3.7.3 Check from Load and Resistance Factor Design

(1)

1)

Definition of basis conditions

b)

Definition of Load Modifer

Load modifer is a factor, relating ductility,redundancy, and operational
importance. Load modifer shall be taken as:

For loads for which a maximum value of y; is appropriate:
n=npnenn 20.95

For loads for which a minimum value of y; is appropriate
n=1/mpngny) ~ £1.00

where:
Np= a factor relating to ductility
nr = a factor relating to redundancy,
n = a factor relating to operational importance

Determining a factor of Ductility
The structural system of the main bridge was planned and des1gned to
avoid the concentration of the load effects into the limited portion, and
as indicated in AASHTO LRFD, the Energy-dissipating devices ( elastic
bearing, etc.) were also planned and designed. These measures enhance
the ductility of the structural system. With this reason, 1.00 was applied
for this factor. -

= 100

ii) Determining a factor of redundancy

In AASHTO LRFD, the limitation of the above categories are not clearly
described. Moreover, in the design of this project, the past records of the
same types of bridges were reviewed and studied thoroughly. The structure
system is not conventional, but the design procedures and results are
confidential for the redundancy. 1.00 was applied for this factor.

: 5 1.00

iii) Determining a factor of operational importance

The importance of Main Bridge was already considered in other desxgn
conditions with reference to the Japanese standards. Moreover, commonly
1.00 is applied for the similar factor defined in Japanese standards even
for the large span bridges. Considering the above reasons, 1.00 was
applied for this factor.

m= 1.00
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iv) Determination of Load Modifer
A factor of ductility, redundancy, and operational importance is defined
in 1), 2), 3) . Load modifer shall be calculated in Equation-1, result is

shown below.

- For loads for which a maximum value of y; is appropriate:
N=NoNrRN =1.00 *1.00 *1.00 =1.00

- For loads for which a minimum value of y; is appropriate
1=1/(Mongno = 1/( 1.00 *1.00 *1.00) =1.00
2)  Load Combination
a) Load Factqr
The total factored force effect shall be taken as:
Q=Zniy{;
n;= Load Modifer (=1.00)

y= load factor
Q= force effects

b Loéd Combination

Load combination and load factor shall be taken in 3.7.3.3..
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1)

2)

Summary of Load and Resistance Factor Design Method

Resistance Factors

Resistance Factor for strength limit state, according to LRFD Bridge Design
Specifications ( AASHTO, 1998 ), which is shown below,

For flexure and tension of prestressed concrete :1.00
For shear and torsion : 0.90
For flexure of fully bonded Tendons ' :0.90
For Shear of fully bonded Tendons :0.90

Factored Flexural Resistance

The factored resistance M, shall be taken as:

M, =¢M;,

ncminal resistance

M=
Aps=
froe™

d.=

AL foo(dpma/ 20+ AL, (dg-a/2)-A'f (d's-a/ 2)+0. 85f' (b-b, ) hda/2-hy/2)
area of prestressing steel (mm?)

average stress in prestressing steel at nominal bending resistance (MPa)

distance from extreme compression fiber to the centroid of prestressing
tendons (mm)

area of nonprestressed tension remforcement (mm )

specified yield strength of reinforcing bars (MFa)

distance from extreme compression fiber to the centroid of nonprestressed
tensile reinforcement

area of compression reinforcement (mm )

specified yield strength of compression reinforcement (MPa)

distance from extreme compression fiber to centroid of compression
reinforcement (mm)

specified compressive strength of concrete at 28 days, unless another age
is specified (MPa) '

width of the compression face of the member (mm)

web width or diameter of a circular section (mm)

- stress block factor

compression flange depth of anlor T member (mm)
cBydepth of the equivalent stress block
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3)

4)

Factored Compressive Resistance

The factored axial resistance of reinforced concrete compressive components,
symmetric about both principal axis, shall be taken as:

Pr=¢Py

nominal resistance

P.= 0.80[0.85f (A;-A)+f,Ay] (for members with tie reinforcement)
f'= specified compressive strength of concrete

A= gross area of section (mm?)

A= total area of longitudinal reinforcement (mm?)

f,=  specified yield strength of reinforcing bars {MPa)

b= resistance factor :

Factored Tension Resistance

The factored resistance to uniform tension shall be taken as:
P=¢F,

nominal resistance of tension

P BAALL)

Ay= total area of longitudinal mild steel remforcement (mm }
Aps area of prestressing steel (mm?) '

f,= yield strength of mild steel longitudinal reinforcement (MPa)
fpe= stress in prestressing steel due to prestress after losses (MPa)

Factored Shear Resistance

The factored resistance, V,, shall be taken as:
Vr=¢'vn

nominal resistance of shear, V,, shall be determined as lesser of:

Vo=V AV AV,

V,=0.25f b, d,+V,

V.=0.083pf b, d,

V.=Af,d.(cotd+cota)sina/s

b,=effectice web width taken as the minimum web width (mm)
d,=effective shear depth (mm)

s=spacing of stirrups {mm)

p=factor indication ability of diagonally cracked concrete to transrnit tension

8=angle of inclination of diagonal compressive stresses (deg)

a=angle of inclination of transverse reinforcement to longltudmal axis (deg)

A,=area of shear reinforcement within a distances (mm?)
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{(3) Load Combination

Load Combination DC | LL | WA| WSt WL | FR TU TG | SE | UseOneof These at aTime
PW | IM CR FQ | CvV | CL
EL | BR SH
PL

Strength I ' yp 1751100 - - 1100 05/1.2] - - - - -
Strength 11 vyp [ 1.35]1.00] - - | 100105/1.2}) - - - - -
Strength 111 Yp - 1100140 - |100]05/12} - - - - -
Strength IV DC.DW 1.501 - [L00| - - 1000512 - - - - -
Strength V yp [ 1.35] 1.00 | 0.40 1.00 | 1.00 | 05/12] - - - - -
Extreme Event 1 Yy 05011007 - - | 1.00 - - - 100l - -
Extreme Event 2 v | 050100} - - 1100 - - - - 1.00 | 1.00
Service | 1.00 1.00 %5 1.00 | 030 1.00 | 1.00 | 1.0/1.2{ 0.50 | 050} - - -
Service Il 1.00 | 1.30 | 1.00 - - 1.00 | 1.0/1.2 - - - - -
Service 11} 1.00 [ 080 1.0O| - - | 100110/121050 050 - - -
Service IV .00 - |100} - - j100|10/1.21 100} 100 - . -
Fatigue LL.IM & CE only oers] - - | -] - - B I I R
Construction - Strength 1V Yy 1.50" - - - - - - . - - -
Construction - Strength 1 Yp - - (13| - - - - - - - -
Construction - Service ¥ ' Yp 1000 - 1100 - - - - - . - -
Construction-Extreme Event Y g 1.00% - - - - - - - - oo -

1) Loads from construction equipment.

2) For segmentally constructed bridges.

3) Refer to Notes on load factors for explanétion of out of balance calculations, Also refer Cl 5.14.2.3.2 for
additional requirements for segmental construction,

4) Accidental impact of precast segment {refer Cl 514.2.3.2).

Strength I Base load combination relaling to the normal vehicular use of the bridge without wind.
Strength J1 Load combination relating to owner specified design vehicle

Strength 111 Load combination relating to ultimate wind loads

Strength IV Load cbmb_ination relating to very high dead load to live load ratio.

Strength V Load combination relating to live loads and wind loads

Extreme Event]  Load combination relating to earthquake

Extreme Event I Load combination relating to collisions by vessels and vehicles

Service | Load combination relating to normal operational use

Service Il Load combination intended to control yielding of steel and slip of connections
- Only applicable to steel structures .

Service Il Load combination intended to control cracking in prestressed concrete structures

Fatigue Load combination for elements sﬁsceptible to fatigue or fracture damage.

Load factors for Permanent Loads v, '

Type of Load Load Factor

o .. | Max| Min
DC : Component and attachments | 1.25 | 0.90
DW:Wearing Surfaces and Utilities] 1.50 | 0.65
EL : Locked-in Erection Stresses 1.00 | 1.00
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(5) Flexural Resistance

- Table Calculation of flexure resistance .
Section A | B C D 13 F G | H
A (mm?) 18076] 55168| 117946f 64862 151236| 97972| 91314 31392
A'ps (mmz)
fos  (MPa) 1847 1783 1778 1770 1756 1727) 1796 1815
fou  (MPa) 1860 1860 1860 1860 1860 1860 1860 1860
f.,  (MPa) 1570 1570 1570 1570 1570 1570 1570 1570
k 0.392 (0.392 0.392 0.392 0.392 0.392| 0392 0.392
A, (mm)) 0 0 0 0 0 0 0 0
f,  (MPa) 390 390 390 390 390 390 390 390
d, (mm) 0 0 0 0 0 .0 0 0
Ay (mm?) 0 0 0 0 0 0 0 0
£y  (MPa) . 390 390 390 390 390 390 390 390
dy (mm) 0 0 0 0 0 0 0 0
f. (MPa) || . 50 50 50 50 50 50 50 50
b (mm) 250001 12400 250001 12400f = 25000{ 12400] 25000 12400
b, {mm) 1350 900 1350 900 1350 200 2300 900
B1 : 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69
¢ (mm) 46 270 286 316 362 465 224 157
hy (mm) 350 300 250 300 250 300 700 300}
a 31.422| 186.615) 197.395| 217.816| 250.006} 321.051} 154.356| 108.126
Mn kNm 45945 235916 509497F 276094] 644008| 405358 278415 132504
) 0.95 0.95 0.95 0.95 0.95 (.95 0.95 0.95
Q 728| 118860 270929 156106| 489417 1383731 219188 67863
n 1.00 1.00 1.00 1.00 100 - 1.00 1.00 1.00
Strength I{Strength I|Strength [{Strength 1V {Extreme I[Strength I|Strength I[Strength 1
Mr kNm 43648| 224120) 484022 262289| 611808| 385090 264494 125879
Qu kNm 728| 118860f 270929 156106 489417} 138373 219188] 67863
OK OK OK OK OK OK OK OK
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(6) Axial Resistance
Table Calculation of axial resistance _
{Section | A B C D E F G H
f'.  (MPa) 50 50 50 50 50 50 50 50
A, (mmz) 22140100/19763700| 234435001 19746000 23355100} 19604600| 33005600{ 19866500
Ay (mm?') 37890.8] 91154.8} 124444 8| 97812.8] 157734.8] 151076.8| 97812.8] 54423.6
f. (MPa) - - - - - - - -
P, kN 751475| 668867 792848| 668038\ 788710| 661420| 1118865| 673611
) 0.9 09 0.9 0.9 0.9 0.9 09 0.9
kN 6662 46879 82807 115115 135515 177273| 203103} 63081
1 1.00 1.00 1.00 1.00 1.00 1.00. 100 1.00
Extreme I[Strength 1V |Strength IV [Strength I|Strength I|Strength I|Strength IV [Strength 1
P, kN 6763281 601980 713563| 601234 709839 595278| 1006979; 606250|
On kN 6662 46879 82807 115115} 135515| 177273| 203103f 63081
OK OK OK OK OK OK OK OK

347



(7) Shear Resistance

Table Calculation of shear resistance

Section A B C D E F G H
V. (N) T 754726] 503151| 754726] 503151 754726 503151] 1285829| 503151
vV, (N) 22248675{22248675|22248675|22248675|22248675| 22248675 22248675 22248675
V. (N) 0 of 0 0 0 0 0 0
f.  (Mpa) 50 50 50 500 50 50 50 50
f,  (Mpa) 390 390 390 390 390 390 390 390
h  (mm) 2700 2700 2700 2700  2700f 2700 2700 2700
b, (mm) 1350 900| 1350 ooo| 1350] . 900f 2300 900}
d, (mm) 1944  1944] 1944 1944 1944 1944 1944} 1944
s (mm) 125 125 125 125 125 125 125 125
B 4.9 4.9 49 49| - 49 49 49 49
g (deg) 27.2 27.2 27.2 27.2 27.2 27.2 27.2 27.2
a (deg) 90 90 20 X% 90 90 90 0|
A, (mm?) 1885 1885  1885| 1885 1885} . 1885[ 1885 1885
V. (N) 12516 6832] 19340 7261 23652] 11246] - 22658] 439
v 0.0053] 0.0043|  0.0082] 0.0046] 0.0100] 00071 0.0056] 0.0028

v/{ fc 0.0007| 0.0006f 0.0012| 0.0007} 0.0014] 0.0010[ 0.0008] 0.0004
Ex -1.9E-06| 1.15E-04] 4.95E-06| 6.07E-05] 1.92E-06] 4.92E-05{ 1.93E-05} 7.71E-05
E, 200000 200000 2000000 200000] 200000, 200000| 200000 200000]
E, 196000] 196000 196000] 196000 196000f 196000 196000] 196000]
E. 33900 33900 33900] 33900] 33900] 33900| 33900] 33900
foe 1.23 115} 144 6.5 18.9 9.3 8.38 1.17
£ 0 -4.01 257 . -3.01 -3.23 -3.1 -1.87 -2.62
foo 1237 -22.03 -0.46f -10.90 0.23 -8.62 -2.43) -13.98
V. (kN) 754726 503151 754726 503151 754726| 503151 1285829 503151
) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Q (kN) 12516 6832 19340 7261 23652 11246| 22658 4396
n 1.00 1.00 1.00] . 1.00 1.00 1.00 1.00 1.00]

Srength I|Srength I|Strength IV |Srength I|Srength I|Srength 1{Srength [ {Srength [
Ve (kN) 679253 452835 679253| 452835] 679253 452835 1157246| 452835
Qs (kN) 12516 6832]  19340f - 7261 236521 11246] 22658 = 4396

OK OK OK OK - OK OK OK OK
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375 Result of Stress Check at Service Limit State

(1) Unfactored Stress

3-49

Load Section-A Section-B
Combination Left Right

Upper |Bottom [Upper _|Bottom {Upper |Bottom
DC{include PS) 1.21 1.7 3.96 7.9 4.51 8.42
LL Max 0 0 296; - 401 2.96 -4.0%
LL Min 0 0 -1.63 2.46 -1.58 251
CR&SH 0 0 0 0 0 0
TU(+) 0.02 0.02 0.05 0.05 0.05 0.05
TU(-) -0.01 -0.02 -0.06 -0.04 -0.06 ~0.05
TG(+) 0.02 0.41 0.59 0.05 (.58 0.05
TG{(-) -0.04 -0.02 0067 - 044 -0.06 -0.44
Load Section-C Section-D
Combination |Left Right Left Right

Upper {Bottom {Upper |Bottom |Upper _|Bottom |Upper Bottom
DClinclude PS) 5.16 9.59 5.55 9,97 2.84 15.65 3.21 16.02
LL Max 1.82 -1.55 1.86 -1.51 2,29 -3.01 2.3 -3
LL Min -2.57 291 -2.56 292 -0.84 1.88 -0.82 1.9
CR&SH 0.01 0 0.01 .0 0 0 0 0
TU(+) 0.09 0.11 0.08 0.13 0.08 0.06 0.08 0.06
TU(-) -0.09 -0.11 -0.07 -0.12 -0.09 -0.06 -0.09 -0.06
TG(+) 1.18 0.11 1.18 0.13 1.05 0.06 1.05 0.06
TG(-) -0.09 -0.95 -0.07 -0.96 -0.09 -1.02 -0.09 -1.02
L.oad Section-E Section-F
Combination {Left Right Left Right

' Upper |Bottom |Upper [Bottom [Upper |Bottom |Upper Bollom

DC(include PS) 3.21 19.34 3.25 19370 1716 7.54 17.45 7.83
LL Max 333 271 332]  2m 211 31 213 307
LL Min -3.23 3.55 -3.23 3.55 -0.8 2.88 -0.78 29
CR&SH 0.03 -0.02 -0.03 -0.02 0. .01 0 0.01
TU(+) 0.36 0.35 0.37 0.34 0.13 0.32 0.12 0.32
TUE) -0.35 -0.35 036 -0.34 -0.13 -0.32 -0.13 -0.32
TG(+) 1.2 0.35 1.21 0.34 1 0.32 0.99 0.32
TG(-) -0.35 -0.88 -0.36 -0.86 -(:.13 -112 -0.13 -1.12
Load Section-G Section-H
Combination |Left Right

Upper |Boitom [Upper |Bottom |Upper !Bottom
DC{include PS) 6.01 7.93 621 791 2.84 4.38
LL Max 0.54 0.21 0.55 0.23 21 -2.62
LL Min -1.87 2.39 -1.87 2.39 -1.81 3.38
CR&SH 0.01 0020 - 001 -0.02 0 0
TU(+) 0.09 019] - 006 0.21 0.15 0.05
TUE) -0.09 -019] 007 -0.22 -0.15 -0.05
TG(+) 0.75 0.19 0.73 0.21 0.5 0.05
TG(-) -0.09 -0.66 -0.07 -0.68 -0.15 -0.14
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3.8 Designof Steel Girder

381  Geometry of Steel Girder

General View
Side View
PC_Girder Stegl Girder Langlh 210000 PC Lrdu
Plan
PL Girder Steel Girder Lengih 210000 PC Gedar
: ¥
. L —3
K
——r
Typical Cross Section
Driaphragm ~ Transverse Rib
26000
0 25000 50D
5p0 2750 800D 0! B8RO0 2750 500
0p 7000 509 300 7000 b
~.2.0% i 2.0% -
0 Tt on
i TP oY W ke =
g el T 1 1] : NS
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e 149
30 5300 12400 6300 dib
Bo0 6000 12200 6000 B0
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380

As for design of steel deck floor, the design according to Pelikan & Essilnger

Method, based on "Orthotropic Plate Theory".
General View of Steel Plate Deck

Design of Deck Floor

38.2
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(1)  Analysis Model of Steel Deck Floor

Structure type of main girder is multi cell box girder. Therefore, deck floor
considered as continuous girder is supported at web. Further, the equivalence
span length calculated from spacing of web, considered as simple bearing panel.

g 2000 .
] | 5o 12,200 oo
s A% E20E1, % 4 1A% E80:1 520 £ £20:4_ %60 3

l 4|
¥ Edge Box Hode? Inside Box Modal |
4 |
s v s MY YRR A waiv ARV LY B WALV AL VIRV LI ALV A W W B B W A vt W g JUUUUUU'U\J'[[S
: ! z !
3 — : :
3 Rlag - :
4 T hnAnAAnnnnanahnnnnn
g
o

i Longitudinal Rib Medet
Edge Box Hodel Inside Box Bodel (tiffaved Deck P with Lommitudinal Aib)

{620} (620} (g20)
£} 10 Al

&1 1,300, —_— £
Wifith of Simp)s Paaring Pil l ¥idth of Simple Boaring Panel [J.L{_Eﬁq_iu_‘
—— ey AT \[ A ==
W

Seacing of Longitudinal &ib " Spacing of Lengitudinal Rib

Mode! of Cross Section

Y-Rib INX 240 %G

Inside () ,indicated to Edge Box Portion
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2

(3)

Calculation of Effective Width
b | | |
| | | |
- s |
3% 2, 050+8, 000
Longitudinal Rib Transvers _Ri.b_z,njm..
4wy Al
T 1
{ ) indicated to Edge Box Portion .
12300, Gemx 0. 6=120¢n y [rside Box
i,
el D o
bi/1216 D200, 1323 A
Al=().06-3 2 {01/ HL 5 (B1/1) "2k X 16. 0 t fhge Box
=il 4 . ' 1=4T). Otm
Al=11 610, 8) : b1=b2=100. Gem
t /=106 6/472. 0=0. 2119
" A=Eg dcm
- A=16 gem
Design Section Force
Design Section force
Section Force Section Force_ Design section force
caused by Live Load |caused by Dead Load gn '
Inside Box |Mmax ©6.219 0.036 6.255
(Inside) (8.028) {0.036) (8.064)
Mmin -3.045 -0.071 -3.116
(-4.013) (-0.071) {(-4.084)
Box girder |Mmax 6.205 0.033 6.238
{Out side) Mmin 3.326 -0.065 -3.391

() Incase that converted rigidity of lateral rib is not accounted.
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(4)  Stress Check of Deck Floor

Stress Intensity

Section Force Section Force
caused by Live Load |caused by Dead Load

Inside Box [Mmax -493 1342

(Inside) (-636) (1731)
Mmin 246 -669

(322) (-876)
Box girder |Mmax -507 1342
(Outside) |Mmin 275 -730

If the converted rigidity of lateral rib is accounted, stress is s=1342kgf/ cm?,
Although stress intensity is less than 1400 kgf, SM490A is adopted for materia} because
of account of superposition with main girder system. :
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3.8.3 Design of Main Girder
(1) Design concept
+The effective width for bending moments calculated using equivalent, span length
that is determined by bending a diaphragm working dead and live load.
(SPECIFICATIONS FOR HIGHWAY BRIDGES)

. Effective width is not applied for axial force (In calculation of sections).

- Decks with longitudinal rib of high stress, decrearation of allowable with local
buckling is ignored.

. Instead of stability calculation of material affected by longitudinal compressive
stress and bending stress, whether sum of those stress is less than allowable stress.

- Design of web conforms with Japanese spec. "Specifications for highway bridges
patt 11 steel bridges the third chapter". Longitudinal rib is not effective in calculating
section force.

- All section vary at the point of field joint.

- The following table shows, the each way of field joint.

SPLICE METHOD FIELD ORWELD} BOLT

DECK - |Longitudinal Direction O
: ' Transverse Direction O
LOWER FLANGE WEB  {Longitudinal Direction O
Transverse Direction O

WEB Side Web O

Center Web )

U-RIB Deck O
Lower Flange O

TRANSVERSE Flange, Web O

Vertical Member @)

DIAPHRAGM . O

LOCAL RIB CONNECTED RIB O

FENDER O
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29803

Basic Dimension of Steel Girder

(2) Detail of Steel Girder
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(3) Calculation of Effective Width of Flange

Design of effective width shall be checked from bending moment according to Japanese
specifications for highway bridges.

Equivafent span
: fenght P

115076 KN-M

M:

Hint

b
223 227 231 235
A ST W

A

1?7 ZIIOI 2042?7 lef

i el
I
25 218

238
(D-L+5D)
@ ) @
2 % 76250 = 152500 57500 2 x 76250 = 152500
76250 57500 76250
210000
® @ €]
Equivalent span lengh:L{cm) 15250 5750 15250
| bl{cm) 295 205 295
e b b1,/L 0.0193 0.0513 0.0193
Side box - 11,7561 1.000 0.9971 1.000
AT 2650 2942 2950
b2(cm) 610 610 610
wrb 53,71 0.0400 0.1061 0.0400
center boX =15 7o 1,000 0.888 1.000
%2 610.0 541.6 610.0
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(4) Calculation of Sectional Force
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(5) Resuil of Check of Stress

UNIT 'SECTION 1 SECHON 2 SECTICN 3
CECK PL mm 14 14 17
T TsioE wea PL mm 15 16 16
CENTER WEB PL mm 12 12 12
LFLG PL mm 13 10 13
U Rig 320x240x6 320x24Dx6 320x240xB6
PL RIB 140x14 140x14 140x14
MATERIAL OF DECK SMA490AW SMA490AW SMA490BW
MATERIAL SMAA90AY SMA490AW SKMA490AW
¢ DECK N/mm2 [ -77.5 < 210.0 [-105.8< 210.0 [-102.5< 230.0
o WEB N/mm2 | -B7.2 < 141.4 |-102.8< 1724 | 1189 < 1671
o LFLG N/mm?2 —-87.5 < 881 8BS < 210.0 1330 < 210.0
T MAX N/mm2 | -51.5 < 120.0 | 45.5 < 120.0 | —58.1 < 120.0
Combinad Siresses N/mm?2 621 < 1.20 0.25 < 1.20 0.40 < 1.20
Biaxinl stressz DECK N/mm2 0,99 < 1.20 0.77 < 1.2¢ 0.70 < 1.20
condition LFLG N/mm2 094 < 1.20 087 < 1,20 1.08 < 1.20
Biaxial in planeg DECK N/rmm2 096 < 10D 0.7 < 1.00 0.868 < 1.00
siress condition | LFLG MN/mm2 685 < 1.00 0.90 < 1.00 084 < 100
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3.8.4 Design of Diaphragm
(1) Design Concept
Design of diaphragm is as follows.
i} action of floor system
ii) action of girder(diaphragm at cable anchorage)

(2) Seétidn force due to action of floor system

1t calculates section forces that web point of main girder
is continuous and supported by beam. '

1) Loading
-~ Width of load is 2m between diaphragms.
- ‘dead load _
pavement 22,5 kN/n x 0.080 x 2.000 = 3.60 kN/m
concrete median barrier 70 KkN/m x 2.000 = 14.00 kN
 concrete + steel barrier 40KN/n x 2000 =  B.O00KN
steel weight 55 kN/n x 2000 = 11.00 kN/m
- live load
P = 100N x(1+1i)
end span P = 100 x( 1+ 035 ) = 136 kN
intermediate span P= 100 x{ 1+ 0322 ) = 132 kN
intermediate support P = 100 x( 1+ 0340 ) = 134 kN

- impact coefficient

end span L = 5900
| = 20 _ 20 _
50+ L 50+ 5900
intermediate span L = 12.200
R 20 - 20 _
50+ 1L 50+ 12.200

intermediate support
i =( 0358 + 0322 ) 2
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2) Figure of Loading

1. DEAD LOAD

1 T 110
1) s
U L8 W i LEih l i

i 1
ér;ilr,"' s et o //f/‘i‘rj
1.0 kiym

I | 12206, oy

2. LIVE LOAD owml

_..m‘. e
i) (e L] 13 [T
L] o] 32| i R oW
| k1 |
T Y s [AY
) 10 ]
3, LIYE LOAD ol
e 1 1 1~ 1] 1™
__]m W EE,
i mlu 2 n(a T1ag il
| 1 12|l 192 12w 13 199
T Ll | 11 I 1
008 12 ]
4, LI¥YE LOAD owe3
e 1% 10 1758

3) Added of section force

M(kN-m) S5(kN)
|end support 0 228
end span 362 92
intermediate support -1179 641
intermediate span 1011 7
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(3) Section force due to action of main girder

Design of diaphragm at cable anchorage uses load of cable tensions.
Ratio of partial is as follows.

ratio of partial
web at cable anchorage 0.40
next fransverse rib 0.25
diaphragm at cable anchorage 0.60

Design of diaphragm at cable anchorage shall be checked section force
of continuous beam that center web point of main girders is as support.

5900 12200 5600

T T

£~ 5 4

0.6Pv 0.6Pv
a component by cable | section force of cross beam
Px . Py | Pz N(kN) M(kN-m] S(kN)
(C35,C50 3264 189 1846 -113 6534 1107
C36,C49 2298 127 1249 -76 4421 749
(C37,C48 2459 129 1289 -78 4563 773
(C38,C47 2769 140 1405 -84 4975 843
C39,C46 3123 151 1539  -91 5448 923
(40,C45 3437 161 1648 -96 5835 989
C41,C44 4385 198 2052 -119] 7263 1231
C42,C43 4797 210 2195 -126 7769 1317

where  Px : component of longitudinal direction
Py : component of transverse direction
Pz : component of vertical direction
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{4) Design of effective width

1) Effective width of floor system action

Design of effective width shall be checked form of bending moment by

[apanese spec i . Form of bending moment is calculated by continuous beam

that web of main girders is as support.

L 2xb b equation b/L A 2x A
end support 4720 2000 1000]  (8.3.1) 0.21 676 1353
end span 4720 2000 1000|  (8.3.1) 0.21 676 1353
intermediate suppor 3620 2000 10001  (8.3.2) 0.28 519 1039
intermediate span 7320 2000 1000  (8.3.1) 0.14 827 1654
2) Effective width of main girder action{diaphragm at cable anchorage)
Design of effective width shall be checked form of bending moment by
MJapanese specj . Form of bending moment is calculated by cantilever
beam that center web point of main girders is as support.
L 2xb b eguation b/L' A 2X A
end span 11800 - 2000 1000]  (8.3.2) 0.08 821 1642
intermediate span 7320 2000 1000]  (8.3.1) 0.14 827 1654
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(5) Result of Stress Check

Stress due to action of floor system

Intermediate| Intermediate
End Support| End Span Support Span Allowable
= N _kN ) 0 0 0] —

5 8 M kNm 0 362 1179 T —

E S8 kN 228 57 641 A
gt N/mm2 0.0 OK 00 CK 0.0 O.K 0.0 OK |<i4eN/mm2
o bu N/mm?2 00 OK -9.7 OK 254 OK 1-141 OK [<140 N/mm2
abl N/mm?2 00 OK 119 OK -296 OK 17.0 O.K [<140 N/mm2

9 t N/mm2]| 212 OK 48 OK 230 OK 0.2 O.K < 80N/mm2

U

b . .

N Y g bt N/mm?2 00 OK 9.7 OK 254 OK | -141 OK |<140 N/mm2
% o blN/mm?2 0.0 OK 11.9 OK [-296 OK 17.0 OK  [<140 N/mm2
Combined Stress : . _

K N/mm2] 007 OK | 001 OK | 013 OK [ 001 OK_[<12N/mm2
R s T';':_'_?‘.."' r
\.@ \@ ‘\._@ -‘_@ . “-._@- \_@ \_® "
T T T T T T
=™ e -
a @_/ @,/ L ®,/ @‘/ @_/ @ L~ @ -~
S N N WO YO WA Y SO AR N DA M M :
Stress due to action of main girder
C35,C50 C36,C49 C37,C48 C38,C47 | Allowable

5 N kN 113 76 -78 | -

5 8 M kNm 6534 4421 1563 4975 —

g Sl s kN 1107 745 773 843

(73] . .
ot N/mm2( -1.5 OK -1.0 QK -11 O.K 1.2 0K |<140 N/oun2
aba N/mm2| -882 OK [-597 OK |-634 GK |-692 OK |<140N/mm2
bl N/mm2| 922 OK 624 QK 76.7 O.K 836 OK [<140N/mm2

§ v N/mm2]| 37.7 OK 255 O.K 263 O.K 287 O.K |< 30 N/mm2

& [Fabr N/mm2 | -89.7 O.K -60.7 OK -64.6 O.K 704 OK |<140 N/mm2
ZobIN/mm2| 906 OK 613 OK 755 O.K 824 OK {<140N/mm2
Combined Stress

K N/mmz] 064 OK | 029 OK [ 040 OK [ 047 OK [<12N/mm?
C39C46_| CA0CI5 | C4L,CH | C42C43 JAllowable

E N kN -91 -96 -119 -126 —

§ 8 M kiNm 5448 5835 7263 7769 -—

E 2[5 kN 923 989 1231 1317 | -
ot N/mm2| 1.3 OK | 14 OK [ 15 OK | 1.6 O.K_|<140 N/mm2
ogbu N/mm2| -75.8 OK -811 OK -85.1 O.K 910 OK <140 N/mm2
abl N/mm2{ 91.5 O.K 8.0 OK [1003 OK |1073 OK [<140 N/mm2

B t N/mm2| 314 OK 337 OK 41.9 O.K 449 OK |< 86 N/mm2

Q .

P

" FobeN/mm2]-771 OK [-825 OK |-866 OK |-926 O.K |<H0N/mm2
L ablN/mm2| 902 OK 96.6 O.K 98.8 O.K 11057 OK {<140 N/fmm2
Combined Stress -

K N/mm2] 05/ OK | 066 OK | 077 OK | 088 OK [<12N/mm2
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(6) Check of Shear Stress of Diaphragm at Stay Cable Anchorage
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Check of Shear Stress of Diaphragm at Stéy Cable Anchorage

S(kN)| w1l t1 |{GRADE!L}SHEAR STRESS (N/mm’) | w2 2 |GRADE2|SHEAR STRESS (N/mm’)
P1,D34 § 1107| 620 15|5MA490W 119 < 120{ 1010 11{SMA49OW 100 < 120
D3,D032 749 620 11 [SMA49OW 110 < 120§ 1010 11[sMAd90w 67 < 120
D530 | 773 620 11[SMA49OW 113 < 1201 1010 11[SMAd490W 70 < 120
D7,D28 843l 620  15[sMAd9W -9 < 1204 1010 11{SMA90W 76 < 120
D9,D26 9231 - 620 15[SMA490W 99 < 120] 1010 11|sMA490W 83 < 120
D11,D24} 989 620 15[SMAJ%0W 106 < 120 1010 11|5MA490W 89 < 120
D13,D221 1231 620 18{SMA490W 110 < 120] 1010 111SMA49OW 111 < 120
D15,D20{ 1317 620 18{SMA450W 118 < 120| 1010 11 |SMA480W 119 < 120




3.8.5 Design of Transverse Ri

Analysis Model

)

nguey 1uper (0

[CTAFAN

5% o WS :
L G RO v
@% L.@ ®
@ . 310
® _ 3 @ 8
cn| = i
@ ) @ -]
Qw ® 502 e g
E) D | 4D i e i
_ ® P PO D8 © POy
1
o | b i oo . Y
TATRAR AT TAT IO N M LML 73 A R R TR T3 ST AT T ZAF R AL
ITAE * A * 00'% i 055E N T
69712
_ W8S T TRl _ ﬁ.r 006S
' weTT e | 00 L —
20900 L i A m [N s 2wl
wnse ol ey a f@s LT ) LW % W A W . J./wfrlf..
i ™ .
| - v
e S =
- 'Saliaiia) .DD_JDWMDDDDLmDDﬁDH A AL
# 4 Lo _.Jﬂ: F T i
1 - -
,, W‘ ‘ v | g
__ 02 TTTTTRERT g 06ZE ! 00'E [TUA
| 006°S i 007727

g

04

(S3{dey 0 BULDRdS) 000 '¥Z

{00L:1=8) 814 3SYIASNYHL 40 MOILDES S3GHD

3-76



(2)  Loading

1) Effective Loading width for longitudinal direction
Effective loading width was considered as spacing of each transverse rib (2.0m).

< 2 000 5 2000 >

! ol Il

8
Q
2) Dead Load
Asphalt Pavement: 230 x 0.080 x 2.000 = . 0368 tf/m
Concrete barrier :  0.714 tf/m (7kN/m) x 2.000 = 1.428 tf
Concrete + steel barrier :
0.408 tf/m (4kN/m} x 2.000 = 0.816 tf
Unit weight of Steel :
0.550 tf/m* x 2.000 = 1.1 tf/m

3) Live Load
P=10.0tf x 1.000 x (1+1)
where: -
i Impact Coefficient

(3)  Section Force at Transverse Rib and Vertical Member

Design Section Force [Dead load + Live load(include impact)]

Point N (tf) M (tfm) {S {if)
Upper transverse rib 6 24.13] -16.65 Nmax
16 -50.89| 15.66 Nmin
11 -8.09 23.78 Mmax
8 94 -37.26 - [Mmin
: -8 37.7715max
Lower transverse rib 57 50.8 3.08 Nmax
46 -25.76 -7.83 Nmin
521 . 8.73 32.62 Mmax -
50 8.73 -33.02 Mmin
. 49 . 23.85|5Smax
Vertical member 89 0,17 -4.45 - jNmax
84 -71.21 14.22 Nmin
88 20.79] = 25.88 Mmax
89 -13.2 -32.68 Mmin
89 - -42.0715max
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(4)  Sectional Forces
Minimum Summary

Bending Moment

o
S “ n R
i g = =0 79 e e s
-59’1-_‘... ozt p— r " —— g
-7.8 - w173 __'23'0 Mo - a,P' ~ g, w - 7.5
[ ~ .3 . 3.7 ® m - -:5! M . A . o~ Cal
- (=] @ . P =1
- 9 \ % oa & sizny / g s
n ~ r-_ w
- m o =
- 60.0%m
Shear Force
o
d wl
= £ o an" o « I
B L ahe o —3 2
-~ T wr
v = 4.7 ’9'96W P LR
12.4 S IR S 8.5 [ S d
= il : 32 0.3 o " &
a e TSN P P lEs T -emd =
' - Lt ~ - o = [
I T G ogw R
5w
T
40.0t
Axial Force
L -]
.o g
-12.49 — -
N o

L))

—— 60.0%
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Maximum Summary

Bending Moment

e
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Shear Force
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(5)  Result of Stress Check at Transverse Rib

Upper Lower
o N 51 kgf/em2 56 kgf/cm2
o Mu 1350 kgf/cm2 <o ca -1364 kgf/cm2 <oca
a Ml -770 kgf/cm?2 893 kgf/cm2
au 1401 kgf/cm2 <oca -1309 kgf/em2 <oca
gl -719 kgf/cm?2 949 kgf/cm2
T 0 kgf/cm2 0 kgf/cm2
TV 0 kgf/cm2 0 kgf/cm?2
th 0 kgf/cm2 _ 0 kgf/cm2
g ca 2100 kgf/cm2 -1715 kef/cm?2
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3.8.6 Design of Cable Anchorage
(1) Design Concept
1) Design of Steel Pipe at Anchorage

a) Stress of Steel Pipe at Cable Anchorage
Normal Stress due to Action as a Tension of Cable:

a
pxT
. Shear Stress due to Action as a Tension of Cable : T payT
+ Normal Stress due to Action as a Main Girder 0 G
* Zopx = O + G pxG < 0,
¢ 2 Ty T poyT < T
0 2T,y

( == ¥ o+ ( —= ¥ o< 12

a, :Allowable Normal Siress
7. :Allowable Shear Stress

b) Method of Stress Calculation

i) Normal Stress due to Action as a Tension of Cable: o pxT

- T
A

P

a pxT =

Pp X

o ‘Foctor of Stress Concentration
T :Tension of Cable
A, :Sectional Area of Steel Pipe

ii ) Shear Stress due to Action as a Tension of Cable: 7 pxyT

_ T
TeoT T TOXIRL

T :Tension of Cable
t, :Thickness of Steel Pipe
L :Effective Length of Steel Pipe

iii } Normal Stress due to Action as a Main Girder: 0pxG

_ 2
CmG = P p2% O X COS A x

P

o g2 :Factor of Stress Concentration

0. :Normal Stress due to Aclion
as a Main Girder

8 :Angle of Stay Cable

t. :Thickness of Web Plates

t, :Thickness of Steel Pipe
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2) Design of Web at Cabie Anchorage

a) Stress of Web at Cable Anchorage

» Compressive Slress due to Horizontal Component of Cab: T T

+ Shear Stress due to Vertical Component of Cable T vy
- Compressive Slress due to Aclion as a Main Girder : 0wl

« Shear Stress due to Aciion as a Main Girder T wyG
¢ Zc‘wx = O woxT + 0 wxG < LS

*Z Ty = Tpgr T Topme < 1,

o, 2T :
- | ___?__".. ¥ ot (e < 1.2
a ta

a, :Allowable Normal Stress
7, :Allowable Shear Stress

b) Method of Stress Calculation

i) Compressive Stress due lo Horizontal Component of Cable: 0 wxT
T
O voxT = 3 % Z

4 Ae(a)

Ty :I—iorizonta] Component of Cable
Ay Effective Sectional Area of Main Girders

H

BottonF |ange

]
1
[}
I
]
i
b1
]
I
I
|
|
|
I
|

-6
|
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ii) Shear Stress due to Vertical Component of Cable: 71

B _axT, A
T owxyT ~ Th xt,, ; - -
w & ¥
I D < R
T, :Vertical Component of Cable Tt i ,/ 4 Tat
h, :Width of Web Plates L -
t, :Thickness of Web Plates
« :Distribution factor of Vertical Force
iii ) Compressive Stress and Shear Stress due to Aclion as a Main (1 = 0.,
pa— o % Ao
T G - w A

e

o, :Compressive Stress due lo Action as a Main Girder before Reinforced
A, :Effeclive Sectional Area of Main Girders before Reinforced
A, :Effective Sectional Area of Main Girders After Reinforced

T wxyG = Ty X t

7. :Shear Siress due lo Action as a Main Girder before Reinforced
t., :Thickress of Web Plates before Reinforced
t, :Thickness of Web Plaies After Reinforced
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3) Design of Deck and Boltom Flange

a) Stress of Deck and Bottom Flange at Cable Anchorage

Deck Bottom Flange
+ Longitudinal Stress due to Horizontal Component of Cal; OpxT © O BT
: Transverse Siress due to Vertical Component of Cable Opyr @ ORyT
+ Shear Stress due to Horizontal Component of Cable % Dyl T pgT
: Longitudinal Stress due io Aaclion as a part of main C: O I 5G
- Shear Stress due to Aaction as a part of main Girder T Dyt T FyG
Deck
" zg[)x = O DT + 0 BxG < G e
20y = a oyt < O
v 2 Ty = Tpgr T Toge < Ta
C(Eley . (Emy ok (EToy b (Bl 2imy
< 1.2
Bottom Flange
* ZUR = Opr *+ Ope < Oa
. Z UFy o) FyT < T ca
¢ X Tpy = Tyt t Tiye K Ta
Zo O E O 2 COp Z0x 20y
(=) - (——) x (—5=) + ) )
< 12

b) Method of Stress Calculation
i) Longitudinal Stress due to Horizontal Component of

o - TH o — 3 % TH
DxT Ae(b) FxT 4 Ae(a)
Ty :Tension of Cable

A Effective Sectional Area of Main Girders
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i) Transverse Stress due to Vertical Component of Cable : 0Oy, Opyr

M

{}D).T

g FyT

1D
Be

= (04 x T\, X L

= MT b4
I Yu
Moy
Ip

:Vertical Component of Cable

:Momennt of Inrtia of Section
:Effective Width of Flanges

iii ).Shear Stress due to Horizontal Component of Cable: Tyt Trgr

‘L‘ny'r

T T T TR BT

Ty :Horizontal Component of Cable
Bp. By :Effective Length of Shear Stress
ty :Thickness of Deck

i :Thickness of Bottom Flange

iv) Longitudina!' Stress and Shear Stress due to Aaction as a part of main
Girder: UD(F)xG ' rD(F)xG

I DFIG

T DF)xyG

I DEFRG
A,
A,

T D(E)xy
tomo
tor

AU

OpEx X A

e
— - x TD(F)O
T DiFjxy Tow

:Longitudinal Stress and due to Aaction as a part of main Girder
:Effective Sectional Area of Main Girders (before Reinforced)
:Effective Sectional Area of Main Girders (After _Reinforced)

iShear Slress due to Action as a Main Girder before Reinforced
:Thickness of Flange Plates before Reinforced
:Thickness of Flange Plates After Reinforced
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(2) Dimension of Stay Cable
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(3) Design of Cable Anchorage

1) Case of omax

a) Design of Steel Pipe at Anchorage
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b) Design of Web at Cable Anchorage
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¢) Design of Bottom Flange at Cable Anchorage
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d) Design of Deck at Cable Anchorage
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3.8.7 Design of Accessories
(1) Design of Central Separation Belt

*Form : Precasting Concrete Wall

*Connection of Wall and Deck : High Strength Bolt
*Design Load of Bolt : Clash Load 20kN at the top of Wall
‘Incremental Coefficient for Allowable Stress : 1.7
-Number of Bolts : 10 a Block

600
175 5080 175
] 125
i == 0kN,/I
i Mortar
% |
g i
oq I N
S A0 / =
8 — I —
7N
4
420 z Mortar t=30mm
Force Acting on a Bolt
Tensile Force :
~ 0.830 1.
Pv = 200 x 20 0.450 X 17 = 434 kN
Horizontal Force
Ph = 200 x 20 x 117 = 235 kN
Bolts
M 22 (55400 )
Effective Diameter : D2= 20.376 mm
Minimum Diameter : Di= 19.294 mm _
Section Area . A= L x( -[-)2-;—"12}“ Y.m: 3090 mo
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Stress on a Bolt

3
g = Ig“i 310%'0 = 281 N/mm® < ca= 1400 N/mm* OK
235x  10° -
= 7.6 < = §0.0 ! OK
T 16 % 309.0 N/ mm Ta N/mm
281
=(—=== 720.0 Y+( 800 ey 005 < 1.2 O.K
Stress on Weld
Check on fillet weld of 6mm
SectionArea: A= 22 x = X 6 x 1 = 293186 mm’
3
T = ‘;3'4;; 219%.2 = 296 N/mm! < ta= B80.0N/mm’ OK
235x 10° :
= = 8.0 ! < = 30.0 rOK
T 55933 N/mn Ta 0.0 nN/mm
29.6

kK =(—zr 7 0.15 < 1.0 O.K

800 ) 800)

Bearing Stress of Concrete on Washer

Washers 1 -PL 70 x 12 x 70 (55400)
Diameter of Bolt Hole : 42 ¢

Bearing Area: A=70x70-1/4x42°x =« = 3515 mm®
A4 ,
ob= ‘f’ ’; ;gis = 25 N/mm? < oba=030ck= 72 Njmmi OK
(ock = 24.0 N/mn)
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{2) Design of Curb

»Form : Precasting Concrete Wall

.Connection of Wall and Deck : High Strength Bolts

- Design Load of Bolts : Clash Load 20kN at the top of Hand Rail
«Incremental Coefficient for Allowable Stress © 1.7

- Number of Bolts : 8 a Block

NI
a3
©
L 98
350
Force Acting on a Bolt
Tensile Force
_ ' 1.335 1
Pv = 200 x 20 x 0350 X~ = _89.75 kN
Horizontal Force
Pho= 200 x 20 x-—=—= 235 kN
1.7
Bolts .
M22 (55400)
Effective Diameter 20376 mm
Minimum Diameter 19294 mm
Section Area i x { 22—%—[-& )2 x = 3090
Stress on a Bolt
89.75 x 10° :
.a = sz X‘SO‘;% = 72.6 N/mm2 < ga= 140.0 N/mm® OK
235 x 10° 3
= = 95 < = 800 * OK
a T 300.0 N/mm Ta N/mm
- 72.6 2 9.5 2 _
k (—-——-140.0 } (ﬂ—_‘B0.0 ) 0.28 <120 OK
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Gtress on a Weld
Check on Fillet Weld of emm

Section Area: A= 22x 7 x6x1 = 293186 mm’
= 8:'25 x29§g3 = 765 N/mm’ < ga= 800w/m’ OK
2835 X 29;23 = 100 N/mm® < ta= 80.0N/mm OK
k=( ;g:g )2+ ( ;g:g )2 = 093 <100 OK

Bearing Stress of Concrete on Washer

Washers 1-PL 70x12x70 (S5400)
Diameter of Bolt Hole : 42 ¢ _
Bearing Area : A= 70x70-1/4x42*x n = 3515 mm’
89.75 x 107 2 2
= = 64 < =0. = 72
ob PR N/mm oba=030 ck N/mm

(ock = 240 N/mm?) OK
Detail of Hand Rail

154,

lrol

[FRREIEN

aga

g e
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3.9

Design of Pylon

3.9.1 General View of Fylon

Side Elevation
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3.9.2 Calculation Resuit of Section Force at Pylon

Table ~ Sectional Forces at Pylon Longitudinal Direction
A-A B-B

Bending Bending

Axial Force | Shear Force| Moment | Axial Force | Shear Force| Moment

(kN) (kN) (kNm) (kN) (kN) (kNm)
DC -12674 3133 o] 0292 A1317] 549286
DW 1429 665 0 16467 1556 46604
LL | Mmax 0 0 0 -8675 2753 81930
| Mmin 0 ol o -5234 -1779 -44303
| Smax 971 1100 0 -10948 3466 65337
Smin -263 485 0 -2889 2546 -34058
Nmax 40 49 0 1107 1672] 10918
[ Nmin 1233 692 0 -14145 489 33329
WS - 0 604 3391 6101 2234] 4824
s 0 604 -3391 6101 23| 482
WL L—R 0 0 0 of o 0
R~L || 0 0 0 0 0 0
U} Up | 42 76| 0 117 13 5222
| Down 42 -76 0 117 13 5222
CCR 1 2| 0 3 -1 53
SH ol 0 0 0 0 0
TG -18 19 0 -208 55| 3219
g§Q | - -104 -1662 3035 63 2057]  -127524
s 104 1662 -3035 63 2057 127524

C-C D-D

Bending Bending

Axial Force | Shear Force{ Moment | Axial Force } Shear Force| Moment

(kN) (KN) (kNm) (kN) (kN) (kNm)
DC -151144 2157 -145655]  -187483 2167 -86956
DW -14799 131] 42055]  -16742 32 41446
LL | Mmax -10308 572 43832 9638 587 57428
. Mmin 1227 -536 12980 -3097 504 27063
i Smax -6682 382 33303 -6800 719 50854
. Smin -4606 -754 -3567 5842 713 20944
Nmax 127} 72 3544 107 135 7258
| Nmin -11359 48 29950 -12640 -158 25781
ws | — | 5533 - 1747 6305 4775 16368 392351
I 5533 1747 6305 4775 -16368]  -392351
WL | L—R -15 7! 435 443 -307 2766
R—L 15 7 435 443 307 2766
U Up -28 -224 -16572 -121 -603 -32346
| _Down 28 224 16572 121 603 32346
CR 2 1 171 1 1 193
SH 0 0 8 0 0 12
TG N 4113 62 -3638 -56 9 6012
Q| - 2236 7865 am3a3l 227 18605| 851952
L - -2236 7865] 401343 271 -18605) - -851952
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Sectional Forces at Pylon Transversal Direction

Table
A-A B-B

Bending, Bending

Axial Force | Shear Force| Moment | Axial Force | Shear Force} Moment

{kN) {kN) (kNm) (kN) (kN) (kNin)
DC+DW 14102 0 o] -118762 0 0
LL | Mmax -389 5| 35 -8306] 10| 3937
Mmin 389 5 35 -8306 3] 3837
Smax -389 5 35 -8306 130 3937
Smin 389 5 -35 -8306 30 3837
. Nimax g 0 o om0 ©
7 Nmin -651 0 0 -13850 T 0 0
Ws | L—R 1 1342 3662 .10 9613 174761
. i R-L 1 - 1342 -3662 -10 96131 174764
WL I-R § 0 0 1 of 5 K
R—L || 0 0 1 o 5 92
EQ | L—R 0 573 3126 -11 2006 55466
[ R-L 0 573 3126 11 2906 55166

C.C D-D

Bending Bending

Axial Force | Shear Force! Moment | Axial Force | Shear Force| Moment

&N (N) (kNm) (kN) (kN) (KNm)
DC+DW 165945 2710 31498] 204224 14738 193035
LL | Mmax -4974 20 319 -5510 133 544
{ _ Mmin -7318| -32 -637 -8034 242 -2198
. Smax 4974} 20 319 5510 133 544
Smin 7318 32 -637 8034 242 2198
Nmax 0 o o 0 0 o
_ Nrmin 10652 1 am| 11262 91 1376
Wws | L—R 49566 3145 91060 -69311 11359 117462
i . R-L 19753 4692 109440 69281 a7l e
WL ! LR a5 1 10 443 30 2934
' R—L (| 15 -1 -10 443 322 -2934
EQ | L-R -19883 3173 66931 -39495 13390 116879
[ R—L 16849 -3180 -66778 39495 -13411 116944
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