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FIPEFINI—-FKFIWODOARER

1 BASIS OF DESIGN
1.1 REQUIREMENTS AND CRITERIA
1.1.1 General requirements
1.1.2 Criteria
1.1.3 Design procedures
1.1.4 Quality assurance measures
1.1.5 Reliability degrees
1.2 LIMIT STATES
1.2.1 General
1.2.2 Ultimate limit states
1.2.3 Serviceability limit states
1.3 DESIGN METHODS
1.4 METHOD OF PARTIAL FACTORS
1.4.1 General
1.4.2 Representation of the actions
- 1.4.3 Representation of prestress
1.4.4 Representative values of material properties
1.4.5 Representative values of geometrical quantities
1.5 PRINCIPLES OF DESIGN VS. DURABILITY
1.5.1 General
1.5.2 Exposure classes
1.5.3 Durability design criteria
1.6 BASIC DESIGN RULES
1.6.1 General
1.6.2 ULS of resistance of critical regions
1.6.3 ULS of transformation of the structure into a
mechanism
1.6.4 ULS of buckling
1.6.5 ULS of fatigue
1.6.6 ULS of static equilibrium and analogous limit
states
1.6.7 Serviceability limit states

2 MATERIAL PROPERTIES

2.1 CONCRETE- CLASSIFICATION AND CONSTITU -
TIVE RELATIONS
2.1.1 General
2.1.2 Classification
2.1.3 Strength
2.1.4 Stress and strain
2.1.5 Stress and strain rate effects-impact
2.1.6 Time effects
2.1.7 Fatigue
2.1.8 Temperature effects
2.1.9 Transport of liquids and gasses in hardened

concrete

2.2 REINFORCING STEEL
2.2.1 General
2.2.2 Classification
2.2.3 Geometry
2.2.4 Mechanical properties
2.2.5 Technological properties

2.3 PRESTRESSING STEEL
2.3.1 General
2.3.2 Classification
2.3.3 Geometry
2.3.4 Mechanical properties
2.3.5 Technological properties

3 GENERAL MODELS
3.1 BOND STRESS-SLIP RELATIONSHIP
3.2 TENSION STIFFENING EFFECTS
3.2.1 Definition
3.2.2 Crack pattern
3.2.3 Stress-strain relation of steel embedded in
concrete
3.3 PULLOUT
3.3.1 Scope
3.3.2 Basic models
3.3.3 Linear bond-slip relation slip
3.3.4 Approximate solutions
3.4 ANCHORAGE AND SPLICES
3.4.1 Scope
3.4.2 Basic model in plain concrete
3.4.3 Anchorage of bars with transverse
reinforcement
3.4.4 Lap lengths
3.5 LOCAL COMPRESSION
3.5.1 Splitting
3.5.2 Crushing
3.5.3 Bursting
3.6 BIAXIAL COMPRESSION AND TENSION
3.7 DATA FOR CONFINED CONCRETE
3.7.1 General
3.7.2 ULS under axial load-effects
3.7.3 ULS under shear/torsion
3.7.4 Bond characteristics
3.8 MOMENT-CURVATURE RELATIONSHIP
3.9 ROTATION CAPACITY
3.10 CONCRETE-TO-CONCRETE FRICTION
3.10.1 Definitions
3.10.2 Design shear stresses
3.11 DOWEL ACTION

4 TECHNOLOGICAL PROPERTIES AND INPUT DATA
4.1 GEOMETRICAL DATA
4.1.1 Minimum measures
4.1.2 Tolerances
4.2 DATA FOR PRESTRESSING
4.2.1 Types of prestressing
4.2.2 Stresses at tensioning, time of tensioning
4.2.3 Initial prestress
4.2.4 Final prestress
4.2.5 Bond properties of post-tensioned tendons
4.2.6 Design values of forces in prestressing tendons
4.2.7 Anchorage and coupling of prestressing forces
(post tensioning)
4.2.8 Corrosion protection of tendons

5 STRUCTURAL ANALYSIS

5.1 GENERAL

5.2 IDEALIZATION OF THE STRUCTURE
5.2.1 Structural models for overall analyses
5.2.2 Geometrical data

5.3 CALCULATION METHODS
5.3.1 Basic principles
5.3.2 Types of structural analysis
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5.4 BEAMS AND FRAMES
5.4.1
5.4.2
5.4.3

Non-linear analysis

Linear analysis

Linear analysis followed by limited
redistribution

5.44
5.4.5
5.4.6 Torsional stiffness
SLABS

5.5.1
5.5.2
5.5.3
5.5.4

Plastic analysis
Second order effects

5.5
Scope

Methods of analyses

Linear analysis

Linear analysis followed by limited
redistribution of bending moments
5.5.5
5.5.6 Non-linear analysis

ELEMENTS WITH NON-LINEAR STRAIN
DISTRIBUTION

5.6.1 Methods of analysis

5.6.2 Linear analysis

Plastic analysis

5.6

5.6.3 Analysis by admissible stress fields

5.6.4 Non-linear analysis

SHELLS AND FOLDED PLATES

STRUCTURAL EFFECTS OF TIME-DEPENDENT
PROPERTIES OF CONCRETE

5.8.1 General

5.8.2 Structural models

5.7
5.8

5.8.3 Application of linear model
5.8.4 Practical approaches

6 VERIFICATION OF THE ULTIMATE LIMITSTATES

6.1 GENERAL APPROACH
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5 Reinforcement and Anchorage
STATIC EQUILIBRIUM
MATERIAL RESISTANCES

6.3.1 General

6.3.2 Concrete in compression

General requirements

Members without unbonded reinforcement
Members with unbonded reinforcement
Combination of models

6.2
6.3

6.3.3 Concrete in tension

6.3.4 Steel in tension

6.3.5 Steel in compression
LINEAR MEMBERS

6.4.1 Scope and basic assumptions

6.4

6.4.2 Axial action-effects

6.4.3 Shear and axial action-effects

6.4.4 Longitudinal shear in flanged sections
6.4.5 Torsion

SLABS

6.5.1 General

6.5.2 Bending and torsion

6.5.3 Shear distributed over the width of a slab
6.5.4 Concentrated loads on slabs/slab-column

6.5

connections
PLATE ELEMENTS
6.6.1 Scope
6.6.2 Internal forces in thin-walled sections
6.6.3 Plates subjected to in-plane loading

6.6

6.7

6.8

6.9

6.6.4 Plates subjected to moments and in-plane loading

ULTIMATE LIMIT STATE OF BUCKLING

6.7.1 Definitions

6.7.2 Requirements

6.7.3 Design criteria

ULTIMATE LIMIT STATE OF FATIGUE

6.8.1 Scope

6.8.2 Analysis of stressed in reinforced and prestressed
members under fatigue loading

6.8.3 Verification by the simplified procedure

6.8.4 Verification by means of single load level

6.8.5 Verification by means of spectrum of load levels

6.8.6 Shear design

6.8.7 Increased deflections under fatigue loading

PLATE ELEMENTS AND DISCONTINUITY

REGIONS '

6.9.1 Scope and basic criteria

6.9.2 Examples of application of admissible stress fields

6.10 VERIFICATION OF NODES AND ANCHORAGES

6.10.1
6.10.2
6.10.3
6.10.4
6.10.5
6.10.6
6.10.7

General

Standard cases of nodes

Design bond stress

Basic anchorage length

Design anchorage length

Design lap length of bars in tension
Design lap length of bars permanently in
compression

6.10.8
6.10.9

Design lap length of welded fabric in tension

Design lap length of welded fabric in

compression

6.10.10 Anchorage of prestressing tendons

6.10.11 Anchorage of pretensioned prestressing
reinforcement

6.10.12 Transverse stresses in the anchorage zone

of prestressed tendons

6.11 ULS OF SHEAR JOINTS

6.11.1 General
6.11.2 Design of shear joints

7. VERIFICATION OF SERVICEABILITY LIMIT
STATES

7.1
7.2
7.3

7.4

7.5

REQUIREMENTS

DESIGN CRITERIA

STRESS LIMITATION

7.3.1 Tcnsile stresses in concrete

7.3.2 Compressive stresses in concrete

7.3.3 Steel stresses

7.3.4 Cases where stress calculations is not
essential

LIMIT STATE OF CRACKING

7.4.1 Requirements

7.4.2 Design criteria vs. cracking

7.4.3 Verification of crack width

7.4.4 Control of cracking without direct calculation

7.4.5 Minimum reinforcement areas

LIMIT STATES OF DEFORM ATION

7.5.1 General

7.5.2 Deformations due to bending with or without
axial force

7.5.3 Other deformations
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7.6 VIBRATIONS
7.6.1 General
7.6.2 Vibrational behaviour

8 DURABILITY ASPECTS

8.1 GENERAL
8.1.1 Design strategy
8.1.2 Execution
8.1.3 Use and maintenance strategy
DETERIORATION MECHANISM S
ENVIRONMENTAL CONDITIONS
8.3.1 Exposure classes

8.2
8.3

8.3.2 Micro-environment

DURABILITY DESIGN CRITERIA
8.4.1
8.4.2
8.4.3

8.4
General

Selection of structural form

Concrete materials, cover thickness and
prestressing tendons

Detailing

Nominal crack width limitations

8.4.4
8.4.5
8.4.6
8.4.7

Special protective measures
Prerequisits related to execution and
maintenance

9 DETAILING
9.1 GENERAL RULES
9.1.1 Anchorages
9.1.2 Splices
9.1.3 Arrangements of the longitudinal reinforcement
in a cross-section
Additional rules for high-bond bars of large
diameter
9.1.5 Additional rules for bundled bars
9.1.6 Rules for prestressing tendons
DETAILING OF STRUCTURAL MEMBERS
9.2.1 Slabs
9.2.2 Beams
9.2.3
9.2.4
9.2.5
9.2.6
9.2.7
9.2.8
9.2.9

9.1.4

9.2

Columns

Reinforced concrete walls
Deep beams

Corbels

Footings and pile caps
Beam-column-connection
Half-joints

10 MINIM UM MEASURES

10.1 REINFORCEMENT
10.1.1 Horizontal and vertical distances
10.1.2 Minimum mandrel : Diameter of bends
10.1.3 Anchorages
10.1.4 Lap length

10.2 STRUCTURAL MEMBERS
10.2.1 Slabs
10.2.2 Beams
10.2.3 Columns

11 PRACTICAL CONSTRUCTION
11.1 GENERAL
11.2 SITE
11.2.1 General

11.2.2 Project management
11.2.3 Site management
11.2.4 Preparation work for site
11.2.5 Inspections
11.3 FORMWORK, FALSEWORK AND CENTRING
11.3.1 Basic Requirements
11.3.2 Design
11.3.3 Erection
11.3.4 Re-use of material
11.4 REINFORCEMENT
11.4.1 Transportation and storage
11.4.2 Identification
11.4.3 Cutting and bending
11.4.4 Welding
11.4.5 Joints
11.4.6 Assembly
11.4.7 Placing
11.5 TENDONS
11.5.1 Prestressing steel (transportation and storage)
11.5.2 Sheathing (ducting)
11.5.3 Anchorages, couplers
11.5.4 Fabrication of tendons
11.5.5 Temporary protection of tendons
11.5.6 Unbonded tendons
11.5.7 External tendons
11.6 CONCRETE
11.6.1 General
11.6.2 Measures to be taken before concreting
11.6.3 Concreting program
11.7 TENSIONING OF TENDONS
11.7.1 General
11.7.2 Instructions to the site
11.7.3 Tensioning operations
11.7.4 Temporary protection after tensioning
11.8 GROUTING OF TENDONS
11.8.1 General
11.8.2 Cement grout
11.8.3 Instructions to the site
11.8.4 Grouting operations
11.8.5 Sealing
11.8.6 Other protections
11.9 STRIKING
11.9.1 General
11.9.2 Minimum periods before striking

12 QUALITY ASSURANCE
12.1 GENERAL
12.2 QUALITY ASSURANCE REQUIREMENTS
12.3 QUALITY ASSURANCE PLAN

13 MAINTENANCE
13.1 General
13.2 Inspection
13.3 Repair

14 PRECAST CONCRETE ELEMENTS AND
STRUCTURES
14.1 DESIGN BASIS
14.1.1 General
14.1.2 Structural arrangement
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14.1.3 Analysis and design
14.1.4 Transitory situations
14.1.5 Tolerances
14.2 ELEMENTS
14.2.1 General design considerations
14.2.2 Execution
14.2.3 Reinforcement detailing
14.2.4 Composite elements
14.2.5 Construction details
14.3 JOINTS
14.3.1 General
14.3.2 Compression joints
14.3.3 Shear joints
14.3.4 Flexural and tensile joints

14.3.5 Ties
14.4 FLOOR SYSTEMS
14.4.1 General
14.4.2 Specific design criteria
14.5 WALL SYSTEMS
14.5.1 General
14.5.2 Structural analysis
14.6 BEAM AND COLUMN SYSTEMS
14.6.1 General
14.6.2 Structural analysis
14.7 SEGMENTAL CONSTRUCTION
14.7.1 Joints
14.7.2 Structural analysis
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HESNTHA,

Pl ket LSHic, CEB«FIPEFAa—F0id
e OETHEEROETHE LOEAGIRINTEY,
WL D BICEROBRPEL SN THITENE T &
&1 5,

4., KEICHKFBTLRAPLRbavy

U—rOIRRK

19914E11A D P CHNBEF RO Y v E YD 2ICBWVT,
KE A ) 2 ARFED K —F v ZHIRICHERIHEEE BE VL,
KEicH T 3 P COBRNSEAS NI D CCTiEZOM
HAgR~N B,

T =i, KEIKBOEZRADT L+ v 2 + P COHT
78T 5 ATH-T, BIEKEICEWTP CDBRFAES
EDEHSBAREEE LTV ENEMD T ENTE S,

BRRERICBNT, il L ¥+ 2 P CHEICET
BIRD 4 DDOMET 07T LhH 5,

(1) v+ + 2 MiAEHE T o 5 4 (Precast Seis-

mic Structural Systems (PRESSS) program)

x—4 WMokeE

(1) BRLELE 1,
actions r unfavourable favourable
F effect (7sup) effect (Fing)

permanent Te 1,35 1,0
prestress e 1,2 * 1,0

. usually
variable Tq 1,5

neglected

* Editorial note : Values are still being discussed

(2) MOLEE 71y
Design situation
Fundamental
basic variable Persistent Accidental
Transient
Concrete
Compressive
strength ( foe), T, 1,5 1,2
Tensile
strength (fup ), 7o 1,7
Modulus of
elasticity (&), 7z 1,3* 1,0*
Prestressing steel
Tensile
strength (Fsp ), 75 1,15 1,0
Compressive
strength (fser)s Tse 1,15 1,0

* Editorial note : Values still being discussed




(2) #if&, &7 v 5 £ (Repair and Rehabilitation (REPRR) program)
(3) REBEED I DOEERMN 7 077 4 (Advanced Technology for Large Structural System (ATLSS)
program)

(4) PCIDHFX#ET s 5 4 (PCl's Research Fellowship program)

CD4>OEAT ® 7 £icNZ T, NIST (National Institute of Standards and Technology) O i
KBULZRAMTF VY a YT UF e XA M5 A VBEOHRT 0 /5 4, BIUHETEROa Y2 ) — FEHE T 0

VRN Y X
INoD7u T 7 6D55, Q)EROVCTEEBESELHURTHD, TLi+ 2 MM OBEASOHBESES 18
LT3,

HATRPCHHEVBEOHETEASNTORVWERREEZ 2L %, KEICBF 5P COBEERE~DEAIC
Bd A RDPBALC LIRBKENC L THEEER B,

ik, KETRENLED P CHEitRaicnd 2#fiE L TP C 1 (Precast/Prestressed Concrete Institute)
&EPTI (Post Tensioning Institute) &25% D, AC I (American Concrete Institute) T P C% % DiEED
HICEDH T 5,

5. HEDP CHliR$E

HFETEP CREROBEENEATH D, 1987HICITFREME 260m OXAFIARE (Yong He Bridge) % 52Ak&
HTWh 5,

HETIE, 1976FICIE DEREME (Yunyang Bridge) 2P CAHBER E L TII LB CSER S| COBEDY
fElfER% I 85 m+76m+35m TH 5,

1989%F icid, sl 175m, (HE 35m THRYID 1 TR Y ORERE TH 3 LHE D Halyin B2 52H L o

BiE, thzf 423 m O L ORI (Nanpu Bridge) BLEDTH B, 7470, TOBEITKR2 v 2 )
— P TEMDPTEBETHHEERER TH 5. i, PRI 432 m ORHE OHER (Tonglin Bridge) b Lt
THh b,

F— 5 ICHEDO P CAERO—BEATRT.  #ik, CORRELTRESNIbDTH D70 ML BT FH
THHWEEETICEHL THT,

19874 1T 5EK L 7ok AT ARG 1d, FRFZMPBSERECP CREBTHATTAELO S 10m AKX\ 260m T &
LAHISERETH DT, TOMELC IHNT %, BERid 5 RRELEFEP CAUEB T 2SR T2 @A ST
55

K— 1 icAKMAREOME R T. TR EMAICEZMAIZEAMEAMIRCE L, CNEHKITO TOHWTWS, a7
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%£—5 HEOPCHERE
Bridge . Year of Span
No. Location . arrangement Structural features
name completion (m)
Yunyang Sichuan 1975 34,91 + 75.84 3 -span continuous box girder,
1 Bridge + 34.91 portal-shaped tower, double
e 7 i planes of radiating cable
Xingwu Shanghai 1975 24 + 54 + 24 3 -span continuous box girder,
2 Bridge portal-shaped towers, double
;S & planes of harp cable
Dagu River Shandong 1977 46 + 104 + 46 3—span continuous box girder,
3 Bridge portal-shaped towers, double
Kb 1 3 planes of fan-shaped cable
Ankang Shaanxi 1979 38 + 120 + 38 Cantll.evervbox girder with
4 Bridee drop-in girder, portal-shaped
g towers, double planes of fan-
& B 1L 7
shaped cable
Santai Sichuan 1980 56 + 128 + 56 | Contilever box girder with
. drop-in girder, portal-shaped
5 Bridge
mg | towers, double planes of fan-
shaped cable
Hongshui Guangxi 1980 48+96+48 ------- 3—spancont1nuousbox girder,
6 RlV?Y Bridge portal-shaped towers, double
!(&a;}(way) 7| planes of harp cable
““““““ Ehangxinguwr Liaoning 1981 83.2 + 176 mé:span contigﬁgag--g;;--éirder,
7 {gslagd + 83.2 portal-shaped towers, double
ridge - .
X S R R NN i planes of fan-shaped cable ..
. . 2- i i ,
Jingchuang Sichuan 1981 71 + 39 span contmugus box girder
. portal-shaped single tower,
8 Bridge L
double planes of radiating
e i
cable
Maogang Shanghai 1982 85 + 200 + g5 | Cantilever box girder with
. drop-in girder, portal-shaped
9 Bridge
N towers, double planes of harp
+ ¥
cable
------ Jipan Yellow Sh-andong 1982 40 + 94 + 220 5 ~span continuous girder,
10 %l\_’gr + 94 + 40 portal-shaped towers double
ridge .
___________ . & LJJ% “planes of fanshaped cable
Zhangzeng Zhejiang 1983 72 + 54 2 -span continuous box girder,
11 | Bridge portal-shaped towers, double
[ L planes of harp cable
""""""""""""""""""""""""""""""""""""""""""""""""""""" 4454100 | 3-span continuous deck-and-
Dopgfeng Yunnan 1985 + 44.5 girder structure, portal-shaped
12 | Bridge L
= towers, double planes of radiating
B OR E®E
cable
""""""""""""""""""""" Vas 5| 3 eman comtimuons douile
Sanyuan Shaanxi 1986 39 88.8 39 ~span continuous double-box
X girder, portal-shaped towers,
13 | Bridge
0 BB 0 7 double planes of fan-shaped
cable
Yonghe Tianjin 1987 25.15 + 99.85 5-span continuous box girder,
14 | Bridge + 260 + 99.85 portal-shaped towers, double
A& R +25.15 planes of fan-shaped cable




(F—5 D7J&)
Bridge . Year of Span
No. Location . arrangement Structural features
name completion (m)
Xijiaoshan Guangdong 1987 125 + 110 2 -span continuous deck-and-girder
15 | Bridge structure, portal-shaped single
FEA L - tower, double planes of harp cable
Jiujiang Guangdong 1988 160 + 160 2 -span continuous box girder,
16 | Bridge portal-shaped single tower, double
BT /- planes of harp cable
Yonng;;;g Zhejiang 1988 63 + 105 2 ~span continuous Box girder,
17 | Bridge portal-shaped single tower, double
AL #r L planes of harp cable
Haiyin | Guangdong 1989 | 35 + 85.5 + 175 5 -span continuous box girder,
18 | Bridge +85.5 + 35 inverted - Y -shaped towers, single
N1 plane of fan-shaped cable
|| Shimen | Sichuan | 1989 230 + 200 | 2-span continuous box girder,
19 | Bridge single-column tower, double planes
) of harp cable
- Bengbu Anhui 1989 38 + 76 + 224 5 -span continuous box girder,
20 | Bridge + 76 + 38 portal-shaped towers, double planes
i 1B Z % of fan-shaped cable
‘Fengtai | . Anhui | 1990 | 38 + 76 + 224 | 5-span continuous box girder,
21 | Bridge + 76 + 38 portal-shaped towers, double planes
=z W of fan-shaped cable
T\ Jianwei | Sichwan | 19900 | 52 + 66 + 240 | 5-span continuous box girder,
22 | Bridge + 66 + 52 portal-shaped towers, double planes
Lzl of fan-shaped cable
| Xiangjiang | Hunan 1991 105 + 210 3-span continuous girder, inverted-
23 go}gh + 105 Y-shaped towers, single plane of
ridge ; -
B Y R SU— fan-shaped cable
Nanpu Shanghai Under 170 + 423 Steel -and -concrete composite
24 | Bridge construc- + 170 girder, portal-shaped towers,
2| o tion double planes of fan-shaped cable
Second WuhanHubel 7777777777 Under 180 -+ 400 3 —span contnuous box girder,
25 Yapg‘tze River construc- + 180 portal-shaped towers, double planes
___________ W B[ ven N | offenshapedcable
Yunxian Hubei Under 84 + 414 + 84 Cantilever box girder with hinge at
26 Hapjlang construc- midspan, inverted-Y -shaped towers,
%ngge e tion two inclined planes of cable
Tonglin Anhui Under 80 + 90 + 190 7 -span continuous box girder,
27 Y'angtze. construc- + 432 + 190 portal-shaped towers, double planes
gﬂ“’%?gga % B tion + 90 + 80 of fan-shaped cable
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B— 4. 3.2 ICHE & BT 0T HOMBRERT, BRIcENT, (1)@, 7Lie 2 IR EET 7 E0fkBER
HEME QAL SOOI H &, (i)1d, BHEHPREORABHOVTAZRL TS, EEKHOOTHDE
{LORIE AL 2 &, WFhoMERE b, TV + v 2 b AT & OB EMALLIETE TRIBE I OBRH» 5 0
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ST bo 70k, MAGHEDIGAESH 1,600 kgf/cm® RE DR OMEL, HHAES 4 TTton 2, #EMKS6TS8
ton FE Tdh - 7o
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RK— 4.3. 3 I EBEHAOISNE & O UbNIBOBEGRE RS, B O IEDS 1,600 kgf/cm? FRE DK, 7L+
v A2 NS R & OB AL B X OBHR D RAEO VU hbADIEIZ, WIhoMNBIcBW TS, HEES 4
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DT Z DEBANZOZH I LItEEbDEEZ NS,

010 ¢ B 7o ieh

45 O—O: B 7o i+
o0—o0:7 VﬂFa»X%gjg&%Ht%@ﬂkﬁfﬂlﬁﬁ LiAgRsitl

O——0: F L& » R NF 7 LR T BBk E AT

4,000 4,000
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4.3.3 MFEHOTRERSOSHAMUT S5
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4.3.4 MH
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BEOBRIcE DB e Y ORISR, L e 2 NFRBBMTE LTBET S EEE LIRS, OB IR
DEFESFHOBRLIE S, Ed s LTEEY 5 ERELIES, 2L,

BAREICOVWTEIME L FEEA BT 5 &, WFho#sike: SEAEL@OFTEM/ICIZIE—HLTBD, 7
VE e R MERT 2, EERGEOE DL ST, Hit LOMATH2O0EMEL Lo+t /12E LT
WA ENEREINS, COBEHELTIE, BIFLERT L F » 2 M 2BIC X TIEEIAIEEE TS 5 70DIGE
B OBRLB BT H e —2 v b OMINEMEL, BRI ICBEPHRISNICEBEL NS,

£—4.3.1 BHRAFERVRAFHE

Bk S 4 (4D13) [ HRMKSE (6D13)
EIRUE - EN MR
woBH W !
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MARTTIL | UAE A 11.3ton : o 14.0ton | e
1) (W X W) ) ! ’ !
'(D 5.2ton 1® 7.6ton
" K ft ;T 2) 18.9ton '@ 14.7ton 18.4ton ! @ 15.5ton
l@ 19.6ton ® 19.6ton

DEFOVTHM, HBRRICBT 2BRMICET WA,
2) Q. R OBKRTTE,
FEMEE. ERRRSEIICR S0 3 WRIERETE—- A > MINWE,
EEL, O EHOMERGORREBRELFEL 25HE, OMTFERO
BRESHOBARIC LY., BREEYIYDNBREN, E—A Y NOBIFEIEZY,
BTy A MFEEEMT 2 UTEHT B L RELESS, ORTED
DMEFEGIG OMRUAME D, MRTEMEL UTEHT 2 2 JELESE.

4.4 F&H

T F ¢ 2 FERT I OBEAEEBIGEVETIEE T 5 700ic, T ARKTIH L 2 R0 #Ht&ﬁ%z%

OWTHEHREREZEB L7 CNSICE->TEONIEREELHEELUTDOEDTH S,

(1) DTbhOFt, BEERHOBRRK, 27 Y — b OEE#EE X OSEESTOMW»A U2 A&, SR
728 RV T U F e X M S OM B BT ICET T S EEICH B,

(2) 7L F v 2 BT - OEERICE U AT O ChNOER, 7 LE v X b &S & Ofk BE W
BE ORI SNOMBICE TS, EREEKHOIRIED 1,600 kgf/cm? BREDRT 0.2 mm BET
H5s

(3) JBEEER (RS 78R M7 L F + 2 b Ic N TIREICRILEEETH 2 7cniciif £ — 2 v F OAFHNZD
WA NS, EESEE O BRLIME & Ei ) oS IO BB AR T,

(4) 77L&+ 2 b EEF-OEERTIY, Vv 2 NSO Y = TIRICH 75 LIS DESIC ST IR § A 0357
HLTHED, AT E— 2 v Mo 2EMWEE LTERITE2 Y7 ) - MDA H5BEEERTE 5, 15
FrfTEa vz ) — MEDDOMEHELTT LR ML ZAA 15 kgf/om BBEBA SN TV EEA, Z O, &
RIITRENBHEIC LD ENRERDIFER, v=T7n»561:3.7~1:2.7 DHAEDRICHEYST %,

(5) 7L &4 2 b#EEES OB, FORTICBIE7 ) —TOEEOFRICKST, FEEICHL TET
SIRHST 1A H LTV B,
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5. FL* + X MEFIFI-BOBHRST - ELTEE (%)

ERABEB LUV F + X MEEF - OBBIMREL O HNEHRRROBR, BoCitBEoREHONE%:
BEIC, FLF R MEEFEORE c HIE®E () 2L TVWEECATHSE, TCT, FRNESEDTH
293, [EEE« LE%E (2) OHRBLUFERFATEDORBAFNT 5,

5.1 EAOHE
5.1.1 BERAOIEH
COTEt e HTHE (R) 13, 7L+ e b FERO SRRSO B ICERT 5, ‘j

5.2 fi &E
5.2.1 HEDEH

(1) #EFEoRtichl->TR, ROMNEAEESTL6DET 5,
1. FUOKER, KRBLUOHIEE (D1) 5. T (1)
2. BHELER (D 2) 6. a2 Y—bDs Y —TDFE (CR)
3. FLRAMLZRT (PS) 7. avy)— b OERIEEORE (SH)
4, EMWE (L) 8. BEZEDOEE T
(2) ZaFEHIS » THEEERICE > TR, ROMEAZEETSEHDET 5,
9. XHEDOAREL T DEE (SD)

5.2.2 BAWEMEAROHEDHESE

(1) HEEFEHOHZE, ROMEOHMEED I B, RKOEAFTHERICONTITI bDET 5,
(a) D2+L+1+CR+SH+T
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(a) D1 +D2+PS+L+1+CR+SH+T
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|
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|
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b ¢ Y= TG

o |

(b) WiEA—A, C—CoORH¥m
B—5.5.2 BOMIFE—X 2 MIXT 35T

(2) EEEIICER T A EOMTE— X v Mok 2% FAMEIIAOES LEUKHEA —A, B-BBXUC
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5.5.5 3K

(1) #EEFBOIAKICE, TLEEH S,

(2) )
(3) B AEOhEIR A O T AR R EMIERERITR—6.5.1 DEAZREL T 5,

£—5.5.1 BREEBREIRER
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Hd 5,
6) (B
7 (E
8) (B

5.5.7 kXTI DEE
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