1086 - 36.19 36.30
S3 | 1.5¢ | 5.50 |0.30¢ 1 1.0260 : 9.18 “ | 30.60) .
1.50 [ 550 |0.30] 3 1.3400 12.00 40.20

b) Calculation of the Section Force by Partial Equivalent Uniform Distribution foad
The section force by partial equivalent uniform distribution load is calculated only to the wheel load
Truck); The section force is calenlated using the graph for calculating of Pigeaud.
Length of short span (the vertical direction to the face line) a=3.50m
Length of long span  (the parallel direction to the facé line) b=5.50m
| Width of wheel (the direction to short span) w=270m
- Width of wheel (the direction to long span) vi=(0.65m
W/a=0771, v/b=0.118, p=3.5/55=0.636-0.60
| Wheel Load P =200 kN
The bending moment of a deck slab is computed using the following formulas.
Mx = 0.8X( M1 +n XM2)XP
My =0.8X( M2+ 7 XM1)XP |
where Mx : the bending moment of the parallel direction to the face line
(By this examunation, it is the direction of short span.)
My : the bending moment of the vertical direction to the face line
(By this examination, it is the direction of long span.)
M1, M2 : The distribution factor of a bending moment
n : poisson's ratio (=0.15 (reinforced concrete))
The shearing force is computed using the following formulas.
In the case of "u > v" |
The shearing force of the direction of short span S Su=P/(2Xu+v) E
The shearing force of the direction of longspan  Sv=P/(3Xu)
In the case of "u < v"

The shearing force of the direction of short span Su=P/(3Xv)
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The shearing force of the direction of long span~ Sv=P/(2Xv+u) Notes
D Section Force(Wheel Load) by Partial Equivalent Uniform Distribution load
deck | Wheel load Ml M2 Mx My Sx Sy
slab (kN) (KN+-m/m) | (N m/m) | (KN-m/m) | (kN<m/m) | (kiN/m) (kN/m)
St 200 - 0.105 0.095 19.08 1772 33.06 24.69
The bending moment distribution factor of the direction of short span (the vertical direction to the face
ine) : Ml

The walue of 10H1 to p=0.6
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The bending moment distribution factor of the direction of short span (the vertical direction to the face
ine) : M2 ' '

The value of T0MZ to p=0.8

1T
o
L] 100X M2 =975
ot = =
. T Therefore, M2 =0.095
B I o= 1
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Generalization of the section force of deck slab "S1" : .
Bending moment ( kN +*m/m ) Shearing force (kN/m)
Parallel to the face Vertical | Parallel Vertical
line Mx to the face line My | to the face | to the face
Fulerum | Center | Fulcrum | Center | line Sx | line Sy
Deadweight (D) -0.09 2.99 -4.19 0.77 C9.70 10.86
Surcharge {8) -20.29 9.97 -13.97 2.57 - 32,34 36.19
Equivalent Uniform ' P,
Dcilstribution Joad (M1) -20.35 10.00 -14.01 2.58 32.44 36.30
Partial Equivalent _
Uniform Distribution -19.08 19.08 -17.72 17.72 33.06 24.69
load (M2) :
[Ultimate limit state
Ordinary 1.1D+1.28 -31.05 15.25 -21.37 3.93 4948 55.37
Wheel Load(truck) 1.1D+1.2M1] -31.12 15.29 -21.42 3.94 - 49.60 - 55.51
Wheel Load(truck) 1.1D+1.2M2} -29.60 26,19 -25.87 22.11 50.34 41.57
Serviceability limit state _ : '
Permanent Load 1.0D -6.09 299 -4.19 0.77 9.70 10.86
Variable Load 1.08 -20.29 9.97 -13.97 2.57 . .32.34 . 36.19
1.0M1 -20.35 10 -14.01 2.58 32.44 36.3
1.0M2 -19.08 19.08 -17.72 17.72 33.06 24.69
Fatigue limit state ' . :
Permanent Load 1.0D -6.09 2.99 -4.19 0.77 9.7 - 10.86
Variable Load ~ 1.OM1 20.35 10 -14.01 2.58 32.44 36.3
1.0M2 -19.08 19.08 -17.72 17.72 33.06 24.69
Generalization of the section force of deck slab "S3" \
Bending moment ( kN+m/m ) Shearing force (kN/m)
Parallel Vertical Parallel Vertical
tothe face line Mx | tothe face line My | to the face |to the face
Fulcrum Center | Fulcrum Center line Sx |line Sy
Deadweight {D) -5.16 - -2.02 - 0.28 9.18 12.06
Surcharge (8) -17.19 - -6.73 0.92 30.60 40.20
tJitimate [imit state . '
Ordinary 1.1D+1.28 -26.30 — -10.30 1.41 - 46.82 61.51
Serviceability limit state .
Permanent Load 1.0D -5.16 — -2.02 0.28 9.18 12.06
Variable Load  1.08 -17.19 — -6.73 0.92 30.60 40.20
Prepared by Y Anelo |Checkedby . njsHitUPA
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¥ Since the bending moment of the central part of the parallel direction to the face line shows a small

value compared with a fulcrum part, it omits examination.

(2) Beam
The section force of a beam computes the vertical and parallel direction beam to the face line as a
c_ontinuation beam.
the vénical direction beamn to the face line : Beam 1 +Beam 3
the parallel dircetion beam to the face line : Beam 5 +Beam 4
When wheel load acts on cantilever of the end by the side of land, big section force occurs near the
pile by the side of land. Therefore, cantilever by the side of land calculates separately with the
above-mentioned beam.
a) Ultimate Limit State
(i) Ordinary
Load which acts(Ordinary) 1.1D {Deadweight) +1.28 (Surcharge)
(DThe vertical direction beam to the face line

A frame model is shown below. (Deadweight of a beam is taken into consideration.)

_ Surcharge pY=72.67 (ki/my . pl’ ; o
Surcharge p2=62.57 (kN/n) ppr ] “ i |' ,l i I } i f I‘ l } * y& ip.
Derweighttdeck slebd pi=19.98 (ki/my on —'H“‘i Pl i BRI i i it e
Deadweighttdeck slok? p2=17.20 (kN/m> Pt & T 3 Pt
Veight oF o snoll bean P124620 G 12000 | 5500 l 5509 i 5560 1 1500 )

Maximum bending moment  upper side Mmak =31049kN - m
lower side Mmax = 180.92 kN * m
Maximum shearing force Smax = 332.05 kN
(2The parallel direction beam to the face line

A frame model is shown below. (Deadweight of a beam is taken into consideration.)

pl’

Surcharge pl'=55.99 (kN/m P2 ¢ o2
Surchorge p2'=48.00 Gelzey  FHL ] ~_Jj:l )
Deadweignideck siak) pl=15.48 (kN/mP 11 1 11t yee
i =13.20 (kMN/ -
Deadweighitdeck slab) p2=13.20 (kN/m) | 1500 | 1550 | 500 | liggj

Maximum bending moment upper side  Mmax = 93.82 KN +m
fowerside Mmax =46.91 kN * m

Maximum shearing force 7 Smax = 159.97 kN
Prepared by Y, And/e {Checkedby E.- MisHMupA
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(i ) -Wheel Load (Truck) : : .
 Load which acts(Wheel Load) 1.1D’ (Deadweight) + 1.2M (Wheel Load(Truck))
CDThe vertical direction beam fo the face line _ .
A frame model i 1s shown bclow {Deadweight of a beam is taken into conmderat:on )

* Upper reinforcing bar

Wheel LoadTruck) P1=72.93 kil

el Lol PRI ﬂﬂTﬂTﬁﬂTﬂTﬁﬂ?Wﬁan$ﬂw

Deadweight{deck stab) p]=19.98 (kN.frf) . 7
Deadweightldeck stol) p2=17.20 (kN/m) i 2000 2750 | 2000 ESO’]' 3009 4—4—0(;30 30 'I '3002050 |' Pt
Weight of o small bean P1=46.20 (ki) ! : SSiOO 5500 ! . %500 1300 '

Maximuin bending moment  upper side Mmax = 332 87 kN m

_+ Lower reinforcing bar

. o
R e N SR A & I
Beadweignttdect sloby pl=15.98 ks P2 fhobebibbbjlid IH AN IERA N I RN R A nnl:
Deadweighiledecic stobd P2=17.20 tkd/my PLE 7 C- 1600 . __r_lUD i . Pt
[~ao00 | zaen |
bDOJ

100 4000 3000 4000
Weight of a snsll bean PY=4620 (k) 4 B ! ! R
. |_2000 ~ 5509 1 5500 2300

‘Maximum bending moment  lower side  Mmax = 341.77kN * m

- Shearing force _

' : ‘ Pr- Pe Pl P2 =
Wheel Load{Truck) PL=72.685 ki : .

i : | B
Vel Lesdeld Pa=cstialn e T T T I O A TOLL I g ee

‘Deadupightideck stak) pl=12.98 {(ki/n} 2

(=4 \‘t 1 i [l - f— ﬂ
Deacweightideck slold p=17.26 (ks Pt \,_;Mﬂﬁfi.u._w. ) méﬂ{ a0 om0 l s 2
WEluht of o smell bear P1=45.20 (kM) ¥ v - =
2000 5500 5500 5500 1509 ’
Maximum shearing force o Smax =435.67kN * m
Prepared by J7 Anele lcheckedby . MISHIMU pA
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[2)The parallel direction beam to the face line
[Jpper reainforcing bar wheel LoadtTruct P=I60.91 kN o h - Prp .
. Deadweightideck slab) pl=19.40 (kN/m) pe {11 ‘ I 1” } ]h E Fll } T I je2

- Lower reinforcing bar

Project Detatled Design on Por{ Reactivation Project in La Union Calc. File No.
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Subject Quaywall . : Page No. /¢  Rev,
References/
Notes

A frame model is shown below. (DeadWeight of a beam is taken into coilsideration.)

?00 1750 ‘309 ?09 1750 '1500

975| §750 |s7ss751 1750 |875
~ 3500 3300 1500}

o
Deaclweight{deck slok) p2=13.20 (kh/m) - Ji

| 1500,
500 t750 500 ?00 1750 503?

T Wheel Ldod(Truck) P=160.91 kN p} r;
' Deadweighttdeck stobd pl=15.40 am P& ELT i L [h A

Deadweigh t(deck slab) p2=13.20 (kN/m>

[AY

437 ] 1730 |l313 !71?50 |13l3
[ 1500 3500 3500 1500 |

Maximum behding moment upper side Mmax = 193.48 kN * m
o ' lower side  Mmax = 117.85 kN - m
Maximum shearing force - ' _ Smax = 303,30 kN

@Cantilever of a land side

A frame model is shown below. (Deadweight of a beam is taken into consideration.)
: ' P2

" Wheel Load(Truck) Pi=291.43 kN
Deadweight(deck slak) pl=17.20 (kN/m
Weight of o snall bean P1=46.20 (kN 3, 1500 |

1 i jr2
Pt

Deadwelght of beam ' w'=0.74 X 24X 1.1 = 19.54 kN/m
All equwalenl umform dlStl‘ibU'[lOﬂ foad w=19.54 + 17.20 = 36.74 kN/m
Wheel Load + Weight of a small beam P=291.43146.20 = 337.63 kN

Maximum bending moment Mmax = (36.74 X 1.5%y/2+337.63 X 1.5=547.78 kKN - m
Maximum shearing force Smax = 36.74 X 1.5+ 337.63 = 392.74 kN

Preparedby ¥ A5 |Checkedby  B- NisHiMUZA
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(iii) Earthquake Condition '
Load which acts(Earthquake)
11D (Deadwelght) +1.08 (Surcharge) +1.0E (Earthque Porce)
The pile head moment computed by the basic design is used.
(DThe vertical directmn beam to the face line _
A frame model is shown below. (Deadweight of a beam is taken mto conslderatlon )
Earthquake Surcharge pl°= 3028 (kt/ry
~ Surcherge p.?_'-‘-?é 05 (‘kLJ/r\) = o
Seamland  Bmmieesmper SR H‘h ﬁtHﬁlLtgﬂm |
© 7 Weightof ¢ snall bean PLZ1620 (it ps: *5 Ki-o e 593r"' " He 655?'*“ a HTI9QENn T
2000 % 2300 5?“0 1500 |
s\-rcha;ga p1*=30.28 /e . I pt' : -

-  swanarge per=26 6 v e IV I PP T TP TP R R :
Badthquake — Bromis wb b Paﬁ;}j{fgi’;};;JLLLLLLl\\L"}JJM»t—l LepH L j;fﬂﬂ v
: ‘eight of o srall beown PL=456.20 (kN i n HEE27[3 kN - n H=G328 ke H2798.5 kN n .
Land_}sea e " "4 o o 2000 (1| 2300 3500 T 3508 IBUD_‘

Maximum bending moment upper side Mmax = 938.95 kN - m
lower side Mmax=661.57kN » m
Maximum shearing force Smax = 431.58 kN
@The parallel direction beam to the face line _
A frame model is shown below. (Deadweight of a beam is taken into consideration.)
Surcharge pt'=23.34 (kN/m) pe’ pe’
Surcharge p2'=20.00 (kN/m) = = )
Decdweight(deck slab) pl=15.40 G/m) P 1 AEREERAR SRR
Decdugightdeck slab) p2=13.20 (kN/m) H=693.3 kN n M=6‘14.0 kMem  M=g87.6 L om
1500 3200 - | 3300 L 1300
Maximum bending moment upper side Mmax = 746.93 kN + m
lower side Mmax = 633.97 kN - m
Maximum shearing force Smax = 399.69 kN
Prepared by -} Auufz |Checkedby  B. NISHIMURA
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b} Serviceabilily Limit State
The Section force of a serviceaBility limit state is divided and computed when the case where
permanent load (Deadweight) acts and variable load (Surcharge, Wheel Load(Truck)) act. Design load is
admputed ﬁsing the following formulas. |
S =k, X S + kX S,
where 7
"8 : characteristic \?all_le of load for examination of the sewiéeabi]ity limit state
S . characteristic value of permanent load
Se : characteristic va.lue 6f variable load '
kpk: : constans fo fepresent the effects on crake widths and the corrosion of steel by the
‘ permancht load and variable load, respectively. It may be takeﬁ that kp.is 1.0 and k; is 0.5.
(i) Ordinary
(DThe vertical direction beam to the face line
+ Permanent Load (Deadweight)

A frame model is shown below. (Deadwéight of a beam is taken into'considere.ltion.)

EEEENARERE R n]
5500 !150:)4?_t

Deadweightloeck stab) pl=18.36 Gizey oo T T I I TP L LI AL f A i P I PRl
Deadweighiaeck stab} p2=15.64 (kr_éfn) P't‘ o Fiy

Weight of o snell bear PL=4200 Gy | 2000 I 5500 I s300

N

Maximum bending moment ﬁpper side Mmax=150.80kN +m
' lowerside Mmax=5243kN + m

Maximum shearing force ' Smax = 112.54 kN
Cantilever of a land side .

Maximum bending fnoment Mmax = 100.58 kN + m

Maximum shearing force Smax = 100.36 kN

+ Variable Load (Surcharge)
A frame model is showh_ below. (Deadweight of a beam is taken into consideration.)

 Surcnaroe pr=e036 touvm oo (T LT T TT T L L P L TP EF L e

Surchargs pe=32.14 (kN/m)

: i 2a00 E 5500 I 5500 | 5500 | 1500 |

Maximum bending moment - upper side  Mmax = 174.50 kN * m
lower side - Mmax = 116.08 kN - m

* Maximum shearing force Smax = 187..60 kN
Prepared by Y Anao _|Checkedby . NisHIMUBA
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(@The parallel direction beam to the face line
D}

i}eo'dwefgh"c:(deck slab) pl=14.00 ki/my PE *_ﬂ_i* ERE! ;i{ EEE! HJ L ip2
Deodwelght(cleﬁ:k slab) pa=12.00 (kN/m) 1500 E 3500 ! 2500 ! 1500 !

« Permanent Load (Deadweight)
A frame model is shown below, (Dt_:ad'weight of a beam is taken into consideration.)
Maxinmum bending moment upperside  Mmax = 3348 kN - m

fower side  Mmax = 15.95 kN * m
Maximum shearing force ' Smax = 56.03 kN

* Variable (Surcharge)
A frame model is shown below. _ (Deadweight of a beam is taken into consideration.)
_ _ . ' pt '
_ . ] NEEE
Supchgrge p}:4666 NS DE’ ELIL% * { * ; 11 & 4 % } { I &T + DE’
|

P =40, bl
Surchorge pe=40.00 (.kN/m 1500 I 3500

3500 . | 1500 |

Maximum bending moment upper side  Mmax =48.95kN - m

lower side  Mmax =24.49kN - m
Maxinmm shearing force - Smax = 82.78 kN

{it) Wheel Load (Truck )
(DThe vertical direction beam to the face line
* Permanent Load (Deadweight) |
The same value as the ordinary conditi(:tm cl:omputed value is used.
Maximum bending moment upper side  Mmax = 15_0.80 kN . m
fower side Mmax = 5243 kN * m

Maximum shearing force Smax = 112.54 kN
Prepared by ){/}m_ﬂp Checked by - 2. NISHIMURA
| 24107 12002 | o081 08 12002
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« Variable Load (Wheel Load (Truck)) '
A frame model is shown below. (Deadweight of a beam is taken into consideration.)
(Reinforcing bar of upper side)
Wheel load (Truck) P1=60.72 kN (B ke Pl Pz F1
Wheel load (Truck) P2=242.86 ki | : l L
1 _. : s
T | 11250 | Soerse_ ] el
2750 | 4000 3000 i 4000 3000
2000 5500 5500 5500 1500 |
Maximum bending moment upper side  Mmax = 201.25 kN * m
(Reinforcing bar of lower side)
Wheel tood (Truckd PI=60.72 ki Pl P2 Pl P2 P
Wheel load{Truck) P2=242.86 kN . l l ,
]
‘ N B ‘izgoq |L“
) 2200 - 3000 4000 | 309D ; 4000 | .
2000 5500 5500 ' 5500 | 1500 |
‘Maximum bending moment lower side  Mmax =252.45 kN * m
~ {Shearing)
Wheel (oad (Truck) P1=60.72 kN P P2 P P2 Pl
wheel load (Trock) PR=P42.86 kil l
| v ’ .8 1500 |
.uggngﬁ | 3000 4000 1 300 4000
2000 5500 5500 ' 5500 L1500 |

Maximum shearing force Smax = 273.45 kN
@The parallel direction beam to the face linc
» Permanent Load (Deadwéight) _ _
The same value as the ordinary condit.ion'computed value is used.
Maximum bending moment upper sidle Mmax = 33.48 kKN *m
' ' lower side Mimax = 15.95 kN -m

Maximum shearing force Smax = 56.03 kN

Prepared by YAndo |Checkedby E- MISHI MUZA
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* Variable Load (Wheel Load (Truck))

B B Whee! toad (Truck! P=134.09 kN
Reinforcing bar e ae 1390
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A frame model is shown below. (Deadweight of a beam is taken into consideration.)
' 500 1750 '|50(|)

Il

5001750 50?
I

[

- of upper side

1900

T T

AN

67S

iy Fay

L 1730 !87587’5 173)

sz@i
3500 T as00_ | 1590

F

Reinforcing bar
. 5 wiveel load (Trucks P=134.09 kN
of lower side

1

!

Q00 1730 500 506 1730 5051)
- I

[ 1]

i

P PI Pl

437

Ay

1
Ay
1758 ll3l3k3£ E750 ll3l3

1390

3500 3500 1500

Maximum shearing force

@Cantilever of a land side
+ Permanent Load (Decadweight)

A frame model is shown below.

Maximum bending moment upper side  Mmax = 131.97 kN * m
lower side Mmax =86.55 kN * m
Smax = 202.21 kN '

i

i

Deodweighildeck slok) p2=1564 kN/m

Deadweight of beam w = 0.74 X 24 = 17.76 kN/m
Al equivalent uniform distribution load

Weight of a small beam

Maximum shearing force

Weight of o snall beam P1=42.00 GD ] 1500

w=17.76 + 15.64 = 33.40 kN/m
Pt=42.00 kN _

Maximum beﬁding moment Mmax = (33'.40 X 1.52)/2442.00 X15= 100.58. KN +*m

Smax=733.40x1.5+42.00=92.10 kN
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Maximum shearing force

c ) Fatigue Limit State

by examination of a serviceability limit state.
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» Variable Load (Wheel Load (Truck))
A frame model is shown below.
Pe
Wheel load (Truck? P2=24286 kN )
™|
JL1S00

Maximum bending moment Mmax = 242.86X 1.5 =364.29 kN * m
Smax = 242.86 kN

The examination case of a fatigue limit state is only Wheel Load {Truck).

'he section force of using by examination of a fatigue limit state is the same as the section force of using
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¥The examination case of a fatigue limit state is only Wheel Load (Truck).

using by examination of a serviceability limit state.

(i) The parallel direction beam to the face line

References/
Notes
d) Generalization of the load in each Hmit state
{ 1) The vertica! direction beam to the face line _
« Bending Morment ' (kN * m)}
Ultimate limit : Serviceability limit
upper | lower permanent load variable load
, _ side side upper lower. upper lower
- [Ordinary 31049 180.92 150.80) 52.43 174.50 116.08
Wheel Load (Truck) 332.87 341.77 150.80 52.43 201.25 252.45
Barthquake 938.95{ 661.57 — — — —
+ Shearing Force kN
Ultimate limit Serviceability limit
permanent load variable load
Ordinary - 332.05 112.54 187.60
Wheel Load (Truck) - 435.07 112.54 - 273.45
Earthqguake : 431.58 — —

" The section force of using by examination of a fatigue limit state is the same as the section force of

* Bending Morment _ (kN * m)
Ultimate limit Serviceability limit
upper lower permanent load vatiable load
side side upper lower side side
Ordinary 93.82 46.91 33.48 15.95 48.95 24.49
Wheel Load {Truck)] - 193.48 117.85 33.48 15.95 131.97 86.53
Earthquake 74693 63397 - — o — -
+ Shearing Force ' ' (KN)
Ulfimate Lirmit 7 Serviceability lir.nit
_t permanent load variable load
Ordinary 159.97 56.03 - 82.78
Wheel Load {Truck) 303.30 56.03 202.21
Earthquake 399.69 — —

$The examination case of a fatigue limit state is only Wheel Load (Truck),

using by examination of a serviceabilily limit state,

The section force of using by examination ofa fatigue limit state is the same as the section force of
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(iii) Cantilever of a land side

*+ Bending Morment

Only examination of the sieel reinforcement which tensiic stress generates is performed,

References/
Notes

(N « m)

Ultimate limit Serviceability limit ]
upper lower permanent load variable foad
side side upper lower upper lower
|Ordinary L — - — — —
‘Wheel Load (Truck) 54'7.78 - 100.58 — 364.29 —
Earthquake — — — — — i —
+ Shearing Force (kN)

Serviceability limit

Ultimate limit

permanent load

variable load

Grdinary —

Wheel Load (Truck)

392.74

92.10

242.86

Earthquake —

3 The examination case of a fatigue limit state is only Wheel Load (Truck),

The section force of using by examination of a fatigue limit state is the same as the section force of

using by examination of a serviceability limit state.
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6) Calculation of Reinforcing Bar Arrangement Notes

Calculation of reinforcing bar arrangement is performed by RC section caleulation programi.
- (FORUMS Co., Ltd)
(1) Examination of Ultimate Limit State
a ) Examination of Bending Strength
The area of reinforcing bar to be used calculates it as satisfying the foliowing conditions.

yi Mg/ Mg = 10

My calculated value of bending moment .acting on pil.c in design
My . desigﬁ bending moment capacity, It computes by the following.fomiu]a.
Mg LT D) g piaom g DTy,
Yo _ " 1.7fab
. ;  The compression resultant of concrete Ny (=0.68 * o5 * b+ x) - .
C’s ; Compressive for_cé of acﬁng on a compression reinforcing bar (N) | (:A’s - f ’,;d)
T R tensile force of a tensile reinforcing bar (N) (=As * fa) SRR
As ; area of reinforcing bar in tensile zone  (nm?)

A’s ; area of reinforcing bar in compressive Zone (mm?)

d ; effective depth of a tensile'reinforcing bar (mm)

d® - ; effective depthofa cpmbressive reinforcing bar (mm) _
X . distance of a compression end and a neuiral axis  {mm)
¥e ;=04 +x (mm) |

f,g ; design tensile yield strength of steel (N/mm?®}
. (=fufv =345 N/mm®)
£ ; tensile yield strength of steel (=345 N/mm?)

vme o material factor of steel (=1.0) .
. ; design compressive Strength of concrete .(N/mmz) _
(=Fad ¥ ne=18.5 N/mum?)
o, characteristic comprcssive strength of concrete
(=24 N/mm?®)
Y  mnaterial factor of concrete (=1.3)
vy 3 member factor of bending members

v; ; structure factor

Preparedby ¥ Anie |Checkedby  £. NiSHIMUEA
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: References/
. ' Notes
(i) DeckSlab
(DDeck Slab "S1" : the parallel direction to the face line
+ Examination of bending moment capacity of ultimate limit state
Wi 4
. Wheel Load icel Load
; Ordinary {Distribution) (Partial
unit : o distribution)
_ upper | lower | upper | lower | upper | lower
- teinforcing bar mm | DI6 | Di6 | D16 | Di6 | D16 | DI6
{tcnsion side) :
reinforcing bar mm | D6 | DI6 | Di6 | DI6 | DI6 | DI
{compression side)
" pumber (tension) 5 5 5 5 5 5.
number (coﬁipréssion) 5 1 5 5 5 5 5
arca ofreinforcement |, 4 o2 | 903 | 993 | 993 | 993 | 993 | 9.93
{tension) -
area of reinforcement |, | oz | o903 | 993 | 993 | 993 | 993 | 993
{compression)
width of member b - pm 1,000 17,000 1,000 1 1,000 { 1,003 | 1,000
effective dopth d | mm | 180 { 180 | 180 | 130 | 180 { 180
(tension) S : ;
offectivedepth | 1 ot fgo | 180 | tso | 180 | 180 | 180
{compression) . S
 fa fi | Nmm? | 245 | 345 | 345 | 345 | 345 | 345
e _ fq | Wmm®| 185 | 185 | 185 ] 185 | 185 | 1835
My ©{ kNem | 5980 | 59.80 | 59.80 | 59.80 | 59.80 | 59.80
My : kN-m | 31,05 | 15.25 | 31.12 _15.29 2960 | 26.19
Examination result (v Mg/ M) 0.623 | 0306 | 0.624 | 0.307 { 0.594 | 0.526
Judgment . ok | 0K | ok | 0k | ok | 0ok
« Dimension of an examination section
\ Unit width 1.00m ,
“ infrervel of reinforcing bar
O_Q . - EOU?’}I"} ‘!‘
W 1. L Upger side P16 =l
&y mu“) | o . 1 0|
Soecd oo e oL -
Ao T Gwer side D6 !
©o '
-
Proparedby ¥ /|mi/e ICheckedby _ B- NISHIMURA
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g References/
. . Noles
(@Deck Slab "S1" : the vertical direction to the face line
» Examination of bending moment capacity of ultimate limit state _
; Wheel Load | et Load
- Ordinary 1 (pisicibation) (Partial
unit : distribution}
_ upper | lower | upper | lower | upper | lower
reinforcing bar mm | D16 | D6 | DI6 | DI6 | DI6 | D16
. (tension side) .
reinforcing bar mm | D16 | D16 | D16 | Di6 | Di6 | Dis
(compression side) . : -
" number (tension) ' 5 5 5 5. 5 5
number (compression) -l 5 | s 5 5 5-1-5
area of reinforcement. |-, |2 1 903 | 903 | 993 | 993 | 993 | 9.3
(tension) : :
area of reinforcement |, | 2 | 993 | 963 | 903 | 993 | 993 | 993
{compression) : .
width of member by | mm {1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
offective depth d | mm | 160 | 160 | 160 | 160 | 160 | 160
(tension) : .
ive d :
cffective depth d | mm | 160 | 160 | 160 | 160 | 160 | 160
{compression}
fi foo | N/mm® | 345 | 345 | 345 | 345 | 345 | 345
£ foo | N/mm? | 24 24 24 24 24 24
" My | Nem (6L | 6111 ] 6111 { 6111 | 6111 | 6111
My KN-m | 2037 | 3.93 | 2142 | 394 | 2587 | 22.1
Eﬁamination result (v, - Mg/ M, 0.420 | 0.077 | 0421 | 0.077 | 0.508 | 0434
' Judgment ok | ox | ok | ok | ok | 0ok
* Dimension of an examination section
Unit width :.00m
erval of reinforcng bpr
c00mm ’J :
i Upper side D16 P R
B e o 7‘—\0
RSP USROS SR S S A &
Lower side D16 ;
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@Deck Slab "S3" | | Ei{‘:f”"es’
+ Bxamination of bending moment capacity of ultimate limit state '
Ordinary Ordinary
Paralie} Vertical

unit

upper | lower | upper | lower

reinforcing bar
(tension side)
reinforcing bar

mm | DI6 | DI6 | DI6 | D16

‘mm | DI6 | DI6 | DI6 | DI6

(compression side)
number (tetision) : a* 5 5 5 5
number (compression) # 5 5 5 5
area of rem'forccment As em? 9.93 9.93 9.93 9.93
{tension) .
area of rcmfor_ccment A, em? 993 | 993 993 903
(compression) .
* width of member b,. mm 1,0»007 1,000 | 1,000 | 1,000
cffective depth d | mm | 180 | 180 | 160 | 160
(tension) .

effective depth

. d mm 180 180 160 160
(compression)

fa | Go | N/mm® | 345 | 345 | 345 | 345

P foo | Wmm® | 24 24 24 24
My ' kN-m | 59.80 | 59.80 | 61.11 | 61.1)

My © o | kNem [ 2630 — [ 1030 141
Examination tesult (v ; * Mg/ Myg) 0528 | — | 0202 | 0.028
Judgment ’ O.K — 0K QK

* Dimension of an examination section

he paraltel direction to the face line Unit width  1.00m

iNg ervol of r'omforrmg bhr
r Z00mm |
H

1. TOpger side i 173 El

!

1

1

—— ST S 1
TTC

Thickness of -
cack sl
0.89m

The vertical direction to the face line

C Uit wighth 1.00m ,
Erlfer‘vol of r‘emForcmg]; loru”

ST

- e = b - B 74..“:;...,1__“...___

0.29mM

Thickress of
cdaclk sl
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.. ' ' References/

(i) Beam _ Notes

(DThe vertical direction beam to the face line

+ Examination of bending moment capacity of ultimate limit state -
. Wheel Load .
it Ordinary . Wheel Load (Cantilever) . Earthquake

upper | lower | upper | lower upper | lower tlﬁpcr lower

reinforeing bar
(tension side)
reinforciug bar
(compression side)

mm | D19 | D22 | D19 | D2 | D19 | D22 | D1 | D22

mm D22 D19 D22 D19 D22 D19 D22 DIY

number (tension) 12 6 12 6 12 6 2 6
rumber 6 12 6 12 6 12 6 12
(compression) :
arca of reinforcement | 4 o | ayag | 9393 | 3438 | 2323 | 3438 | 2323 | 3438 | 2323
(tension)} : i .
arca of - : . _ o o .
reinforcement A cm® 2323 | 3438 | 23.23 | 3438 | 2323 | 3438 { 23.23 | 3438
(compression) . : '

width of member | b, | mm | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700
effective depth

d .mm LI100 | 1,130 { 1,100 | Li30 | L100 | L130 | 1,100 |- 1,130

" (tension)
fifg;:;:fgg‘ d | mm | 1,130 | 1100 | 1130 | 1,100 | 1,130 1100 | 1,130 _1,100
fa fo |Nmm?| 345 | 345 | 345 | 345 | 345 | 345 | 345 | 345
g Lo | NAom® | 24 24 24 24 24 24 24 | 24
My | kNem | 1,0807 | 81552 | 1,076.5 | 815.52 | 1,076.5 | 815.52 | 1,0765 | 815.52
My | kNem | 31049 | 180.92 | 332.87 | 34177 | 547.78 193895 | 661.57
Examination result (v; » Mg/ M) | 0344 | 0266 | 0371 | 0503 | o611 | — | 0872 | 0.81
Judgment ' OK OK oK 0K QK - OK OK

) L : o . Wighth oF bogn 0.70n
* Dimension of an examination sectio ﬁHm,ﬁ

i
iy T {upper side D9}
4 €
4 &
g £ E 1
. £l S o
5] b
- Ely
SG) B
x lower side D22
Preparedby ¥/ Anee  |Checked by K. NISHfMURA
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— ' _ . C References/
@ The parallel direction beam to the face line
P 7 : Notes
« Examination of bending moment capacity of ultimate limit state
Ordinary' Wheel Load Earthquake
unil -

_ uppet | lower | upper | lower | upper | lower
reinforcing bar mm | D22 | D22 | D22 | D22 | D22 | D22
(tension side) : : )
reinforcing bar mm | D22 | D22 | D22 | D22 | p22 | D22

{compression sidc) :
number (tension) 6 6 6 6 6 6
nurnber 6 6 6 6 6 |. 6
. {compression)
area of reinforcement | 42§ 9393 | 2323 | 2323 | 23.23 | 23.23 | 23.23
(tension) :
area of reinforcement |\, 1 2 | 9393 | 2323 | 23.23 | 2323 | 23.23 | 23.23
(compression) : ;
width of member b“; mra 700 700 | 700 700 700 700
effective dopth ¢ | mm | 1170 1is0 | 1170 | Lise | Li7e | 1,150
(tension) : !
. effective dopth d | mm {1,150 | 1,170 | 1,150 | 1,170 | 1,150 | 1,170
{compression)
- £, |Nmo? | 345 | 345 | 345 | 345 | 345 | 345
flea foq | Nrmm? | 24 24 | 24 24 24 | 24
|\ kN-m 790.26 774.70 | 790.26 | 774.70 1 790.26 | 774.70
Md KN-m | 93.82 | 46.91 | 193.48 | §17.85 | 746.93 | 633.97
Examination result (; * Mg/ Mug) 0.142 | 0.073 | 0.204 | 0.183 | 0.945 | 0.818
Judgment OK | oK | 0k | 0X | 0K | OK
+ Dimension of an examination section
#."ifmg{_lplggy_ﬂ? 4
s
1 1
| vpper siie p22| |
&
E
£ £
5 g &
ki g I
s =
8
lower side D22
- |Prepared by };’/ﬁ,%o Checked by #. NISHIMURA
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b) Exumina’t'ion_ of the Shearing Force . ﬁgzggencesl
The steel reinforcement to be used caleulates it as satisfying the following conditions,
vi*Ve . Vg =10
V=Vt Vy
Vea 3 design shear capacily _ _
Vea I; design shear capacity without shear reinforcement. It computes by the following
formulas. : '

Vaa= Ba* Bp* Bu*fa burd/ys
fea 5 0.2x(Td)"” o
Ba ; coefficient lo consider inﬂuenée of effective depth on shear capacity
B =(1000/d)" | |
By ; coefficient to consider influence ol longitudinal reinforcement on shear capacity
B ,=(100-py)""
B, ; coefficient to consider influence of axial force oﬁ s'he.ar capacity
Bi=l+MyMy (NGZ0) - when 8,52, f,is taken as 2.0
B MM, (N4<0)  when B,<0, Bistakenas0.0
NY - ; design axial compreésive force (N) ' |
Mg ; design bending moment (N-mm)
My decdmpression moment necessa{ry to cancel the fiber stress due to axial force at the
tension fiber corresponding to design moment Md
b,  webwidth (mm)
d ; effective depth (mum)
Pw ; balanced ratio of reinforcement=Ay/ (b,* d)
A; ; area of reinforcing bar  (mm?)
foa E design compressive strength of concrete (=18.5N/mm?)
vy ; member factor (=1.30) _
Ve ; design shear capacity catried by shear reinforcing steel
Py Tayd
_— s

A, ; totalamount of area of shear reinforcement over the interval S, (mm?)

Vad = (sin as+cos as) *z2/ vy

fuya ; design yield strength of shear reinforcement (=345 N/mm®)

¢,  angle between shear reinforcement and member axis

Preparedby  J” A sefo . |Checkedby R- NISHIMURA
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References/
MNotes
S, ; spacing of shear reinforcement (mm)
Z . distance from compression resultant to centroid of tension steel
Generally , d/1.15
«/'h . member factor
(i) Deck Slab
(DDeck Slab "S1" : the parallel direction to the face line
+ Examination of shearidg force capacity of ultimate limit state _
unit Ordinary | (git;fr(i:llailt(i)gg) Wh(ifzirll}?l?d
distribution)
reinforcing bar mim D16 D16 - D16
number 5 5 5
area of reinforcing bar A, | en? 293 9.93 9.93
web width | by | mm 1,000 £,000 1,000
_effective depth d mm 180 180 180
axial compressive force NYy KN 0 0 0
A, A, | mm? 2.534 2.534 2.534
o, doa, | ° 90 90 90
5, S, | mm 200 200 200
Vi kN 90.02 90.02 90.02
Ve N 59.49 59.49 59.49
Vi ' kN 149.51 149.51 14951
\'7 ) kN 49.48 49,60 50.34
Examination result (v« Vg/ Vi) 0.397 0.398 0.404
Judgment 0K oK OK

» Dimension of an examination section

Unit width 1.00m

200mm

o

inEervol of reinforcing bi}r

¢

i

S

er cicle
e RRET £

;m

.2om

==

oner.

1
& |

i

)

o

-
i

T
L

n

‘Tl

—

IG‘

7
180

PO

.
1

e
,

SOy

Thi kness.oé‘
delcx sl
0.2
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Section | ciil : Cale. Index No.

Subject | Quaywal . {PageNo. 27 Rev.
References/
Notes

Wheel Load
. . Wheel Load wf ou
unit Ordinary (Distribution) (Partial
distribution}
reinforcing bar mto nie6 D16 ble
number 5 5 -5
aréa of reinforcing bar A e’ 9.93 9.93 9.93
web width by mm 1,000 1,000 1,000
effective depth d mm | 160 160 160
axial compressive force N kN 0 0 0
A, Ay | wmm? 2.534 2,534 2.534
G . Q. ° 90 0. g0
S, _ S, | mm 200 200 200
Vi ki 83.24 83.24 83.24
Vi KN 5288 52.88 52.88
A kN “136.12 136.12 136.12
v, kN 55.37 55.51 41.57
Examination result (1 Vol Vyg) 0.488 0.489 0.366
Tudgment 0K 0K 0K
+ Dimension of an examinalion section
. Unit widtih 1.00m
o Ingterval of reinforcing bhr .
© © i 200mm ]
A A Upper side DIE ! gio
[ R e e s Sty AN
I CO ' by
Clyty +-—»o-—-wo-— - - — - - Y.
xiug L ower sigde D16 !
U= -
<o
i_
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References/
" "
(@Deck Slab "S3 _ ) Notes
* Examination of shearing force capacity of ultimate limit state
nit Qrdinary Ordinary
Parallel Vertical
reinforcing bar mant D16 D16
number | ) 5 5
area of reinforcing bar A em® 9.93 9,93
- web width b mm 1,000 1,000
effective depth d mm 180 160
. axial compressive force Ny kN 0 0
Ay | AL ] o 2.534 2.534
Qs ’ (LN ° 90 90
S, - mm 200 200
vy, : kN 90.02 83.24
Vg kN 59.49 52.88
Vi kN 149.31 136.12
Yy kN 46.82 61.51
Examination result (v * Vy4/ Vo) 0.376 0.542
" Judgment 0K 0K
* Dimension of an examination section '
'he parallel direction to the face line
Unit wicltih 1.00m
w interval of reinforcing bhr
07__ i 200mm l |
E}'%‘u'-:) g‘._L.Q.QQ_‘?L_'éE_CJ'?_ALl_b_._i..J:_ %'8
Chrtd b [N SO 4
JLﬁ, gd T Lower sice 116 v
o]
= _
Ihe vertical direction to the face line
L Uit width 1.00n .
@ infervel of reinforcing Bphr
DQ 200mm : )
dpe 1.1 Upper sie DIE 1 E]g]
Clyoy +-—simmrmriieiios — g a3 1
o : Lower side DIG !
Yy
Kele]
=
Prepared by Y. Anele Checked by #. NISHIMUZA
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References/
_ Notes .
(ii) Beam
i)The verticai direction beam to the face tine
. Examinatibh of shearing force capacity of ultimate limi.t state .
. unit Ordinary Wht_:cl Load (‘g::l(t:illtzae?) Earthquake
reinforcing bar mm D22 D22 D22 - D22
number 6 6 ] 6
area of reinforcing bar A, | om? 23.23 23.23 23.23 23.23
web width by | mm | - 700 700 ©700 700
~ effective depth d mm C Lo 1,130 1,130 1,130
axial compressive force NY kN 0 o 0 ' 0
Ay A, | om? 2.534 ©2.534 . 2534 2.534
0 ey ¢ 90 90 90 90
s, s, | mm 100 00 - 1100 100
Ve kN 207.47 207.47 207.47 207.47
Va k¥ 746.98 746.98 746.98 746.98
Vi kN 954.45 954.45 §54.45 954.45
Va kN - 332.05 . 435.07 39274 431.58
Examination result (v ; - Vd)Vyd) 0.417 0.547 0.494 - 0.452
Judgment 0K T OK OK . 0K

« Dimension of an examination section

Wiglth of bean 07

0.7{
lQ!ll__é,E?,‘-.O_U__)]Iﬂéj
£ —Cc—prd—d o — | — —
‘c'\“_-! upper side D19
2 £
g e S
2 [
5 297
43 =i
<
=
L1
T iower side D22
Prepared by ' /{?Mﬂ; Checked by 2. NISHIMURA
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i References/
Notes

2)The parallel direction beam to the face line

+ Examination of shearing force capacity of ultimate limit state

unit Ordinary | Wheel Load | Earthquake
" reinforeing bar : . N D22 D22 D22
- number : : -6 6 6
area of reinforcing bar . | A, | o’ 23.23 23.23 23.23
web width : by mm © 700 700 700
effective depth - d mm Lise | Li50 1,150
axial compressive force NYy kN 0 0 ]
Aw ' A, | mm® 2.534 2.534 2.534
o o ° 90 90 90
s, . S, | mm 100 100 100
Ve : ' kN 209.01 209.01 209.01
Va o o KN 760.20 760.20 - 760.20
Yy ‘ kN 96921 | 96921 969.21
Va kN 159.97 303.30 399.69
Examination result (v * Va/ V) 0.198 0376 0.412
Judgment 0K oK . oK

+ Dimension of an examination section

Wigth of beam 0.70m
100, 52100 A__il(g
i

¥ ]
T Upner e D2E|

g .

&

2 J 5

= ke
5 g i

€

ke

g7

- lower side D22
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(2) Examinaﬁon of Serviceability Limit State . sgg;encesl
Design load is computed using the following formulas.
Sk, XS, + I XS, |
where _
' Sg-  : characteristic value of load for exémination of the scrviceability_]imit state
S, : characterisiic value of permanent load | '
S : characteristic value ‘o.f variable load
kpk, : constans to represent the effects on crake widths and the corrdsidn of steel by the

'permanent. load and variable load, respectively. It may be taken that k, is 1.0 and k. is 0.5.
a ) Examination of Flexural Cracks

Flexwra! crack width {w (mum)) is cc_amputéd by the following formulas.

T se
Es

w=k + {de+07(Cs- )}~ ( 4+ £ ')

k * ; constant iﬁdibating the effect of the .bon_d.ing properties of the steel material, which may

usuﬁll_y be taken as 1.0. in the case of deformed bars.

¢ ; covering(mm)
Cs ; distance between centers of steel materials(mm)
- $ ; diameter of steel materials(mm)

flod conétant introduged to represent the increase of crack width caused by creep and drying
shrinkage.of concrete (this can be o under seaweter, and elsewhere 150X 10°%)
65 ; increased stress on reinforcement (=M/(A;j d))
Es ; Young's modulus of reinforcement (=2.00 X 10° N/mm?)
M. ; bending moment
As ; areaof reinforcing bar ()
j  Distance between stress (rm)
d ; effective depth (mm)
Permisible crake width is computed by the foliowing formulas.
+ Permisible crake width upper side reinforcing bar  w,=0.0040¢  (mm)

lower side reinforcing bar  w,=0.0035¢  (mmmn)

. |Prepared by  YiAna’e [Checkedby R. RISHIMULA
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_ References/
_ Noies
(i) Deck Slab
(DDeck Slab "S1" : the parallel direction to the face line
« Examination of flexural crack of serviceability state
: Wheel Load
‘ Ordinary (E?:ﬁ:)z]‘ggg) {Partial
unit distributien)
upper lower upper lower upper lower
reinforcing bar } mm Di6 D16 D16 Di6 D16 Di6
diameter ¢ | mm e 16 16 i6 16 16
covering - ‘ ¢ | mm 60 70 " 60 70 60 70
distance between centers of bar . | ¢, | mm 200 200 200 200 200 200
|moment (permancat loady M| kNem | 609 | 299 | 609 | 299 | 609 | 299
moment (variable load) | M| KNem | 2029 ' 9.97 20.35 10.00 19.08 15.08
moment (design load) C M| kNem | 1624 | 798 | 1627 | 7.99 | 1563 | 1253
reinforcement (tension) A em? | 993 | 993 | 993 | 993 | 995 | 993
effective depth ‘ | d¢ | mm 180 180 180 180 i80 - | 180
increased stress on reinforcement 2 ;
{design load). : 0 | N/mm 94.95 46.64 95.13 46.73 91.41 73.28
increased stress on reinforcement 2 . )
(permanent load) 0| Nimm® | 35.62 17.49 35.62 17.49 35.62 17.49
flexural crack width wl| mm | 0230 | 0141 | 0231 | 0141 | 0224 | 0.190
(design load)
flexural crack widih w2| mm | o121 | o088 { oi21 | oo0ss | 0121 | o088
(permanent load) .
permisible crake width w, | mm 0240 | 0210 | 0.240 0.210 | 0240 0.210
L . . wl<w, | wl<w, | wl<w, wi<w, | wl<w, | wi<w,
Examination result {design load) 0K 0K 0K OK 0K 0K
.. : w2<w, | ow2<w, | w2<w, | w2<w, | w2dw, w2<aw,
~ Examination result {permanent lqad) 0K OK 0K 0K 0. 0K
+ Dimension of an examination section _
' I Uit wigdth 1.00m
« 'mi erval of renforcing b
O_Q ' | B . dUUmm ) i‘
e T TUpperside e LT Rl
Sl T —Fa
Cerd Jo ol e et T
T T wer side D16 T
: S“ o
*_
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.

Section Civil . Galc. Index No.

Subject Quaywall Page No. <77  Rev.
References/
Notes

ODeck Slab "S1" : the vertical direction to the face line

+ Examination of flexural crack of serviceability state

Wheel Load

| Ordinary (Divtibuton (Partal
unit SN distribution)

upper lower upper lower upper fower

reinforcing bar . 1 Dl6 D16 D16 Di6 D16 D16
diameter ' o | mm 16 16 | 16 16 6 | 16

covering ¢ mm 30 90 80 = - 90 80 90

distance between centers of bar C,| mm 200 200 - 200 200 200 200
momenf (permanent load) M, | kN'm 4.19 0.77 4.19 0.77 4.19 0.77
mornent (v‘a.riablé load) M, | EN'm 13.97 2.57 14.01 2.58 17.72 17.72
moment {design load) M, | kN'm | 1118 2.06 11.20 2.06 13.05 9.63

reinforcement {tension) Al e 9.93 9.93 9.93 9.93 993 5.93
effective depth d{ mm | 160 | 160 160 160 | 160 {160
;gg;f;“;;gf“"“ reinforcement 0. Nmm® | 6590 | 1212 | €602 | 1215 | 7695 | 5679
ggf]‘;zf‘;';ﬁf}fd;’“ reinforeenient o | Wmm? | 2471 | 454 | 2471 | 454 | 2471 | 454
?d“':s‘i’gl g:j;‘ widih wi| mm | 0215 | 0095 | 0215 | 0095 | 0240 | 0.195

{lexural crack width

w2| mm | 0123 | 0078 | 0123 | 0078 | 0123 | 0078
(permanent load) :

permisible crake width w, ! mm 0320 0.280 0320 | 0.280 0.320 0.280
. L . : wl<w, | wi<w, | wil<w, | wl<w, [ wl<w, | wi<w,
Examination result {design load) 0K 0.K 0K 0K . 0K 0K

Examination result {peninancnt load) Wé?’a “’(2)?3 wc2)<};v3 w(2)<}2v;, wé?“’ “3?2’ &

+ Dimension of an examination section

Unit width 1.00m

. Inferval of reintorcing kbpr
o 200mm ;
no e 11 Upper side DI& D =
QJm'L]') I s ek i mf——mf—.——%ﬁ—T———_-\E‘
Clyay Lmecme e e e e e e B " M) S N &
Xus U Lower side DI ;
M
O . )
’_‘__
Preparedby ~  ¥/Azixe  |Checkedby = 2. NISHIMURA
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- Dimension of an examination section

[he parallel direction to the face line

. Unit width 1.00m ,

Project |Detalled Design on Port Reactivation Project in La Union Calc. File No.
Section | cwil Calc. Index No.
Subject | Quaywall Page No. X0  Rev.
References/
" H
®Deck Slab "83 Notes
» Examination of flexural crack of serviceability state _
_ Ordinary Ordinary
unit Paralle! Vertical
upper lower upper lower
reinforcing bar mm D16 D16 D16 Die
diameter ' o ) mm 16 16 16 16
covering c nin 60 70 80 90
distance between centers of bar C;| mm 200 200 200 200
moment (permancnt load) M, | kN*m 5.16 — 2.02 0.28
moment {variable load) M| kKN'm £7.19 — 6.73 0.92
moment (design load) M. | kN'm 13.76 — 539 0.74
reinforcement (tension) Al em? 9.93 9.93 9.93 9.93
effective depth ¢ | mm 180 180 160 160
increased siress on reinforcement 2 .
(design load) G| N/mm® | 8045 31.75 436
increased stiess on reinforcement 2 .
(bermancat load) . o | N/mm® | 30.18 11.91 1.65
flexural crack widih wi| om | 0200 | — | 01390 | 0077
{design load)
flexural crack width w2 mm | omr | — | 0094 | 007
(permanent load) :
permisible crake width w, | mm 0.240 — | 0320 | 06.280
. ) . wi<w, . wi<w, [ wl<w,
Examination result (design load) 0K 0K 0K
e w2<w, _ w2<w, | w2<w,
Examjnation result (permanent load) 0K 0K 0K

o intervat of reinforcing har
Cq i 200mr | T -y
e L Upger Zide Ole 1 Slo
[ i Ts) i ] €y
Clwtd e e e ek 3
g T Lower side Db T
I i
. £3
['he vertical direction to the face line '
. Unit wicth §.00m ,

w Infterval of reinforcing bpr

Gy 200me r

Wog o | Upper side TI6 =

TBE e e e e D

<oy T s e

AHus | Lower sige 016 ;

ey

o

=
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Project Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section | cuwi Calc. Index No. |
Subject | Quaywall Page No. ~ ¥/ - Rev.
o References/
(i) Beam | N Notes
(DThe vertical direction beam to the face line
+ Bxamination of flexural crack of serviceability state _
. . Wheel Load
it Ordinary Wheel Load (Cantilever)
upper lower upper . | Tower upper lower
reinforeing bar mm |- D19 D22 D19 D22 D19 D22
diameter ¢ mn 19 . 22 19 22 19 22
covéring ¢ mm 80 90 80 90 80 90
distance between centers ol bar Ci| mm 100 100 100 100 - 100 . 100
moment {permancnt load) M| keem | 15080 | 5243 | 15080 | s243 | 10058 | — .
momcht (variable load) M| kN-m | 17450 | 1 16.08 | 201.25 | 25245 364.29 —
moment (design load) M, | kN-m | 23805 | 11047 25143 | 17866 | 282.73 |  —
reinforceinent (lénsion) A; ohe | 3438 23.23 3438 23.23 34.38 23.23
effective depth d mm 1,100 1,130 1,100 .1,130 1,100 1,130
inereased stress on reinforcement : 3 : o
(design load) 0 | N/run 71.33 45.03 76.11 72.83 85.58 | . )
increased stress on reinforcement 2 e
(permanent load) 0 | Nfmm*® | 45.19 21.37 45.65 21.37 3045
flexural crack width wil mm | 0211 | o186 | 0221 | o254 | 0240 | —
{design load) :
flexural crack width w2| mm | ots7 | 0a27 | oass | 027 | oa2s | —
(permanent load)
permisible crake width . W, mm 0.360 0.350 0.360 0.350 0.360 0.350
. . . wi<w, | wi<w, | wi<w, | wi<w, | wi<w, | wl<w,
Examination result {design load} 0K OX 0K 0K 0K 0K
Examination result {permanent load) ) w2, | w2y, | ow2<w, | w2<w, | wZ<w, | w2<w,
? : pe 0K 0K 0K 0K 0K 0K
+ Dimension of an examination section
Wigith of bean 0.70m
ﬁgn[,_j_amo il
N L —
£ - —-c—-.—‘.—-.—ia—u—— —_—
';Q upper side N9
- :
s N
£ =
T B iower side D22 _
Prepared by Y Amde |Checkedby £. NISHIMURA
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Project Detailed Design on Porl Reactivation Project in La Union Calc. File No,
Section | civi Calc. Index No.
Subject Quaywall Page No, %2  Rew.
o References/
Notes
@The parallel direction beam to the face line
+ Examination of flexural crack of serviceability state
Ordinary Wheel Load
unit - :
upper lower upper Tower
reinforcing bar mm D22 D22 D22 D22
diameter o | mm 22 22 7 22
COVETing ¢ mm L 60 70 - 60 70
distance between centers of bar C,| mm 100 100 100 (100
mbm_cnt {pcrmanent load) M, | KN*'m 33.48 15935 33.48 15.95
mowment (variable load) M| KN-m | 4895 | 2449 | 13197 | 8655
moment (dosign load) M. | KN-m | 57.96 | 2820 | 9947 | 59.23
reinforcement (tension) Al em? 23.23 23.23 23.23 23.23
effective depth mm | 1,150 | 1,170 | 1,150 | 1,170
increased stress on reinforcement ’ 2 - -
{design load) 0 | N/mm 2277 11.25 39.08 23.63
increased stress on remforccmcm 2
(permancnt load) 0 5| NWmn 13.15 6.36 13.15 6.36
flexural erack width
(design load) wl mm 0.088 0.086 0.116 0.1 ll
flexural crack widih
(permanent load) w2 | mm 0.072 0.075 0.072 0.075
permisible crake width w,| mm 0.280 0315 | 0.280 0.315
N . : wl<w, | wl<w, | wi<w, | wl<w,
Examination result {(design load) 0K 0K 0K 0K
L. : W2<w, w2<w, | w2<w, | w2<w,
} Examination result (permanent load) 0K 0K 0K 0K
+ Dimension of an examination section
Wicdth of Bean 0.70
FQEI.h_ _ILqu
B _\:p_ps; Side 5'55 o
&
P :
5 |
1 g swene |
Prepared by Y Ande |Checkedby - 2. NiSHIHUEZA
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Project |potailed Design on Port Reactivation Project in La Union “|Calc. File No.

Section Civil

Calc. Index No,

Subject Quaywall

Page No. #B . Rev.
References/
Notes

b) Examination of Shear Cracks

For members subject to shear forces, it may not be required to e}_{amine shear cracks when the desigh
bhear foree, Vd, is smaller than 70% of the design shear capacity of cbncrete,_ Ved. When examination for
thear crack is necessary, the stress in ._shea.r reinforcement due to permaﬁent load is éonﬁnn_cd smaller
han the limiting value for the increment in stress in ordinary reil:lf()rcement due to permanent load.
(Vpd + Vird - Ky X Ved )X 8 o -+ Ved

o wpd = :
AszX(sm(u_s-i-oosas) Vpd +Vard - Ved

wher , o wpd : design stress in shear reinforcement due to permanent load

Vpd ; design shear force prdduced by pérmanc_ﬁf load
Vrd . : design shear force produced by variable load
Ved . design shear capacity of concrete

(see examination of shearing force of ultimate limit state

It considers as v b=y c=1.0)

Aw : area of one unit of shear reinforcement
] : spacing of shear reinforcement _
z - distance from compression resultant to centroid of tension

reinforcement (=d/1.15)

d - : effective depth
@s o angle between shear reinforcement and axis of member
ky : The factor for taking into consideration the influence _of the

frequency of change load (=0.5)

The limiting value for the increment in stress in ordinary reinforcement due to permanent load "o
sp" uses the following values. (see "Standard Specifications of Concrete (in Japan))
When a upper side reinforcing bar steel rod is examined o sp = 100 N/mm” .

When a lower side reinforcing bar steel rod is examined ¢ Sp..= 80 N/mm2

Preparedby Y/ 4.% |Checkedby B- NiSHIHURA’
| 2¢147 12002 : 08 108 12002,

230



231

@ NIPPON KOEI CO,LTD,

Project |Detailed Design on Fort Reactivation Project in La Union Calc. File No.
Section | cCiil Cale. Index No.
Subject | Quaywall Page No. %% . Rev,
. References/
Notes

(i) Deck Slab

(DDeck Slab "S1" : the paralle! direction to the face line _
: Examination of shear crack

: . Wheel Loa
unit Ordinary (\Ii)virs‘frci:nll‘t(i)sﬂ) (lexrti:l ‘

: distribution}
reinforcing bar I Di6 D16 D16
number . 5 5 5
area of tension reinforcing bar A cm? 9.93 9.03 993
web widih b, | mm 1,000 1,000 1,000
effective depth d mm 180 180 180
compression force of an axis. Ny kN 0 0 0
design shear capacity of concrete  [Vey| KN 127.73 12773 127.73
design shear force vyl KN 25.87 25.92 26.23
Examination result (Vg/Vea) 0.203 0.203 0.205
Necessity for examination of shear crack without necessity | without necessity | without necessity

o wpd — — ==
osp — -—
Judgment — - -—

. Dimension of an examination section
Unit wigth  1.00m

intervaol of reinforcing bar
o ) 200mm

—
LI
1
i

ck st
Ga5m"

R

| Uppger zide D6 1 o ﬂjf

1
SRRSO ES.
Lower side N6 R

Thigkness of
\;51

<
)
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section [ cwi Calc. Index No.
Subject | quaywan Page No. ~ %S5 Rev.
References/
o : _ : Notes
@Deck Slab "S1" : the vertical direction to the face line
+ Examination of shear crack - ' . :
i : cel Load
unit | | Ordinary (gils:?:;{nl;’:ijoaﬁ) Wh(lfarIlJi(;l
: ' distribution)
reinforcing bar mim _ D16 D16 D16 '
number A o5 5 5
area of tension reinforcing bar Al em? 9.93 1993 9.93
web width b, | mimn 1,000 1,000 1,000 -
effective depth d mm 160 - 160 160
comptession force of an axis Nyl kN 0 0 0
: design shear capacity of concrete Val kN 118.10 118.10 118.10
design shear force Vel kN 28.96 29.01 23.21
- | Examination result (Vy/Ve) - 0.245 0246 0.196 .
Necessity for examination of shear crack without necessity | without necessity | without necessity
o wpd — _ —
a sp - - -
Judgment — — —

Yoz

* Dimension of an examination section

Unit width 100

')

o« Infterval of reinforcing b

Oq . 200mm '

[F ww; r H . v F-
W‘EE | Upper side D16 | Gi.%
U lm —rn-‘z--m-veﬁv#A—e—-Au---eu-é——---e----r ﬁ‘—a
Clyod —-!—~-—e—--—-—e—-——-—9—-—---0-—-—~-&---1—--————
oo | Lower sige DI& !

5@

o

-
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Givil - |Calc. Index No.
Subject | Quaywall Page No. £€  Rev.
. : References/
MNotes

@Deck Slab "S3"

« Examination of shear crack

Wifr Ordinary Ordinary

Parallel - Vertical
reinforcing bar - o e D16 D16
aumber . I #* _ 5 5
arca of tension reinforcing bar Al e’ 993 . 9.93
web width . by | -mm 1,000 " 1,000
effective depth Ny d| mm . 180 - 160
compression force of an axis .~ [Ny| kN o0 0
design shear capacity of conerete . {Vgq] KN 129.73 ) 118.10
design shear force - V4 kN © 2448 32.16
Examination result (Vy/Ves) ' ' 0192 0.272

Necessity for examination of shear crack without necessity | without necessity
Cgwpd L - — —
¢ sp : . . R
Judgment ' : — S -

. Ditmension of an examination section
Fhe parallel direction to the face line . .

' . Unit width 1.00m
“infterval of reinforcing bor
- L Upper side 116 Lo~
£ _L,u@.m_PQ,.._‘L‘f,ﬁ_-_.%._;-hj{g

gl

D] t
1

1
T Tower, side _DH6 T

Ck
n.e

Thickness of .
e

The vertical direction to the face line

L Unit width 1.00m

o Infrerval of reinforcing bor
Oy ) 200
BRASSANEIE Upper side D16 ==
W U’]L{‘S Arr-—e—-—.--»o—vﬁ_-us——————e—-—f%‘-r—-_—\D
Clyey 4o~ e e e
Uc ! Lower side D16 X
Fas)
',_
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Project |Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil Calc. Index No.
Subject | aquaywall Page No. . &7 = Rev.
References/
: Notes
(ii) Beam
(DThe vertical direction beam to the face line
» Examination of shear crack _
B4y Ordinary Wheel Load (g;‘;‘:h’;z*;f_)
reinforcing bar S| .mm D22 D22 D22
fiumber * 6 6 6
area of tension reinforcing bar A, | em? 2323 23.23 23.23
web width ' by mm 700 700 700
effective depth - d mm 1,130 41,130 1,130
compression force of an axis Nyl kN 0 T 0 0
design shear capacity of concrete V| KN 294.35 294.35 . 29435
design shear force Vgl kN 206.34 249.27 213.53
Examination result (Vy/V.y) : 0.701 - 0.847 0.725
Necessily for examination of shear crack with necessity with necessity - with necessity
' a wpd : 42.05 57.36 - 46,31
asp 80.00 80.00 80.00
Judgment 0K 0K . .. OK

» Dimension of an examination section

Width of bean 0.70m
egl SR100 _,fg
| |

— e gy | -

B ] e —

upper side D19

1230m:m
1{50min
L1 320mm

Height of beom 1.23m

lower side D22

— — 0}

Prepafed by

s .})//1115”/(,\ . .
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Height of beam 1.25m

Vijcith
FU

_i.;‘mw,}f.nq

s e Qe e e —

upper sice D2

tower side D22

e e —

>
[

1150m0m

1L70mm

Project |Detalled Design on Port Reactivation Project in La Union Cale. File No.
Section | cuwil Cale, Index No.
Subject | Quaywall Page No. #&  Rev,
References/
. . Notes

@ The parallel direction beam to the face line

. Examination of shear crack _
' unit Ordinary - Wheel Load

reinforcing bar mm D22 D22

number A 6 6

area of tension reinforcing bar Ayl om? 23.23 23.23

web width by | mm 700 To0

clfective depth d mm 1,150 1,150

compression force of an axis Nyl kN "0 0

design shear eapacity of concrete Val| kN 206.53 296.53

design shear force Va| KN 97.42 157.14

Examination result {Vy/Vq) 0.329 0.530

Necessity for examination of shear crack without necessity | without necessity

o wpd — —
o sp —

Judgment — -

- Dimension of an examination section
nf_bean_G.70n
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Project |Detalled Design on Port Reactivation Project in La Union -~ |cale. File No.
Section | civil _ : Calc. Index No.
Subject Quaywall : Page No. 9 Rev.

" . References/
{3} Examination to Fatigue Limit State - INotes

An examination case is set to Wheel Load (Truck). The fatigue life (numbcr of times of a wheel load
action) is as follows, '
The number of car loading per car carrier 1 650
The number of times of car carriers entry into port per year  : 33 times / year
Lifetime of Berth B : 50 years
Fatigue Life : 650 X33 X50 = 1 072,500 times
The unloading of the car is equally carried out at platforms 1 and 2. Therefore, hfet:me per piatform
becomes as follows.
=1,072,500 /2 = 536, 250 times — 540,000 times
a) EXﬂlTllIl’ltIOIl of Fatigue Limit of Bending
{ i) Examination of reinforcing bar
The safety to the fat1gue limit state of the reinforcing bar is checked by the followmg formulas.
yiX crsed/(fsrd/yb) =
where
o srd : stress in reinforcement due to vériable load (N/mm?)
yi o structure factor |
vb  : member factor

ferd  : design fatigue strength for a reinforcing bar

frd = 190X~ 51 - 2Py /s
Nk o fad
@ =keX(0.81-0.003X o)
k=0.12
¢ : diameter of reinforcing bar (mm)
kg : factor conceming « (=1.0)

fud - desigﬁ tensile strength of steel (N/fmm?)  (=fuk/ vs)
=490/ 1.05 = 466.67 N/mm’ -
fuk : characteristic value for tensile strength of steel (N/mm }
vs matendE factor for steel '
o sp : stress of a reinforcing bar due to permanent load (N/mni®)

N ; fatigﬁe life

Prepared by Y. Anele  |Checked by £. NISHIHVRA
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Project Detailed Design on Port Reactivalion Project in La Union

Calc. File No,

Section Civil

Calc. Index No.

Page No. < - Rev.

Subject Quaywall

[DDeck Slab

D — 1 Deck Stab "S1" : the parallel direction to the face line

DExamination of fatigue limit of bending of i'einforcing bar {deck slab)

References/
Notes

. Wheel Load Wheel Load
unit {Distéibution) (Partial distribution)
' upper lower upper lower
o 0.762 0.762 0.762 0.762
k 012 0.12 0.12 0.12
diameter "¢ " i 16 16 |- 16 16
ko : 1.0 1.0 1.0 1.0
design tensile strength off \\ o\ yis67 | as6.67 | 46667 | 466.67
steel fud .
bending moment :
. .0 2. . .
{(permanent load) Mpd KN-m) 609 » 609 2.99
bending moment :
(variable load) Mrd KN+'m| 2035 10.00 19.08 19.08
o sp Nmin® | 35.62 | 17.49 35.62 17.49
fatigue life N times | 540,000 | 540,000 | 540,000 |-340,000
design fatigue strength for 19824 | 20658 | 19824 | 206.58
a reinforcing bar fsrd
stress in reinforcement ' :
R 119.02 58.49 111.59 111.59
due to variable load o srd ) :
Examination result 0.60 0.28 056 | 0.54.
yi« osd/(fsrd/b) 0K OK OK OK
Dimension of an examination section .
__Unit wiclth 1.00m ,
o inferval of reinforcin bli':lr“
04 T 200mm Loy
65 wor I H i
A= Unper sice Dle | .
VIS ¢:._m._P.Ei_.*,-a..-_..-ﬁ_._.%“:LLlfrg;
Clroy e < s e e U I )
X, Ed T Lower side DI T
o
=
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Project |Detailed Design on Port Reactivation Projectin La Unfon . |Calc. File No.
Section | cuwil Cale. Index No.
Subject | quaywal : Page No. <7/ Rev.
L References/
Notes

' :D-f 2 Deck S-lab "S1" o the vcrtical direction to the face line

‘ D Examination of fatigue limit of bending of reinforcing bar (deck slab)

Wheel Load Wheel Load
unit {Distribution) . | (Partial distribution)
: upper lower upper lower
o 0.762 0.762 0.762 0.762
k : : 0.12 0.12 012 0.12
diameter " ¢ " mm | - 16 16 16 | 16
ko | 1.0 1.0 1.0 L0

design tenstle sfrenpth of
[stee] fd
bending moment )

Nimm?® | 466.67 | 466.67 | 466.67 | 466.67

: ‘m] 41 0.77 4.19 0.77
{permanent load) Mpd KN+ m 9 :
bending moment : : R
. * . . 72 A7
{variable load) Mrd KNem | 14.01 238 _17 7 11
o sp : Nmn? | 24.7} 4.54 24.71 4,54
fatigue life N . " | times | 540,000 | 540,000 540,000 540,000

design fatipue strength for

a reinforcing bar ford
stress in reinforcement

‘idue to variable load gsd

Examination result 0.41 0.07 0.51 0.49
yi* osrd/(fsrd/b) oK 0K 0K QK

20326 | 21254 | 20326 | 21254

82.62 15.21 10449 | 104.49

Dimension of an examination section

| Unit width 1.00m

o infterval of reinforcing Bhi
Yo - - 200mm o
e Upper side D16 =
Y le'i B s g e e e - —_-—m--—--s--—‘————-‘\i:l‘
Clyoy +-a-—ree— e — e - —- L - ¥
Yus L Lower side D16 !
L
Faae]
)_
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Vértical to the face line

Vigth of bean 0.70m
}Qﬁr 53100 ,_ILQ

Project |petailed Design on Port Reactivation Project in La Union Calc. File No,
|Section | cwil ' GCale. Index No,
|Subject Quaywall Page No. <2  Rev.
: . References/

o Notes
2)Beam _ _

D Examination of fatigue limit of bending of reinforcing bar (beam)

The vertical direction beam to |The parallel direction
unit the face line heam to the face line
upper lower { cantilever | upper lower
o 0.753 0.744 0.753 0.744 0.744
K - - 0.12 0.12 0.12 0.12 0.12
diameter "¢ " mn 19 - 22 19 - 22 22
ko . : ' 1.0 1.0 1.0 1.0 1.0
design tensile strength off \(, o | 46667 | 46667 | 46667 | 46667 | 466.67
steel - fud - :
bending moment KN-m| 15080 | 5243 | 100558 | 3348 | 1595
7 {permanent load) Mpd
bending moment : . i
: ‘ 201.25 252.45 4.2 . 55
(variable load) Mrd KN = m 0 36429 131.97 86
g sp N/ 45.65 21.37 3045 13.15 6.36
fatigue life N times | 540,000 | 540,000 | 540,000 | 540,000 | 540,000
design fatigue strength for 189.66 | 19648 | 19248 | 200.11 | 203.10
a reinforcing bar ~ fard : : -
stress in reinforcement 6092 | 10291 | 110.27 | 5185 | 34.53
due to variable load = o sid
Examination result . 0.32 0.52 0.57 0.26 0.17
yi* osrd/(fsrd/b) 0K OK O.K 0K QK

Dimension of an examination section (Beam)
Parallel to the face line

Wigth of kear 0.70n
1] 5@100  10]
) 1
i

B { i \
. Y IO S upper side DZR
"{E upper side M9 "m%
£ - &

& EEE g ¥ E
s R 5 =
Z = o ]
5 &
¥ lower side D22 %

_|omEr ske = - iower side D22

1 R
- Sy
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The'safet}" to the fatigue limit state of concrete is checked by the following formulas.
viX o'ced/(frd/yb) = 1.0

where -

a
Y
Y

‘erd : stress in concrete due to variable load {N/mm?)
i - : structure factor '

b : member factor ‘

frd  : design fatigue strength for concrete (N/mm?)

_ b
ﬁd=k1><fd><(l~——{§-)><(l—

fd

log N
K

)

k=085 . K=17 | o
: design compressive strength of concrete (N/mm?) (=fck/ vc)
 fd=24/13=1846N/mm® -

fck  : basic sfrength for design (= 24 N/mmz) :

o

¢ : malerial factor'for_co'r.lcrete (:1.3)

op : stress of concrete due to permanent load (N/mm?) -

N fatigue life
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(DDeck Slab ;
(D— 1  Deck Slab"S1" : the parallel direction to the face line
(O Examination of fatigue limit of bending of concrete (deck slab)
: : Wheel Load Wheel 1.oad
il O R
. P (Partial
unit (Distribution) distribution)
. unper lower upper lower
design compressive 2 ' -
strength of concrete _fd N/mm 18.46 18.46 18.46 18.46
ki : 0.85 085 | 085 | 085
K 17 17 17 .17
strrf‘ss of concrc;te due '_to N/nimz 125 0.62 125 0.62
permanent load op :
fatiguelife N . times | 540,000 § 540,000 | 540,000 | 540,000
~ |design  compressive . strength‘ off 9.69 1 0_05 9.69 10.05
. |concrete fid : . ‘
slr'ess in concrote due to v'_ar.lablc .load 4.19 206 | 392 393
o 'crd ‘ : . . ?
Examination result : 0.43 0.20 0.40 0.39
yiX o'erd/(frd/vb) 0K 0K 0K O.K

+ Dimension of an examination section

Unit wictth 1.00m

b Section force is the same value as what was used by examination of reinforcing bar.

G miter_voi of reinforcing bar

94 ! I' 200mm |

ﬂg; | Upper side D6 14 _};’L_o'[

[T R TR ' . . 1 0,

Clowcd Vo M T
Uos " Lower side 06— 7

Yo .

co
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O— 2 Deck Slab"S1" : the vertical direction to the face line
OBExamination of fatigue limit of bending of concrete (deck stab)
" Wh .lL q Wheel Load
€l 1,08l . .
. Pttt (Pariial
unit (Distribution). distribution)
: upper lower upper lower
dosign compressive N/ | 18.46 | 1846 | 1846 | 1846
steength of conerete fd :
ki 0.85 .85 (.85 0.85
K 17 17 - 17 17
stress of conerete due to Nimm? 103 0.19 1.03 0.19
permanent load o p . - )
_ fatigune - N times | 540,000 | 340,000 | 540,000 { 540,000
design  compressive slr_cngth of] 082 10.29 9.82 10,29
concrete frd o . : i .
strless in concrete due to variable load 143 .0..63 434 434
o 'crd . . _
Examination result 035 .| 007 0.44 0.42
yiXg'ed/{frd/vb) 00X 0.K 0K 0K

% Section force is the same value as what was used by examination of reinforcing bar.

« Dimension of an examination section

. Unit width 1.00n =

. Inflerval of reinforcing bhr

OQ . 800[“]["\ ;
t’ﬂ‘%{ | Upper side DI& | | 53

Y RLTS T—+——-+—f—%-—-+-—-T-T-——F\

Ty L — e imec s s

U L Lower side DI

U

el s '

—_

Prepared by Y Asiede  lCheckedby . MISHIHUZA

| 2¢1 07 12002

08 108 12002,

242



243

@ NIPPON KOE! CO,LTD,

Project |Detailed Design on Port Reactivation Project in La Union Calc, File No.
Section Civil Calc. Index No.
Subject | Quaywall Page No. S&  Rev.
o References/
Notes
@Beam
‘OExamination of fatigue limit of bending of concrete (beam)
. Wheel Load Wheel Load
unmif, .
vertical beam parallel beam
upper lower | cantilever | upper lower
design compressive Nimo? | 1846 | 1846 | 1846 | 1846 | 1846
strength of concrete fd
kl ' 0.85 0.85 0.85 0.85 0.85
, K ‘ 17 17 17 i7 17
stress of conerete due top o) s | g4 | 078 | 027 | 043
permanent load o p : . ' :
fatigue life N times | 540,000 | 540,000 | 540,000 { 540,000 | 540,600
design  Compressive  strength  of 974 10.14 9.96 10.25 10.33
concrete frd S _
strless in concrete due to \ffanablc load 1.55 " 590 281 108 0.71
o 'crd : :
Examination result . 0.16 0.22 0.28 0.10 0.07
“yiXoglerd/(fidfyb) 0K 0K OK 0K OK

- Dimension of an examination section (Beam)

Vertical to the face line

3% Section force is the same value as what was used by examination of reinforcing bar.

Parallel to the face line

B UM TSN SO
€ — e msmp e —a | . upper side D22
Q upper sice D9 Q
€ = c .
= 1 & = £
kS R & A=
“ Sl [ ol o
(=] uo-,: O ;
1 7 b
K= o
4 tower side D22 K
_|lonEr s - L - tower side D22
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b) BExamination of Fatigue Limit of Shear : - Inotes

Examination of fatigue limit of shear checks the safety of oh!y a concrete portion, When design

shear force exceeds design shear fatigue capacity of a concrete portion, the stress of shear

reinforcement is examined.

Examination of fatigue limit of shear of a concrete portion checks the following formulas.
YyiXVid/Vred = 1.0 '

Vred = Ved X ( 1- Vpd/ Ved ) X (1-log N/ 11)
where, Vrd : design shear force prbduced by variable load

_ Vred : désign shear fatiguc cépacity of member without shear reinforcement
Ved : design sllc_af capacity of concrete | |
_ (see examination of shearing force of ultirﬁate limit staté)
N fatigue life ' |

Vpd  : design shear force prqduéed by permanent load

When not filling the above-mentioned formula, the following formulas examine shear reinforcement. .

yiX ogwrd/(fwrd/yb) £ 1.0

designstressinshear -~ (Vpd + Vrd - ka X Ved )X s Vpd + Ved
reinforcerment dueto ~ o wpd= - X
permanent. load . AwXzX(sings tcosas ). Vpd + Vird -+ Vcd

design stress 1 shear ( Vpd + Vrd - ka X Ved )X s C ved

rehbreementdue o 5wrd=
varibk bad AwXzX(sings+cosas) | Vpd-+Vrd+ Ved
design fatigue strength for : 100 - g wpd
reirforeing bar (shear reinforcement)  fard =190 X(1- P Yys

, i1

where, Aw : area of shear reinforcement within distance "s"
s . spacing of vertical shear reinforcements
z distancé from compression resultant to centroid of tension
reinforcement (=d/1.15)
d : effective depth _
as : angle between shear reinforcernent and axis of member

fud : design tensile strength of steel (=490 / 1.05 = 466.67 N/mm”)
N : fatigue life o '
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a =koX(0.81-0003%X ¢) (ko= 1.0, ¢ : diameter of reinforcing bar)
k=0.12 | k=05
Since shear reinforcement has the bent portion, design fatigue strength, fwrd, is taken as 50% of
value of a calculation result.
(i) Deck Stab
) Parallel to face line Vertical to face line
: Wheel Load Wheel Load
unit | Wheel Load -ol Lon Wheel Load oo -0d
: (Distribution) | . rartial 4 ribution) (Partial
. distribution) distribution)
Vpd kN 9.70 970 10.86 10.86
Vrd KN 32.44 33.06 3630 - 24.69
Ved . : kN 117.03 117.03 108.22 108.22
. Vied kN 5140 51.40 46.62 © 46.62
Examination result vy i-Vrd / Vred 0.631 0.643 - 0.779 0.530 .
* Necessity for examination of shear without without without without
reinforcement - necessity - necessity necessity necessity
o : : ) — e — -
diameter of reinforcing bar ¢ min — — e —
ko ' — — - -
design tensile strength of steel N/mm? . o . P
fud :
design stress in shear )
reinforcement due to permanent N/mm? — — — -
load o wpd .
fatigue life N . times — = = —
design fatigue strength for reinforcing bar . . . o
fwrd :
design stress in shear reinforcement dee to . . - o
variable load - o wrd
Examination result ) . . .
yis owd/(fwrd/b) -
- Dimension of an examination section
Parallel direction to the face line Vertical direction to the face line
__Unit wigdth 100m C Uit width L0Om
“w inI[ter‘VCll of reinforcing bar w In|iervql of reinforcing bhr
Og - Z00mm : ®o " 00 |
Uy F P ol 1 ~ v = P ! 4] & =] 3 H T
e L UpRer sde e 1Tl Wae o1 Upperside Do |1 @G
Clarcu | 4;‘#_‘0_____‘-’______.__”*_1 Ty Cleeny - —a--‘—--m-—----_--—--o---—v.f"l_”ﬁgL
Hiog T Swer_side 16 H Mu= | lLower side DIS !
Y - M .
o 0
-~ : —
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(i) Beam : : o
: Vertical direction beaim to the | Parallel direction beam
Bif face line to the face line
Wheel load Whee! Load Wheel load
{Cantilever) -
Vpd kN S 12,54 92.10 56.03
Vid ' kN 27345 242 86 202.21
© Ved kN 269.71 269.71 271.71
Vred kN 75.26 85.05 103.28
Examination result  + i+ Vrd / Vred 3.633 2.855 1.958
Necessity 1;27:%?2;2‘::?“ of shear with necessity with necessity with necessity
o 0.771 0.771 0.771
k 0.12 - 0.12 012
diameter of reinforcing bar ¢ mem 13 13 13
ko (KO 10 1.0
design tensile strength of steel N/mm? 466.67 466.67 466.67 :
design stress in shear .
reinforcement due to permanent Nfmm? 58.80 48.09 29.87
load o wpd ' o
fatigue life N : B 340,000 540,000 540,000
dcs1g.n fi‘gildgue strength  for rcmforcmg_ bary 95.75 98.27 102.55
(Ichgn stress in shear reinforcement due to 42,06 © 3298 18.43
varidble load o wrd
Examination result 0.44 0.33 0.18 .
yi* oawrd/{iwrd/b) 0K OK Ok

Vertical fo the face line

+ Dimension of an cxamination section (Beam)

Parallel to the face line

Wigth of beerm .70 " wigth of begn 0.70n
00, Sel 107 o0, = 190
foo_Seno g :ﬂfﬁsm_%a _

S T IO I R S B I
: S A - ugper side D22 7
R upper sise D% u%
= ay
3 £ € <
o £ 1 £
g dg & % G
. EER u SR
3 e =3 o
+ 7 b
o o
i lovigs side D22 2 )
B i - lamer side D22
Prepared by Y Ande . lCheckedby R - WISHIHVEA

| 2016712002

28 1 08 12002,

246



247

@) NIPPON KOEI CO,LTD,

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

Section Civil Calc. Index No.

Subject Gruaywall Page No. £€  Rev.

: References/
Notes

A7) De31gn of Pile Head

Because the thickness of the concrete above the pile heads is small in pier, the embedment length of
ile is calculated on the assumption that there is no punching shear of concrete and the loads are
ransmitted from the beams to piles only through the bondiﬁg between the pile circumference and
boncrete without as‘sistancé of shear _sirength of concrete against punching
(1} Section Force
Maximum axial force Sd =765.6 kN

| (Farthquake parallel direction to the face line)

Maximum pile head moment My =799.0 kN + m (Barthquake Sea—Land)

(2) Examination to psle head moment _ _
The necess1ty embedding length to pile head moment computes from the followmg formulas.
L= [(GXMO/(Bxfad))x ybX yi
where + L : necessity embeddmg length to pile head moment {mum)
M, : plie head moment { = 799,000,000 N - mm)
"B : diameter of the pile { 700 mm)
fad : design bearmg strength of superstructure
(The same value as the design compression strength of concrete)
(=24/1.3 = 18.5 N/mm’)
yb : member factor (=1.15)
vi - structure factor (=1.0 (earthquake condition) )

L= (6X799,000,000/( 700X 18.5) )X 1.15X 1.0 = 700 mun’
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(3) anmmatron to axial force

The nccessuy ernbeddmg Iength to axial force computes from the following formulas.
=P/ ¢ X food / vh)

where, - P

¢

food : design bond strength between the pile and concrete

_[‘ck :

v C

(4) Determmatron of the embeddmg length of piles

The cmbeddlng length to superstructure of a steel pipe plle does as follows from the

above—ment:oncd examination result

: material factor f01 concrete
L= 765,600 /{ 700>< x X 0,704 /1.0 ) = 495 mm

calculated vahle of axial force acting on plle in de51gn '
(=8d=765,600 N)

. outer penmeter of the cross section of pile (diameter : 700 mm)

(=0.11 X Pek™ /v ¢ = 0.11 X 24 /1.3 = 0.704 N/mm® )

charactenstlc compressive strength of concrete

member factor

- L =700 mm
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8 ) Examination of welding of reinforcing bar and steel pipe pile
The lower reinforcing bar of a beam is welded to the plate attached in {lle steel pipe .pile. The
diameter and number of ldWer reinforcing bar of the parallel and vertical directions beam to the face
line arc as follows. _ _ _ | '
Dmmeicr T D22 . . Number 6 picces
(1) Examination of thickness of plate |
The thickness () ofa plate is calculated by the followmg formula.
t=T/{(LX 14 )  (mm)
where., T : Action tension {N)
T= As X aggagXn
As cross-section area of reinforcing bar (mm?) (D22 As = 387.1mm’)
0 5 - allowable stress of remforcmg bar (SD345 : =176 N/mm %)
n : number of reinforcing bar (=6 pieces) . |
L : Welding length of a plate '
T+ allowable tensile stress for steel at welded zone
(S8400 =140 N/mm?)
* Welding length of a i:alate _
The outer perimeter of steel pipe pile is 700mm, and a plate is divided 'int_o foﬁr.
L==n ><700/4 550 m
- Action tensmn '
T=387.1X176X6=408,778 N
+ Thickitess of plate
t=408,778/(550X140)=53mm — 9.0mm
(2) Examination of the welding of steel pipe pile and a plate
. Welding size is made into what 'sa;tisﬁes the following formulas.

tt5¥T/(aXL VE oty

The sign of an upper formula is-shown 7 o welded Z(;m.p
in the right figare. &\ R
T L " N
=0. X _ w i
. where a=07Xa | T __§j§_e_el
Weldmg size is set to 9mm. : i S
: weldmg size

408778/(07X9><550)_1180N/mm = l4v rvunu U

Prepared by - Y Analo |Checkedby  P. NISHHUZA

| o [ 2¢1 ¢7 12002 | | 08108 12002




@ NIPPON KOEI CO, LTD.

Project |Detailed Design on Port Reactivation Project in La Union

Calc. File No.

Section Civil

Calc. Index No.

I= 0uXAs/(F2XAX 1)

{3) Examination of the we]ding of a plate pile and rein'{b:lrcing bar

The welding length of reinforcing bar computes by the following formulas,

where 1 : welding size (=D/3 D : diameter of reinforcing bar)

Subject Quaywall Page No, - 49 ~ Rev.
: . References/

Notes

T ! allowable shearing s_tres's for steet at welded zone (=80 N/mm® )
1=176X387.1/( Y 2X{22/3)X80)=82.1 mm

Therefore, welding length is setto | = 100 mm.
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