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1) Examination Case _ _
Combination of the load of the examination case of calculation of reinforcing bar
arrangement, and each examination case _ .
Farthquake | Wheel Toad
: Deadweight | Surcharge force {(Truck)
Ordinary -0 Q — —
Earthquake O ) O —
Wheel Load (Tyruck) O — - O
Moreover, calculation of reinforcing bar arrangement of each examination ease is
performed as follows, ' ‘
Serviceability .
Ulitimate limit bBmit Fatigue limit
Ordinary O O —
Earthquake 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 | Serviceanlity limit Fatigue limit
Deadweight 1.1 1. 0 1. 0
Surcharge 1.2 (1. 0) 1. 0O 1.0
Wheel Load 1. 2 1. 0 1. 0
Rarthquake Force 1. 0O — —
#The inside of a parenthesis 1s a value in case of an earthquake.
(2) The other numbers of parﬁal safety factor. . _ .
Ulitimate lmit  |[Serviceability limit| Fatigue limit
Material factor |Concrete 1.301 1.00, 1.30
Reinforcing ,
(ym) Bar 1.00 1.00 1.05
Structure analysis factor(y a) 1.00 1.00 1.00
Member factor (v h) 1.15 1.00 1.004
Structure factor (v i) Earthquake 1.00 1.00 1.004
' Otherwise 1.20
HMember Factor _
When calculating bending and axial strength : 1.15
When calculating upper limit of axial compressive strength : 1.30
When calculating shear capacity borne by concrete :1.30
When calculating shear capacity borne by shear reinforcement : 1.15
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3) Calcutation Method of Cross-Sectional Force
(i) Beam

case of an earthquake, _
{2) Deck Slab o
The deck slab of the platform central part surrounded by the beam should be .

designed as a slab fixed on three sides and free on one side.

References/
Notes

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 computed by the basic design is used for the pile head moment in

designed as a slab fixed on four sides. The deck slab of a platform end should be

Checked by - Nishi MUBA
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4 ) Caleulation of Load
{1) Deck Slab _

PageNo. <  Rev.
- |References/
Notes

The examination cases of calculation of reinforcing bar arrangement of a deck slab

are the following two cases.

. 01_‘dinary Condition + Conditions on which Wheel Load(Truck) acts

26000

2000, 5306

5400

53002000

4830 1500

26000
L 4250

L4250

500 4250

Cross-sectional force is calculated only about "S1" and

"S4" omit calculation, "S1" and "S2" are taken

"83". H.S.llll’ IISZH’ I!.SSHI, and

as the same reinforcing bar

arrangement as "S1". And, "S3" and "S4" ave taken as the same reinforcing bar

“arrangement as "S3".

a) Deadweight Thickness of deck slab

b) Surcharge
c¢) Wheel Load (Truck)

¢ =0.25cm

Equivalent uniform distribution w=0.25X% 2.4.0 = 6.00 kN/m2.

w = 20.0 kN/m? -

Wheel load (Tru(_:k) is converted into equivalent uniform distribution and partial

equivalent uniform distribution. Section_' force is computed about each distribution

load, and the larger one is made into design section force.

i)
1000 i 4006 2000
(LPI = 25054 PE: 10RO RN
R ek R |1 o IS
i 200
' +9I =230 kN []PE = 1000 kN
W = 2500 kM
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‘Wheel load (Truck) shall act only on "S1" of the member of deck slab. The action situation of

wheel load (Truck) is shown below.

[ Rl i

4000 N o . ‘E’l .
el ;
¥
: &
I i J ,
i R 5‘, i oo — ‘{‘;,
i .
i gt EL l_ 1750 [
)
2700 2706 | 2700 2760
5400 . 5400

(i) Con'_version to Equivalent Uniform Distribution Load
Wheel load is converted into equivalent uniform distribution load"wl1” using the following
formulas.
. _ p
wl =
. CX(0.50XL, +0.25X1,)

‘where, P : Wheel Load (2100 =200 kN)
C - : Width of Truck  ( =2.75m)
L, : Length of the longer side
I, Lcrigth .of the shorter side
+ The truck run direciion is fhe vertical direction to the face line.
W1 =200/ (275X (0.50X 5.40 + 0.25X4.25 ) ) = 19.33 KN/
* The truck run di;’ectidn i§ the paraltel direction to the face line.

w1 =200/ (2.75 X ( 0.50 X 4.25 + 0.25 X 5.40 ) ) = 20.93 kN/nr’

Therefore, equivalent uniform distﬁbution load used for examination is set to "w—= 20.93!(1\!;"1112

(The truck run di_rc.ction is the parallel direction to the face line.)"

Prepared by : )f/](;m/a Checked by B. NISHIMUR A
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(ii ) Conversion to partial cquivalent uniform dis_tfibution load _ _
When converting wheel load into partial equivalent distribution foad, cross-sectional force is
computed using the graph for calculation of Pigeaud

Wheel load acts as the following ﬁgures and computes convcrsnon dlStrIbuth]l w1dth as
follows, T '

Tire width of the longer 6ne 2.25m
Tire.'width of the shorter one  0.20 m
(‘alaulatlon of conversion distribution W1dth
u' =u+2 X (s+(t2))=2. 25+2 X (0.1+(0. 25/2)) 2. 70 m
V' =42 X (s+(t2))-0. 2042 X (0.14(0.25/2)) = 0.65 m
where u', v': conversion distribution \wdth
' s : thickness of pavement (=0. 10 m)
+ thickness of deck slab {(=0.25 m) _
Resultant Force of Wheel Load P =2X 100 200 kN

When a truck runs in When a truck runs in

the vertical direction to the face line the paraliel dlrectxon to the face line

f i = rad
Rk N ¢
l-‘—»__'L o ' |_‘/__.J &
AAAAA — " -
0=5400 ’ b=5400
Prepared by . ¥ Anale |Checked by : B. NisiIMURA
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(2) Beam

Calculation of reinforcing bar arrangement of a beam carries out for all
examinationlcases
a ) Deadweight of Beam

* The section of a beam is shown below. (Hatchmg part)

e |

Cross-sectional area of beam’

. Deadweight

. Cross- sectional area of beam

A= 07><10+O22/2><2 074m2
Deadwe1ght of beam-

w =0.74X24.0 = 17.76 kN/m

A=4.25%1.0 = 42.5 m?
w=4.25X24 = 102.0 kN/m

Land side end

b) Deadwelght of Deck Slab

‘The deadwelght of deck slab, whlch the 1nd1v1dua1 beam shales is shown in the

' followmg figures. Cross-sectional force is computed only about "Beaml1", "Beam3",

“Beam4“ "Beamb", “Beamﬁ" and "Beam7 " Exammatmn is omitted ahout "Beam2",

"Beam1™ and "Beam2"' ,and it is made the same reinforced bar arrangement as

"Beaml"

- 20000 .
2000, 5300 5400 5300 @uﬂ

4200 ‘

RI#ABIIRE

20000

;ugi @50, oSt . 42S0, des0 s
I

ETAN P TIAN

Prepared by

/A wel

2. NiISHIMURA

2¢ 1 ¢7 12002

Checked by

08 | 08 12002




@ NIPPON KOEI CO,LTD,

Project iDetailed Design on Port Reactivation Project in La Union Calc, File No, -

Section | civil Calc. index No.

Subject Quaywall PageNo. 7  Rev,
References/
Notes

The deck slab wcigh.t, which the individual beam shares, is converted into equivalent

uniform distribution load by the following formulas.

Converted equivalent uniform distribution load of short span

_‘HT ,))/ W=wxLs/3 (kN/m)
— . Converted equivalent uniform distribution load of long span
L

W={wXLs/2}X(1-(1/3)x(Ls2/1a12)) (kN/m)
-where w : Deadweight of deck slab (kN/m?)
Ls : Eength of short span (m), L : Length of long span (m)
The deadweight of deck slab member"A~FE" in the figure of a front page is converted
into eqﬁivalent uniform distribution load.

Load which acts on a long span beam (A, C)

Length of iong| Length of Deadweight Equivalent uniform
span L1, Ishort span Ls (kN /ng) distribution load (deck
(m) (m) - slab) (kN/m)
A 5.40 ' 4.25 6.00 : 10.12
C 4.20] 3.00 6.00 ' - 7.47

Load which acts on a short span beam (B, D, E)

Length of long |Length of short| ~ Equivalent uniform
span L span Ls | distribution load (deck
(m) (m) slab) (kN/m)
B 4.00) 6.00 8.00
D 4.25 6.00 8.50)
X 3.004 6.00 ' S 6.00,

Moreover, equivalent uniform distribution load, such as acting on a "beam 7", is
computed based on a caleulation formula. The value, which multiptied the value,
which divided the deck slab weight, which acté on a beam 7 by "Ls", by 4/3, is made
into equivalent uniform distribution lead.

Equivalent uniform distribution load which acts on "Beam 7"

w =(( 1.39X6.87 /2 )/ 6.87) X 4/3X6.0= 5.56 kN/m _
Therefore, the deck slab weight, which acts on the beam to examine, becom.es as
follows.

Beam 1 w=10.12+10.12=20.24 kN/m (A+A)

Beam3 w=8.00+8.00=16.00 kN/m (B+B)

Beamd w=747+747=1494kN/m  (C+C)

Beam5 w=8.50+8.50=17.00 kN/m (D+D)

Beam'6 w=6.00+600=12.00kN/m  (E+E)

Beam7 w=5.56+5.56=11.12 kN/m

Prepared by Y. A ale |Checkedby B. AISiIMURA
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¢) Surcharge

The surcharge which acts on a beam is computed like the deadweight of deck slab.

Load which acts on a long span beam (A, C)

: Kquivalent Equi_valent
Length of | Length of {Surcharge| Surcharge uniform d‘ugl li)min )
long span |short span |(Ordinary) {(Earthquake)| distribution 15 {l g 101
Lr (m) Ls (m) | (kN/m?2) (kN/m2) |load (Ordinary) (T ‘;)a Ke)
. (kN/m) Ea:t hquake
.  (KN/m)
A 5.40 4,25 20.00 10.00 33.72 16.86
C 4,20 3.00 20.00 10.00 24.90 12.45

Load which acts on a short span beam (B, D, E)

Equivalent uniform|Equivalent uniform

Length of Surc_harge Surcharge distribution load distribution load
long span |(Ordinary){ (Barthquake) . -
Ls (m) (kN/m?) (kN/m2) (Ordinary) (Barthquake)
: : (kN/m) (kN/m)
B - 4,00 20.00 10.00 26.67 13.33
D 4.25 20.00 10.00 28.33 14.17
D 3.00 20.00 10.00 20.00] 10.00

Bean_i 7 (Barthquake)

About "beam 7", it computes like deadweight of deck slab.

Equivalent uniform distribution load which acts on "Beam 7"

(Ordinary)

w=((1.39X6.87/2) 6.87)X4/3x20.0= 18.53 kN/m

(Barthquake) w=((1.39X6.87/2)/6.87)X4/3X10.0=9.27 kN/m

w=9.27 + 9.27 = 18.54 kN/m

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

Beam 1 {Ordinary) w=233.72 + 33.72 = 67.44 kN/m (A+A)
Beam 1 (Earthquake) w = 16,86+ 16.86 = 33.72 kN/m (A+A)
Beam 3 (Ordinary) w = 26.67 + 26.67 = 53.34 kN/m (B+B)
Beam3 (Earthquake) w=13.33+13.33=2667kN/m  (B+B)
Beam4 (Ordinary) w = 24.90 + 24.90 = 49.80 kN/m {C+C)
Beam4 (Earthquake) w=12.45+ 12.45 =24.90kN/m (C+C)
Beam5 (Ordinary)  w=28.33+28.33=56.67kN/m  (D+D)
Beam5 (Earthquake) w=14.17+14.17 = 28.34 kN/m (D+D)
Beam 6 (Ordinary) = w=20.00+20.00=40.00kN/m  (E+E)
Beam 6 (Earthquake) w=10.00+10.00=20.00kN/m  (E+E)
Beam7 (Ordinary)  w=18.53 + 18.53 = 37.06 kN/m

)/f /{ kd :Z/D
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d) Wheel Load (Truck)
The maximum reaction force of actmg on a beam is computed out of various run
situations, Wheel load (Truck) acts on "beam1", "heam4", "beam5" and "beam7". As
- for “Beamd" wheel Joad (truck) shall not act. '
(i) Beam of Vertical Dircction to the Faee Lme (Beam 1 )
~ (DThe case a truck runs in the vertical direction to the face line
. Calculation of the maximum reaction ferce which acts on Beamef Vertic.al directi_on .
to the face line _ -
A1rangement of the tmck whxch max1mum reaction force generates on the beam"

of vertical direction to the face lme is shown in the following figures.
(Rear wheel P = 100 kN, Front Wheel P =25 kN)

500 1750 §_U$ 1750 500 1750 5_0[)
N | I | T
P plopl plop Pl
ABeo.m o Beam "kb” A Beam “c”
! 4250 | 4250 |

The Beam on which max-imum reaction fox'ee acts is Beam "b".

Maximum reaction force

R=(1. 50><100/425)+(325x100/425)+(250><100/425)
) +(1.50X100 / 4.25) + 100 = 305,88 kN (Front wheel 76.47 kN)
Moreover, the maximuam reaction force which acts on cantilever (beam 4) is the -
case where wh.eei load is acting only between beam "b"and "c" in the .abo.ve figure. %,
Maximum Reaction Force . ' ' .
Ri=(2 50><100/425)+( 1. oOXlOOI4Zo) +100 = 194 12kN o

Prepared by Y. Anx®  |Checkedby EB.MNISHIMURA
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@ The case a truck runs in the parallel direction to the face line
« Caleulation of the maxunum reaction force which acts on beam of vertical direction
to the face line _ _

Arrangement of the ti 'uck which maximum reaction force 'genel.ates on the beam

of vertical direction to the face line is shown in the followmg figures.
(P1=25%kN, P2=100kN)

7000
1000 - 4000 2000 2000 ‘E_’SU
P1 . P2 o Pe _
SBeam ‘0 “Beam “b” Bpoom
| 4250 4250 |

oo : : |
‘The Beam on which maximum reaction force acts is Beam "b".
. Maximum Reaction Force .
ﬂ(025><100/425) +(0.26X 100/ 4.25) + 100 = 111.76 kN
(i) Beam of Parallel Direction to the Face Lme (Beam5)
@The case a tr u(,k runs in the vertical dnectwn to the face line
. Calculatlon of the maximum reactlon force which acts on beam of palallel direction
. to the face line
Arrangement of the truck whmh maximuin reactwn force generates on the beam
of parallel dnectlon to the face line is shown in the followmg figures.
(P1=25kN, P2=100kN)

7000
1000 4000 2000 2000 1400
B N p2
_ABeam o Beam b’ DBeam *c”
‘ 5300 540D

The Beam on which maximum reaction force acts is Beam "b".
Maximum Reactmn Foree

‘R= (130><25!530)+(140><100/540)+100—13206kN .

Prepared by ¥ Ande |Checkedby 2. NisHitMugA
| 2¢1 6712002 08 108 2002
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@The case a truck runs in the parallel direction to the fa(_ze line Notes

to the face line

of parallel direction to the face line is shown in the following figures,
(P1=25 kN, P2=100kN)

500 | 500 300 :
09 1750 500 1750 509 | 1750 300 , 1750

2 200
1 I T B
P Pl P Pl P PLoP P
SBeam “a” Beam *b* _ SBeom ‘.
. 5300 5400 |

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

Maximum Reaction Force

) = 39130 kN (97.82kN)
(iii) Beam of the Direction of Slant (Beam 7_)

(DThe direction which a truck runs is a divection parallel to a beam.

parallel direction to the face line 1s shown 1n the following figures.
As for the range of 1.0m from the end of a deck slab, wheel load shall not act.
(Distance from béam to the end of deck slab  about 2.50 m)
500
Q00 1750 900 , 1750 500

P‘ Pl P\ PW
AN AN

Beam "o’ Beam {be
{ 3340 19500

1

(Rear wheel P=100kN, Front wheel P=25.0kN)
The Beam on which maximum reaction force acts is Beam "b".
Maximum Reaction Force | .
R=((3.34+1.5)X 100/ 3.34 )+( 0.34X 100/ 3.34 }+( 2.09X 100 / 3.34)
+(3.09%100/3.34) = 310.18 kN (Front wheel R = 77.55 kN)

- Caleulation of the maximum reaction force which acts on beam of parallel divection

Arrangement of the truck which maximum reaction force generates on the beam

R={0.80X100/5.80) + (2.55X100/5.30) + (3.55X 100/ 5.30)
(4.40X100/5.40) + (2.85X100/5.40) + ( 1.656 X 100 / 5.40 1-100

Arrangement of the truck which maximum reaction force generates on the beam of

Prepared by Y Anide  {Checkedby €. NisHIMUZA
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(®The direction which a truck runs is a divection vertical to a beam.
Arrangement of the truck which maximum reaction force generates on the beam of

parallel direction to the face line is shown in the following figures.
(P1=25KkN, P2=100kN)

7000
1000, 4000 . 2000
| l i
P1 Pe
FAY N
Beam “o” Beam b’
! 3340 | 1500 '

The Beam on which maximum reaction force acts is Beam "b".
Maximum reaction Force

R={((3.31+1.5)x100/3.34) + (0.84X25/3.34) = 151.20 kN

(iii) Weight of a small beam ( The beam of the front of a platform)
P=1.0xX05X425 ><_24.0 =51.00 kN

e ) Barthquake Force.

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

(3) Fender attachment part (apron)

" a) Deadweight '
Paraliel direction to face line W =4.25mX0.5m X4.0m X 24 kN/m3=204.0 kN
Vertical direction to face ine W = 5.40m X0.5m X 4.0m X 24 kN/m3= 259.2 kN

.b ) React_;ion Force of the Fender _ .
Fender uses two V-150H x1000L. An attachment interval is set to 4.0m.
- Reaction Force of the Fender (catalog value) 110 kN
Design Reaction Force of the Fender R=110X1.1=121L.0kN — 125.0 kN
Reaction forcé of fhe fonder computes Member force as what concentrates and
acts on one place, - |

Reaction Force of the Fender R = 125.0 kNX2 = 250.0 kN

Prepared by ){/f,m/a Checked by FE- NisHimMuga
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(1)

5) Calculation of the Section Force

Deck Slab

51 : a slab fixed on four side

53 1 a slab fixed on three sides and free on one side

The Design of a deck slab calculates "S1" and "33" as follows.

References/
Notes

Whee! load (Truck) is converted into equivalent uniform distribution and partial
equivalent uniform distribution. Section force is computed about each distribution

load, and the larger one is made into design section force. The deck slab of a variant

S

slab is computed using the following formulas.
Mx =X XwXxL?
My =YXwXIL2

=QXwX : the shearing force

part refers to 81, and performs reinforcing bar arrangement.

where X. Y : the moment factors of each direction of an axis

. the bending moment of X-direction of an axis

: the bending moment of Y-direction of an axis

a ) Calculation of the Section Force by Equivalent Uniform Distribution Load

Cross-sectional force in case the equivalent uniform distribution lead acts on a deck

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

result are shown below,

€

‘:@ﬁ-._@ :
kP

=]
1

g"'h[
s
he paralie
irection to
the Face line?

‘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

£ Deadweight T w = 6.00 kN/m?
(Length o - Surcharge : w = 20.00 kN/m?
to%ne Face ey Wheel Load (lvuek) : w = 20.93 kN/m?
(O'The bending moment by equivalent uniform distribution load (kN - m/m)
deck| Ix | Iy | 2 |posit Factor Deadweight | Surcharge W}(I,Ie‘fllliisad
stab | oy | ) O Y | Mx | My | Mx | My | Mx | My
425154010751 1 [-0.0701 -0.0117] -7.60 -1.27 -25.32 -4.23 -26.50 -4.42
S1 [4.25(5.4010.761 2 | 0.0318 0.0179] 3.45 1.94] 11.49 6.47 12.02) 6.77
4.251540|0.75| 3 {-0.0094 -0.0585 -1.02 -6.121 -3.40 -20.41] -3.55 -21.36
1.50{5.40|0.301 1 |-0.3819 -0.0636{ -b.16] -0.8¢ -17.1% -2.86
53 [1.50(5640(030] 2 | -0.0434) 0.0204] -0.59 0.28 -1.95 0.92
11.50]5.4010.30{ 3 |-0.0249 -0.1495 -0.34] -2.02] -1.12] -6.73
Prepared by ' ),//fm’/& Checked by E. NiSHIMUEA
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(OThe shearing force by equivalent uniform distribution load (kN/m)
deck| Tx | Ly posi Factor Deadweight Surcharge Wheel load
slab | (m) | (m) A tion (Truck)
X Y Mx | My | Mx | My | Mx | My
51 |4.26(5.40(0.761 1 0.4590 11.70 39.02 40.83 :
4.25[640(0.76| 3 0.5020 12.80) 42.67 44.65
83 | 1.5015.3013.20| 1 1.0200 9.18 30.60
1.5015.30({3.20] 3 ﬁ 1.3400 12.06 40.20

b) Calculation of the Section Force by Partial Equivalent Uniform Distribution load
The section force by partial equivalent uniform distribution load is calculated only
to the wheel load (Truck). The section force is calculated using the graph for
calculating of Pigeaud.
Length of short span (the vertical direction to the face line) a=4.25m
Length of long span (the parallel direction to the face line) b =5.40m
Width of wheel (the direction to short span) u'=2.70 m
Width of wheel (ihe direction to long span} - v'=0.66 m
The case a truck runé in the vertical direction to the face line 7
u'/a=0.636, v'/b=0.120
The case a truck runs in the parallel divection to the face line
w/a=0.153, v"/b=050m
p=426/5640=0.787 — 0.70

The bending moment of a deck slab is computed using the following formulas.
Mx=0.8x{(M1+n XM2)XP
My =08%X(M2+n XML)XP
where Mx : the bending moment of the parallel direction to the face line
(By this examination, it is the direction of short span.)
My : the bending moment of the vertical divection to the face line
(By this examination, it is the direction of long span.)
M1, M2 : The distribution factor of a bending moment

5 : poisson's ratio (=0.15 (reinforced conerete))
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The shearing force is co‘mp.uted ue.;in'g. the following formulas.
- 1n the case of "u >y |
The shearing force of the direction of short span  Su =P / (2Xu+v ). _
The sheafing force of the direction of longspan  Sv=P/(3Xu)
In the case of "u < v" ' _ - '
| Tl_ie s.hearir.l'g foi‘cé of the direction of short span  Su= P/(3xv)
The shearing force of the direction of lon'g. span = Sv=P/{(2Xv+u)

(OSection Force(Wheel Load) by Partial Equivalent Uniform Distribution load

deck ‘Yhefl M1 M2 Mx | My sx | sy
*slab any [N - m/m)eN - m/m)(N * m/m)(N - m/m)l ({N/m) | (kN/an)
- s1 _
| {the vertical direction , _ _ - AR T
' to the face line) 2000 - 0.115 0111 21064 2052 33.06 24.69
. &1 _ ] . . . -
(the parallel direction| S . I - ' .
to the face line) 2000 0.158  0.089  26.936]  14.839 2469 33.06
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The bendmg moment dlstnbutlon factor M1
The value of IOOM} to .0"0 7
(X ) ' I \J T,’
0..3 \\ \ \ \\
MaNA S X <
N ANAN \
. AN NN
ENANN SR ANV
e 3 a N
NN RATAV I AR
E 9.1\ \\VX\ : \
NN AR RIAVINAYA
L1, \ 11 :{ 'l\'\ \\\ \I T n\‘ \| \l
LY RRAR I\l
Tno ot oz 0) 04 o5 o.somo.r 08 03 19
. . yeleure da ufa
The case a truck runs in the vertlcal dn‘ectxon to the face line
IOOXMl 11.56 Therefme M1=0.115
The caé'e a i‘_.'ruék rins in the parallel 'di_rection_ to the face line
100XM1 =158 Therefore MI1= 0.158
The bending moment distribution factoi' M2
The value of 10@!2. to p=0.7 .
0.9 ne—— . \\ \Iﬁ
-——__‘__-_‘ " io
o8
[ ) E—— [ \
‘ L
06 —— - * 1.5]
T L
£ o/ -
) 03 _—“—ﬁ_—"‘_‘:—"!\ \“‘\\
— T e Tl [
az _—-_:_:\'J = \ﬂl\‘ :\\ s
O = S Ryt g A 113
= S N
%&\% SENNN
00 ot ol 21 [194 35 a5 2 LX] a9 (1)
bt valsure de pja %% :
The case a truck runs in the vertical direction to the face hne
100X M2 = 11.1 Therefore Mi=0.111
The case a truck runs in the parallel direction fo the face line
100 x M2 = 6.90 TheIefore M1 = 0.069
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c¢) Generalization of Section Force _
+ Generalization of the section force of deck slab "S1" A
Bending moment(kN + m/m)} Shearing force (kN/m)
Parallel to the | Vertical to the [Parallel to| Vertical to
face line Mx | faceline My | the face ithe face line
S * [Fulexrum| Center [Fulerum| Center | line  Sx Sy
Deadweight (D) 7600 348 -6.12 194 1170 12.80
Surcharge (8) 25.32 1149 2041 647  39.02 42.67
'Wheel Load (Truck) R _ B _ '
 Bquivalent Uniform 2650 12.02 -21.36  6.77 - 40.83 44.65
Distribution Load (M1) o A ’ R : -
Partial Equivalent Uniform o : S :
Distribution Load (Verticalto | -21.068 21.08 -20.52 2052  33.08 24.69) -
the face line) (M2) - ' B ‘ '
Partial Equivalent Uniform _ S N
Distribution Load (Parallel to .. | -26.94] = 26.94{ -14.83 14.83 = 24.69 . 33.06
the face line) (M3) _ ' 3 : :
Ultimate limit state : o X S 1. -
Ordinary ~1.1D+1.25 -38.74) 1758 -31.2Z - 9.90 "~ 59.69 65.28
Wheel Load (Truck) 1.1D+1.2M1| -40.16] 18.22 -32.36] 10.26) 61.87 - 67.66
Wheel Load (Truck) 1.1D+1.2M2 -33.63 ~ 29.07] -31.36 26.7¢ 52,54 43.71
Wheel Load (Truck) 1.1D+1.2M3  -40.69]  36.12] -24.53 19.93 42 .50 53.75
Serviceability limit state L o s 1 - C
Permanent Load 1.0D © -7.80 3.45  -6.1% . 1.94 11.70) 12.80)
Variable Load 1.08 -25.321 11,49 -204L - 6.47 39.020 - 42.67
1.0M1 -26.50] 12.020 -21.36]  6.77 = 40.83 44 65|
1.0M2 -21.06] 21.061 -20.52 - 20.52 ' 33.06 24.69
- 1.OM3 -26.94 26.94] -14.83 14.83 © 24 .69 - 33.06
Fatigue limit state o N L i
Permanent Load 1.0D -7.60 3.45, - -6.12 .94 11,700 - 12.80
Variable Load 1.0M1 -26.60 . 12.02) -21.36 6.77 40.83 - - 4465
1.0M2 -21.06] 21.06 20520 2052 - 33.06 2469
" 1.0M3 -26.94]  26.94] -14.83 - 14 83 - 24.69] 33.06)
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- Generalization of the section force of deck slab "S3" :
Bending Moment (kN - m/m) - [Shearing force (kN/m)
Parallel to the [Vertical to the face| Parallel to| Vertical to
face line Mx line My the face | the face
o N|TFulerum| Center |Fulerum| Center line Sx | line Sy
~ |[Deadweight (D) -5.16] . .-2.02 0.28 9.18 - 12.08
Surcharge (S) -17.19] -6.73 0.92 30.60) 40.20
Ultimate limit state : o
Ordinary 1.1D+1.2S -26.30 - -10.30, 1.41 46,82, . 61.61
Serviceability limit state ' -
Permanent Load 1.0D -5.16] -2.02 0.28 9.18 12.06]
Variable Load 1.05 -17.19 — - -6.73 0.92 30.60 40.20].

>'.<_Sincé the bending moment of the

center part of the parallel direction to the face

" line shows a small value compared with a fulerum part, it omits examination.
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the face line as a continuation beam.

continuation beam.

. The member to examine is shown below.

(Olfdih.a_ry\ Wheel Load (Truck), Eé.r’_chquake)

(Ordinary. Wheel Load (Truck). Earthquake) ,
: Beam 4 (Wheell Load (Truck))
: Beam 7 (Wheel Load (Truck))

("Beam7" has the small influence of deadweight of deck slab and surcharge

. Cantilever
Beam of the Direction of Slant ~

Project Detailed Deslgn on Port Reactivation Project in La Union Calc. File No.
Section | ciil ' Cale. Index No. .
Subject Quaywall PageNo. /% = Rev.
References/
Notes
(2) Beam

The section force of a beam computes the vertical and parallel direction beam to

When wheel load acts on cantilever (Beaméi), big section force oceurs ngér the pile
by the side of _l_and. Therefore, cantilever (Beam4) calculates separately with the

- The vertical direction beam to the face line : B_elam 1 +Beam 3

The }:aarallel direction beam to the face line : Beam 5 +Beam 6

. compared with other beams. Moreover, "Beam7" has iarge rigidity.

Therefore, examination of ordinary condition and earthquake condition is

_ excludéd.)
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a) Ultimate Limit State

(i) Ordinary
Load which acts (Ordmaly) 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 pl'=80,93 (kN/n) ) I I. ‘ pl’ ; : e
: Surcherge p2'=6401 tkN/md p2' 1 . "
Beadwelghit(deck slab) p1=22.26 (ki/n} pa inExERE TR jH:H pa2
Bendwelght ¢(deck slab) p2=17.60 (kN/n) - : [ .
Deudwelght tapron? Pt= 22440 ) 2000 | ' 5300 l 5400 | 5300 ] 2000 |

Maximum bendmg moment upper side Mmax = 65 1.09 kN - m
lower sidle Mmax = 199.34 kN * m

Maximum shearing force Smax = 426.69 kN

@The parallel direction beam to the face line
A frame model is shown below. (Deadwe1ght of 2 beam is taken into consideration. )

Surchorge pl/s6800 (N/m ' p1* p2"
. Surcharge p2'=48.00 (kN/m) p2-, : ]
Deadweight (declc slab) pl=18.70 dd/m o Y i jpe
Deadwelight (deck slabd p2=13.20 (kN/m [ [ pt
Beadwelght (apron) pt=285.12 (kN2 | 1500 | 4950 . t 4250 l 4250 i 4250 1500 |
. r ™ v L T 1
Maximum bending moment upper side Mmax=518.51kN *m
lower side Mmax = 118.98 kN * m
Maximum shearing force Smax = 406.22 kN
Prepared b : Ly A 2 ; '
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(ii) Wheel Load (Tyuck)
Load Whlch acts (Wheel Load) 1.1D (Deadwe1ght) + 1.9M (Wheel TLoad (’I‘mck))
(DThe vertical direction beam to the face line
(D— 1 'Thecasea truck runs in the vertical direction to the face line
. Remfmcmg ba1 of upper side (Bending Moment)

A frame mode! is shown below. (Deadwelght ofa beam is taken into consuleratlon)

Wheel Lood (Truckd P1=91.76 kN : p] ’ P2 Py P2

. 43
Wheel Lood (Truck) P2=367.06 kN { |
Deadwelght (deck slab) pl=22.26 (kN/m) gei'rrﬁ I l RERREN tai RERENZNNERERRRRE! ! 1{1’!7‘1;:2

Deadwelght (deck slab} p2=17.60 (kN/n) Pt

Dendwelght (apron) P{=224.40 (N . \
- L2000 |

1 2000 | _ S3u0 ‘ 5400 | 5300

" Maximum behding moment ‘upper side Mmax = 920.30 kN - m

+ Reinforcing bar of lower side (Bending moment) _
A frame model is shown below. '(Deadweight of a beam is taken into considei'ation.)
.- Wheel Load {Truck) P] 93,76 kN .
Wheel Load (Truckd P2=357.06 kN
Deasweight (deck slab) p1=2226 (di/rd rrrr‘ﬂ—ﬂl[ 11 ] i ih ! { TTT ]hﬁll I ITH 11T E ]h h“rnpz
Teadweight {deck slab) p2=17.60 (kiN/m> ‘ ”I 500
12001 3000 I 2900 | - 4500 I

Deadxeight (apron) Pt=224. 40 () |
!_ 2000 5300 ) 5409 3300 ) | 2009 |

Maximum bénding moment loﬁrer side Mmax =36544kN - m

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

Wheel Load (Truck} PL=S176 l¢ p1 Pz - Pt e PL .

Wneel Load (Truck) P2=367.06 kN _i ] I [ l :
Beadwelght (declk slob) pl=22.26 N/ ot 1 1 ] 11 : 1} |—|—rr| 2
Decdweight (deck sleb} p2=17.60 ¢kN/m) per lj L 1 | lﬂ} i I { II i Pji *{ lﬁl * } Il l E T P

Deadweight (uprcm) P1=224.40 (kN)

!_2[)00 l 5300 | S400 } 5300 I 2000 )

Maximum shearing force Smax = 626.66 kN
Prepared by YA neo  |Checkedby 2. NishiMdp A
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(D—2 The case a truck runs in the parallel direction to the face line
- Reinforcing bar of upper side (Bending Moment)

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

00 1750 SDOD 1750 5000 1750 U 1750 00 1750 00 1750 SODG
i ] Hﬂ“ : %I
- wWheel Load (Truck? P=134.11 kN
e oo o - B e oL T T A i
Beadwelght (deck slab? p2=17.60 (kN/n) F’tI
Deadwelght (opron) Pi=224.40 (kNY 1500 | 1750 l[DO -"UI:IWUD 1750 IIUUUI 800 DUQL@_I.IL'UI IDOU!IOGU
I 2000

3300 5400 5300 2000

Maxiinurh_bending moment upper side Mmax = 584.88 kN - m

+ Reinforcing bar of lower side (Bending Moment)

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

D 1750 , 51]0 “504 500 1750 , SU 1750 U 1750 00 1730
o I"T T I 0, 0. 3
: Wheel Load {(Truck} P=134.11 kN
s 0 S N, e L T L T P T T T v
Deadwelght {deck slabd p2=17.60 (kN/n)

Deadwelght (oprom P=224.40 (k) ' ¥ Bog_1750 muql,nso 1400 ImagI 1750_ljoog Y50 ImunI 1750 Iwuu 1700 I
. . r'aﬂﬂﬂ ! 5300 - 5400 5309 2000 |

Maximum bending moment lower side Mmax =204.88 kN - m
Shearmg force
A frame model is shown below. (Deadwelght of a beam is taken into consideration.)

500 500 50
? o 1750 > o0 1750 Bon 1750 > 9m 1750 - 509 1750
I i I I IT I I l 'I I I

. i D?U_Dr 1730 i
Decnelght (sck stobs pI=2226 v oo (T 1T TR TREERRERE TN IZNE ! 8 EENNIRIERE FIrm
Deadweight (deck staky p2=17.60 (kN/m)

Deadeeight (apron P1=224.45 G PtII_ 1700_|1oon| 1800 IIBLI 1750 Imunl 1750 | 1750 Iwnu 1750 450 I

2060 5300 2400 250 9300 2000

Maximum shearing force Smax = 483.12 kN

_ @The pafallel. di.x"ection beam to the face iiﬁe -
@ 1 The case a truck runs in the vertical direction to the face line
Relnforcmg bar of upper side (Bending Monment)
However wheel load {truck) may act, bendlng moment by deadweight of fender
attachment part (apron) will serve as the maximum bending moment.

_Therefore Maximum bendmg moment ‘upper side Mmax = 46451 kN + m

Prepared by Yl Anele>  |Checked by 2. NISHIMCPRA
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. Reinforcing bar of lower side (Bending Moment)

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

oo50p 500 S60 500 509 500
?_u_?_ 1750 5901750 , SC0 1750 . 500 1750 , SO0 §750 , 500 4750 , .
[ TT Il 111 N I T ]

Wheel Load (Truck) P=)SBAT & . 3 ol

Deadwelght {deck slab} pi=18.70 (kN/m}  ,p
Deadwelight {deck slab) p2=13.20 (kN/m) K A
400 | 1750 hUOU.LSSD _LIDUGI 1750 _1 154 l!l]ﬂl]l l?SDﬂI [
| 1500 4230 ) 4250 4230 4250 4

Deadwelght (apron) pt=2b5.2 (ki)

Maximom bending moment lower side Mmax = 206.28 kN + m

* Shearing force

A f1ame model 18 shown below. (Deadwelght of a beam is taken into cons1derat10n )

- 500 s00 0. SO0 500 500 - 50
1750_0 500 1750 500 1750 00 1750 & 500 1750 S09 1750

\n'.heel Load (Truckd P=158.47 kN : pTp1

Deadwelght (deck slab) pl=18.70 (kN/m)  of § |

Deadwelght (deck slab) p2=13.20 (kN/n} i
| __gs_tl_u_l. 1750 n‘su !;cug’ ESﬂ Iguoo 1750 I; 1500 |1uuo' | .
| 500 4250 - 4280 4230 4250~ | ISUU_E

Deadweight (deck slab} pt=283.12 (ki)
Maximum shearing force - Smax =441.53 kN

.®— 2 The case a truck runs in the parallel .direc_tion to the face line
* Reinforcing bar of L.tpp.er side (Bending Moment)
However wheel load (truck) may act, bendmg moment by deadwelght of fender
attachment part {apron) will serve as the maximum bending moment.

Maximum bending moment upper side Mmax = 464.51 kN + m

» Reinforeing bar of lower side (Bending Moment)

A frame model. 1s shown below. {Deadweight of a beam is taken into consideration.)

Wheet Lood (Truck) Pi=1i7. 38 kN Pl Pe

Wheel Lond CTruck) P2=16 - ! Pl
Deadwelght (deck stab) pi= 16.70 Gl ED:l_L{ P E i { 1 [ i { p2
Deadweight (deck slob? p2=13.20 i/ © 1 pt

Peadweight {apron) pt=283.12 (k) 4000 | 2750 2500 ’ 1650 |

: | 1560 4250 4250 450 - 4250 | 1500 1

Maximum bending moment lower side Mmax 392. 02 kN +m

Prepared by __ViAnee |Checkedby - MisHiMueA
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+ Shearing force
A frame model is shown below (Deadwelght of a beam is taken into consideration.)
- Wheel Load (Truck) PI=U738 kN )
Wheel Load (Trucld P2=469.56 ki P
Deadwelght (deck slob) pI=18.70 (N/m) o m D];[]I P2
Deadweight {deck slak) p2=13.20 (kN/n} pt

Deodwelgh‘t (opron) pt 285.02 (k) | 3000 2750 | l
_ 1500 4250 . 4250 4259 4250 15@_]

. Maximum shearing force Smax = 542.03 kN

@Cantﬂever of a land side (Beam 4)
Sectmn foree of beamd is computed Bar anangement of cantllevel of other variant
parts is set to the same bar alrangement as beamd.

A frame model is shown below. (Deadwelght of a beam is taken into consideration.}

Deadwelght ofbeam w =0, ’74 % 24%1.1=19.54 kN/m
3800 re

Pi i Hidee

Wheel Load (Truck) P2=238.94 kN
Deadweigh‘t (o!eck stob) p2:16.43 CeNsmd

4200
- All eqmvalent Umform Dlstnbutlon Load w= 19 54 + 16.43 = 35 97 kN/m

Mammum bendmg moment

Mmax (35.97x4.22)/2 + 232 94X3.2=1,062.66 kN - m
Maximum shearmg force

Smax = 35, 97)(4 2+232.94 = 384 01 kN .

Prepared by Y Anels - |Checked by 2. NiSthMupA
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@Beam of the Divection of Slant (Beam 7)
@—1 The direction whwh a truck runs is a direction palallel toa beam
+ Reinforcing bar of upper side (Bending Moment) _
A frame model is shown below. (Deadwelght of a beam is taken into consideration.)

Wheel Load (Fruckd PL=33.06 I P R R
Wheel Load (Truck) PE=372.22 kN

! :

Dencweight (deck slabd p=1223 kM/m Y 111 144131 ¥ 11 {Allﬂ HERERRERRE!
' o 4000 |

6870 6790 ' J

fay - 1

Maximum bending moment upper side Mmax = 5566.84 kN * m

. R'einforcing bar of lower side (Bending Moment) -

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

Yheetfond rocg Elozgery P o P i
Deadweight (deck stoby p=1e23 ¢ketl/ed W I P LR J AV TR PRI PITIA 4 {401
: ' 4000 j 130 ﬂIr 4000 _I _ |
6870 6790

Maximum bending moment lower side Mmax = 381.5656 kN - m

» Shearing force _ : 7
A frame model is shown below. (Deadweight of a beam is taken into consideration.)

Wheel Load (Truck) P1=93.06 kN PE : Pl
Wheel Load (Trucky P2=372.22 kN

Deadwelght(deckshb)p1223(kN/n) I { i HH { 111 } ) H{ [{ I} H{ i { } I { }

zsr0 | 3w __|
6870 6790

Maximum shearing force Smax = 532.56 kN

#— 2 The direction which a truck funs is a direction vertical to a beam.
- Reinforcing bar of upper side {Bending Moment)

A frame model is shown below. (Deadweight of a beam is taken into cons1derat10n y

S6Q 50 S00 oS00
?o? 1750 ?0% 1750 ; 500, 1750 + 200, 1750, 00 1750
Wheel Load (Truck) P=18L44 KN e T S ol
GEADVEIGHT (DEEK SLAB p=12.23 (/> 3 {p[ i }IL_U_{H | { i { HiadlhitiiiidE -

0y 1750 Jsono| §750_|song] aao 1000], 1750 _J1ong]. 1750 |
6870 6790 |

il

Maximum bending moment upper side Mmax = 660.73 kN - m
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" A frame model is shown below. (Deadweight of a beam is taken into consideration.)

300

©Vheel Lood (Truck) P=18144 kN

500 500 500 500
5001750 [ 500 1750 ) 509 1750 , 500 1750 , 500 4750
T 1T [ T |

I B[ 7] Pl P P]_¥] F[_F] 21
Deadwelght <deck stobd p=1za3 al/m Yl T HT T T T 4 14 {.A} IR ENEEINEE N

Jop 1750 fyoog| 1750 Lnnujl

6870

gdjannl 1750 |06 1750__]

6790 _l

Maximum bending moment lower side Mmax=337.72kN *+ m -

+ Shearing force

A frame model is shown below. (Deadweight of a beam is tal.(e.n into consideration.)

. : : : 50 500 500
: : f's_o 1750 - S00 750 . 500 1750 . 500 1750 50
Wheel Load (Truck) P=18144 Lk I l I | | [ | i i i

500

_ Pl PI_ 8l Pl __P] PI_Pl B Pl
Beadweight tdeck stowy p=1223 sy Y PLU T R RLT AR ;i& TTATRITIH IS

L1370 1750_Ji000], 1750 750 Jaooa| 1750_heny
_ 6870 6790 J
Maximuin shearing force Smax = 674.57 kN
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(_iii.) E'u‘th(juake Condition
Load which acts (Barthquake)
1.1D (Deadweight) +1.08 (Surcha; ge) +1.0E (Earthquake Force)
The plle head moment computcd by the basic design is used.

@The vertical direction beam to the face hne

A frame model is shown below, (Deadwelght of a beam is tdken into consideration.)
Farthquake

Surchf.\rge pl‘fBB;?E(kan) C i pl*

! o2
Surcharge p2'=26.67 bz et L L L L L P TP T
Sea—Land vttt e ma s SN R RN RN R F R RN SRR Y R RN ¥ ) ,:I P2
. " =17,
Teaduight (aprom? pt<aaSiz 600 Pt pah kiten H=96g 7 1M+ 1 HeL, 0351 KN m H=1.2027 kN -
2600 5380 o+ 540 5300 2000
Earthquake : _— L ' 2 a

Surcharge p1'=33.72 &iN/n)

. : -
o Surcharge p2=26.67 (kN/M)  p2y| - E
Land—8ea Deaduelght (deck stab} pl=2226 (/) o o2

Deadselght (deck slob? p2=17.60 fklzmy (1~ \ v/ \nJ Z o7
Deadueipht (apron) pt=28512 kK H=3616 Khtom n=1,mr.1 KN+h Hat gt 5Men - n=1_2x?.7 KH-r.
- eood_| 5300 Sdod 5300 J.200 |

. Maximum bending moment upper side Mmax = .1,515'.14 kN +m
o lower side Mmax = 888.78 kN - m
Maximum bending moment : Smax - 591.19 kN

@Thé pai‘allel direction beam to the face line

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

Surcharge p1'=28.34 (KN/o) : - nv ' - o2
‘ Surcharge p2'=20.00 (kN/nY p2* 200 : } ¥ 1
Deadweight (deck slab) pl=18.70 GH/mY (o ™ B 2 A ! 1Y 1 32
Deadweight {deck stob) p2=13.20 (kMN/m> \oJ \&J ]
 Beadwelght (apron) pt=285.12 kM M=l,01t.? KNow M=l ,o": on Me 1mﬁ9 KNem M= waiq K- H=980.9 - Pt
1500 | - 4250 4250 4250 L 4250 r1500_;-
Maximum behding moment upper side  Mmax = 146791 kN - m
lower side Mmax =955.37kN - m
Maximum shearing force Smax = 633.54 kN
Prepared by Ye Ando  iChecked by 2. NISHIMUZA
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() .Bertin'g Condition {(Fender attachment part (apron)}

References/
Notes

Thickneés of fender attachment part (apron) is 500mm. Deadweight is taken into

conmderahon as tensile foree.

Load which acts{(Ber thmg) 1. ID (Deadweight) +1.08p (Reactwn force of the fender)

XBelthmg condition is taken as extraor dinary.

Fender shall be attached in the center between piles. Moreover, section force is

computed about two cases, the case where reaction force of the fender acts on a lower
end (+ 1.0(_)), and the case, which acts on the central part (+3.00). Fender attachment

" part (apfo'n) computed section force by having performed FEM analysis as "slab fixed

on three sides and free on one side".

Maximum bendmg moment

(Homzontal 1e1nf01c1ng bar) Mmax = 188 70 kN + m/m (lower end)
(Vortlcal reinforcing bar)  Mmax =71.75 kN m/m {center)

Maximum axial force

{Horizontal remforcmg bar) N=0. 0 kN/m
(Vertlcal reinforeing bar) = N=4.0X 1.0X0.5X24 = 48 0 kN/m '
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b ) Serviceability 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 (Smcha1ge, Wheel

Load (Iruck)) act. Design load is computed using the following formulas.
SL - kpxSp + erSr

where

Sk :chalacterlstlc value of load for cxammatwn of the servmeablhty limit state

Sp charactenstlc value of pelmanent load

S charactenstm value of variable load

. kp,kr : constans to 1ep1esent the effects on crake w1dths and the corrosion of stee]

by the permanent load and variable load, respectively. It may be taken that

ke is 1.0 and ke is 0.5.
(i) Ordinary
(DThe vertical direction beam to the face line

+ Permanent Load (Deadweight)

A frame model is shown below. (Deadweight of a beam is taken into considei‘atio'n.)_

Beadwelght (deck slab) pi= 2024<kan>peEﬂﬂ 1 l RERRREE RN i L I E ERREE! NRE!

Deadweight (deck slob) p2=1600 (kN/m) Pt*

Dendwelght (uprnn) P{=204.00 (kN> !_ 2000 | 3300 1 5400 _! 5300

HHTmpEI

Maximum bending moment upper side Mmax = 47552 kN m
lower side  Mmax = 102.67 kN -m
Maximum shearing force | Smax = 271.52 kN
+ Variable Load (Sﬁrchargé) o

A frame model 15 shown below.

pl

l 2000 J

surcharge pi-6744 /e oo g 4 LLE LT T T T iy ee
Surcharge p2=53.34 (kN/n> } B

l 2000 l 5300 _l_ 5409 !_ 5300

l 2000 l
o+ 4

Maximum bending moment upper side Mmax = 17162 kN * m

lower side Mmax = 98.76 EKN-m

Maximum shearing fo.rce Srﬁax = 190.97 kN
Prepared by S Ardo  |Checkedby = B. NiSHiMupA
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{®The parallel direction beam to the face line
+ Permanent Load (Deadweight)

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

Deadweight (deck slab) p2=12.60 (kN/m)
Deedwelght (apron? pt=253.20 (kN>

Readwelght (deck slab) p1=17.00 e/ pgrr11 T HHHILLI i # I SN RERRRN R m_ipc?

| 1500 | 1250 |r 4250 | 4250 i 4250 | 1500 |

- Magimum bending moment upper side Mmax = 475.52 kN * m
_' S lower side Mmax = 36.36 kN * m
Maximum sheéring force Smax = 370.87 kN

. Variable Load (Surcharge)

A frame model is shown below

Surcharge pl’=536.67 (kN/n)

Surcherge p2's 4ooo<kwmpeﬂ—rHHlHHHHHHHHHHHHHTTT#TTH»E

1560 ! 4250 T|_ 4230 _i_ 4250 | 1250 _!_tSDl}_|

Maximum bending momé_nt upper side Mmax = 106.68 kN * m

_ lower side Mmax = 58.35 kN * m
. Maximum shearing force Smax = 190.97 kN

(i) Wheel Load (Truck)
' @The vertical direction beam to the face line

(D~ 1 Permanent Load (Deadweight)

The same value as the value computed by ordmary condition is used for the section
force of permanent load.

Maximum bending moment upper side Mmax =475.52kN ' m
' lower side Mmax = 102.67 kN * m

Maximum shearing force Smax =271.52 kN
Prepared by Y. Anele  {Checked by R+ NiShiMURA
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(D-— 2 Variable Load {Wheel Load (Truck)) _ Notes
- The case a truck runs in the vertical direction to the face line
(Reinforcing bar of upper side (Bending Moment))
A frame model is shown below.
. P2 : PI pa PE PR
Wheel Load {Truck) PL=7647 kN . I - l l l
wheel Load (Truck) P2=305.88 kN - x - =
L2650 | 1350 5 “!r 3000 | 72950 ! 650 |
2000 | 5300 L sq0 | 5300 | _eco0 |
Maximum bending moment upper side Mmax = 24580 kN + m
(Reinforcing bar of lower side (Bending Moment})
A frame model is shown below. '
P2 £ P2 P1 P2
e g A, ) Lo
eel Loed (Truc w0 ' & aon | Tazoo | 000 | T 3300 ] & |
[_eovs | 5300 T[ 5400 l 5300 | 2000

Maximum bending m;)mé_nt .lower side Mmax = 304.08 kN * m

N (Shearing foree) _
A frame model is shown below. '

Pt g : Pi P2

wheel Load {Truck) PI=76.47 kN l
Wheel Lood (Truck) P2=303.88 kit | 4

-8 e _L s0 3950 | fuss] 2| 250 I
|, 2000 Tl 200 | 5400 I 5300 1 eo00_j

Maximum shearing force " Smax = 305.88 kN

* The case a truck runs in the parailel direction to the face line
(Reinforcing bar of upper side (Bending Moment))

A frame model is shown below. '

' 500 500 S00 S00 500 “ 500
091750 500 1750 S00 1750 . 580 1750 | ?u? 1750 | ?u? i750 ?0?
I~ R - i P[P P[P [ P P[P
Wheel Lood (Truckd P=11176 kN . _

1500 | 1750 Ji00o]  fzouiooo] 1750 oo  Bogjioon} 1750 1000| ‘1000|1000
2000 ] 5300 i - 5400 ] 5300 l 2000

Méxiaium bending moment upper side Mmax :.33'5.28 kN . m

Prepared by Y Anso  |Checkedby . NisHIMUZA
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(Reinforcing bar of lower side (Bending Moment))

A frame model is shown below.

500
Qﬂ% 1?5[)_i |50l|) 1750 . 500 1730 , pDD 1730 , 500 1750 ?U? 1750 i ISD?

N . Pl Pl Pl Pl Pl Pl Pl Pl PI Pl Pl Pl
wheel Lood (Truckd P=il176 kN
: a0ff | 1750_peoo), 1750 | .5@017*50 |00}, 1750 _I%q_ nsn,gnuql,nso 08 \
2000 |~ Sae0 [ 5400 f | 2000

I T

Maximum bending moment lower side Mmax =19075kNm

(Shearing force)

A frame model is shown below.

?0? 1750 ?ﬂ? 1750 ?o? 1750 ?0? 1750 l "f[)? 1730 ?D? 1750

- . : Pl PI P! PI Pl Pl Pl PI Pl Pl Pl Pl
Wheel Lond (Truck) P={1L76 kN -
‘90| 1756 J1000] 100 Gjio00] 1750 [1o00f 200 ,|1onuL 1750|1000} |, 400 |
2000 5300 S400 I 5300 | 2000_|
Maximum shearing force Smax = 293.65 kN

@The parallel dxrectlon beam to the face line
@* 1 Permanent Load (Deadwelght)
The same value as the value computed by ordinary condition is used for the section
force of permanent load. '
Maximum bendmg moment upper side Mmax=475.52 kN - m
lower side Mmax = 86.36 kN * m
- Maximurm shearing force © Smax = 370.87 kN

@ 2 Variable Load (Wheel Load (Truck))
+ The case a truck runs m the vertical direction to the face line
{Reinforcing bar of upper side (Ben_dmg Moment))

A frame model is shown below..

500 S0p 500
500 1750 sou 17:.0 gug 1750 . QUQ 1750 500 1750 i ?uriu 1750 -
‘Wheel Load (Truckd P=132406 kN Pl Pl Pl Pl Pl Pl PI PI Pl Pi Pl Pl
I - god 1750 1000 L‘eso 1000} 1750 | 45p 1750 fleno| - ‘%ﬂgoun |, 1750_| I
|, 1500 4250 I 4250 4250 4250 11500 ,
Maximum bending moment 'ﬁppér gside Mmax = 200.66 kN - m
Preparedby Y Anao  |Checkedby B. NISRIMURA
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(Reinforcing bar of lower side (Bending Moment)) Notes
A frame model is shown below. '
S ) 500 500 300 509
559 17501, TO? 1750 | ‘lﬁotll 1750, ?0? 1750 | I50 1750 > : lﬂ? 1730 ] K
' ! I |
Wheel Lood (Truck) P=132.06 kN Pl 7 pl p| pl Pl pl l | Pk pl Pl
. - '
L 150 9], 1750 [ro00] 400 5 l100g] 1750 Jiooofy leso Jigoo] 150 Slio0] 1750 | I
1 1500 I 4250 4250 4250 4250 I 1500 |
Maxtmum bending moment  lower side  Mmax = 14498 kN * m
(Shearing force)
A frame model is shown below.
50 - S00 . 500 500 S0 500
_ ?00 1759 : 50? 1750 | 5|"gl1|Q l?5DJ| ?0? 1750 : !50? 1750 i ?ﬁ? 1750 -t
Wheet Lood (Truck) P=132.06 KN P{ pi ! Pl pl Pl Pl pl - Pi pl P‘l Pl Pl
I looﬁ 1750_]3000] 350 3 fi00g| 750 lwou{i‘ 1600 !;oual 100 [110001 L7350 i T '
| 1500 | 4250 i 4250 4230 | 4250 | 1500
Maximum shearing forec Smax = 308.73 kN
* The case a truck runs in the parallel direction to the face line
(Rcinfofcing bar of upper side {Bending Moment))
A frame model is shown below.
Wheel Lood (Truck) FI=97.82 kN Qe e Fl . P
Wheel Lood CEruck? PE=391.30 ki l . I l I
[AY ;& iy Fy i
L4009 ! L2100 1850
| 1506 | 4250 i 4250 ! 4250 |- 4250 J 1550!
Maximum bending moment  upper side  Mmax = 204,94 kN -
{Reinforcing bar of lower side (Bending Moment))
A frame model is shown below.
.Dl pe Pl P2
Wheel Lood (Truek) F1=87.82 kN
Wheel Lood (Trucky P2=39130 &4 l l
&) - o iy
2050 _| 1860_| e7s6 | - __@esee_ | ’
15901 423p T 4250 J: azso_ - | 4250 - llsonl

Maximum bending moment lower side Mmax =338.05kN * m
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{Shearing force)
A frame model is shown helow.
: - P1 Pe Pl P2
Wheel Load (Truck) P1=97.82 kN
Wheel Load (Truck) P2=391.30 kN 1 l l
| T a0 [} %jgp %ﬂ T .
| 1500 | 4250 l 4250 | 4250 ] 4250 l 1500 |
Maximum shearing force Smax = 390.83 kN

®Cantilever of a land side (Beam 4) |
Section force of beamd is computed. Bar arrangement of cantilever of other variant
parts is set to the same bar arrangement as beamd.
* Permanent Load (Deadweight) .

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

LI T I O 1 =1

Deadweight (deck slab) pe=14.94 (kN/m -
: 4200

- Deadweight of beam  w =0.74 X24 = 17.76 kN/m
" All Equivalent uniform distribution load w = 17.76 + 14.94 = 32.70 kN/m
Maximum bending moment Mmax = ( 32_.70..>< 4202)/2 =288.41kN-m
- Maximum shearing force Smax = 32.70X4.20 = 137.34 kN

* Variable Load (Wheel Load (Truck))
Wheel Load (Truck) shall act on the part 1.0m away from the beam end.
A frame model is shown below.

P2
32060

Wheel Load (Truck) P2=194.12 kN 3

4200

Maximum bending ‘moment Mmax = 194.12X3.20 = 621.18 kN * m
Maximum shearing force Smax = 194.12 kN

Prepared by : JAnto |Checkedby B. NISHINURA
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Project

@Beam of the Direction of Slant (Beam 7)

@— 1 Permanent Load (Deadwelght)

Deadweight (deck slokd p=llle (kN/m)

HHHFHHHAHHHHIHH Z

| 6790 j
Mmax = 114.24 kN + m
Mmax =57.12 kN *m

Smax = 99.49 kN

6870

Maximum bending moment upper side
lower side

Maximum shearing force

@— 2 \._farliabl_e Load .(Wheel Load (Truck))
- The direction which a truck runs is a direction parallel to a beam.
(Remforcmg bar of upper side (Bendmg Moment))

A frame model is shown below,

Pl Pz
\Jheel Load (Truck} P1=7?.55 kN .
Wheel Load (Truck> P2=3018 kN . F

6799

~___6870

j.

Maximum ‘bending moment uppéi' side Mmax=2362.92kN " ' m
: (Reinforcing bar of lower side '(Bending Moment))
A frame model is shown below.

: ; . P p2 Pl
Wheel Load {Truck) P1=77.55 kN
Wheel Load (Truck) P2=3i0.18 kN : P
. : J yay

3000 3000 i/

5870
6870

6790

Maximum bending moment lower side Mmax=299.15kN +m .
(Sheéring force)
" A frame model is shown below.

Pl Pe : Pi

9 3008 l

6750

Wheel Load (Trucld PI=77.55
Wheel Lood (Truck) P2=310.18 kN N

2870 l

6870

A kE

Maximum shearing force Smax = 3563.65 kN

Detailed Design on Port Reactivation Project in La Union Calo. Fite No.
Section | civil Calc. Index No.
Subject Quaywall Page No. %4  Rev.
References/
Notes

\I[' &S_g_é_‘ ~ 4000 | v

A frame model is shown below. (Deadwelght of a beam is taken into conmdelatmn )

S

Checked by 2. NISHIMUE A

Prepared by

z€1 87 12002

08 | o8 12002

286



287

@ NIPPON KOE! CO,LTD,

« The direction which a truck runs is a direction parallel to a beam.
(Reinforcing bar of upper side (Bending Moment))

A frame model is shown below.

S00 1750 51]0 V750 500 1750 0p $750
T ﬁ‘?'—“ﬁ*?—‘ 1‘1‘“

Wheel Load (Truck) P=15120 Y Pl P] Pl - l l l I l l P%I?
'

08, 1750 liUUU 1750 1004 Bﬂﬂhﬂﬂﬂl 1750 hﬂﬁ()! 1750

6870 6790

Maximum'bending moment uppersidle Mmax = 447.68 kN + m

(Reinforcing bar of lower side (Bending Moment))

' A frame model is shown below.
' 00

- 500 00 5
X 500 1750 560 1750 | 500 1750
11 111 1T 1T

Pl Pl F’l P] Pl Pl PllE
]

50D
500, 1750 500 1750
T [T

Wheel Load (Truck) P=151.20 kN Pl . Pl Pl

35d 17560 IlDODl 1730 100[)_! ID30!IUDDL 1750 hﬂDD! 1730

6870 - " e790

Maximum bending moment lower side Mmax = 238.27 kN - m

(Sheanng force)

A frame model is shown below

500
S0p, 1750 5001290 .
1T T

500 1750 i Iﬁ[]fil 1750 '

i Pl i I
1370}, 1750 Lmooi 1750 | 1750 |1uud 1750 !mnal Y
6870 ] 6790 J

Smax =471.47 kN

ti,i_[)_l'il_ 1750

Whee! Load (Truck) P=15120 kN ., Pl P} P

Maximumn shearing force

Project |Detailed Design on Port Reactivation Project in La Union Cale. File No.
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(iii) Berting Condition (I' ender attachment part (aplon))
Sectlon force uses the value computed in ultimate Hmit state.
Pelmanent Load (Maximum axial fome)
. (Honzontal reinforcing bar) N=0.0 kN/m
(Ver tical iemforcmg bar) N 4.0X1. 0‘<0 5X 24 =48.0 kN/m '
Vauable Load (Maxmmm bending moment)
(Houmntal reinforcing bar) Mmax = 188. 70 kN m/m (lower end)
(Vertmal 1e1nf0rung bar) Mmax =171.75 kN m/m (center)

- ¢) Fatigue Limit State
- The examination case of a fatigue limit state is only Wheel Load (’1‘1 uck)
The sectmn force of using by examination of a fatigue hnnt state is the same as the :

* section force of using by examination of a serviceability limit state. _

Prepared by - . }f/iau/a : Chéckedby P NISHIMUPA
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d ) Generalization of the load in each limit state
(i ) The vertical direction beam to the face line
» Bending Moment . (kN « m)
' Ultimate Iimit Serviceability himit
upper | lower { Permanent load Variable load
side side upper | lower upper lower
Ol‘dinary . 651.09; 199.34| 475,52 102,67 171.62, 98.76
Wheel Load (Truck) 920.30] 365.44] 475.62 102.67] 335.28! 304.08
Earthquake . 1,515.14] 888.78 — — — —
+ Shearing Force (kN)
Ultirnate limit . SBerviceability h‘Inlt
- | Permanent load | Variable load
Ordinary : 426.69 271.62 . 190.97
Whee!l Load (Truck)] 626.66 271.52 305.88
- [Barthquake - : 591.19 — —

¥The examination case of a fatigue limit state is only Wh_éel_ Load (Truek).

- . The section force of usmg by examination of a fatigue limit state is the same as

. the Sécﬁqn force of using b'j( é}{émi_nation of a serviceability limit state.

¥The section force of Wheel Load (Truck) extracted the larger one of the section

force of each run dirvection of a truck.

(i) The p.arallel direction beam to the face line

+ Bending Moment - -

. (kN * m)
Ultimate limit Serviceability limit
upper | lower | Permanent load Variable load -
- side side upper | lower upper | lower
 [Ordinary - . 518.51] 118.98 475.52 36.36] 106.68 58.35
Wheel Load (Truck) | 464.51} 392.02 '475.52 36.36] 204.95 338.0b
Barthquake - - |1,467.91] 955.37 - — — —
» Shearing Force , _ (kN)
Ultimate limit Serviceahility lnfnt
. - - | Permanent load Variable load
 {Ordinary - - - _ - 406.22 - 370.87 190.97
. |Wheel Load (Truck) b42.03 ' 370.87 390.83
Barthquake . - 633.54 — —
Prepared by - YiAwnae  |Checkedby  E. NS iMUBA
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¥The examination case of a fatigue limit state is only Wheel Load (Truck).
The section force of usirig by examination of a fatigue limit state is the same as
the section force of using by examination of a serviceability limit state.

#'The secﬁion forée of Wheel Load (Truck) extracted the larger one of the section

foree of each run direction of a truck.

(1) Cantilever of a land side (Beam 4)

~ * Bending Moment . (kN - m)
' Ultimate limit’ Serviceability limit
. lower | Permanent load Variable load
upper side| .
' side upper lower upper lower
Wheel Load (Truck)|  1,062.66] — 288.41] — 621.18 —
+ Shearing Force (kN)
Ultimate limit . Serviceability hn'_nt
. e Permanent load Variable load
Wheel Load (Truck) 384.01 137.34 194.12

¥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.

{(iv) Beam of the Direction of Slant (Beam 7)

+ Bending Moment . o (kN + m)
' Ultimate limit . Ultimate limit
. lower Permanent load Variable load
upper side N
- side | upper lower | upper | lower
Wheel Load (Truck) 660.73] 381.55] 114.24 57.12] 447.68} 299.15
- AT - (KN} . s
Ultimate limit Serviceabllity liII.lit
Permanent load Variable load
Wheel Load (Truck) 674.57 99.49 - 471.47

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

¥The section force of Wheel Load (Truck) extracted the larger one of the section

force of each run direction of a truck.
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References/
Naotes
(v) Berting Condition (Fender attachment part (apron))
Ultimate limit Serviceability limit
_ Permanent load| Variable load
Bendi . ‘ -
ending moment| Axial force Axial force Bending
monient
Berthing 188.70 0.0 . 0.0 188.70
: 71.85 48.0 48.0 71.85
F¥upper : Horizontal reinforcing bar
lower : Vertical reinforcing bar
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Section Civil . Calc. Index No.
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6) Calculation of Reinforcing Bar Arrangement I;iz;ences/

Calculation of reinforcing bar arrangement is performed by RC section calculation program.
(FORUMS Co., Ltd)

{1) Examination of Ultimate Limit State
a ) Lxamination of Bending Strength
The area of reinforcing bar to be used calculates it as satisfying the following conditions.
Yi*Mg S My = 10

Md. ; calculated value of bending moment acting on pile in design
Mys ; design bending moment capacity, It computes by the following formula,
L Ce(d-ye) Oy (d-d  (ABa- Al P .
= (d-ye) €l )m{Asfydd—A'sf'ydd'—( e ) oy
Y b : N : 1.7 fod b -
C. ; The compression resultént of concrete  (N)  (=0.68 - P brx)
oy Compressi've force of acting on a compression reinforcing bar (N) (=A%
_ f 'ﬁ) o
T  ; tensile force of a tensile reinforcing bar (_N) (=A - L)
As . ; area of reinforcing bar in tensile zone  (mm?)

A’s ; area of reinforcing bar in compressive zone  (mm®)

d ; effective depth of a tensile reinforcing bar (mm)
d’ ; effective dep.th of a compressive reinforcing bar (num)
X . distance of a compression end and a neutral axis {mm)
Ve s =04 x (mm) . _
faa 5 design tensile yield strength of steel (N/mum®)

_ 7 (= £l ¥ =345 N/mun®)
fx ; tensile yield strength of steel (=345 N/mm®)

Yms  material factor of steel (=1.0)
f'.a ; design compressive stréngth of concrete (Nfmm’)
- (=Pg/ v we=18.5 N/mm?)
f'y ; characteristic compressive strength of concrete
(=24 Nfuun?) -
Ym . material factor of concrete (=1.3)
vs : member factor of bending members
vi o structure factor
Prepared by " Y Ande |Checkedby p. WiSHiMuRA
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My structure factor References/
: . Notes
(1) Deck Slab
(@DDeck Slab "S1" : the parallel divection to the face line
» Kxamination of bendmg moment capacity of wltimate limit state
Wheel Load | Wheel Load
. Wheel Load (PMFMI . (1?‘211'!:1&1 .
] Ordinary . (distribution) distribution) | distrvibution)
unit Vertical to the [ Parallel to the
’ face Iine face line
_ upper | Jower | upper Jower | upper | lower upper | lower
reinforcing bar mm | Dio | D19 | Do | D19 | D19 | D1o | Do | D19
- (tension side)
reinforcing bar mm | Dig | Dis | D19 | Do | D19 | D19 | D19 | D19
{(compression side) :
numhber {tension) b 5 b 5 5 5 5 5
number (compression) b 5 5 5 5 K 5 b
area of reinforcement i\ | s | 1433 14.33 | 14.33 | 14.33 | 14.33 | 14.33 | 14.33 | 14.33
(tension side) -
area of reinforcement ., 1o | 143311433 | 14.33 | 14.33 | 14.33 | 14.33 | 14.33 | 14.33
{compression side) . b
width of member be | mm | 1,000 1,000 { 1,000 1,000 | 1,008 | 1,000
effective depth d | mm | 180 | 170 | 180 | 170 | 180 | 170 | 180 | 170
~ (tension) : : : :
. effective depth d | mm | 170 | 180 | 170 | 180 | 170 | 180 | 170 | 180
(compression) : .
 fa Nimm?| 490 | 490 | 490 | 490 | 490 | 490 | 490 | 490
foa N/mm2| 24 | 24 | 24 | 24 | 24 | 24 | 24 | 24
"Muad kN:m | 80.08 | 72.11 | 80.08 72.11 80.08 1 72.11 |1 80.08 ] 72.11
C Ma kN-m | 38.74 | 17.58 | 40.16 | 18.22 | 33.63 | 29.07 | 40.69 | 36.12
Examination result (i Ma/Mu) | 0.581 0293 | 0.602 | 0.303 | 0.504 | 0.484 | 0.610 | 0.601
Judgment OK | OXK | OK | OK | OK | 0K | OK | OK
. Diménsion of an exarﬁiﬁatiou section
o Unit width 100m -,
Infterval oF reinforcing b
w o . 200 rmm
CF T
-?1}’,5 Lo nger‘ Side D19 I L t!,l
v L
Xl -0 —-«r“-—-—o——m-—o—--f—rk———‘—-——
-E\ b 1 lower _side D19 !
L
- :
Prepared by Yo Anclo |Checkedby  B. NISHIMURA
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Section | cil ' Calc. Index No.
Subject Quaywall Page No. «J  Rev.
: References/
Notes
@MDeck Slab "S1" : the vertié_al direction to the face line
+ Exemination of bending moment capacity of ultimate limit state L
' _ Wheel Load | Wheel Load
_ . | Wheel Loaa | (F2tHal (Partial .
‘ Ordinary (distribution) distribution) | disiribution)
umnt - Vertical to the | Parallel to the
face line . face line
_ upper | lower | upper | lower | upper | lower | upper | lower
. reinforcing bar mm | D19 | D19 | Dio | D19 | D19 | D19 | D19 | D19
(tension side) : =
reinforcing bar mm | D19 | Dig { D19 | D19 | Dis | D19 | D19 | Dis
{compression side)
number (tension) b b b 6 5 b 5 - 5
number {compression)| ... 5.1 5 b b 5 5 1 b 5
area of reinforcement | x| | 1433|1433 | 14.33 | 14.33 | 14.33 | 1433 | 14.33 | 14.33
. {tension side) - -
area of reinforcementt \, 1o | j433 | 1488 | 14.33 | 14.33 | 14.33 | 1433 | 14.33 | 14.33
- (compression side) : ‘ 2 _
width of member be mm . 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 { 1,000
effective depth d | mm | 160 | 150 | 160 | 150 | 160 | 150 | 160 | 150
- (tension) . : _ : : o
Ceffectivedepth 1 4l 450 | 160 | 150 | 160 | 150 | 160 | 150 | 160
(compression) : o 0
fra Nimm?| 490 | 490 | 490 | 490 | 490 | 490 | 490 | 490
= fea Nmm?| 24 24 24 24. 24 24 ) 24 24
Mud .kN'm 81.08171.62 | 8108|7162 ] 81.08 7162|8108} 71.62
My kN-m | 31.22 | 9.90 32.36 10.26 | 31.36 | 26.76 24.53 19.93
Examination result (v;+ Ma/Mu) | 0.462 | 0,166 | 0.479 | 0.172 | 0.464 | 0.448 | 0.363 | 0.334
Judgment 0K 0K 0K oK 0K 0K 0K 00X
« Dimension of an examination section
. Unit width 1.00m -,
Infterval of reinforcing bpr
ne : . :
of S 7] Upper side D19 | oo
clwn e e s e = i e = e = o = e ] )
_Exg‘} T——&v—A+L—A+AMA+A~—-—+--T =
. o UQ H lower sicde D19 ;
' -G
Prepared by Y Anolo  |Checked by  E. WistiMuRA
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- IReferences/
1" no
@Dgck Slab 53 . | Notes
+ Examination of bending moment capacity of ultimate limit state
Ordinary Ordinary
unit Parallel Vertical
upper | lower | upper | lower
reinforeing bar L .
(tension side) mm D19 | Di9 | D19 D19
reinforcing bar mm | D19 | D19 | D19 | D19
(compression side)
number {tension) _ 5 5 5 5
pumber (compression)| 5 b 5 5
area of reinforcement |, | 2 | 143311495 | 14.33 | 14.33
{tension side)
area of reinforcementy 4, {5 1403|1433 | 14.33 | 14.33
(compression side)
width of member bw mm | 3,000 1,000 | 1,000 | 1,000
 effective depth d | mm | 180 | 170 | 160 | 150
{tension)
effective depth d | mm | 170 | 180 | 150 | 160
(compression) : : :
.  {N/mm?| 490 | 490 | 490 | 490
fed N/mm?2| 24 24 24 24
Mua kN'm 80.08 | 72.11 | 81.08 | 71.62
_ Ma kN-m { 26.30 — 10.30 | 1.41
Examination result (vi+Ma/Mw) [ 0394 — |0.152 | 0,024
Judgment 0K | — | 0K | oK
» Dimension of an examination section
' The parallel direction to the face line -
o Unit width 1.00m ~
Infterval of reinforcing bhr
Lmn o 200 mm .
] Ooper side DI9 ; b
g, +-_,_-__.%Q_.+-__.+#MF-J‘.‘§E:
I_Y(\_I -.-vv+——u‘o—--——+-—--e~»-~—»e——-a——-SA
= lower side D19 !
r
- :
"The vertical direction to the face line
' . Unit width 1.00m ;
Infterval of reinforcing bpr
W0 E e
s i Upper side D19 R
| lnm e et i = e s e e r----‘—-—---l.n
ﬁ_mj T-—o—-——-—c--—-—rol— —u-o———--—o—--:—-—k
. d Yo lower side D19 H :
. _
Prepared by Y Auils |Checked by - 2. NISHIMURA
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(i) Beam References/
‘ S Notes
(U'The vertical direction beam to the face line
» BExamination of bending moment capacity of ultimate limit state
Ordinary Wheel Load (Truck) Barthquake
unit, : . —
upper lower upper lower upper lower
reinforcing bar D26 D25 D25 D25 D25 D25 -
(tension side} i : .
reinforcing bar D26 D25 D25 D25 | D25 D25
(compression side) : ; ?
number (tension) 12 6 12 6 12 6
numbffr 5 12 6 12 6 - 12
{compression) _
area of . o
. reinforcement As| cm? 60.80 30.40 60.80 30.40 60.80 30.40
(tension side) . -
area of e _ ] .
reinforcement [A's] cm? 30.40 60.80 30.40 60.80 30.40 60.80
- {compression side) ' S
width of member |bx| mm 700 T00 700 700 700 700
effective depth : N - T
(tension) d mm 1,100 1,130 1,100 1,130 1,100 1,130
effective depth - . '
(compression) d mm 1,130 1,100 1,130. 1,100 _ 1,130 1,100
fya N/mm? | 490 490 480 | 490 490 490
fea N/mm? 24 24 24 24 24 24
- Mua kN | 1,852.99 | 1,068.77 | 1,852.79 | 1,058.77 1,352.79 1,068.77
. Ma kN-m | 651.08 | 199.34 | 920.30 | 36544 | 1,515.14| 88878
Examination result (yi-Ma/ Mua)| 0.422 0.226 0.596 0.414 0.818 0.839
Judgment 0K 0K 0K K OK C.K
- Dimension of an examination section
) Wigdth of beam - 0.70m
ROQ 5e100 _ 10[
-
R EEEr
£ £
5 &
e e & &
- [ F==1 e
<) e
+© o =
= =
o
2 .
+ lower side D25
Prepared by Y. Anots |Checked by R- NISHIMURA
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' References/
Notes

@The parallel direction beam to the face line
+ Examination of bending moment capacity of ultimate limit state

Ordinary Wheel Load (Truck) Earthquake

unit i
upper lower upper upper lower upper
reinforcing bar D26 D25 D25 D25 D26 D25
(tension side}
reinforcing bar Db D25 D25 D25 D25 | D25
{compression side)
number (tension) - e 12 6 12 6 12 6
( number 6 BT 6 12 6 12
compression} : :

area ofrc.e.mﬁnzcement Al em? 60.80 30.40 60.80 20.40 50,80 50,40
(tension side) . .

area of . :
- reinforcement Al cm? 30.40 60.80 30.40 60.80 30.40 60.80

{compression side)

width of member |by| mm | 700 | 700 | 700 | 700 700 | 700
effective depth d| mm | 3120 | 1,160 | 1,120 | 1,150 | 1,120 | 1,150
{tension) .
effective depth al mm | Liso | 1120 | 1,150 | 1,120 | 1,150 | 1,120
{compression)
fru “[Nfmmz| 490 |. 490 " 490 490 490 490
fua Nimm?| 24 - 24 24 24 24 24
Ma . | kN-m | 1,903.64 | 1,078.73 | 1,903.64 | 1,078.73 { 1,903.64 | 1,078.73
 Ma KN-m | 51851 | 118.98 | 46451 | 392.02 | 1,467.91| 955.37

Examination esult (vi+Ma/Mw) | 0327 | 0132 | 0293 | 0436 | 0771 | 0886
Judgment _ 0K 0X | OK 0K 0K 0.K

» Dimension of an examination section

Wigth of beam  0,70m
00 Se100 Uq

—y b —r— —
5 - upp’era side D25]
a
5 | &
2 £l 5 3
s S5 T
2 =
=
Ry
()
Il lower side D25
Prepared by - Y Anoto  |Checkedby £+ MISHIMURA
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@Other beams (Cantilever (Beam4 ), Beam of the Direction of Slant - Notes

(Beam7). Fender attachment part (apron))

+ Bxamination of bending moment capacity of ultimate limit state
Beam of the -

Fender attachment part

— Cantilever Direction of Slagt
. upper | lower | upper | lower | horizontal | vertical
veinforcing bar - ' D25 | D2s | D2 | D2s D19 D19
(tension side) =
reinforcing bar nzs | Dzs | D2s | D25 ~ —
(compression side) :
number (tension) 12 - B 12 -6 10 b
number 6 12 6 | 12 — -
(compression) ) .
area of reinforcement |, | 2 | goge | 3040 | 60.80 | 30.40 28.66 . 14.32
(tension side) :
area of

reinforcement Als cm? 30.40 | 60.80 | 30.40 | 60.80 — o
(compression side) : T N '

width of member bw mm 700 700 700 700 1,000 1,000
effective depth d | mm { 1,700 | 1,130 | 1060 | 1,160 420 . 400
{tension) . .
effective depth o 1 1 1930 | 1,100 | 1,150 | 1,060 — L=
{compression) . :
f4 Nmm? |- 490 | 490 | 490 490 490 490
P Nimm?| 24 24 24 24 24 24
Mu | xN'm | 1,852.8 | 1,058.8 | 1,794.2 | 1,086.8 | 338.17 143.71
_ Ma kN-m {1,0627| — | 660.73 [ 38156 | 18870 | . 7185 -
Examination result (yi-Ma/Mw) | 0688 | — | 0.442 | 0421 | 0566 0.600
Judgment |l ok | = | ok | 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 Fender attachment part
v ' Horizontal reinforcing bar
i e | i b
o thrste penrorang por o>
. v-g* . . —?T . 4 ‘
b4 £ s §
b el | 3 Vertical reinforcing bar
Ls} ] PR
.- cle S
. _ 1 ) 1
& lower side D25 _ 14:&55'_2‘"_'“_".'_5‘1'&_52':‘2‘.:5_%%
Eant Gt SRRl B Bl Fts Tt T Bl 1 L—mwnn__l 1
Prepared by - %/441/ 0 {Checked by 2. NISH{MURA
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b} Examination of the Shearing Force . Eiit’ggencesl
The steel reinforcement to be used caleulates it as satisfying the following conditions.
yi* Ve ./ Vg =10
Vog=Vea + Vg
Vya ;  design shear capacity -
Ve , design shear capacity without shear reinforcement, Tt compﬁtcs by the following
formulas. |

V= Ba* Bp* Bn* foi* by d/ys
fd - 5 0.2¢(f)"
B .d ; coefficient to consider influence of effective'depth on shear capacity
B =(1000/d)" '
B, coéfﬁcieht to consider influence of longitudinal reinforcement on shear capacity
B,=(100-p,)"" .
B, coeflicient to consider influence of axial foréé on shear capacitfy
B n¥1+ MMy (NY= 05 when B8,>2, f,istakenas 2.0
B=1+2My/M, (N4<0) ~ when J3,<0, B, is taken as 0.0
- Ny ; design éxial.cbmpressive force (N) o
My ; design bending moment (N mm) _
M,  decompréssion moment necessary to cancel the fiber stress due to axial force at the
- tension fiber coﬁesponding to design moment My
b, ; web w_idtﬁ {mm)
d ; effective depth (ram)
p. ; balanced ratio of reinforcement=A,/ (_bW ~d) .
‘A, ;areaof réi_n_forcihg bar  (mm®)
fo ; design compressive strength of concrete (=1 8.5N/nun2).
v b. - member factor (=1.30)

Ve  design shear capacity carried by shear reinforcing steel

Vig=—————(sin g¢s+cos as) *=z/ v
: 3

A, ; total amount of area of shear reinforcement over the interval S, (mm’)

faya 5 design yield strength of shear reinqucement (=345 N/mm®)

s anglc.betwecn shear reinforcement and member axis

8. ; spacing of shear reinforcement (mm)

z ; distance from Cdmp'reséion resultant to centroid of tension steel
Ge.ne.raliy ,df1.15

Yy i member factor .

Prepared by Y Anale |Checkedby . NISHIMCRA
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References/
Notes
{i) Deck Slab :
@Deck. Slab"S1" : the parallel direction to the face line
. Examination of shearing force capacity of ultimate limit state : : .
' _ Wheel Load | Wheel Load
. . Wheel Load (?ari':lal . (I"arfnal .
unit. Ordinary (Distzibution) distribution) | distribution)
Vertical to the | Parallel to the
face line face line
. reipforcing bar D19 D19 D19 D19
number of reinforcing bar b . b b 5
area of reinforcing bar | As | cm? 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
axial compressive force {N'a} kN L 0 0 0
Aw mm? 2.534 2534 2534 2.534
os ° 90 90 - 90 90
.8 mm 200 200 200 200
Ve EN | - 9798 97.98 97.98 97.98
Vi kN 56.19 56.19 56.19 56.19
Vya kN _ 164,17 154.17 164.17 154.17
Vi KN 59.69 61.87 52.54 42.50
Examination result (v + Va/ Vya) 0.465 - 0.482 . 0.409 0.331
Judgment 0x 0K 00X 0K
+ Dimension of an examination section
. Unit width_1.00m )
_ Infterval of reinforcing bl _
v o 200 mm L -
sZe 1 Uppergide ML 3RS
I T O S R |
- T = lower side DI9 :
=0
{ ) .
Prepared by S Ands  {Checked by 2. NiSHIMURA
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Section Civil ' Calc. Index No,
Subject | cuaywall Page No. <@ . Rev,
: References/
Notes
@)DeckSlab "S1" . the veftical direction to the face line
+ Examination of shearing force capacity of ultimate limit state
o . Wheel Load | Wheel Load
: {Partial (Partial
unit Ordinary (\S?sla Ei.lb};;ii) distribution) | distribution)
) Vertical to the | Parallel to the
face line face line
reinfolr(':ing bar Di9 D19 D19 D19
number of reinfdrcing bar - b b 5 b
area of reinforcing bar | As| em? 1433 14.33 14.33 14.33
* width of member bw|mm | 1,000 “1,000 1,000 1,000
effective depth - d | mm 150 150 150 150
‘axial compressive force |N'a] kN 0 0 0 0
Aw mm? 2.634 2.534 2534 © 2.534
as ° T 90 90 90
s mm 2600 . 200 200 200 .
- Ve kN 90.12 90.12 90.12 90.12
Vs KN | 4958 49.58 49.58 49.58
Vya - kN 139.70 - 139.70 - 139.70 139.70
Va kN 65.28 67.66 43.71 53.76
Examination result (vi+ Va/ Vyd) 0.561 0.581 0.375 ' 0.439
Judgment 0K 0K 0K 0K
* Dimension of an examination section
. “Unit width 1.00m .
- Inftervaol of reinforcing bhr
mg - - _
- SE | Upper side D19 | |} o -
S TV S L~ LS L L Ry
' B T Bt e e e
G5 L lower side D19 |
] ' i :
Prepared by Yo dndo |Checked by £. NISHIMUBA
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