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®Deck Slab "S3"

]anmmatlon of shearing force capamty of ultimate limit state

unit Oxdinary Ou}n_lal Y
- Paralle} Vertical
reinforcin.g bar . D19 D19
number of reinforeing bar 5 5
" area of reinforcing bar As cm? 14.33 14.33
width of member by mm 1,000 1,000
effective depth d | mm 170 150
" axial cémpressive force Ny kN 0 0
Aw : mm? | 2.634 2.534
s ° - a0 90
s mm 200 200
Vea ' kN 97.98 90,12
Vs | ' kN 56.19 49.58
Vya KN | 15417 | 13970
Va kN | 46.82 61.51
Examination result (vi* Va/ Vya) 0.364 0.528
Judgment : oK 0K

» Dimension of an examination section

The parallel direction to the face line

Unit width 1.00m
Iniﬂ‘,Eﬂvul of reinforcing b
©

200 mm
1. Upper side Pk

o R N ———————— -

' lower side D19

slal
™M

Thickness
djoc.j\—fS

The vertical direction to the face line

C Unit width 1.00m
Intervaol of reinforcing Bpr

n o

ﬁ%s 1 Upper side D19 N =

M, pre e e < —+ V)

4 Xy t-———— - — - - — - — -}

-_Léldo ! lower side D19 !

[
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(ii) Beam
(DThe vertical direction beam to the face line
» Examination of shearing force capacity of ultimate limit state
. P Wheel Load
unit Ordinary (Truck) Earthquake
reinforcing bar D25 D25 D26
number of reinforeing bar 6 6 6
‘area of reinforcing bar As cm? 30.40 30.40 30.40
width of member b mm 700 700 700
effective depth d | mm 11,130 1,130 1,130
axial compressive force N'a kN ¢ 0 0
Aw mm? 3.972 3.972 3.972
s ° 90 80 90¢
s min 160 - 100 100
Vet kN 226.81 22681 226.81
' kN | 1,170.88 1,170.8% 1,170.88
WVyd kN 1,397.69 1,397.69 1,397.69
Ve kN 426.69 626.66 591.19
' Exémination.result (vi* Vaf Vya) 0.366 0.538 0.423
Judgment 0K oK O.K
» Dimensioen of an examination section :
Width of beam_ 0.70m
100 __SRI00 ﬁé'
t —]—e—s+—2—8—0—n—}——
N upper side D23
o
£ =
d £
2 EL=
% a1
+ = A
£ =
D
L] .
T lower side D25
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@The parallel direction beam to the face line _
+ Examination of shearing force capacity of ultimate limit state
S . : Wheel Load
unit . Ordinary (I'I‘ruck(;a Earthgquake
reinforcing bar D25 D25 D25
number of reinforcing bar 6 6 6
area of reinforcing bar As cm? 30.40 30.40 30.40
width of member bw mm 700 T00 700
- effective depth d mm 1,150 1,150 © 1,150
axial compressive force N'a kN 0 -0 0
Aw mm? 5.730 5730 5.730
s ° 80 - 90 a0
s mm 100 100 ‘100
Vea kN 224.30 224,30 224,30
Vea kN 1,644.26 1,644.26 1,644.26
Vya kN 1,868.56 1,868.56 1,868.56
- Va kN 406.22 542.03 . 633.54
Examination result (vyi* Va/ V) 0.261 0.348 0.339
Judgment 0K 0K - 0K .
» Dimension of an examination section
VWidth of beam .U_.7 I
00 Se100 10 l
L ,._‘,_,o#,.;,i,‘_._‘ e
&l | upper side D25| |
o . .
£ £]
g £l
h4 el | 3
% S5
- 5
£
O
[i7}
+ lower side D25
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+ Examination of shearing force capacity of ultimate limit state

@Other beams {Cantilever (Beaﬁ_x 4). Beam of the Direction of Slant (Beam 7))

unit Cantilever . Bea.m of the
: Dirvection of Slant
reinforcing bar D25 D26
number of reinforcing bar 6 6 -
area of reinforcing Bar As cm? 30.40 30.40
 width of member bw mm 700 700
effective depth d mm © 1,130 - 1,150
axial compressive force Na | kN -0 0
A mm? 3.972 - 3.972
s ° 90 90
8 mm 100 100
Ved kN 226.81 228.61
Vaa kN 1,170.88 ~1,191.60
Vya kN ©1,397.69 1,420.21
Va kN 384.01 674.57
Examination result (vi* Va/ Vya) - 0.330_ . 0.5670
- Judgment 0K 0.X

face line.

- Dimension of an examination section

Beém of the Direction of Slant

Width of beam 0.70m

g >@100 ll.U[f}

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

Section Civil Cale. Index No.

Subject Quaywall PageNo. % Rev.
Roferences/
Notes

Dimension of section of cahtilever is the same as the vertical direction beam to the
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Notes

(2) Examination of Serviceability Limit State
Design load is computed vsing the following formulas.
S =y X 8, + kXS,

where _ _
Sk : characteristic value of load for examination of the serviceabiliiy limit state
S, : characteristic value of pcrmanent load
S, : characteristic value of variable load _
kpke - constants to represent the effects on crake widths and the corrosmn of sleel by the .

permanent load and variable load, respectively. It may be taken tha_t k, is 1.0 and k, is
0.5. '

a } Examination of Flexural Cracks

Flexural crack width (w (mumn)) is computed By the following formulas.
. - U s ) )
W=k - {4e+0.7(Cs- ¢ )3 (ot e a)
. =5

k ; constant indicating the effect of the bonding proﬁer’[ics of the steel material, which
inay usually be taken as 1.0 in the case of deformed bars.
¢ ; covering(mm) '
Cs ; distance between centers of stecl materials(mmm)
¢ ; diameter of steel materials(mm) _
£ 'sa > constant introduced to represent the increase of crack w1dth caused by creep and
drying shrinkage of concrete (this can be o under seaweter, and elsewhere 150X
109 _
s ; increased stress on reinforcel.nenl <=ME/(A55 dy
Es ; Young's modulus of reinforcement (-2.00X 10° N/mim?)
M. ; bending moment o o
A, ; area of reinforcing bar  (mm?)
} ; Distance between stress (mm) .
d ; eftective depth (mm)
Permisible crake width is coinputed by.thc following formulas.
- Permisible crake width upper side reinforeing bar  w,=0.0040 c -(tnum)

lower side reinforein gbar w,=0.0035¢  (mm)

Prepared by ¥, Awilo Checked by 2. NISHIMURA -
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Section Civil Calc. Index No.
Subject | Quaywall - Page No. $%4 Rev,
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Notes
(i) Deck Slab
(DDeck Slab "S1" : the parallel divection to the face line
« Examination of flexural erack of serviceability limit state
Wheel Load Wheel Load
rti P 1
T Wheel Load (?alt.ml , ( .art.lal .
‘ Ordinary (Distribution) distribution) | distribution)
unit Vertical to the | Parallel to the
face line face line
upper | lower | upper | lower | upper | lower | upper | lower
reinforcing bar mm | D19 | Dis | Dig | D19 | D19 | D19 | D19 | D19
diameter P min 19 19 19 19 19 19 19 19
covering ¢ | mm 60 70 60 70 60 T0 60 70
dzz;at‘;ﬁ gg;‘;ie“ Gl mm [ 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
E‘;?g;’;em s | Me KN-m{ 7.60 | 3.45 | 760 | 3.45 | 7.60 | 346 | 7.60 | 3.45
e Toad) M. [kN-m| 2532 | 11.49 | 2650 | 12.02 | 2106 | 21.06 | 26.94 | 26.94
az:;;ﬂoa & M. |kN-m| 2026 | 920 | 2085 | 9.46 | 18.13 | 13.98 | 21.07 | 16.92
poa (f’ti;?;ﬁ’)“_mg 1A| em? | 1433 | 14.33 | 1433 | 1433 | 14.33 | 14.33 | 14.33 | 14.33
effective depth . d mm 180 170 180 170 180 170 180 170

" |increased stress i
on reinforcg)ment 6 sl Nfmm?2 | 82.26 | 40.46 | 84.65 | 41.63 | 73.61 | 61.52 § 85.5b 74.45
(design loa . :
increased stress :

" |on reinforcement g se| Nfmm? | 30,86 | 15.18 | 30.86 | 15.18 | 30.86 | 15.18 | 30.86 | 15.18
(permanent load) - . .
%;?;illﬁf)k width | b m | 0208 | 0.143 | 0.210 | 0.146 | 0.190 | 0.186 | 0.212 | 0.212
&ee"r‘:;gil‘;;i“li:é)dth w2! mm | 0112 | 0.092 | 0.112 | 0.092 | 0.112 | 0.002 | 0.112 | 0.092
ii;:;;mble crake| | o 0.240 | 0.245 | 0240 | 0.245 | 0.240 | 0.245 | 0.240 | 0.245

L. ‘ . Cotwl<wa | wlewa | wli<wy | wli<wa | wli<wa | wl<wa | wli<wa | wl<wa
Examination result {designload) | "o "\ "6 17| "o | ox | 0K | 0K | 0K | 0K

Examination result w2<wa | w2<wa | W2<wa | W2<wa | Ww2<wa | w2<wWa | w2<wa | w2<wa
{permanent load} OK | OK | 0K | OK | OK | OK | OK | OK

- » Dimension of an examination section

L Unitwidth LO0m

InFe

fo.
|

rvol of reinforcing bar
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@Deck Slab "1 the vertical direction to the face line
+ Examination of flexural crack of serviceability limit state .
Wheel Load Wheel Load
| Wheolloaa | ‘Fartial (Partial
' Ordinary (Distribution) distribution) distribution)
unit - T Vertical to the | Parallel to the
) face line " face line
upper | lower | upper | lower upper | lower | upper
reinforcing bar mm Di9 D19 D19 D19 D19 D19 D19 D19
diameter 6| mm | 19 19 19 19 19 19 19 19
covering c| mm | 80 90 80 80 | 80 90 80 90
: “zz;"“t‘;;: 3?;‘::9“ ¢,| mm | 200 { 200 | 200 | 200 | 200 | 200 | 200 | 200
EEZ?Lsztent oad) | Me KN - m 612 | 194 { 612 | 104 | 612 | 194 | 612 | 1.04
agﬁgglte Joad) Me|kN-m| 2041 | 647 | 21.36 | 6.77 | 2052 | 2052 | 14.83 | 14.83
‘ ?&2:;;?105 d) M. |kN-m{ 1633 | 518 | 1680 | 533 | 16.38 | 12.20 | 1354 | 9.36
ig‘ia&iﬂ?;ff)m"lg As| em? | 1433 | 1433 | 1433 | 1433 | 1433 | 1433 | 1483 | 1433
effective depth | d | mm | 160 | 150 | 160 | 150 | 160 | 150 | 160 | 150
increased stress . )
on reinforcement Ut Nfmm?| 65.39 | 22.81 | 67.30 | 23.47 | 65.61 | 53.78 | 54.22 | 41.24
(design load) : ' :
increased stress S . .
on reinforcement 6o Nfmm?| 24,52 | 856 | 2462 | 855 1 2452 | 865 | 2452 | 855
(permanent load) : :
?;;?;lzgﬁ)k width |1 m | 0.213 | 0.120 | 0217 | 0.130 | 0.214 | 0.204 | 0.188 | 0.173
gfe’i‘[‘;igi“i:g)dth w2| mm | 0122 | 0.004 | 0.122 | 0.094 | 0.122 | 0.094 | 0.122 | 0.094
&?:‘1‘?}:5“’1’3 crakel | im | 0320 | 0315 | 0.320 | 0.315 | 0.320 | 0315 | 0.320 | 0315
Examination resuit (design load) wl<wa | wl<wa | wl<wa | wi<ws | wl<wa | wl<ws | wi<wa | wl<wa
i 0K 0K 0K 0K 0K QK 0K 0K
Examination result w2<wa | W<wa | w2<wa | w2<w, | w2<wa | w2<wa | Ww2<wa | w2<w,
{permanent load) 0K 0.K 0K 0K 0K 0K OK CX
« Dimension of an examination section
Unit width 1.00m
Inflterval of reinfForcing bhr
no
of = Upper side DI9 R E=;
€W, -+ -.__F_L’D._.ﬂp-_-.o_-_-ﬂ_-.:_i\%ﬂ
_Y_\fo_l G g g =
-Egci ! lower side D19 !
[ :
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_ References/
(@®Deck Slab "S3" Notes
« Examination of flexural erack of serviceability limif state
Ordinary Ordinary
unit Parallel Vertical
uppsar lower upper lower
reinfoi‘cing har mm i)19 D19 D19 D19
diameter ¢ mm 19 19 19 19
covering c mm 60 0 80 90
distance be_tween centers ofbar| C, mim - 200 200 200 200
moment {permanent load) M. [kN*m| 5.16 — 2.02 0.28
moment (variable load) Me [kKN*m| 17.19 e 6.73 0.92
moment (design load) M. |[kN-m| 1376 | — 539 | 0.74
aijea of reinforcing bar (tension)| As | cm? 14.33 14.33 14.33 14.33
effective depth d | mm | 180 | 170 | 160 | 150
increased stress on reinforcement . .
Clocson oad) o |N/mm?| 55.85 2157 | 3.26
increased stress on reinforcement : : :
(pormanent load) - 0, |N/mm?| 20.95 — 8.09 1.23
flexural crack width - ‘wil mm | 0157 | — | 0115 | 0.081
{(design load)
flexural crack width w2 | mm 0.093 . 0.085 0.076
(permanent load)
permisible crake width Wa | mm | 0.240 — 0.320 | 0.315
L . wl<wa . wl<wa | wl<wa
Examinatfion result (design load) 0K 0K OK
o w2<wa i w2<wa | w2<wa
Examination result (permanent load) 0K 0.K 0K
- Dimension of an examination section
The parallel direction to the face line
: . Unit width 1.00m ,
Infterval of reinforcing bpr
- wo 200 mm - I
=g ) Upper side DIg9 RSEE
c mm —:—-—a--—-ap-—--ow-ﬁ-«v»e*——-—--a—-Jl— —IL*-E
B e VI IO EP. 5
%‘ us ! lower_side D19 ! .
wr
P
The vertical direction to the face line
o Unit width_ 1.00m
Infterval of reinforcing bhr
e ' —
C—r H
= Upper side DI9 ] =
C U'h_) 4»—4»‘—-—83‘-4‘4--1—-—--9—--—--9—--:— ﬂ—ﬂ
_‘Lc}_X(.U -T——o—————o—‘—_f-—e—-—---e—;--—----o-~r{I--
= U= : i
e = S lower SIIOIE’ D19 )
-
Prepared by Yildnao |Checkedby . NISHIMUZA
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Project
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Caic.'Fi'le No. -

Section Civil

JCalc. Index No.

Subject Quaywall

Page No. JS'2 Rev.

References/
(i) Beam Notes
(DThe vertical direction beam to the face line
» Examination of flexural crack of serviceability limit state
Ordinary Whee! Joad (Truck)

unit .

i upper - lower upper lower
reinforcing bar mm D25 D25 - D25 D25
diameter ¢ | mm 25 25 . 25 25 .
covering ¢ mm 90 110 90 110
distance between centers ofbar | Cs mIn 100 160 100 00
moment {permarient load) Me | kN-m | 476552 | 10267 | 47552 | 102.67 -
moment (variable load) Me | KN -m | 17162 98.76 | 33528 | 304.08
moment (design load) Mo | kN-m | 56133 | 15205 | 643.16 | 25471
area of reinforeing bar (tension)| A, | ~em? | 60.804 | 30402 | 60.804 | 30.402
effective depth ad | mm 1,100 | 1130 | 1,100 1,130
increased stress on reinforcement | ) - ¥ : :
{design load) L o se | Nfmm? 98.39 47.77 112.73 80.03
increased stress on reinforcement : - :
{permanent load) - e | Nfmm? 83.36 32.26 83.35 _ 32.26
flexural crack width wi| mmn 0.265 0.192 0204 | o271
(design load) _ .
flexural erack width w2 | mm 0.234 0.163 | 0.234 0.153
{permanent load) .
permisible crake width wa | mm 0.360 | 0350 |- 0.360 0.350

: L . : wl<wa wl<wa wl<wa wl<wa
- Examination result {design load) 0K 0K 0K 0K
Examination result (permahehf load) wé?(v 2 wc2)'<l\;a w(2)<1\{v & wg?g 2
* Dimension of an examination section =~
Width of beam 0.7i?n .
LON Se100 - 10
I I P I
b - T;EBE’;&?BEE -1
3 £
E el
s =l
R O
= =
Re)
.QJ ’
I lower side D25
Prepared by Y. Aneco |Checked by ~ 2+ MisHIMURA
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References/
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(@The parallel direction beam to the face line
. Examination of flexural crack of serviceability limit state
' Oxdinary Wheel load (Truck)
unit
upper lower . upper lower
reinforcing bar mm D26 D25 D25 B26
. |diameter ¢ mm 25 2 " 925 26
covering c mm 70 90 10 90
distance between ceniters of bar C, mm 100 100 100 - 100
moment (permanént load) Me |EKN-mi{ 47552 . 36.36 476.52 36.36
moment (variable load) Me [EN-m| 10668 | 5836 204.95 338.05
moment (design load) Me (kNm 528.86 65.5635 578.00 205.39
area of reinforcing bar (tension)| A’ cm? 60.804 30.402 60.804 30,402
effective depth ' d mm | 1,120 1,150 1,120 1,150
increased stress on reinforcement .
Gosion oad) e o, |N/mm2| 90.60 20.17 99.02 63.21
increased stress on reinforcement : ’ ; .
(heemanent load) oemer g, |Nmmz| 8146 1119 | 8l46 1119
flexural crack width wl | mm | 0200 0.103 0.214 0.192
{design load) _ .
flexural crack width w2 | mm | 0.185 0.085 0.185 0.085
(permanent load) :
permisible crake width Wa mm 0.280 0.315 0.280 0.315
L ' . wl<wa wl<wa wl<wa wl<wa
_ Examination result (design load) OK 0K 0K 0K
. . - ’ W2<w, Wa<wa Ww2<wa wW2<wa
Examination Iesulf; (pe_lmanent load) 0K 0K 0.K 0K
oo Dimension of an examination section
: ' : ; Width of beam 0.70m
o]y 58100 - _ 100
& upper side D235 -1
9 ! :
CE} £
e £
g oEE:
5 Sl
+ =
<
!
B o
Tt 1 lower side D25
Prepared by N Ao |Checked by 2. NISHIMURA
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Detailed Design on Port Reactivation Project in La Union

Project Calc. File No.
Section Civil Calc. Index No.
Subject Quaywall PageNo. £/ Rev.
. ' ' L . References/
@0ther beams (Cantilever (Beam4 )., Beam of the Direction of Slant - Notes
(Beam 7). Fender attachment part (apron))
+ Eixamination of flexural crack of serviceability limit state
_ Cantilever Beam of the - Fender
wnit antriever Direction of Slant | attachment part
upper | lower upper | lower upper lower
reinforcing bar - mn D25 D25 D26 D25 D19. Dig
diameter ¢ | mm 25 25 25 26 19 19
covering ¢ | mm g0 110 130 90 70 90
dlﬁl.s)t::me between centers of] .| mm 100 100 100 100 100 9200
moment (permahcnt load) M. | kN m| 288.41 — 114.24 | 57.12 0.00 0.00
moment (variable load) Me|kN-m| 621.18 - 447.68 | 299.16 | 188.70 | TL1.Bb
moment (design load) M. |kN-m} 599.00 — 338.08 | 206.70 | 94.35 35.93
Axial Load (permanent) N[ kN 0.00 - 0.00 0.00 0.00 -48.00
s &ifsﬁff)mmg em? | 60.804 | 30.402 | 60.804 | 30.402 | 28.65 | 14.325
effective depth d| mm | 1,100 | 1,130 | 1,060 | 1,150 420 400
increased stress on e )
reinforcement (design load) 0.} Nmm2| 104.99 61.57 63.87 86.60 86.66
increased stresson . 2 ) . ’
e montommancnt load) | © 2| Nmm? | 50.55 2080 | 1765 | 000 | 89.72
flexural erack width wl| mm | 0.278 — 0.262 | 0.194 | 0.196 | 0.284
(design load) . _
flexural crack width w2| mm | 0.166 - 0.146 | 0098 | 0.000 | 0.291
(permanent load) : g
permisible crake width - |wa| mm | 0.360 — 0.400 | 0.315 | 0.245 | 0.315
o . wl<wa o wl<wa | wi<wa | wl<wa | wl<wa
Examination result (des_lgn load) 0K 0K 0K OX 0K
o L w2<wa . w2<wa | w2<wa | w2<wa | w2<wa
Examination result (permanent load) 0K 0K 0K 0K 0K

* Dimension of an examination section

Dimension of section of cantilever is the same as the vertical direction beam to the

face line.

Beam of the Direction of Slant

£
[¢] SE140

Helght of keam 1.25m

e —a gl
upper side D23

lower side D25

1010
110mm

1150mm

Fender attachment part

Horizontal reinforcing bar

r
|
t

t¢nsie re'ﬂforc‘ng oar D}9 %
_}1 e e Tl_*

Vertlcal remforcmg bar

_g_egsl.e renforcing tar, gh_ [ [
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Project Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil - B . : - |caic. Index No.
Subject Quaywall o Page No. 62  Rev.
' References/
Notes
b) Examination of Shear Cracks
For members subject to shear forces, it may not be required to examine shear cracks when fhc
design shear force, Vd, isﬁmaller than 70% of the design shear capacity of concrete, Ved. When
examinaﬁm for shear crack is necessary, the stress in shear reinforcement due to permanent load is -
" confirmed smaller than the limiting value for the increment in stress in ordinary reinforcement due to
permanent load.
| , { Vpd + Vrd - k2 X Ved )X s Vpd + Ved
o wpd = AwXzZX(sinas+cosas)  Vpd+Ved +Ved
wher | owpd : deslgn stress in shear remforcement due to permanent load
Vpd E desngn shear force produccd by permanent load
- Vrd : d851gn shear force produced by variable load
Vc;d : demgn shear capacxty of concrete
(sec examination of shearing force of ultlmate 11m1t state
It c0n31d<_3rs as yb=vyc=1.0)
Aw area of one unit of shear reinforcement
5 : spacing of shear _reiﬁforcement
z : distance from compression resultant to centroid of tension
 reinforcement (=d/1.15) '
d : effective dcbth
@s : angle between shear reinforcement and axis of member
ko : The factor fbi‘ taking into consideration the influence of the
fréquchcy 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 Speclﬁcatlons 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 o sp = 80 N/mm®
Prepared by ¥ fudo |Checkedby 2. NISHIMuZA
261 ¢712002 08 108 12005
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(i) Deck Slab 7
(DDeck Slab "S1" : the parallel direction to the face line

+ Examination of shearing crack

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

Section Civil Calc. Index No.

Subject Quaywall Page No. ~ &5 Rev,
References/
Notes

. Wheel Load | Wheel Load
: ' ~ | (Partial (Partial
unit | Ordinary (Eigfé{)ﬁ;ii) distribution) distribuﬁon)
. Vertical to the|Parallel to the
. face line face line
reinforcing bar D19 - D19 - D19 - D19
number of reinforcing har b -5 B 5
e of tension reinforcing| 4 | 2 14.33 ©14.33 14.33 14.33
width of member be | mm - 1,000 1,000 1,000 1,000
effective depth - d { mm 170 - 170 . 170 170
|compression force of an axis |Na| kN 0 0. 0 _ 0
design shear capacity of Nyl 1Ny | 13902 | 13902 | 139.02, 139.02
concrete : e ) g
- {design shear force Val| kN - 31.21 32,12 28.23 24.05
Examination result (Va/Ved 0.226 0.231 .- 0203 - 0.173
. . - without without _without without
Necessity for examination of shear crack . : . . : .
necessity necessity necessity necessity
o wpd - — — —
o sp — — - —
Judgment - — — —
~ + Dimension of an examination section
; Unit width 1.00m )
Interval of reinforcing bhr
n o 200 mm
e ] Upper side D19 b =
c an A—:A—A}“-——--E)op-w-u—e—-————-o—-—-—ﬂ—-—!— I~
X A e g g L TY
Uﬁm e o iy T 7
Qe lower side D19 )
[t} ‘ ‘
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Subject | Quaywall PageNo.. £% Rev.
' References/
» - MNotes
(@Deck Slab "S1" : the vertical direction to the face line
+ Examination of shearing crack : S
; Wheel Load | Wheel Load
L (Partial (Partial
unit | Ordinary (E?slfrﬁ)i‘:iii) distribution) | distribution)
i Vertical to the|Parallel to the
face line face line
reinforcing bar 3 D15 D19 D19 D19
number of reinforcing bar : 6 b R S . B
E:&:a of tension 1'e1nforcu?g A, | cm? 14733 14.33 . 14.33 14.33
width of member by | mm 1,000 - 1,000 - 1,000 1,000
effective depth _ d | mm 150 150 150 150
compression force of an axis | Na| kN 0 S0 L0 0
design shear capacity of |y |y | 19786 127.86 127.86 127.86
concrete : :
design shear force . . - {Va] kN 34.14 . 35.13 . 2515 . 29.33
Examination result (Va/Ved) 0.267 0.275 0.197 T 9.220
Sl . - without without without without
Necessity for examination of shear crack ) . . . .
necessity necessity necessity necessity
cwpd — — C —
‘osp . o — _— — —
Judgment i — : — - —
"+ Dimension of an examination section
_ Unit width 1000
- Infterval of reinforcing bhr
. ﬂ—Q .
o Se | Upper side DI9 N
c|w —r--—o‘--——-—ev--w-—-f&u—-—u-a—--—-—_——e—--r—-——-Ln
. —5 Mu\] Tv«&*—u-—e—-—-—e—————o——-—---&-—T—' -
= Yo lower side D19 )
T
Preparedby V. fnse |Checkedby E. NISHIMUPA
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' : . JReferences/
@Deck Slab "S3" - _ Notes
+ Examination of shearing crack _
' unit Ordinary | Ordinary
Parallel Vertical
reinforcing bar - ‘ ‘D19 | D19
number of reinforcing bar & b
;:ia of tension réinforcing A em? 1 4.33 914.33
width of member by mm 1,000 1,000
- {effective depth d mm o170 150
compressioﬂ foree of an axis N kN 0 . 0
design shear capamty of Vot kN 139.02 127.86
conerete - .
" |design shear force - Va kN 2448 . 32.16
- |Examination result (Va/Vea) o 0.176 1 0.252
Necessify for examination rﬁ' shear crack w1thm.1t w1tl_109t
. ; necessity necessity
g wpd — =
o 5p ) : - =
Judgment - ' : ' — —

. _Dimensibn of an examination section
The parallel direction to the face line 7 _
' . Unit width 1.00m . _,

Inffervatl of reinforcing bhr -
ﬂ—Q . 200 mm . §
| gﬁuﬁ_ %-HF,A.QBQ‘MEE@-*QQ-+-_;I—_K}E g
(XJ_\@ _:-+._-+._"-_+I__-+._-+_+—"*_
-EUQ \ lower side D19 ;
I—0
The vertical direction to the face line
L Unit width  1.00m ,
- Inftervol of reinforcing Bhe
neo - I
Rt H Upper side Di9 HE
C U'IU_) -T*vw—{)—-*-—-—v-**—&**—~4+*‘—“*-.-°—‘*—'*ﬂb—---1—‘-—-mm
ﬁl(u —-:—-———o———--——o—--———ol—‘--—--—&-n—-—o-——:— ham.
ey =- lower side 119 !
o '
Prepared by . Y Anse |Checkedby = 2. NISHIMURA -
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» Examination of shearing ¢rack

Project Detailed Design on Port Reactivation Project in La Union Calc. File No,
Section Civil ' Calc. Index No. _
Subject Quaywall PageNo. #4 Rev.
; : References/
(i) Beam Notes

Wheel Load

unit Oxdinary ' (Tyack)
reinforcing bar D25 D25
number of reinforcing bar + 6 - 6
a:;a of tension reinforcing A em? 30.402 30‘_402
width of member baw mm 700 700
" |effective depth d mm 1,130 1,100
compression force of an axis N'a kN 0 £ 0
dstfji?e’ige“ capacity of Va | KN ' 321.80 321.80
design shear force Va kN . 867.01 424 .46
Examination result (Va/Ved) ©1.140 1.319
Necessity for examination of shear crack with necessity | with neceésity
o wpd. 58.46 70.41
sgsp . 80.00 80.00
Judgment 0K 0K

- Dimension of an examination section

Helght of beam 1.23m

Wigdth of bean

0.70m

10 Seine 10
. T 1

bt B e

—d—t—e—bn—0—on—

-

upper sicde D2

tower side D25

1130mm

1050mm
1150mm

T s
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Section | civil Calc. Index No,
Subject Quaywall Page No. £7 . Rev.
: ' References/
Notes

@The parallel direction beam to the face line

+« Ixamination of shearing crack

Wheel Load

unit ' Ordinin'y (Truck)
reinforcing bar D2b D25
number of reinforcing bar. 6 6
E:;ia of tension .remforcmg A em? 30 40.2 30 409
width of member by | mm 700 700
effective depth d mmn 1,150 1,150
compression force of an axis | Ny kN : .0 0
design shoar capacity of |y TN [ 150 sig2s
design shear force Va kN 466.36 . b66.29
Examination result (Va/Ved) 1.465 1779
Necessity for examination of shear crack with necessity with nécessity :
o wpd - 57.563 7015
@ Sp . 80.00 80.00
- {Judgment 0K 0K

= Dimension of an examination section

\%

100 5elog 1o

dth of beam 0.70m

Height of keam 1.25m

upper side 125

1070mn

lower side D25

—r

1170mm

1150mm

Prepared by
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C _ : References/
@0ther beams (Cantﬂever (Beam 4 ), Beam of the Direction of Slant (Beam 7 I}IOteS

-« Bixamination of shearing crack

unit Cantilever Diisz?noffﬂslfant

reinforcing bar D25 D25
number of reinforcing bar 6 8
area of tension reifoxcing) A | et 30.402 . 50.402
width of member bw mm T00 700
effective depth - d mm 1,130 1,150
compression force of an axis N'a kN 0 0
design shear capacity of Vo | kN 321.80 52435
design shear force Va N 234,40 336,28
Examination result (Va/Ved 0.728 1.034
Necessity for examination of shear crack with necessity with necessity

cowpd 30.71 48.72

- asp 80.00 80.00 -

Judgment 0.K 0K

» Dimension of an examination section

" Dimension of section of ¢antilever is the same as the vertical direction beam to the

face line.

B.eam of the.Directi.o'n of Slant

Wigdth of beam 0.75):-1
0 SEe1n0 ILO |
-

£ —]—o—a—n—n— |

'-'m? upper side D25

S £

Y S

- e £

QG ol —
. D [

+ &l

c =2
O

o -

- lower side D25
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Section Civil : : Calc. Index No.

Subject Quaywall . - Page No. £9 Rev.
References/
Notes

(3) Examination to Fatigue Limit State _
* An cxamination case is set to Wheel Load (Truck). The fatigue life (number of times of a wheel

load action) is as follows.

The number of car loading per car carrier . : 1 650

The numbcr.of times of car carriers entry into port per year  : 33 times / year
Lifetime of Berth | _ . : 50 years
Fatigue Life 65033 X 50 = 1,072,500 times

The.unloading of the car is equally carried out at platforms 1 and 2. Therefore, lifetime per
platform becomes as follows.
N ==1,072,500/2 = 536,250 times — 540,000 times

a) Examination of Fatiguc L'im:it of Bending
(1) Examination of reinforcing bar _
The safety to the fatigue limit state of the reinforeing bar is checked by the folldwing fofmula_s.
yiXosed/(fsrd/yb) £ 10 |
\Vhel’e .
o srd - stross in reinforcement due to variable load (N/mm®)
vi ! structure .factor
¥b : member factor
fsrd @ design fatigue strength for a feinforcing bar
10 . o sp.

X(1-—Ly/ys

f5rd =190 X
Nk fud

o =kyX(0.81-0.003X ¢)

k=0.12
b : diameter of reinforcing bar (mm)
ko : factor concerning o (=1.0)

fud : design tensile strength of steel (Nfmm?) ~ (=fuk/ vys)
=490 /1,05 = 466.67 N/mm? -

fuk : characteristic value for tensile. strength of steel (N/mm®)

vs : material factor for steel | ' .

asp :stressofa reinfoféing bar dﬁe to péx‘manent load (N/ﬁnnz)

N : fatigue life

Preparedby - S Ans/v  |Checked by 2. NishiMUgA
: 2E1 67 2002 : 08 | 08 12002
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References/
Notes
" ({DDeck Slab ‘ o
(M- 1 Deck Slab"S$1" : the parallel direction to the face line
OFExamination of fatigue limit of reinforcing bar (deck slab)
Wheel Load Wheel Load
Wheel Load (Par.tla_l. . (Palztlal‘ .
it (Distribution) distribution) - distribution)
_ Vertical to the face | Parallel to the face
line line
upper lower upper lower upper lower
o 0.763 0.763 0.753 0.763 0,763 0.763
k- 0.12 0.12. 0.12 0.12 0.12 0.12
diameter ¢ win 19 i9 19 19 19 19
ko 1.0 1.0 1.0 1.0 . 1.0 1.0
design tensile strength off,, =l 46667 | 466.67 | 466.67 | 466.67 | 466.67 | 466.67
sieel fud S :
bending moment L : -
(permanent load) Mpd ENm T7.60 3.456 7.60 . 3.46 7.60 3.45
bending load ' . : \ . :
(variable load) Mrd k_N_ m _26.50 12.02 21.06 21.06 26.91_1 26.94
asp N/mm?| 30.86 15.18 30.86 15.18 30.86 15.18
fatigue life N times | 540,000 | 540,000 | 540,000 { 540,000 540,000 | 540,000
design fatigue strength for 196.32 | 20338 | 196.32 | 203.38 | 19632 | 203.38
a2 reinforcing bar fsrd ; :
stress in reinforcing bar due 1o jou 59 | 5og9 | §551 | 9267 | 10038 | 118.64
variable lead osrd : .
Examination résult 0.5b 0.2¢6 .44 0.46 0.56 0.68
yi+ oard/(ferd/b) 0K 0K 0K OK QK 0K
+ Dimension of an examination section
L Unit width 1.00m oo
Infeerval of reinforcing bor
w o 200 mm 4% :
e i_,&.UBQQt‘_éi.d_?JL?_L.L#Dg
[ .
_EKJ X(Lr\j_l —:-ren#_-—e——-—--ffw--o—-—-qw-w:f#—- -
. ) ,
abs | lower side D19 )
s
Prepared by YiAncle  |Checkedby £, NIsHIMUZA
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Section Civil Calc. Index No.
Subject Quaywall Page No. 7/ . Rev.
Refarances/
Notes
D— 2 Deck Slab "S1" : the vertical direction to the face line
OExamination of fatigue limit of reinforcing bar (deck slab) R
' - Wheel Load Wheel Load -
Wheel Load (Par.tlall N (ijtml‘ .
nit (Distribution) distribution) . distribution}
o Vertical to the face | Parallel to the face
’ : line line
upper lower upper lower upper lower
o (.753 0.753 0.753 0.763 0.753 0.763
ke 0.12 0.12 012 | 012 0.12 0.12
diameter ¢ . mim -19 19 19 19 19 =19
ko 1.0 1.0 - 1.0 1.0 1.0 1.0 _
design tensile strength oflyp, ol 466.67 | 466.67 | 466.67 | 466.67 | 466.67 | 466.67
steel fud : . ? At
bending moment . : )
(per'manent load) Mpd kEN+'m 6.12 1.94 6.12 1.94 . 6.12 1.94
bending load . : i ’
(variable load) Mrd kl__\l m; 21.36 5.77 . 20.62 2_0.52 14.83 14.83
o 8p N/mm?| 2452 | 855 24.52 865 | 2452 | 856
fatigue life N times | 540,000 | 540,000 | 540,000 | 540,000 | 540,000 | 540,000
design fatigue strength for 199.18 | 206.37 | 199.18 | 206.37 | 199.18 | 206.37
a reinforcing bar fard : i
stress in reinforeing bar due tol oo oo | 9904 | go20 | 9046 | 5941 | 65.37
variable load o¢srd : : . R .
Examination result 0.43 6.14 . 0.41 - 044 0.30 0.32
vi+ osrd/(fsrd/b) 0K 0K 0K - OK 0K 0K
 Dimension of an examination section
C Unit width 1.00m
Inferval of reinforcing bpr
m_Q . .
= ] Upper side NI N
gu, e BRI 208 L L TR
d XU R e P ey B i
.E us | lower side D19 !
| S
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References/
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@Beam _
OExamination of fatigue limit of reinforcing bar {beam)
: - The vertical direction|The parallel direction
unit | beam to the face line | beam to the face line
T upper lower upper lower
o 0.736 0.736 0.735 - 0.73b
Ic 0.12 012 0.12 0.12
diameter o mm 25 "~ 2b - 25 25
ko . 1.0 L0 1.0 . 1.0
design tensile stremgth ofl o 46667 466.67 | 466.67 | 466.67
steel fud - -
_, [pending moment - : . s e
v (pernanent load) Mpd EN+'m 476.62 _ 102.67 475,562 _ 36.36
bending load ‘ ] '
(variable load) Mrd . kN .m _335.28 304..08 .204.95 338.06
o sp N/mm?| = 83.36 32.26 . 81.46 11.19
fatigue life N tines 540,000 540,000 540,000 54G,000
design fatigue strength for. 16667 | 18774 | 16648 | 196.85
a reinforcing bar ford ;
: stre.zss in rreinforclng bar due to] . 58.77 . '95.54 3511 104.03
variable load dasrd L
Examination result 0.35 0.51 0.21 0.53
vi+ gsrd/(foxd/b) - 0K 0K 0K 0K
- Dimension of an examination section (Beam) _
The vertical direction béam The parallel direction beam

_ to the face line

to the face line
Width of beom 0.70m

© Width of beam 0.70m
_ 5810010 0p___5e100 oq
i . _
; i —
5| Tlipper side D25 | | £ Upper side D25
o .o
: - ;
- £l £ O & £ £ 7
% S5 T 3 S
+ 2 2 [=
o) [y
® T 3 -
- _ iower side D25 _ T lower side D25
Prepared by Y, Anie |Checkedby  ©. NISHIMURA
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@0ther beams (Cantilever (Beam4)}, Beam of the Direction of Slant (Beam 7))}

OExamination of fatigue limit of reinforcing bar (beam)

u1 't. Cantilever Beam of the Direction of Slant
1 - -
upper upper lower
o . 0.736 0.7356 0.735
ik 0.12 0.12 0.12
diameter ¢ mim 25 25 2b
ko 10 10 1.0
s] i s gt )
design tensile strongth off ool 466.67 466.67 466.67
steel fud
pending moment JKN-m| 28841 114.24 57.12
(permanent load} Mpd _ :
berding load ’
(variable load) Mrd kN m 621.18 447.68 3 299.16
osp N/mm? 50.55 T 20.80 - 17.65
fatigue life N times 540,000 540,060 540,000
des1gn faggue strength for {79.84 192'70 194.06
a reinforcing bar fard ‘
str(_ess in reinforcing bar du_e 1.0 108.88 81.53 . : 9z, 4'5 )
variable load osrd : : . .
Examination result 0.61 - 0.42 0.48
yi+ osrd/(fard/b) 0K QK 0K

» Dimension of an examination section

Dimension of section of cantilever is the same

. face line.

Beam of the Diréction of Slant

Width of beam D.?HUH
© 300 58100 Jr{J_l

Eek laml e e B e B e

“upper side D25

Height of beam 1.25m

lower side D25

— ]t p =gt} et =} —

101Qram

1110mm
1150mm

as the vertical direction beam to the
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Section | ciil

Calc. Index No.

Subject | Quaywall

Page No. /7K Rev.

(ii) Examination of Conctete

yiXo'ed/(fid/yb) £ 1.0
where 7
o'ord : stress in concrete due to variable load (N/mm’®)
Vi : structure factor
vb : member factor

frd dcsign fatigue sirength for _concrete' (N/mm®)

- fd= 24/13—1846Nlmm _
fck  : basic strength for demgn (= 24 N/mm®)
yc : material factor for concrete (_'—'1.3)
_ .0‘ p :stress of concfete-due to permanent load (N/mm?)

N fatigue life

References/
Notes

The safety to the fatigue limit state of conerete is checked by the foi]owing formulas.

frd =k X X (1 - 2y 1 - 22N
.—1_ (_—fd)(—K)
k=085 . K=17
fd :demgn compresswe strength of concrete (N/mm)( f‘ck/ Y )

Prepared by ),//fazq/o Checked by £. MNISHIMUEA
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Subject Quaywall Page No. 2%  Rev.
: . |References/
Notes
(DDeck Slab | _
O—1 Deck Slab"S1" : the parallel direction to the faée line
OExammatlon of fatigue limit of bending of concrete (deck slab) )
* Wheel Load Wheel Load
Wheel Load (P["l’.‘t“j‘.L o (P(;‘.r“a.i) dion)
it (Distribution) 181 _utlon 1strbuiion
una . |Vertical to the face|Parallel to the face
- line ' : _line
“upper lower upper lower upper lower
desipgn compressive! 2 : y )
strength of conorete fd VME| 18.46 | 1846 | 1846 | 1846 | 18.46 | 1846
kl 0.85 0.86 0.86 0.856 (.85 0.85
K 17 17 SL AR B U A N & 17
._ stress Qf concrete due to N/mm2 1.36 0.68 1.36 0.68 136 . {)_68.
permanent load op . : : . ) e .
fatigue life N - times 540,000 § 540,000 | 540,000 | 540,000 | 540,000 | 540,000
lesign compressive strength of | o o0 | o090 | 963 | 1002 | 963 | 1002
concrete  frd ; B S
stress 11: concrete due to variablel - 4175 235 397 4.12 4;83 ’ 527
load o’ exd ’
Examination result 0.49 0.23 0.39 0.41 0.60 0.53
| yiXo'eed/(fed/vDb) - 0K 0K 0K 0K OK | OK
3¥Section force is the same value as what was used by examination of reinforcing bar.
DlanSIOH of an exammatlon S(,ctlon
o Unit WIdth 1.00m ,
Infterval of reinfarcing bpr
1 o 200 e ¢
o e T Upper side 019 | 1 5o
X —\f(\_lm -—:- -—e~ R N S S i l_\-
s | lower_side_ D19~ |
=G C
Prepared by ¥, Ane/e  |Checkedby & . Nislimoza
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. References/
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O— 2 Deck Slab"S1" : lthe vertical direction to the face line

OExamination of fa.tigtle. limit of bending of concrete (deck slab)

Wheel Load Wheel Load
. Whee! Load (:Pa‘rtu}i) . (Pa‘rtn%l .
unit (Distribution) distri ution)_ distribution)
O . Vertical to the face|Parallel to the face
line line
) . upper lower upper lower upper lower
design . - compressivelyy o) 1g 46 | 18.46 | 18.46 | 18.46 | 18.46 | 18.46
strength of concrete fd . : . Dk
k1 ‘ 0.85 0.85 0.85 (.86 0.85 (.85
K~ o R 17|17 17 17 17

stress of concrete due toj, 0, bl 109 | 046 | 1.20 | 046 | 129 | 046
permanent load op : - .
fatigue 1ife N | times | 540,000 | 540,000 | 640,000 | 540,000 | 540,000 | 540,000

design compresswe st1 ength of
concrete  frd ' :
stress in concrete die to var 1able

067 | 1014 | 967 | 1014 | 967 | 1014

451 | 161 | 434 | 487 | 313 | 352

load ¢’ crd
Examination result = - 0.47 0.16 0.45 0.48 0.32 | 0.36
viX o 'erd / { fed be) 0K 0K 0.X OK 0K 0K

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

Dlmensmn of an exammatlon sectmn
' Unit width 1.00m

. Inftepval of reinforcing bpr

Wo o

WG ,

af~e _Upper side DIS RS

C lﬂm —r---eﬂéx—-e---—--—e--—--.-o—-—-—c.—“-'—-_——.l_Lr)
_‘C_!(U [P PN S S s o b
Sl | lower_side D19 !

[
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@Beam :
OExamination of fatigue limit of bending of concrete (beam)
The vertical directioniThe parallel direction
unit | beam to the face line | beam to the face line
upper lower upper lower
design COMPIESSIVEl \ymm2|  18.46 18.46 18.46 18.46
strength of concrete fd . T :
k1 0.85 0.85 0.85 0.85
K 17 17 17 17
sitress of conerete due to NAom?!| . 2.89 .0.76 . 2.78 0.26
permanent lead ¢p : !
fatigue life N times 540,060 540,000 540,000 540,000
desi i : £ E '
esign compressive strength o 8.77 9.97 5.83 10.26
concrete frd - ) .
stress 1!3 concrete due to variable 2.04 296 : 1.20 938
toad v’ erd ; :
Examination result 0.23 0.23 0.14 0.23
| viXo'erd/{(frd/yb) 0K 0K - OK 0K
3¢Section force is the same value as what was used by examination of reinforcing bar.
« Dimension of an examination section _ _
The vertical direction beam The paraliel direction beam
to the face line to the face line
Wigth of bean 0,70m : " Width of bean 0.70m
- lgp. 58iDD 10 | : © o, Seinp |
| I eenancoonin s 1 RN BN GGt B
ug: upper side D25 . U,E) upper side D25 T
au o :
- £ £ ™) 2 £ £ E}
s = I T S|~
b = S =
o) 5
2] . w .
* lower side D25 T lower side DS |
Prepared by Y Anefo  |Checkedby - 2. MNiSHIMUBA
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_ {DOther beams . (Cantilever (Beam4 ), Beam of the Direction of Slant {(Beam 7))

OExamination of fatigue limit of bending of concrete (beam) |

it Cantilever Beam of the Direction of Slant
upper upper lower
design ComPressive N/mme 18.46 18.46 18.46
strength of concrete fd
k1 0.85 0.85 0.85
K 17 . 17 17
tres: -
stress of concrete due to N/mm? 17s B 0.73 0.43
permanent load op
fatigue life N times 540,000 540,000 540,000
design compressive strength of 941 9.99 10.16
concrete frd ‘ :
stress 1r: concrete due to variable 378 286 996
load & " ord : :
Examination result 0.40 0.29 0.22
yiXo'erd/ (frd/yb) . 0K 0.K 0K

« Dimension of an examination section

face line.

Beam of the Direction of Slant
Wigdth of b 0.70r

100 éS@leﬂ’gm '%D'Eii "
|

———o—t—a—g-—|— ——

— a8 ——x

_Lxc;j_ﬁer side D25

1150mm

111C0mm

Height of keam 1.25m
1010mm

lower Siae nes

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

Dimension of section of cantilever is the same as the vertical direction beam to the
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b) Examination of Fatigue Limit of Shear References/
Notes

Examination of fatigue limit of shear checks the safety of only a concrete
poﬂioﬁ. When design shear force exceeds design shear fatigue capacily of a concrete portion,
the stréss of shear reinforcement is examined.
Examination of fatigue | limit.of shear of a concrete portion checks the following formulas.
yiXVid/Vied £ 1.0 |
Vred =Ved X{ 1-Vpd/Ved )X ( 1- logNIll )
where, Vrd : design shear force produced by variabie load
Vrcd : design shear fatigue capacity of member without shear reinforcement
Ved : design shear capacity of concrete
(see examination of shearing force of ultimate limit state}
N . fatigue life _
Vpd  : design shear force produced by permanent load

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

reinforcement.
CyiXowrd/(fwrd/yb) £ 1.0
design stress in shear ( Vpd + Vrd - ke X Vod )X s Vpd + Ved
reinforcement due to ¢ wpd= - : %
perranent load AwXzX(sings+cosas) Vpd +. Vrd + Ve
design stress &1 shear : . ;
: -+ -ka d
renforeementdue to 5 wrd — (Vpd + Vid =k“XVCd »As % vr
varbbk bad AwX zX (Sin estoosas)  Vpd+ Vid+ Ved
design fatigue strength for 10e o wpd
reinforcing bar (shear reinforcement) fard = 190X X(1- Mys
™k fud
where, Aw : area of shear reinforcement within distance "s"
s : spacing of vertical shear reinforcements
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
fud : design tensile steength of steel (=490 /1.05 = 466.67 N/mm?)
N : fatigue life '
a =kyX(0.81-0.003X ¢) (ko=1.0. ¢ : diameter of reinforcing bar)
k=012 . k=05 | | |
Since shear reinforcement has the bent portion, design fatigue strength, fwrd, is taken as 50% of

value of a ecalculation result,

Prepared by Y Anatc |Checkedby €. NisHIMUZA
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(i) Deck Slab Notes

(Dheck Slab "S1" : the pai'allel direction to the face line

the parallel direcltion to the face line
Wheel Load Wheel Load
wit | WheelLoad | ozl o) (Bl
(Distribution) istribution disfribution
Vertical to the Parallel to the
face line face line
Vpd kN 1170 11.70 11.70
Vrd kN 40.83 33.06 24.69
Ved kN 127.38 127.38 127.38
Vred kN 55.40 55.40 55.40
Examination result »i+« Vrd/ Vred 0.737 0,597 0.446

Necessity for examination of shear . . . . R . .
v without necessity | without necessity [ without necessity

reinforcement
N } . — —
. _ - — — —
diameter of reinforcing bar ¢| mm — — —
ko : i - - -
" |design tensile strength of] )
- |steel N/mm? — : — —
fud N
design stress in shear
reinforcement due to permanent| N/mm?2 — — —
- jload o wpd
fatigue life N times — _— ——

design Tatigue strength foxr reinforecing

bar fwrd C .
design stress in shear reinforcement due
to ) ) —_ e —

variablé load owrd -

 {[Examination result

vi+ owrd/(fwrd/b)

» Dimension of an examination section

Unit width 1.00m ,

Infferval of reinforcing Bhr
0 o . 200 mm
cfE i_+-_U_D£e_héi_tzLe_£1_9_+_Llth'
C | - ] P~
1:.(’(1} J-———:.--—-—o--——-e——————e———--o-—-l—-'——-jﬁ
CHYs U lower side D19 |
o :
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@Deck Slab "S1" : the vertical dirvection to the face line

the vertical direction to the face line’
_ _ Wheel Load Wheel Load
wnit | WheeiLoaa | Fartin o (astiel
(Distribution) distribution) istribution
Vertical to the Parallel to the
: face line face line
Vpd kN 12.80 " 12.80 12.80
Vrd kN 44,65 24,69 33.06
Ved kN 117.15 117.156 ©117.156
Vred . kN 49.97 49.97 - 49.97
Examination result i - Vrd / Vred 0.894 0.494 0.662

Necessity for examination of shear

without necessity | without necessity

without necéssify

reinforcement
o - — _
19 — e —
diameter of reinforcing bar ¢| mm — — —
ko - . - - —
design tensile strength of .
steel N/mm? — — —
fud

. |design stress in shear _
reinforcement due to permanent| N/mm?2
load owpd

fatigue life N times

design fatigue strength for reinforcing
bar  fwrd :

design stress in shear reinforcement due
to

variable load owrd

Examination result -

vi+ ewrd/(fwrd/Db)

* Dimension of an examination section
Unit wicdth 1.00m .

5

Ihi[te"vol of reinforcing bhr

T
i1
e - e = e
i
[

lower

~Upper side” D19

i )
o
- -ﬁ---o---"——'!—'.n
e
|
]

Thickn
I

side  DI9
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The vertical direction beam

to the face line

~ - Dimension of an examination section

The paralle] direction beam

to the face line

Project [Detailed Design on Port Reactivation Project in La Union Calc. File No.
Section Civil Calc. Index No.
Subject Quaywall Page No. &2 Rev.
(ii) Beam References/
. o . Noles
(D'T'he parallel and vertical divection to the face line
The vertical The parallel
unit | dirvection beam to | direction beam to
the face line the face line
Vpd kN 271.52 370.87
Yrd : kN 305.88 390.83
Ved ' kN 294.86 291.58
Vred . kN 11.18 0.0
Examination result vy i+ Vrd / Vred 6.686 Vpd > Ved
Necessity for examination of shear . . . : .
. ! with necessity with necessity
reinforcement
o 0.771 0,771
k 0.12 0.12
diameter of reinforcing bar ¢| mm 13 13
ko o 1.0 Kt
design tensile strength of . .
steel Nfmm? 466.67 466.67
fud -
design stress in shear :
. |reinforcement due to permanent| N/mm? 71,63 70.68
load owpd ' ' : : -
fatigue life N times 540,000 540,000
design fatigue strength for reinforcing 99.76 99,07
bar fwrd
design stress in shear reinforcement due
to 38.63 41.70
variable load o wrd ’
Examination result 0.42 .45
vyic owrd/{fwrd/b) 0K 0K

Wigth of bean _0.20m Wigth of beam 0.70m
b seion _jo by, “Seito_joj
| - B I
B T : T
&l | upper side D25 | 5 upper side D235
o) o
S £ 5 £
O
o £ £ o 2 Eg 0
u. O —i = -
6 ) s ==
¥ = + =
o) o
o R o _
_ | tower side D25 | - * lower side D25
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@Other beams (Cantilever (Beam4 ), Beam of the Direction of Slaht

(Beam7)
. . Beam of the
unit Cantilever Direction of Slant
" Vpd kN 137.34 99.49
Yrd kN 194,12 471.47
Ved kN 294,86 297.19
Vrod . kN 75.43 94.67
Examination result yi* Vrd/Vred 2.673 4.980
Necess1t_y for. examination of shear with neceséity With necessity
reinforcement : .
o ' 0.771 0.771
I 0,12 - 0,12
" Jdiameter of reinforcing bar ¢|{ mm - 13 13
" ke ; ' 1.0 1.0
design tensile stremgth of] : . ’
steel - Nfmm? - 466.87 . 466,67
fud
design stress in shear : L
reinforcerﬁent due to permanent| N/mm?2 32.54 _ 48.59
load owpd B : :
Fatigue life N times 540,000 540,000
design fatigue strength for reinforcing . 10192 98.16
bar  fwrd -
design stress in shear reinforcement dug) .
to ' 14.61 57.75
variable load owrd : L
Examination result 0.14 0.59
i+ owrd/(fwrd/b) 0K 0.K

+ Dimension of an examination section

Dimension of section of cantilever is the same as the vertical direction beam to the

face line.

Beam of the Direction of Slant

W

dth of beon 0.70m
0

Se100 of -

!

Height of beom 125m

—e—b6—0—-p—a-up-—|

upper side D25

lower side D25

: 1010mm

1110mm
11S0mm
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7) Designof Pile Head
Because the thickness of the conerete above the pile heads is small in pier, the embedment length
of pile is calculated on the assumption that there is no punching shear of concrete and the loads are
transmitted from the beams to piles only through the bohding between the pile circumforence and

concrete Without assistance of shear strength of concrete against punching
( 1) Section Force :

Maximum axtal force Sd= 1,084.0 kN

. (Earthquake parallel direction to the face line)
© Maximum pile head moment Mo =1,202.2kN - m (Earthquake Sea—>Land)

' '( 2) Exammatlon to p1le head moment

The necessﬂy embeddmg length to pile head moment computes from the followmg formulas.
L= J‘(6><M0/(B><fad))>< ybX yi
where L - necessny embeddmg length to plle head moment (mm)
M, : pile head moment ( = 1,202,200,000 N - mm)
B : diameter of the plle (, 800 mm)
' f‘ad demgn beanng strength of superstructure
' (The same value as the design compression strength of concrete)
(=24 /1.3 = 18.46 N/mni®)
vb: member factor {=1.15) '
yi ! structure factor (=10 (earthquake condition) )
L= I(6><1 202200000/(800X1846))><1 15 1.0 = 803.7 mm
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L=

(3) Examination to axial force

(=8d=1,084,000 N)

References/
Notes

The neccssny cmbeddmg length to axial force compules from the fol!owmg fommlaz,.
 L=P/( ¢ Xfbod/ vb)

where -~ P calculated value of axial force actmg on plle in desugn

¢ : outer perlmeter of the cross section of pile (dnamctcr 800 mm)

fbod : design bond slrength between the pile and coucrete

(011><f‘ck2’3/yw011><242’3/13 0704Nf'mm )

fick : characteristic compresswe strength of conerete
ﬁ/ c: maternal factor for concretc
'y b: membex factor

1084000/(800>< 7 ><0704/10) 612.7 mm

(4 ) Determination '6f the embeddiug leugth of piles N

above-mentioned exammat}on result.

L= SSOmm

The embeddmg length to superstructure of a steel pipe plle dogs as foﬂows from the
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- T . . References/
8) Examination of welding of reinforcing bar and steel pipe pile Notes
The lower rcmforcmg bar of a beam is welded to the plate attached in the steel pipe pile. The
dlameter and mlmber of lower remfmcmg bar of the parallel and vertical directions beam to the
face line are as follows. -
Diameter : D25 . Number : - 6pieces
( 1) Examination of thickness of plate
" The th:ckness () of a plate is calcuhted by the foIlowmg formula
=T/ (LX tgy ) (mm)
where T : Action tension (N)
T= As X o uXn _
" As : cross- sectmn area of remforcmo bar (mm?) (D25 As = 506.7mm’)
Osat al!owable st_ress of reinforcing bar (SD345 =176 N/mm %)
‘n :_numbe-r.'of reinfbrcing bar (=6 pieces)
L Welding length of a plate '
Th  allowable tensile stress for steel at welded ZOne
(SM490 =140 N/mm?)
e Weldmg length of aplate
The outer penmeter of steel pipe pile is 800mm and a plate is divided into four.
L= = X800/4=628m
* Action tension
T = 506. 7>< 176><6 535 075 N
Th1ckness of plate
t~535075/(628x14{)) 6.1 mm — 9.0mm
(2) Exmﬁinétioﬁ of -th.e. welding of steel pipé pile anda plate
Welding sizé is m:adé.irito what satisfies the following formulas.
*T/(aXL ) = ot ’yi selgled zone
The sign of an upper formula is shown \ ,,’A N
in the right ﬁgur_e. . : E Stonl
where a=0.7Xa « 5
. welding size
Welding size is set to 9mm. _ o
t o= 535,075/ (0.7X9X628) = 135.2 N/mni* < 140 N/mm®  OX.
Prepared by = )',’/zfﬂ,/o Checked by  E. NISHIMURA
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1= guXAs/( 42X A X tg)

" (3) Examination of the welding of a plate pile and reinforcing bar

References/
Notes .

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

* where - A 1 welding size {(=D/3 D : diameter of rcinfofcing bar) _

T . : allowable shearing stress for steel at welded zone (= 80 N/mm® )

1= 176X506.7/ ( 4 2X(25/3)X50) = 94.6 mm

Thérefore, welding length is set to 1= 100 mm,
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action force of the fender acts on lower end (Bending Moment)
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