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1. General

11

1.2

Standard and Specifications

Name of Standards, Specification, or Guideline

Design Criteria for Bridge Design for The Can Tho Bridge Construction Project

(1999)

AASHTO, LRED specifications for Bridge Design (1998)

Design Specification for Highway Bridge and Culvert (22TCN18-79)

Japanese Highway and Bridge Standard

Geometry of Bridge

Type of Bridge

Main Bridge

’7—Spans. continuous Hybrid (P.C. and steel) cable stayed bridge

Span Arrangement

Type of Girder: Pre-cast segment PC box girder Steel box girder

70+70+130+550+130+70+70=1090 m

Type of Pylon: Reinforced concrete pylon
Foundation : Cast in Place Concrete pile Dia.1.50m, Dia.2.00m, Dia.3.00m

Pier name Bearing
Type of Substructure Type of Foundation
_ condition
P12, P13, P14 2 - column Pier Cast in situ Concrete Pile (Dia. 1,500,) Elastomeric
Northern Pylon | A - Type Pylon Cast in situ Concrete Pile (Dia. 3,000) Elastomeric
Southern Pylon | A -Type Pylon Cast in situ Concrete Pile (Dia. 3,000) Elastomeric
P15, P16, P17 | 2-column Pier Cast in situ Concrete Pile (Dia. 2,000) Elastomeric

Eias"t_omeri_c Bearing supports the force of vertical and longitudinal horizontal direction to

flexibility.

Approach Viaduct and Branch Stream Bridge

Vinh Long side

Bridge Type : 3—spéns Connection Composite I Girder

Span 'arréngement : 12@40m=480m

Substructure : reversed ~T-type Abutment, 2-columns pier

Foundation : Cast in Place Concrete pile Dia.1.500m

1-1




Can Tho side
Bridge Type : 3,4spans Connection Composite I Girder
: Bspans Continuous PC Box Girder .(Balanced Cantilever Method)
 Span arrangement : 19@40m=760m, 50m+3@80m+50m=340m
2@40m=80m

Substructure ; reversed -T-type Abutment, 2-columns pier

Foundation : Cast in Place Concréte pile Dia.1.50m, Dia.2.00m
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1.3

Cross Section

Typical Cross Section
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1.4 Material

1.41 Concrete

Class fc’ Typical use

A .| B0MPa |Pre-cast concrete: PC Box Girders

In situ concrete: Pylons, PC Box Girders
Pre-cast concrete: [ Girders

C 35 MPa {In situ concrete: PC hollow slabs

In situ concrete : Diaphragm for I-girder,
In situ concrete : Bored pile

B 40 MPa

b 30 MPa Pre-cast concrete: Skirt unit and slab for river pier and
pile caps
i Pre-cast concrete : Barrier
E 25 MPa In situ concrete : Pier, Abutment, Pile caps
F 20 MPa |In situ concrete : Concrete foot-path
G 15 MPa [In situ concrete : Lean Concrete, Plain Concrete
(e Ec G Ct
Class ' (MPa) - (MPa)
A 50MPa 33,900 14,100
B 40MPa 30,400 - 12,600
C 35MPa 28,400 11,800 | 108/°C
D - 30MPa 26,300 10,900 «LOE-6
E 25MPa 24,000 10,000
F 20MPa 21,500 8,900
G 15MPa 18,600 7,700

* f¢;  Compressive Strength of Concrete at 28 days (LRFD 5.4.2.1)
Ec:  Elasticity Modulus of Concrete (LRFD 54.2.4)  Ec =0.043Yc™ Vic'
' : Ec=4800vfc'
G:  Shear Modulus (LRFD5.4.2.5) G = Ec/(2 x (1+Poisson’s ratio}) = Ec/2.4
Ct:  Coefficient of thermal expansion and contraction (LRFD54.2.2)

1-7
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1.4.3 Reinforcement Steel

GRADE : SD345

- Specified Yield Strength:
Plain Round: 235MPa High Yield deformed:  390MPa
- Modulus of elasticity of reinforcement steel: Es= 200,000 MPa
Available size of reinforcement
Dia. (mm) Area (mm?) | Mass N/m | Dia. (mm) | Area(mm?) | Mass N/m
10 78.54 6.05 28 615.8 47.37
12 1131 8.71 30 706.9 54.43
14 153.9 11.87 32 804.2 61.88
16 201.1 15.49 35 956.6 73.65
18 254.5 19.61 38 1140.0 87.76
20 3142 24.22 41 - 1340.0 102.97
22 ' 380.1 29.22 51 2002.7 155.93
25 . 490.9 37.76
144 PC Steel
Internal Longitudinal Diaphragm at
(Longitudinal) PC Bar Stay PC anchorage
Grade SWPR7BL _ SBPR1180 SWPR7BL
Type of PC Steel 12515.2 PC bar dia.32mm 12515.2
Sectional Area (mm?) 1,664.5 - 804.2 1664.5
Nominal Strength (N/ mm?) 1,860 1,180 1,860
Yield Strength (N/mm?) 1,570 930 1,570
Young's Modules (MPa) 196,000 197,000 196,000
Friction Loss Coefficient (/m}) 0.002 0.002 0.002
Angle Coefficient (/Deg.) 0.25 0.25 0.25
Set Losses (mm) 9 0 9

1-9



1.4.5 Stay Cable

The stays will be composed of 7 wire 15.2mm diameter strands with and elastic
modulus Es = 195 x 10° MPa (adopted for design purposes.)

The effective stay modulus depends on the slope and the force in the stay according to
the Ernist formula. Refer to the following formula.

Eo

T+(yl'cosa) *(o5+0,)
240'12'0'22

Here E : Elastic modulus of Stay Cable In the case that sag is considered
Eo : Elastic modulus of Stay Cable
v : Unit weight of Stay Cable
1 : Stay Cable length
o : Inclining Angle
o : Tensile stress of Stay Cable

~ Stay stresses shall be limited to 0.40 f, under maximum service loads. This figure may -
be increased to 0.60 f, during construction or during stay exchange/removal.
The steel properties are given in the table below

: . Guaranteed | Service
Material | Nom.Id | Area Guaranteed Ultimate Ultimate Limit

Tensile Strength f, Force P, Force
Mm | Mm’ MPa kN kN
Strand 15.2 140 1862 261 104

- 1-10



1.5 Geo-technical Condition
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Chapter 2
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2. Major Load

2.1 Dead Load

Force transferred from superstructure was analyzed in the superstructure design, and
the effect of creep and shrinkage in the construction stage was considered as a part of
Dead Load.

Permanent loads shall be caleulated in accordance with Clause 3.5 of AASHTO
LRFD. Dead loads shall include the weight of the concrete, steel reinforcement,
prestressing tendons, cable stays, steelworks and any other embedded components,
based on the following unit weights.

® Concrete (Reinforced) : 2500 kg/m®

(Unreinforced): 2300 kg/m®
® Steel work 7850 kg/m®
® Asphalt 2300 kg/m®

® Cable Stays

The total superimposed dead load allowance (DW) of 62 kN/m is assumed, with the
following breakdown:

® Carriageway asphalt surfacing 36 kN/m (thickness 75 mm, no allowance for
future overlay)

® Concrete median barrier 8 kN/m

¢ Sieel pedestrian barrier 1 kN/m per side
® Concrete edge barriers 5 kN/m per side
L

Possible future services 6 kN/m



22 Live Load
The design traffic load of the principal part of the bridge applies the B-load. (Japanese
Standard) As for the details of the B load refer to Design Criteria
B-Live Load for Girder Design
unlform load:pi
uniform load:p2 unl form tpad:p2
...... , . 42
bbb
_____ 10006
17202 1/2(pt+p2) 17202 7 g $ g -2 ? % >
\\\ // \\\\\\ o = - -
[ B8i+p2 p2 g @ o . 2 g o
NN\ 277 N\NNNBE I I
17202 N1/200 1452 13 / 1/202 7 2 E = E Nl
tongitudinal Direction N B *
Main loading (loading width : max. 5.5m)
1 ~ unif load 2 unif load
‘p uniform loa 2 p2 uniform loa 2 Sub-loading
Loading length D | Strength (kgf/cm?) Strength (kgf/cm?)
{m) for M forS | L=80 | 80<L=130 L>130
: 50% of
10 1,000 1200 350 430-L 300 main-
: loadings




Dynamic Load Allowance

Impact coefficient calculated in accordance with AASHTO and Japanese
Standard. Main Bridge applies the standard of Japan and other bridges apply
AASHTO.

AASHTO ~Approach viaduct and other bridges of approach road section
Impact coefficient : 1=0.33

Japanese Standard - Main Bridge

1=20/(L+50}
I.  impact coefficient
L:  length in meter of the portion of the span that is loaded to produce the

maximum stress in the member.
P14(P15)~Northern Pylon(Southern Pylon} : 0111

P12~P13, P13~P14, P15~P16, P16~P17 - 0.167

23  Thermal Effect

Thermal Rise and Down is "+15C"
Differential Temperature is "5'C"



24  Wind Load

241 Static analysis

Longitudinal Direction
PYLON PYLON
STAY CABLE
STAY CABEL
ZN
DN £\

* ¥ = e — - = L
P12 P14 P15 P17
P13 P16

4.732t/m
0.B7Gtf/m=B. 593KN/m
a.781t/m
0.137tf/m{each stay cable
I 7 \/‘0.574tr/m:5.631m/m .
§ %vv—HD.BBSH/mﬁL???&N/m
= é}' £ [ 0. 385ec/me3. 77 2kNm
Wind Load for Pylon Wind Load for Stay Cable
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2.5 Vessel Collision Force

The vessel collision fotce of the ship is hypothesizing of 10000DWT collides with the
foundation of Pylon from navigable line. The collision of the ship of 5000DWT is
hypothesized to supplementary piers. _

The impact load of 500DWT causes to be acted to the bridge of the tributary in
consideration of the navigation of the ship of the present condition.

Ship Collision Force on Pier
The head-on ship collision impact force on a pier shall be taken as:

P, =12x10°VVDWT

where:
Ps = equivalent static vessel impact force (N)
DWT = dead weight tonnage of vessel (Mg)
V = vessel impact velocity (m/s)
VoA
> Vv
o T :
g :
oy t
v '
g :
o, Vummp----------ooo 1
E :
0 : | >
0 Xc XL X

Distance from centerline of vessel transit path ( X)

Application of Impact Forces

Substructure Design
For substructure design, equivalent static forces, parallel and normal to the
centerline of the navigable channel, shall be applied separately as following:

® 100 percent of the design impact force in a direction parallel to the alignment of

the centetline of the navigable channel.

@ 50 percent of the design impact force in the direction normal to the direction of

the centerline of the channel.

@ For overall stability, the design impact force is applied as a concentrated force

in the substructure at the mean high water level for the waterway.



Ship Impact Force for Substructure

unit : kN
Substructure Longitudinal Transverse
Southern Pylon 27,870 55,470
Pier P15 11,520 23,040
Pier P16 8,690 17,380
Pier P17 8,490 16,970
Pier P36 3,250 6,500
Pier P37 4,370 8,750
Pier P38 . 6,630 13,260
Pier P39 6,630 13,260
Pier P40 4,370 8,750
Pier P4l T 3250 6,500

27.870KN

55.740KN

OO O 0O

SOUTHERN PYLON




2.6 Seismic Force

At determination of elastic seismic response coefficient which is resulting from formula
in accordance with specification of AASHTO LRFD (Article 3,10) as follows. Acceleration
coefficient “A” shall be taken in proposal of VIET NAM NATIONAL CENTER FOR
NATURAL SCIENCE AND TECHNOROGY INSTITUTE OF GEOPHYSICS.

2.6.1 Examination of Seismic Coefficient

(1) Formula for elastic seismic response coefficient

Type Formula
Tw>4.0 Cim=3AS [ T¥/3
03 <Tm <40 | Cm=1.2AS / T2/* 225A
Tw <03 Csm=A (0.8+4.0 Tn )

Twm ; Period of vibration (sec)
A ; Acceleration coefficient
S ; Site coefficient

(2) Soil condition of construction area

In accordance with the boring log, classification of soil condition for Main bridge and
Approach bridges are taken as;

1) Main bridge 5=2.0 {Soil profile type 1V)
2) Approach bridge §=2.0 (Soil profile type 1V)

(3) Elastic Seismic Response Coefficient
1) Main Bridge
Elastic seismic response coefficient for main bridge, shall be taken as;
Com =3*0.12*2.0 / 4.000/3 =0.113
where; A =012
S =20
Tm =4.00 (sec) ; Mode 3

2) Approach Bridge

A T(sec) Csm
Approach Viaduct 0.06 0.5 0.150*
: 1.0 0.144
1.5 0.110
Approach 0.05 0.5 0.125*
Road Bridge 1.0 0.120
1.5 0.092




2.7 Frection Equipment Weight for Cable Stayed Bridge
Erection Nose Weight : 1960 kN (200tf)

Loading Point

1960kN

\ /V\ Erection Segment
L’ / ] l—
500

Already Erected Segment
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3. Design Summary of Main Bridge (Cable Stayed Bridge)
3.1 Structural Feature

As for a main bridge, main span length is 550 m, total bridge length is 1090m.main
span is the hybrid cable stayed bridge that the steel girder and P.C connected. The
Pylon makes the concrete of box section.

The arrangement of the pier of the side span made the interval of a minimum pier 70
m, to avoid hindering the flow of the water of the river with the pier, that there are
the traffic of many ships, that the width of the river is wide.

The stiffening girder, that the width of the road is wide the stability by wind in
consideration of the box girder type.

As for the type of the structure of the pylon transformation performance adopts a
good A-type, because the scale of the bridge is big.

It is as the details following of structure.

+ The length of the concrete segment of the stiffening girder makes minimum
fength 4 m, to hold down the occurrence of the twist.

+ The construction method of stiffening girder a makes a balance cantilever
method.

- Stay cable uses parallel strand stay cable that was plated by zinc.

. The foundation of the main pier is the composite pile of a steel pipe and
concrete.

. Elastomeric Bearing supports the force of vertical and longitudinal horizontal

direction to flexibility.
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3.2

321

Calculation Method

2-D Frame Analysis

The design of the longitudinal direction of the girder makes the 2-D Frame Analysis by
Infinitesimal Deformation Theory. The software that used it for calculation is "CONST".
2-D Frame Analysis shall be calculated sectional force, displacement, stress of complete

structure and erection steps.
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322

Space Frame Analysis

The purpose of the analysis by space frame is as shown below. The software that used it
for the space frame analysis is "fancy”.

Design of the section of the transverse direction of pylon.

The fluctuation of stress of stay cable by life load is confirmed.
The section design of transverse direction of a main girder.
Transformation of a main girder is confirmed.

Calculation Model

GROVAL MODEL

'FOUNDATION MODEL

3-3



PYLON MODEL
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3.3

Construction Sequence

Support condition of P13,P14,P15,P16:

® During Construction

Support Element will be fixed for Vertical and Horizontal direction.
® After Completion of Structure
Elastomeric Support
Support condition of P12,P17 : Elastomeric Sﬁpport

Northern Pylon Southern Pylon

Stage-1 .
Start Pylon Construction

Stage—2
Erect Basic Segment

|
|

Stage-3~20
Erect Precast Segment
Install No.9 Stay Cable

Stage-21~22
" Cantilever Erection

A

|
Toerre Y

Stage-23
P14,P15 Temporarily Fixed
Install Ne.10 Stay Cable
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Stage—52
Release Temporary Support
at Pier

l "IL JIS (a1} ]

Stage-53
Adjustment Stay Cables

Structural Components
Completed~
at the end Creep
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34 Construction Schedule

CONSTRUCTION SCHEDULE [F SUPERSTRUCTURE

WIRK 164

7ig|otw|niehiana|1slie |17 185192021 22| 23] 24} 25| 26| 27| 28| 29| 30

Segrent Yard Works
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Erectin Hose

Lantiever Erection

T

frec gq’;eulrﬁir der|
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Stanting Part

Perpendiuior Port

SCUTHERN PYLON

FL. Erection

Ereclion Nose

Fontlever Erection

1
|
I

il
1

il

Erection of
Tedt Giroer

Crection of Claser Segrent

Povenent Railing

Fatility Yorks

Bdjusteent of Stoy [oble

Tolol
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3.5 Overall Structure Analysis

Checking Section

NORTHERN PYLON SOUTHERN PYLON
TR o %!
2 |'| l 5 !} \ |
Wl & @ wo b i N
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Result of 2D Analysis

35.1

wuciopusies DA
{usn = (37 xan () )
padufpim peo] aan e
Ry R 5
dean jo puo & v Peo] pEaC MJ+0Q
410N
reol- [TI66 . |B//S  |OUPsel- |90sPl-  |ogcch-  izeome  Jger |toone-  lesose  (760r  [edle- 0 &9 U9 0E-ma+d
OPeISl- |7064  |PBITS-  [OPGISI- [0G611-  |OIZ6h~  (S8E6T (89 TPROE- |oReel 829 wex- [0 ok 819 DE+M+DA
/80007 |ZSIL  l9e/es  1/B00TC |60891-  |00TS%~  [psOC 09T oslFE-  |haT  loot 0slEE- o W05 485 NN L+ T+Ma+0d
Tl ovls /8719 (ELZ6l- (69601~ |secls-  lelzes  |€zz-  PIGIE-  (6IZEB |- [SESIET [0 YRS |6l XYW L+ T+M3+0d
7r/[]- IZ006 OMSS  leqr/l- |90ZEl-  |SE09%  [esesT  |TL 70l emesr UL Ze0lE- o s 1489 NI Lma+dd
o001~ (18 [clobe-  leo0osl- lo8/zi-  oomch  [/€i8E  |9WL STole-  |sevme (981 seele- ko bzs 6l XN L+
cpog1z- I/ZSpLl  |9vZes-  |eheRle- |T€/91-  (89ech  [9r  IALL e L A AR csere- o oe 9T Crmdsod
Pocebl- |PlEZ  lpe9olor  |zoeepl- [4IEnl-  [1991G- (9964 W (TRIET  99d4 |G- | lesele- |0 oS 9T G ema+a
o0/G/t- |e68  lesera-  laveel- |sTicl-  leoech  jesegr (1€~ . jreries  leweec |16~ 1czie- fo oEs ot MDD
e LITRLIDXIA] * JULIOP SUIDURE e
OCTe6T- (ZU66 | [CE/G |0be6l- I0CVL-  |oRSTh-  [ZRBE 1769~ (ZMlE-  fZeSee 760~ icodle |0 (9 [Ty DE-MADG
OPeIGI- 1796 (PRIZG  [OP6ISL- |0Sell-  |02Ze  [SREsl 920 LPg0E- JoRE6L (879 e {0 Jcr 819 E+acd+0a
oc/aT- bl |pTeiy |IpeOLT |SOB/I-  be/o-  |e9Tes /o8l [igple-  |emles /0Bl iSobler |0 SuE  er NN L+T+M3+0d
i1 9esTl  Zeses l/ELIEL- |Ie0l-  I/FQIS-  [8BOES G841 ORRRE-  |RE0IS  [VRAL  IbErer | 10 €06 |S6i XVIN_ L T+MA+DJ
os0oST- (18 (EI9FC-  [eGessl- |OOZEl-  |SR09%  [EBSEC  PL- toble-  |€8S6T  |we- Ispie- o vs g6l NN 1+M3+D0
Tseiil- (7006 |OFRGS-  {6G09ST- (0R/ZI-  (098ST  |oeTie T SOIE-  |ETE  |UT EAT O ) oS /8o XN 1+Ma+A
Poretl- |Tie, /919 l/6ce0e- |/zesl-  lZ09SF  |eesrS 3o41-  \IFIe-  [€8G2S  psl-  |99vder M0 L€ 8L (rmasd
121017 (1eeZL  [LLISS  [9BZ0S1- |6/TLI-  |068TS- [SESTH  ISPT  |ocFhe-  [opger (W8Pl eAeT [0 U8 lee G emaad
/a1~ |/668  |eceves  |90sGAl- (9ZIEl-  |e0eGh  [EBAST (1€ 1oZle-  jesr I 1seie- o cgrs st - MADG
o VITRUDCAL * BOUO] TOMIS o]
oipeel- [Tle6  ees/s-  foabesl- 90EPl-  |98cry  lZesee |76 (79l [TesgE  jmey- @9ler |0 @9 [Ty a-Ma+d
O76IGL- [296/  |PRITG-  I9PGIST- OSeLL-  I0ezTeF  |9Resl  |8E9 LPR0E-  |SBE6L &9 190E- [0 oty |8s19 Oa+Ma+0a
I3e/S1- |6198  |L/679-  [989TGI- (R/OTI-  |O7EXS-  |ERSIP BSOS JBeE- |ersiy |86S Zorse- o 68 |0 NN _L+T+-M3+DG
CTIoRL- /696 69es-  BoovST |ssecl-  IEISh  |oTeST  |9TL-  R00C- |96 (L~ ¥R 0 1097 € XVIN_ L+T+M3+0a
Fl6al- izo6e  lozeos-  l/pieSl- |seegl- | [STI9F  |/EW8E 1981 STSle- e 98U sgale- |0 098 /8 NN LM
YOLp/L- I1/88  A/FPS  (BOLRZI- (0O0FL-  |L4GH  [eReRT  (E1 Zoole-  fesesy 1L I0IE- 0 vae _lesl XYW I+HMGHDT
ZO6ELL- (9F9R (6OETO |/PPEST- |GOBTI-  I86OCS-  IO/RE  |OFE PLICE-  JORE |OFE 6LI%E- [0 Yo (oSt Oma+x
looter- [e9s6  lestps-  |sv1981- |oceel- JOZCh~ jozarg 69T (€9906-  |deer (691" (ERRDET 10 Sy (7o GT+MADT
0za/1- |/668  |egeve-  |avS/L- ISZIET-  [f06ch-  [ERERT  [TE- el Jesew (e e o os 91z MO
£xa WTRUIXGA] * 330 [BIXY
oo | 6005 | (PN | CareDA | (005 | (DN | oD | 0eDs | QPN Jenpw | wps | GpON feuneo | (DS | OWIN
1£-06 608 £1-91 &L -91 ozl
Wiy Tea] W Tt
2NQUTAS aNOILAES YNOLIAS AU toT90
pofdiuo)) uogonsuo) Ay Jeie 30, [EUCHAS  SKeL

3411



BDI0] JNUSTAG
(N () e (+}})

ori

3-12

edur] \iim pec aar] e
guw&m —mﬂ.ﬁwﬁ nr_..
dears jo pus a1 1y peoT pead M+
4LON

TreaT 1896 |eBLELL-|0/687 |189€  |CSE87I- |T/T96T- |SLel | L¥IV6- |TLT9ET- |06£0L- |€L0/87 |C6LL8- |TLZL (¥EELL JO6LAR-  FL6Z 8869 Da-ma+oa
ocZIsl czge 19BESLL-|9CTIEL |S/86  |8cOLL- |341966- 6891 (09978~ |84196€- (90661 |¥9L/8- {LPEPLL-|619L- 198094 |LP6PLL- EPES” L6169~ DE+Mag+2d
cecnd 11207 |90c6el- 1S6E09 |1/0F  |90S6EL- |6¥05L6- |€2091 |£2008 |6¥0SLE- |62¥9L- (12268~ 1/996L1-|ZLE-  |PTATB” 1L9S6L1- 8ISV 66064 | NIN L+ 1+Mg+2d
SPOFCl |118C  |6/POTL- |CPoPEl |LIBE  |66V0ZL- |2196¥T- (268  |OFBIOL- |ZT196¥2- |PZ60L- (8TSO0L- [8980S- |91 gvea/- |gosns- (ezzb-  l0/€14- | XV La1+MA+Dd
c7alg lozze 979571~ 167818 1948 19/9€TU" |29/1ze-18€9Tl |816/8- |/941ze- |Zesel- 169498 |S0OTOL-|€42- 161947 |SCOTOL- 8ECH /8689 NIW _ L+Ma+D2d
18101 €626 |807IZL- |SISIOL |£6/6  |80VIZY |201£6Z | £10TL _|69968- 1201467 |L0Z€L- [€1€88- |p60g8- 18271~  |48F/4- |P60SE™ APLY. 0GLOA- XY Lmd+2q
ozoco Tezov  cizsel-l0z9co |s/0v  |SIZ8El- |205696- 614Gl |€10/8- |£0C69€~ |pGToL- [048G8- [€eogil- |Z1g-  |79Z€8- |EEO8LL- |BFTY- F9S.L- (1+Ma+2a
FEBZ11 19628 19GVIZI-1¥E6/LL GalE  19/FIZL- |¥€£897- |66 1979001~ [¥E£89T |S90LL- |PE966- [FFEI9- TG~ 618/~ |¥¥899- |oFzF €490~ (+1+Ma+24a
cotes laue  |SBEZZI- 018 |8l/5  |Seeezl- |STole- [veErl  |voves- |ozzolg- [gpecl- |81b/g- |1/0TOU- [wel-  |SE/9L” |/OTOL” [BSIP- 1E6VOS- MT+2d
vre LITLLUIXBA] * JUILUOIN UIPUSG gy
reaz Tigot  Tcoceci- |0Z68C (189  |EBESTL |CLI9%L |Siil_ |Lveve~ 1242967~ (06401 [€40/8 |G61/8° [1LTL  |PREAL- |S6LL8~ |P/6T° |BHLGY OF-ma+2d
oc7iPL |ozsc  |8SCOLl- |9E7TPL 1€/88  88€9Ll- |841965- |E689L 109978~ |8L196€- 190651 |¢9//8- |/P6VLL- 6191- 9809/ {LF6VIL- |EPES- 16169 OF+Md+2a
Co0Z0L |6+FC | /80VT1- |CO070L 8PP |160¥ZL- [0706FC- |1668  |688LOL- {CTETGE- | 1/81- 048GR~ 16/S04- |6907- |69964° JES6LLT |9C09- 896z | NIN  L+1+Ma+20
cotz0l 1118e  lZescel- |eovzol [1TEC |eoecl- [296995- [Sh29L |varos- |/bee9Z- /8801 [SOP001-f6e0%8- |X00T  {€9%98- J0S9T8- |L1ST- |PEIPA- XYIN 1+ T+M3+Dd
sesls lozze  1929c71-l6z818 19448 1940671 |201467- [S10TL 69968~ 9R180€- |9gSEl- [PLO/8- 19698 |L2¢-  |TIPOL- [€9698- |GOEP- |GLLGY® NI 1+Ma+0d
518101 |€62¢  |BOPITL- ISISTIO0L |664E  180VIZL-|£921T6- 18692t 181678~ [£B90TE- 164161~ 89088~ |9EL0QL- |¥L~ £/zLi- |9ET00T- [6L0F 86669 XYW L+md+0d
eec0l 11chz |96zl lzeecol 1Sk 108771 |2vi89¢- 2626 |p29001- [1ego9e- |£9941- |p/z9g- [789¥8- |GI6L- | €68G4- 119098~ 16065 |Z88¢L” () T+MT+DT
co/06 19608 |pIevel-le6s06 |G6es  LOESPEL |0ZB09E- BPYOL 106648- 684897 [19011- [95/66- [po6¥e- |106L  \GT6G8: |SBSER- |L657" |6VIel” (+)1+Mag+2a
coics lalze losczzl-leolse  |8i/c  |oRezzi- |Sezole- [beerl |pobes- |oeole- (8veel- [8Lbs8- [1/0T0L-192t-  iSEZ94 |TJOLOL- [8S1¥- [E6¥6Y Ma+2d
oy WIALTIXEJA] 7 3210 IBBYS yuu
0Zese Tiooc  cacaril-|0zesc 189t |C8ETL- |ZLI9%C [SLLL  |ZBCh6" 741950 06401~ €40/8 [S61/8: |1/Tl  |¥BEs/- G618 |PA6T-  [BBL6O- OF-Mg+od
SeTIPL lc/ee  |8SEoli- |9S7 19 |G 86 |8SCOLL- |821965- |£6891  |09528- |841965- (90681~ |¥9£48- |LbGVIL- 16191 |9809/- |/PEYLL- | €PEST 126169 OF+Ma+24
Q7FEZ. 960 |CRCOVI-ISTPE.  |060F | €9TOPT- 1206497 |SPS6 | 90FZOL- |1€k29T [€14T1- (SLOLOL- | 191%L- {064 grzes- |poozs- [epper |See6s- | NIW  1+T+Ma+2d
779601 10115 1230021~ 12zh60L |011% | Z10071- |Zzspse- |2G6¥T  |019S8- | /€655 |Z10PT- |098¥8- |OZPLLL-|9¥6-  |TT8PL- [€OSEOL- |TBIS- |S18L0- | XV 1+T+Ma+2A
co0zce 68/t |686CTI- 199756 16848 686621 |Z0LL67- |€10ZL  |69968- |CO1L6Z- |/0ZE1- |SLE88- [P60SS- |821-  |/8FA/- |P60S8- |LFIF- |OGLOL- NN 1+Md+2d
a/ces 088 |canlzl- |8/€88  (08/€  1S60TCL- 1294176~ 1892l 81648~ |/9/176- |ZTel- |69£98- |G00TOL- |€4Z-  |4619/7 |SOOTOL- |8EZTP- |L8G8I- XYW L+M3+0d
SO7FS  |S80F  |0398Cl- |99z¥e  [80%  |0998Cl-|0£0:87- 19986 161101 [$55982- |p87L- |(Z100T- (SE106” [¥FL robs8- |0g66- lGSkE-  |8£T64- G1+Ma+Dg
751901 |801F  |S0SIZI- |ZPL90L 1801y |/061Z1- |G868¥E- |6GOPL  |9¥G98- |Ge/ebe- [8EPPL- |016S8- [€8F0LL-|9F8-  6FEGA- |69STOL- €015~ |0CESS- (+¥1+MQ+D
cotee  |szzs leserri-|eo1s8  |ssze  |osecel- jsZzole- |[FEcel  |vereg- |Szzole- [SFecl- [81P8- {1Z0L0T-|Pal- |S€494 |TZOTQL- I8STH  IE6VET MA+IA
- EEE EH‘—EJKGE ’ mu‘__onm .—-mmxd‘ A

CERPUNT eS| ROON KUnDDIA] (DS | (DN KR (DS | (DN Rnpia] (DS [ (NGDN KneD (NS TN LaenpDN] (Nehs | DN

9§ -cg 38 -G8 19 -09 65 - 09 oF -<¥ ¥ -cF
18y 3y sy a1 198rg 3391
J-NOLLOES I-NOILDIS J-NOLLYIS alTeN U085
paardwon) uononaIsuey) ay) BYE 2240 JRUOnIRS  d[qe]



2010, SUSIG

Je:!

fumpn s ()7 e H{4))

prdu] M pec] 9AT] 1
109j5g reuay], 'L
daar fo pua a3 1y peor pead] MO+
HALON
_m%% 7%, Eaeyo) SN 1231055 sl V-7 968GH|sbat- |7, sesch |Rieort- [poez  Joeelsl |RTe0ZI- 11 ZZ1- [(oecr]- OF-MO
creoo |pie- |G06E |eegZ-  |ZPOL  |G/fee- |eedT-  [9TOL  9/€6e- W6/FTL-|LZ901  BETLIL Pe/ETL- 162961 |865TEL- Da+ma+xl
[0TSR 1£6 wcse- (1001 |oUISH [P0eie- 1696 LISk 061601~ |9b/61  |9vTael |061e9T- 1goFot- | I4kEl-| NIN L+ 1+MA+
ol |1 1% lgece [106  |skobt |eocee (698 cobt- 100800t |Zzpll  |65copT [09R001- |169¢T- iGPeGPL-i XVIN  L+1+M+
€H9_ 10 1741 ohob- 199 zcbze |okol |19 |ZohE- eersTl-|96811 |6999EL JeeISTI- [ ZAEEL |6SLVEL NI L+md+Dad
i A /6b  lcoez  ls6¥ poezb- lsser  |I9F vocot- |asacot- lorsll  |0Z67EL |SERE01- |£06EL- |66PZel-|  XVINL _L+M(1+DA
41686 (S 6 {PoB9E- 1486 PoTLb |P6e9e- |66 c6T /i 1eezol- logsel  1/9T/ET [FGST9L- (3991 |QLI9ET- (T+ma+2q
1829011 1o oFel (61197 lzg0l |zl |6119Z _[910T  \/€6TF |Z€96LE- |IZ9LL  |LEZBPL [ZE961E LLLLET 0SoP1- (+)T+MA+2
i/ss |t P/ |epee- 19T |9poec- ieese-  (F19 9c06e- [onoTzl- [apA1L  |66aPEL |osoTZl- |e/6el- |GSFEEL MDA
- s WUTLUDARA * JURUOIA] SUTPUR o
/¥ 148 3oct _ [sper  |osz SEeCH- |TG  |CIZ 2686 |8ICOZI- {€98Z1 |U9GIST |BTG0TY- T~ |09EGEL- OH-MO+DU
crego (B/B- |06E |eesZ-  [ZPOL  |S/eee- leedz-  |[OWOL  [9/8RE- |PE/PTL |LZO0L (8EZLIL F6LFTL-|G496T- |8GSTET- DE+MI+0d
0026 191 |28 1971 love l60/Gh |szerl |4/~ |9b/Sh 1/z8el- |0GTTL  [FROOPT |ISTIST- |€RELl: |PEeEl NN L+T+m+0d
ciove 0oL 1pesy  |e9el 669z 1N/GTi- |SSPL |¥99T | L¥STH |LGZ0GL- \660SL \PORTPL 918801~ |99cEl- 1Z166PT- 1 XWIH  I+T1+ma+d
SEPE9 G L1 oGer ey IkoeRb lesgr  |ISE POETH |GE8E0T- |9FCLL  |0Z6ZEL [OTOMRT- 1€46€1- [6STZEL-1 NN L+MG+XT
15799 |1 2667 Jevor- 199 |Zehig- |CrSh 169 76526~ |eersTi- [968L1  |B999E]L 8STE0L- |906ET- (660GEL-| XYIN LG+
vabcs  lLcol- \okor | |eoee  |ose-  loéezk losro (b 8708k |66GTZl- \BYPIL \ZZOZFL (/84€ST-|EXELL Phicsiae (1 1+Mma+xa
s 6ol |6Tor (€102 |p89T  (BQOGH- |SOTZ  |8¥9Z  090ck |IZIPGL- |6F6PL  IFEECHL F1eZel- €091 |98 L (1Mo
11262 1 A o i i) oroee- |esRe-  [FI9 9co6c- |ocozzi- lsvotl  leestEl |0o97zl- |e/6ET- |65kl M+
- .Iﬂn#:..xmz,wuuom TeNS .y
WS |28 01 |speb-  losz  |9esst late  [€1T 763CH 916071~ 1§9871  |0961ST [BIS0El~ 1422~ |O0ECEl- Od-Ma+q
cvcoo  |Big-  |e06€  |6ps-  |obOl  |o/eec- |eeSz- 9101 |9/€6€- |PLYTL- 7001 IBETLLL (PGAVEL G961~ IBSSIET- Dg+MA+Da
362701 |18 cotl  |100el- lovlL iZpore- |to0El- |meor  [tcoze |oseszl- l96IEl |SEC¥ST [VPIEL |L6ZF1- |SIOIST NBA_ L+T+Ma+d
/P79 01 059 6694|989 Wi9g- 6994|459 e |21zt [zoclt losetel lazooet-|speor- |Z94161-| XV _ L+T+MA+D0
eSO |74 GoET  |Gsb foczh lose  |19% ¥oETE 1951601 |ZFBLL  1090/ET |BSI601- [906EL- |6606€T-|  NIAL  L+M{+OC
16799 11 856F  |erer (199 zohse- lover- 199, |Zow/e- |0Z00Zl- |S6SLl |6ZGTEL |02Z00TL- |€6ET- |6CIZEL-| XYIN L+MA+]
L10601 |58 /06T l60csl- 1621 lezsek |otesl- |1GzU  |eeset- |6/bEPE- [FEOEL  [FOLISL |OFPCPL |€9EPT | PA66VL C1+mQ+d
t619  lol- 6CTF  le00/-  |TZ9  |reeme- |s004  |1¥9 C7ERE- |easeTi- [E1611  |OESECT |FILEET- [PPOOL- - [ LO0EET- (+yT+Mma+x
1€ i1 ¥e/Z7  [E68e- 989 oco6e- |esee- |19 ofoge- 19097zl [SPATT  |66EYEL |9097T - |E/6ET- |6GFEET- Ma+xa
. e WITRUTXEI] © 30304 [RIXY 4oy
oD GDS] COIN ARSI oDs] oI NoD]_ eois! eDONIWNSDIN] (S| CDENINNGD DS (DN
€02 - ¥0T 041 -68L 89T - 651 oL -601 801 -601
B 131 18Ry g1
IO H-NOLLIS -NOLOIS SLUBN] LN
UQmEEoU UOTDNISUO) 33 I3)je 3210, [eUORIIG ager,

3-13



Table

Reaction Force after Construction

P12 Pi3 P14 Northern Pylon

RX(kN) | RY(EN) | RX(KN) | RY(kN) | RX(kN) | RY(kN) | RX(kN) I RY (ki)
#k X Maximum ™
DCFDW 5 5824 6 18486 7 25703 2753 409776
DC+DWHL{#) 143 6630 143 26747 141 28314 30271 409555
DCYDW+L(E) -187 5433 -189 17197 -194 22937 27711 434561
DC+DW+T MAX 402 8756 350 18320 397 26170 3047 409553
DC+DW+T MIN 413 5012 2363 18657 2313 25237 1560| 409999
DC+DW+HLFT MAX 551 6552 500 20581 447 28780 42717 409332
DC+DW+L+T MIN 2595 5511 546 17363 =500 22470 1578 434784
DC+DW+EQ 6412 4637 6412 15912 64107 32569 39844 405805
DC+DW-EQ 6423 7031 6434 21059 6425 1883Bf -343361 413748
**x RY Maxinmmum ***
DCTDW 5 5834 -6 18486 7 75703 2753 409776
DC+DW+L{+) ] 9269 25 75023 109 32507 4366 424036
DCFYDWHL() 45 4336 33 14388 173 20337 1456 420388
DC+DWHT MAX 413 5912 7363 18652 297 26170 3947| 409553
DC+DWHT MIN 302 5756 350] 18320 1313 25237 1560] 409999
DC+DW+L+T MAX 407 9346 -382 25189 414} 32974 55591 423813
DC+DW+ELFT MIN 362 4259 334 14227 479 19870 263] 420611
DC+DWHEQ 6412 4637 6412 15912 5410 32569 39844| 405805
DC+DW-EQ 6433 7031 6424 71059 6425 18838 -34336| 413748

Southern Pylon P15 Ple P17 _

RX(kNY | RY(KN) | RX(kN) | RY(kN) | RX(kNY TRY(KN) | RX(kN) | RY(kN)
% X Maximum *** )
DC+DW _2799] 409759 23 75714 2 18490 20 5835
DC+DWHL{+) 3068| 409539 208 27947 203 17202 201 5378
DCYDW+L() 28157 434543 128 28321 130 #0750 130 6687
DC+DW+T MAX 139791 409542 333 25253 382f 18657 432 5913
DC+DW+T MIN -1618| 409975 287 26175 340 18324 2391 5757
DC+DW+L+T  MAX 4249 4093322 519 22486 565 17368 613 5456
DC+DWHILFT MIN S1634] 434782 438 28782 492 20584 542 6609
DCHDWHEQ 31920 412958 6451 19755 6450 20949 6449 6972
DC+DW-EQ 37518 406519 -6405 31673 6408 16032 6407 4698
** RY Maximum ***
DC+DW o 2799 409759 23 25714 21 18490 20 5835
DC+DW+L(+) 1516| 420388 95 32521 42 25028 17 070
DC+DWL(-) 4391 424005 187 20342 34 14392 56 4337
DC+DW+T MAX 1618 409975 287 26175 382 18657 432 5913
DC+DWH+T MIN 39767 409542 333 75753 2340 18324 -351 5757
DC+DW+L+T MAX 336| 420604 405 37982 403 25194 429 9347
DC+DW+L+T MIN BS71| 423788 198 19881 326 14225 355 4759
DCHDWHEQ 31920 412998 6451 19755 6450 20949 6449 6972
DC+DW-EQ -37518| 406519 6405 31673 6408 16032 6407 4658
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35.2

Result of Space Frame Analysis (Pylon)
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Bending Moment ( kNm )
(Load Case 001 Dead Load)

Fig Bending Moment Diagram(Dead Load}

3-20



Shear Force {kN)
{ Load Case 001:Dead Load)

k Fig Shear Force Diagram (Dead Load)
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Bendng Moment (kNm }
(Load Case 211 : Wind Load on Structureal Component)
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Fig Bending Moment Diagram (Wind Load)
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Shear Force (kN )
(Load Case 211 : Wind Load on Structureal Component)

Detail ‘a’

- Fig Shear Force Diagram (Wind Load)
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Fig

Bending Moment (kNm )
(Load Case 221 : Wind on Live Load)

Bending Moment Diagram (Wind on Live Load)
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Shear Force (kN )
(Load Case 221 : Wind on Live Load)

ij

Fig | Shear Force Diagram (Wind on Live Load)
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Fig

Bending Moment (kNm )
(Load Case 301: Earthquake Load)

Bending Moment Di.agram (Earthqu.akc) '
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Shear Force (kN )
(Load Case 301 : Earthquake Load)

Detail 's'
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Fig  Shear Force Diagram (Earthquake)
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3.6 Analysis of Natural Period

Model for analysis of natural period apply same medel as calculation of internal forces.
Result of natural period is shown in table. '

5.467 sec

Table 3.6-1  Result of Natural Period Analysis
CIRC. FRQ | FREQUENCY | PERIOD
MODE | raD/sEC) | (1/SEC) (SEC) X v R
1 0.92644 0.14745 6.782111 [ EM 1.41E+02 | 9.31E+02
' EMR 0.001 0.004
2 1.14934 0.18292 5466763 | EM 1.85E+02 | 4.54E+01
EMR 0.001 0
3 151369, |0 '0.24091 [ 4.150910 { EM [ 8.06E+04 | 3.33E+
. o | [EMR 0317{ 0
4 2.86727 0.45634 2.191346 | EM 2.93E+01 | 1.73E+04
EMR 0 0.068
Note; )
EM Effective Mass
EMR: Effective Mass Ratio
Mode 1 Mode 2
Frequency 0.147 Hz Frequency 0183 Hz
Period 6.782 sec Period

L.x Lx
Mode 3 Mode 4
Frequency 0.249 Hz Frequency 0.456 Hz
Period 4.001 sec Period 2.191 sec
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3.7 Design of PC-Girder

3,7.1 Detail of PC-Girder

Typical Cross Section at Middie of Span
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PC Steel Arrangement at Supplementary Pier

28000
2100 44785 5 5750 43 5759 5 4475 2100
12515.2 80 |nps
PC BAR 8 |nps
—— X ooQad L] X YT i Q&Sﬁ_rﬂ’
sxhq,_‘\E““‘“" _.“””’ﬁa,»—’
o e e o e
12815.2 12 nos
PC BAR 4 nos
8800 12400 8800

PC Steel Arrangement at Middle of Span
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3.7.2 Calculation Result

Checking Section

NORTHERN FYLON

3-31

[
S
l_,_ I T
Seclion A - Section B
Left - Right
N(XN)  [S(KN} MENM) IN(KN)  $S5{KN) M{KNM) [N(KN)  IS{KN) M(KNM)
DC -180 5471 0 -18707 -3064 48686 | -27882 1049 48686
DW -50 162 0 -2929 -384 -1616 -4111 366 -1616
EL 13 ~347 [ 752 207 -18399 1017 -842]| -18399
LL [Mmax D 0 [i] 3 -334 45138 -6 -301 45138
Mmin 0 [i] 0 -2087 3601 -26501 -3098 149 -26501
Smax -108 3432 [] 31 1058 321 -3224 1569 13922
Smin 19 - -1498 [i] -2145 -1737 6726 -8 -1663 23726
Nmax 154 -542 0 259 -71 -1420 368 -137 -1303
Nmin ~233 2628 0 -2624 257 2786 -3927 432 2663
BR -150 B 270 - 1 -3 -81 -149 -9 189
150 b -270 -1 3 51 149 9 -189
W5 - 15 -461 0 -1665 3 -7371 -2531 198 -7371
Wi . [i] k] 0 -0 0 0 0 [1] 0
SH [1] 0 0 1 0 1 1 0 i
CR 154 -542 -1455 367 -137 -1304 367 -137 -1458
TU - -615 92 0 -386 -20 971 -299 -63 971
TG 59 254 1] -74 261 8565 -73 260 8565
EQ ] 6394 -343 [i] 1510 178 | -10327 483 6631 -10317
-6396 942 4] -1511 -179 10327 -483 -663 10327
Cv ILR 0 -11 [i] -21 0 173 -3 7 -173
RL - [i] 11 [} 21 0 173 35 <7 173
Section C Section D
Left - Right Left Right
N{KN) [S(KN) M{KNM) [N(KN)  [S{KN) M{KNM) [N(KN)  {S(KN) M{ENM) [HKN} |S{KN) WM{KNM)
bC -30432 | -11620% -120511 -48254 7971] -120511 -60427 ~4380 | -65746 -6067:4 -1013 65746
D -6916 -441 2089 -8273 484 -2084] -10815 -1567 2399 -11836 477 2399
EL 1447 -1068 | -53174 1568 481 -53174 1746 378 -37818 1772 351 -37818
LL [Mmax -5738 1811 26345 -6674 -1622 26345 -1120 -81 34226 -1461 111 3226
Mmin -6d 3603 | -42835 -287 2520 | -42835 -6111 - 289 | -17562 -6526 -38 -17562
Smax -5987 1849 24921 -152 3993 | -34463 -4156 1561 174385 -9189 2075 16107
Smin 301 -4199 -33689 -6711 -1624 26325 -3389 -1750 15009 841 -1741 16288 |
timax 639 -827 | -10440 785 825 -5949 1172 -344 -1498 1386 -672 -9414
Nmin -6194 158 |- 6260 -7400 -288 1805 -9745 703 3090 | -10731 91§ 10933
BR : 2 -3 -132 -149 2 88 1 3 24 -149 -3 194
-2 3 182 149 -2 -88 -1 -3 -24 149 3 -294
WS ~4253 845 13169 -4995 -1194 13169 -7720 82 -8514 -9294 900 -8514
WL [i] 0 0 0 i} 0 0 1 @ 0 0 0
SH 2 [ -1 2 [1] ) 2 0 0 2 0 0
CR 783 825 -5948 783 825 5027 1384 -672 -9414 1384 -6721 -10117
TU -198. -117 -2316 -722 98 -2316 -758 119 1401 -§06 149 1401
TG ] -89 269 18105 -135 -100 18105 -192 -67 15042 -2i3 -54 15042
EQ -3317 1178 23762 2775 -975 23762 296 -1185 | -13876 649 ~1445 -13876
3317 -1178 -23762 22774 975 -23762 -295 1184 13876 -649 1445 13876
CV¥ |LR -59 19 289 -70 -7 289 -122 3 -181 -154 23 -181
RL 59 -19 -2859 70 27 -289 122 -3 181 155 -23 181



Seckion ¥ Section F

12t Right Leit Right

N{KN) [S(KN) MKNM) [N(KN)  [S(KN) MIKNM) [N(KN)  [S{KN) MEKNM) IHIKNY  [S(KN) M(KNM)
-75366 213532 1 -167802 -76424 13995 [ 297802 -95479 1652 11048 | -100040 5511 110048
(i ~13784 -218 7085 -13819 -605 7085 | -17746 -346 -48%9 -18593 52 ~4599
1734 3891 -2574 1791 -1056 -25704 830 -7 -59809 391 -8 -59809
Mmax| -12215 2283 47490 -12171 -3081 47490 1629 -249 34027 1144 286 34077
Mmin 1548 L2906 | -53282 1440 3384 -53282 -15369 -128 -24058 -15696 209 | -24058
Smax -12337 2286 47435 1063 £109 -44595 1360 1320 21587 -11204 1728 5132
Smin 1144 4314 | 441261 12200 -3082 | - 47482 -12740 -1736 360 -1102 -1129 19915
Nmax 1908 -1089 1 -33570 1907 2318 | -327%9 1919 131 22889 1481 518 20757
Nmin -12702 493 20671 -12737 -2468 29195| -15870 -124 -23590 ] -16183 197 -23601
1 1 55 -149 -6 325 2 0 10 -148 -6 280
-1 -1 ] 149 6 -325 -1 0 -10 148 3 -280
~13095 3053 56653 | -12804 -4163 56653 | -18561 =261 -26795 ) -19143 163 -26793
WL 0 [} [1] 0 [1] ] [7] 0 0 []] 1] 0
3 0 -2 -3 0 -2 3 0 [1] 3 [1] 1
194 2318 -32757 1904 2317 -28283 1478 518 20757 1478 469 21242
974 261 8312 1404 -456 8312 -1833 -110 -4397 -1501 -42 -4397
-244 -33 13580 -378 -16 13580 -303 3 13326 -308 7 13325
-H6 -2558 | -79953 5794 4559 ~79953 5972 1198 49611 6564 550 48611
345 2558 79953 -5793 -4559 79953 -5472 -1197 49610 -6565 -551 -49610
LR -238 77 1463 -231 -103 1463 -358 -5 -53% -368 4 -539
RL 238 -77 -1464 231 103 ~1464 359 5 539 358 -4 539
Section G Section H

Left ] Ripht Lelt . . Right -
NIKN)  [SXN) MKNM) [N(KIN)  [S{KN) M(KNM) [N(KN)  [S{KN) MENM) [N{KN)  [S(KN) MKNM)
-113393 -13185|  -65371 | -114008 10830 | - -65371 | -31179 -772 | 101896 -31180 -748 1 101896
DW -20037 1933 39115 -20590 2053 -39114 | -10379 729 -14290 -10378 733 -14290
-25 11395 -18460| - 1 -1192 -18460 1923 659 | 91530 1924 657 | 91530
Mmax| -13046 256 3024 -13638 «124 3024 -23(1 403 300131 2289 405 30013
Mmin -2711 S24090 | -39897 -2567 18501 -39897 -7658 334 -32960 -7658 340 -32960
Smax -14417 340 . 341 -7735 3203 | -31464 -5394 2033 5998 -5118 2087 5906
Smin -1187 -3359 | -31131 -8023 -29%6 57 -3391 -1039 | 10769 -3354 -1036 10262
Nmax 391 -2571 -10057 639 167 7096 1311 26 -3115 1311 25 -3116
Nmin -16515 -390 -22783 1 -17165 1288 | -20822{ -1029% 636 -15416 -10293 644 -15416
3 -4 -176 -65 -4 171 77 0 -64 .73 4 206
-3 4 176 65 4 -§71 -7/ Y 64 73 4 =206
" Ci9ikz -6 -35663 8799 -1000 £2042 7966 263 10015 7965 310 10015
WL 0 0 0 0 1] 0 0 [i] [ 0 Q 0
2 0 -11 2 0 -11 1 0 1] 0 K []
687 167 -7085 687 167 -6597 1310 5 -3116 1311 25 -3042
-1950 n -3954 3104 235 -3954 -3175 -4 975 -3275 -21 975
-340 66| . 1614 -391 -48 16134 | . -634 -136 5598 -534 -135 5598
1901 -1702 -2138 17361 -1118 -2138 6260 402 1054 6261 396 1054
-1901 1702 21381 17361 1118 2138 -6261 -401 -1055 -6260 -396 -1055
LR -317 -82 -3462 2227 -86 3610 2317 3 -115 2317 17 -115
RL 317 82 H67 -2227 85 -360+4 -2317 =] 118 -2316 -17 118
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