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AASHTO LRFD Bridge Design Specifications, 2012, 6th Ed.

1.1—SCOPE OF THE SPECIFICATIONS

The provisions of these Specifications are intended for the design, evaluation, and rehabilitation of
both fixed and movable highway bridges. Mechanical, electrical, and special vehicular and
pedestrian safety aspects of movable bridges, however, are not covered. Provisions are not included
for bridges used solely for railway, rail-transit, or public utilities. For bridges not fully covered
herein, the provisions of these Specifications may be applied, as augmented with additional design

criteria where required.

1.3—DESIGN PHILOSOPHY
1.3.1—General
Bridges shall be designed for specified limit states to achieve the objectives of constructibility,
safety, and serviceability, with due regard to issues of inspectability, economy, and aesthetics, as
specified in Article 2.5.

Regardless of the type of analysis used, Eq. 1.3.2.1-1 shall be satisfied for all specified force effects
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and combinations thereof.

1.3.2—Limit States
1.3.2.1—General
Each component and connection shall satisfy Eq. 1.3.2.1-1 for each limit state, unless otherwise
specified. For service and extreme event limit states, resistance factors shall be taken as 1.0, except
for bolts, for which the provisions of Article 6.5.5 shall apply, and for concrete columns in Seismic
Zones 2, 3, and 4, for which the provisions of Articles 5.10.11.3 and 5.10.11.4.1b shall apply. All limit
states shall be considered of equal importance.

TniyiQi < @ An =Rr (1.32.1-1)

1.3.2.2—Service Limit State
The service limit state shall be taken as restrictions on stress, deformation, and crack width

under regular service conditions.

1.3.2.3—Fatigue and Fracture Limit State
The fatigue limit state shall be taken as restrictions on stress range as a result of a single design
truck occurring at the number of expected stress range cycles. The fracture limit state shall be

taken as a set of material toughness requirements of the AASHTO Materials Specifications.

1.3.2.4—Strength Limit State
Strength limit state shall be taken to ensure that strength and stability, both local and global, are
provided to resist the specified statistically significant load combinations that a bridge is expected to

experience in its design life.

1.3.2.5—Extreme Event Limit States
The extreme event limit state shall be taken to ensure the structural survival of a bridge during a
major earthquake or flood, or when collided by a vessel, vehicle, or ice flow, possibly under scoured

conditions.

1.3.3—Ductility

The structural system of a bridge shall be proportioned and detailed to ensure the development of
significant and visible inelastic deformations at the strength and extreme event limit states before
failure. Energy-dissipating devices may be substituted for conventional ductile earthquake resisting
systems and the associated methodology addressed in these Specifications or in the
AASHTO Guide Specifications for Seismic Design of Bridges.

For the strength limit state:
n D > 1.05 for non-ductile components and connections

= 1.00 for conventional designs and details complying with these Specifications
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> 0.95 for components and connections for which additional ductility-enhancing
measures have been specified beyond those required by these Specifications
For all other limit states:
n D=1.00

1.3.4—Redundancy
Multiple-load-path and continuous structures should be used unless there are compelling
reasons not to use them.
For the strength limit state:
n K > 1.05 for non-redundant members
= 1.00 for conventional levels of redundancy, foundation elements where ¢ already
accounts for redundancy as specified in Article 10.5
> 0.95 for exceptional levels of redundancy beyond girder continuity and a

torsionally-closed cross-section.

1.8.5—Operational Importance
This Article shall apply to the strength and extreme event limit states only. The Owner may declare
a bridge or any structural component and connection thereof to be of operational priority.
For the strength limit state:
n / >1.05 for critical or essential bridges
= 1.00 for typical bridges
> 0.95 for relatively less important bridges.
For all other limit states:

n 7=1.00

3.10—EARTHQUAKE EFFECTS: £¢

3.10.1—General

Bridges shall be designed to have a low probability of collapse but may suffer significant damage
and disruption to service when subject to earthquake ground motions that have a seven percent
probability of exceedance in 75 yr. Partial or complete replacement may be required. Higher levels
of performance may be used with the authorization of the Bridge Owner. Earthquake loads shall be
taken to be horizontal force effects determined in accordance with the provisions of Article
4.7.4 on the basis of the elastic response coefficient, Csm, specified in Article 3.10.4, and the
equivalent weight of the superstructure, and adjusted by the response modification factor, £,
specified in Article 3.10.7.1. The provisions herein shall apply to bridges of conventional
construction. The Owner shall specify and/or approve appropriate provisions for nonconventional
construction. Unless otherwise specified by the Owner, these provisions need not be applied
to completely buried structures. Seismic effects for box culverts and buried structures need not be

considered, except where they cross active faults. The potential for soil liquefaction and slope
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movements shall be considered.

3.10.2—Seismic Hazard

The seismic hazard at a bridge site shall be characterized by the acceleration response spectrum for
the site and the site factors for the relevant site class. The acceleration spectrum shall be
determined using either the General Procedure specified in Article 3.10.2.1 or the Site Specific
Procedure specified in Article 3.10.2.2.A Site-Specific Procedure shall be used if any one of the
following conditions exist:

*The site is located within 6 mi. of an active fault,

*The site is classified as Site Class F(Article 3.10.3.1),

* Long-duration earthquakes are expected in the region,

*The importance of the bridge is such that a lower probability of exceedance (and therefore a
longer return period) should be considered. If time histories of ground acceleration are used to
characterize the seismic hazard for the site, they shall be determined in accordance with Article
4.7.4.3.4Db.

3.10.7—Response Modification Factors
3.10.7.1—General

To apply the response modification factors specified herein, the structural details shall satisfy
the provisions of Articles 5.10.2.2, 5.10.11, and 5.13.4.6. Except as noted herein, seismic design force
effects for substructures and the connections between parts of structures, listed in Table 3.10.7.1-2,
shall be determined by dividing the force effects resulting from elastic analysis by the appropriate
response modification factor, £, as specified in Tables 3.10.7.1-1 and 3.10.7.1-2, respectively. As an
alternative to the use of the R-factors, specified in Table 3.10.7.1-2 for connections, monolithic
joints between structural members and/or structures, such asa column-to-footing connection,
may be designed to transmit the maximum force effects that can be developed by the inelastic
hinging of the column or multicolumn bent they connect as specified in Article 3.10.9.4.3. If an
inelastic time history method of analysis is used, the response modification factor, £, shall be taken
as 1.0 for all substructure and connections.

Table 3.10.7.1-1—Response Modification Factors—Substructure

Substructure Operational Category
Critical  Essential  Other
Wall-Type Pier 1.5 1.5 2.0
Reinforced Concrete Pile Bents
1. Vertical Piles only L5 2.0 3.0
2. One or more Battered Piles 1.5 1.5 2.0
Single Columns 1.5 2.0 3.0
Steel or Composite Steel and
Concrete Pile Bents
1. Vertical Piles only 1.5 35 5.0
2. One or more Battered Piles 1.5 2.0 3.0
Multiple Column Bents 1.5 3.5 5.0
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Earthquake Level Bridge Types Serviceability Performance Safety Performance
Small/Moderate Conventipnal and . Shou.ld resist‘ earthquakes within the +  No significant damage
regular bridge types elastic range of the structural components
o Required to be open to all traffic once
o ) mspected after seismic event and usable
Critical bridges by emergency vehicles for security,
defense, economic or secondary life
safety purposes immediately after the
seismic event
Large/Major o Should, as a minimum, be open to | « May suffer damage but
(1,000-year Essential bridges emergency vehicles and for security, with low probability of
return) defense, or economic purposes after the collapse.
seismic event and open to all traffic
within days after that event.
Conventional/
regular bridge and | « May suffer significant damage and
less important disruption to service
bridges
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oL, TOMBEDEE~ ) v/ AL LTERL TN,

HUEE) L IR L~ (RAEMERL~UL) L HEEMIOER TR E MERER X
HEEh| e AR E OMRE DR 2 A —F

—PEINTE D L9 > T D. HIEEBhOFRE L, Frequent (43yr), Occasional (72yr), Rare

(475yr), Very rare (970yr),

Life Safe, Near Collapse CTH 5. ZAVENOHEEEIRE & @3~ BRI
THY, HEEOSWEIWTIE, TRVCHIEEENC LT, LY Operational (2310 WEREZEERT 5 Z LI

705, TR, WEBIORE LU, EMoOMHEIR A 50 2L 35 &, 50 HRIC 70%,

5% DIBMER THAET H T A O HIEREN A L T2,

LT, #EWOERT & MEEIL, Fully Operational, Operational,

, AT —RETDHHD

50%, 10%,

Earthquake Earthquake Performance Level

Design Level Fully Operational Life Safe Near Collapse
Operational

Frequent(43year) ® 0O O O

Occasional(72y) [ | @ O O

Rare(475y) * [ | [ J O

Very rare(970y) * | [ ]

O : Unacceptable Performance

B : Essential/Hazardous Objective

@ : Basic Objective
% : Safety Critical Objective

% Structural Engineers Association of California 3% E L7z A KT 4

X-2.2.2

P T8 T p—v A R v 7 R 2210
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Z R AE IR TR e A HIE T b O ThH 5.
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(2) HaerE(R - #B155RIME - BCRAEZHT - BICEREERIRY HIEERIT : 65-Technologies

A= 7 ) —HEE, MREZER D LA LTh, WEmOAT 4545 - #HE - Yag) ©
ADE (KT - #k - 8 AR5 5, H2DWNE, ERICH U CRIRICF IMEATRE et & 2
OEHASIZEWT 5] & LT

TERD L~y 1 HIEEENC L~L 2 HIFREN OO SRR A AREN EMECR OB TR BUTHLIR rIREZ 2T I
Hifre LT, ZNEFEHRTH7-008 LGS M E .

FA=TT U —HEEICBRET DS, ERATE S ONSERHI D 5. FIAIE, 2021 FIBRfES LU
55 17 [EHHARHEE 7% (17TWCEE) OREGRNDH A—T 7 ) —EI T 5% — U — R&fit+ 2
&, IFDIH b 0nb b,

» Damage-free, Damage avoidance, Low damage, Resettable, Enhance performance

» Self-centering, Re-centering (columns, beams, frames, braces, walls, foundations)
(energy dissipation functions, damping devices)

» Flag shape self-centering

» Connection System, resettable slide/slip joint

» Rocking columns/foundation

» New Isolation system: Multi rocking, Negative Stiffness, Multi-story isolation

» SMA

» Damage Detection (AI, Machine learning)

» ABC: Precast columns

ANEEETHHZ BT X A—U 7 ) —E L LT, MG OSReM: 2k B THRR rTREZ ARG I,
Z LT, HERERECR - REHR/IME - B CRETREIT « BIGMEREZ FE8 DAIEEI & LT, [6S-Technologies|
MRS L L, LITOL SIS S.

6 S-Technologies & Design Methods
Self-Reliance - Independent from Ground Motion
[ 6S_Tech nO]OgieS & EQE-I-&?,‘I]JT J (Cut-off, Isolation (period-elongation ))
Super-Elasticity - Material (ECC, SMA, etc.)
Self-Reliance — HBREIHSIRIT - DEELICESE Super-Ductility - Materials (High Strength Concrete)
(BB, EEE) - Multi-Absorber (Distribution)
. - Multi-Step (Step-wise absorption)
Super-Elasticity — B#M#EE (MRS Super-Energy Absorption
SUI; er—Ducti]it _ ﬁ U/U'&%]E - Material (Super High Damping)
- - _ / Self-Diagnosis - Realtime Damage Detection/
(BIED#/ BIER T v THIED) Condition Recognition
Super-Energy Absorption — BBz - #iE AT SRS EAT ARG
5 3 - . o using Al (Autoencoder), KF
Self—Dla NOSIS - QB}E{%@*U/ Real Tlmeﬁiﬁﬁﬁ Self/High-Repairability (No/Minimum repair works)
(BINVRARDOT—FICEILKRTEEIZZH) - Self-centering (Minimize residual displacement)
. R Repairable/Repl bl ber/Metaboli
Self-Repairability — L7 EYS U Y TH#E GEBERRIME) EZZ;;OCZIE:;O:; vi:—iz crietabeim
— HEERRT CIBEURBIEE (B1#e) (Maintain self-support function during repair) )

B-2.4.3 ¥ A—T7 ) —MEEZFEIT S [6S-Technologies)
ED LD Tetkdfs, ERE 16S-Technologies| 2 ZEBLRIREDY, LATIZZEDHEHIL LT, W DNOFHITE
AT CIEZR <, B2 BB OV TORT. 7ok, SO 00eE, BIREAIY, %bE 3, H4
BIZELDD.
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1) Example 1: Self-Reliance

Self-Reliance |3, HEFEEN) G « 08 L7 HEE T, SOEMEECHEWEE A AT G e LTy
FALTWD, I LRMRESTRST R RIESTR A VB S X N E TS R LTS, ZoH
T, W ODDH LW TEGNZ OV T IR
(77 ]

R R a R Uiz FRGnREE@E L, - Clop@TEgmid & LTEREISN TV, s o 5
%mﬂﬂﬁﬂgﬁhbfwf,ﬂ%@%%%meﬁw,%é% L BRI 5 Z L TEIUSE, HE
TDOAF: - $hE A & HITH A= 7 ) —fEE CED RN H 5. Fiz, HERTOHEW ) ATEEIZ /i
1, EEREEORGTERIETE 5720, REHIFOERNI 2730 & STV 5.

[Fail-safe LRB]

B4-2.44 |Z”7 Fail-safe LRB 1, #0477 7 A0 FfJE@ = A 30K LRB (290 B A [EH | e L 72 240E C
BV, EEOREEMMEHINTND 24, RG-SV EE 2 DR ATIRAT T Bt EEh 2 Biks
L, LRB OAPERZET 2. ZAUT kD, HEE (Fa) ~0E%E, GO NIGNE, Ssiifo
BEOT R COMBRFRNEREATREIC /2 5 AT LharE T N Thb.

(=K i)

Vertical load N

Supcrsuuclurel ‘ Effective support area iL ‘ Effective support area @ |
]

= Seismic load

Shder'\Slld-mg plate

LRB

Substructure

a) Usual time b) When subjected to design earthquakes or smaller  ¢c) When subjected to earthquakes beyond expectations

Fig.2 System concept of FSLRB

®-2.4.4 Fail-safe LRB D AF L3t | 240

(22 7Sk () 7 —BERESTHIER T 1Ehsns) ]

TG, RN L MEERICBERNFA N =ALTH S, RESHLOTOIZIE, FTLHR30K,
Awﬁiﬁ@mﬁmﬁmﬁﬁgiw,ﬁﬁﬁkiﬂAHH@EEME@HM%QIZW%~$H®a%,
BDHNE, TROEOEBRRRR EIC Lo TREESND. B2 45 TR X570 v ZEIC L 5%
EMELRE SN TEY, myX P T2E T, BESFMRETHY, STRORIFITEED
AEN S DL my X 7 2flhal, FE N DFETD LAWEMET L, RASHEZMD &L
2, 7y XU ZIRENC K D IEHE COMELER E12 Ko TR X —RINA K DB Tl 5 249249, oy
JHREIRAY, BEICLDEREE A L, R TRIIIOCOMEICR OME TH 5. Zofd, I
—HER 23 MR TS & ST D, (OC 8 S 75:1)

PUA—RIL DR RS
(1978 F=mBIE)

B-2.4.5 1yl JHIC L 5 SemHE
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2) Example 2: Super—Ductility

Super-Ductility |3#8 CAMREETH Y, 1EREVERFT= 7 U — NS, Sssiies, JEk /e &5
SR OZTMERE A K& < T 572D ORI FECHAIT 1572 EDWFEBT SV CE 2. 29 LSS
MOZEIMREL & I, ES AT L& U TEIMREZ LR T D12 DIFHEIZONT, WO OFT L
TIEBNZ DN TLL IR

(VLT - 7T T« 2T TIETRIERE]

[(ZA—=U7 Uil 1200 THE, U AU Ay hChud o iy Wik & 3304 287 etk & L,
RERDIBEHIEIRE &% RIE CHBERTREMED & D [~ LF « 77— SRRSO [wLF - 2
Ty TETORIUERE ] LD B X FRR ST,

[T« 77— IR L1, B-2. 4. 61079 K 912, BEEZIER OF S 1IN ET S
B DUERDOBEHIBEIRESE S, RPN OBEIERTSH 5\ NGB T, ~ A FIZHDVIE—A L
A, HEEH, BIERINT HHEIC U C, SHRIENIE OBRERE KT S, ATRIEREZ B
DIREEEZFEER L LD LW ) a7 FTHDH,

B-2.4. 71, ZOFEBRMEEZFZTIOOFREIZ T LI bOThS. F—HE, R—8ihRaaT 2840
a7 ) — NERAUROHL R IR DS DT E—ABR M OIPTREE) &k LT\ D0, 20
PSR ERED SRR L TN D 2 Edbind. [Al—8kii & C L a2 D102 HDI3IC A b &5 & 48
TERUERER LTZ &0 D O Th D, KESANCT 213 CHREEN LKL, R 2T DB ERD
PSRN EN, KEBRERE T I EHERFCEH L NI AD=ALTHS. Tiebh, FEENY
\HEEEZ D SED 2 LICk o T, MR ZHER Lk £ CARRIMEREZ 2hRA0ICE YD, uEv s %
RESHRERDLZENTELLWVWIFEETHD.

29 LTI Y, miiE, @A, & U CEBIGE TR 2 40 T Re /e m e el OB 5, filx
1, B-2.4. 87T LT L v A MEGEITHZNIEA ATRE & B 2 549,

(VT « AT TETERIERE) L1013, Bl DB OETRINEEAREYIZ eV M UL, 20T
MOOBSREA BEBEAOITHIGE - BRES T/ D, MRS L COBPIRNMREA B D &) a2t
TR THLMD. B2, 4. 6l TR OMERE A BN THERE S O CTH 1, SREDPRRE D L1
HEREN 6 L CIEHRA 1T, SRE DR L2 IEEN O LT L212 X - Tl &, HIERIER- OBREE
LAYUTGCTHERNCF T T v 7« 7 X T %47, GRS U TR EREEZ @D &L 5 L)

a7 N ThD. G F 5
e ﬁé:]vﬂﬂ] iﬁé‘éﬁ%ﬁ
'E/kéﬁﬂz{t ;ﬂ%}@..‘rﬂ t@Eb

T ek 1 DOBEHEHE

R RIS B 120 2814132544

—
ZIIRBAEBEDIER

i St

= amonse  ISESEGIE cuF - PTU-N
= /RIVF « 2Ty TS

(B—ZfIICXIT 2FE BB EER)
B-2.4.6 Super-Ductile ##i&
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3) Example3: Self-Diagnosis

Self-Diagnosis 1% H CHREHEL Y 7 /12 A ARTEEMEZETEEZ A 2HETH 0, KEHHTRD R
AR, RN B COBREGARE, ORI RTREHEDIRE D72 O DRt 2 W v aE e tiE o A 7
LTHS.

W, tA 7 T ORI, B U ECEUNCHERFEBRZT 5 7212, &g
R 5 E=4 U » TEIMZEET 2R ERIATON T\ D, =2 7 CHICHEmE RDDIE, 2
RIS E DWW ET 572012, EONE COYELEZFHIT 5 D70y,  F 7% OB G
IXEDRRE), Tha. Zhvak s )V TICLRITIUL, SEmaeEcEZiotr o h—xy N —27 ZBiE L
7L LTh, fERe UTRBmSREEL 722 FTREMEDS K E V. L7 > T, FEak LIHEEI T LT E H
ETAIUTI D E VI NERDZE 2 7GRN, WHlizosAEE LT, EEHRENLTHE, MImTE5L9
(SR B R Z H D Lo L Tl E, TN aHIE, T 52 LIck -~ THEEICRE, £L T, #k
FEEFHATREME A HIT CE D L DIC L LD LW ) a B FREPMER I TN S.

FRAE SAIEFITHRED A SN DHH - SNk L, s NROE A « A7 A THEZBIL, €0
TRISFREE A ORI oW 92 FST O Bk DIRIEHYEA 7 — N ZBRE L, HEEWONKGHE H rTREM: 2 s
IZHWrCE D L DITT DD THD. GRS I & 72 DB & 5\ EEHANZ A EE 2
THEN M T DL &b, BEGHEMLOTIFRIETIS CT, BT, HEREOFMMTRE & 72
LR L LT, &, O7haE, a2 Y, £, B PR 25HNE, FARIChER
TR b ED &R, ZEOT YREDPNE RS S LN E0D, RNOBERT— 2 bR
HALBARDORIEZATE T 27201, FMHRT — 2 IS BERA L 35 %« AT LD
B AR LB T 72 2240248 S 512, BT — 2 ZHS < BUEINCRT LT, AL B2 A8 A L,
AN H TIEHlr T E 2 RE DR Th - CThilith rlies FE LR S oo b 5.

GE L 5D
e 1 T = ()
vl | 7
BEE ] i I i8ls « R IRE]
OEFG | M Ropox (REMDOBED
A et [ a1
A —

R

®-2.4.9 HhtEoYELEIZL D Self-Diagnosis FEiGEDA A —
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2. 5 AA=U7—a T MIEDEEHR

HA=D TV —artv 7 MR 50100E, FRIZ, BREHROEENA IR ERD. 2. 31T,
WA E OMEERRGRMOV N CHEBR U 7223, s st RIS ST 0/, SV 2 008 LTeikahiea s LG,
WEROVERBAR—ADFFHELINZ, BN DRk HE, ~ /TP — Rl 5 akahs (R, Jhk,
Bk, K, TRFEOGE N — ROBES R EORIFER) , LYY = A& FARIC UToakahik

TATHA TNV 2 AGHIE, VA7 = ARRGEHE  BRRMERE D EEAL (U A7 OFFE, 70 ,
TA T HA LNREHE IR E S U S 5.
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(1) EESNITHT BEREHE

AR A= 7 ) —AEEITIE, BRETORRE L TE T2 RE BA D L e (Eish )
WL THRAX N THDZ EAROLND. BB IHE UT-BRTHEE N £ D X 5 7eZé@h 290
Dy, ZNETH T ¥ ad— "~ CRREE AT 5 Z L nFERESh &, 79907 4 01—7
B RSEWED V) 2 73U 57> Th, HIEEBRREE ORI & 472 5 HE RO A% 2 AR
(2, HEEAN D OBEENHENICASTL 5. F72, WHEENAENT (Incremental Dynamic Analysis, IDA) 25D
2 R DHEEM OB RHIIC STz > Th, REHMEBL LOoME#ZE2 52 L12ks. L, b
I IHEE ORSIRREZHYET 5 Z LN FEHRITH Y, B NIR U TR 2 2 & L L b2l Tl
20 BEAINKR L OSEEHFET D & ZAIFRI U THDHM, Z I OIEEYIED R/ SA MES, 1
REDFHLRIZDOWTHRATT 5 Z LB 2D,

ZOBRZETBZRTIUIROR0DIE, EOREDEN ) ZBET 50 Th 5. EsoZ & 448
ETDHEVIF/ENATDHZ LI EERDN, 22 TEN OhDEZ FERNTHZ L &35,
—OY, BEITFEER SN HEREEDOISE AT MLE D S RETISEARY MVERFOHEENZE 2
LFETHD. HlE LTE, BEIEREIT A FT A 2 (D) P TIRE SV R HERE =S
DT B, Ziud, REZREWNIN OB R OISE AT MVEEET 5 X ) Ek S =K
=2.5. NWIRTIMEELISE AT MG 5 X 9 RIS HEE Ch 0, HRQGREEE DHIERIY
Lo TG, [FERFTIE, AR Z LT3 T D, FHOERDORFZIBEEIEI VR STV 5.
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2.5, 1 HRIEAEHEIHIISE ALy WL LR RS?

F7o, HESNNTHT DERGETCIE, MR EHGE R I OB L I b b D EE R HILD.
L7e3o T, — 2D Tl <, B < DB 2856030 5. ZDfFIE LT, 201145 2020
R SR BRI T O SR EEHNED CEH S =ML E,  BIRIE100 galll EoiZmc R 550
$R2,5141 % L2 2 A T THIEENZ 31T 2 IR O DR FEEINE AR MUWZEAET 5 K D I L
TR LTl a2 R g 29 U TR L7 IEOIRIEZ 1,565 L TUSE A M EHETLH L, K
“2.5. 201912720, JIEEART MADBENEIRDIEETY, BREIANT ML LD REL o7, Ziuh2
TFLL DO ZRAWCUSEFEEIT, SEEHEATH 2 & C, X5 2 25 E LI icxtd 5
MRS ATREIC 72 5. 2 OB, MBEMEHEDIZL X LRFHCEET H 2 EnZEE Lu.
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X-2.5.2 bz 1565 L7oiEREONNEREISE A7 MV OREHE & REZIERTE D6

ZOE S BN BB 2 DY, BREFCIET BIMILLEO N L ORI E ET B = Sl
NIESE L 12 B, BRI, REHNEENC KT L CIRLE Lo U = 7RIS 27T 2 A 30K D,
RSN DMER L7253 E1 23 B-2. 5. 3D L D IZHIIWENE K 72 B/ — R= U JEIGAE L, SIITRE 78
IDKEMICIERS 5 = & MRS NS, GBI K 22 DA BN T L &R E L CEEESh T
WBTZ, ZOREEOSUTEEILETHS. LD S OICEAMOTANRREL 2L, 2
DITRORITHIE S 5.

B A—=D7 Y —iEE BiET L ea—R=v s 100
DFBE WD DY, MRS % I
ﬁm#é EDRRITII R W — A b EZ B 0T

. ZORUCE, 725K K& STRIVER LT
Z\/I/#~%§7?HBT{E%’ LoD, /N— R= U 7348
BREELAPNIC I 2125 & 5 7ol Bt & O 3
%L BB D oL L TR DS, SRS il
HIENX19804EA 2 2 B 3% < DHSRITRIFZE S
T=b DD, B « YRS A BRI L 7= TP v
BENDD. LnLARuRy M B4 T B E ABOT S (%)
(ZHEHUCHE S IRE A HIET 2 D234 72 Y JiOHEo B-2.5.3 SAIGKON— K= 2
PSR- T Y, IREHIEIE & ke b O Tl
K fpo T~ HIEIC X DIRE CREE L CHIBIIES A B T = )L F—n— 2T ¢ L THIF B IRE S I
TIHY2H259 530 20 VB LR MERE( L S FE > C, BIRIRBIEIEZ A 7 SRS T 2 R
BKD L bHHCEZBND. [EROBIRRED RIAAT, SESERERBCOWTRAL TR 2
LNEETHD.
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(2) RILFING— R BEEHE

HaE DO~ NT P — KRR E VI GA, 2 Y OEREWVRH S, —DiE, #IEELIT Tide<, dok
K72 EDFFE RO IETE, B CE ORI AR 2 [T 2 DI X DX Th 5.
B9 —DlY, —OOKEFETH IRoTAEEDN, EORITIAE LT RHIKETL O RERWELZITHZ &
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(A2 DRI TH S, BEOF L LT, fiEICEEODE TR S - 7=H TR Lz 1923 A KIERH
HIFE 2590 X 512, Bk, YHCERICHESRAE LT, RIS EARE S | EE 2 L3 H /07
<ﬁw.it,wm%ﬁﬁﬁak%wﬁmimkzﬂmmio_,%&TﬂM%@ﬂE%Lttw,1%
ABOSERCHEEDIRE, TRFF UK A L CHEE ) D 0L KE S BRZFHL H 5. W
2L T, BEOALF A= R, 1) Bl EHESOERIC K 2HUEY DX 512, EEo N — Rl
SUZAET D B0, 2) HEHOBH DO L 912, HH/ T — RPEIAER L, 2O/ — RQEK 72578
CRHEZEA Lo THRBED N — RVERT 2 b O LIRSS, /e, )OMNIZAERT 5P — KT
HoTh, ¥A—TT7IV—ThdI LuilHl, MEELITH LT, HEHAIAE UL~ LT — ROf
T, HEORBEAHEIICEE LRNE, ARAOERREL > TLE ) 2 LAVRRIND.

ZITIEET, AEOBEEADHZICOWTIRARS, ARKELT Clie FHIRETH L
DY AT R E LA P =R LW EBEZ L HDHM, 2 TIRHERKEER Hrbiofﬁ%ﬁw
HTZEEL, HIREKELZEZIGGEHIOWTGRRT 5. HEE L ARICEAL TIE, IAFSHEE TS
DR HARERIC L DBREOWEINTINEBS) OREEREEPYELSZRINIZ.

BUTORGHAMEZIRWN T, BUKEIIEHRERAIZFE L TR Y, Hiavkikd 5 Z LITEE S THRu.
L LBURIZIE, WK THINRA T DHEEDNRFEFFRAE L Tl 239, (LR NG DI 72 &7,
BF24E Q020 4F) 7 HZRRTIEA/ 100m BLEOKG bk L. & ZHEOHKEA CTRZRY

TUE, BT LVOERE HERE CHER ST ORGSO O AE DI, Lies-> T, Mgl
DAGHHE A RO A 2, oK DA Ec 7Rt > Tnd b o tEZ bnD. Fi2, EIE
HiT A ~DOUNEZ BH1ET2% B A CRiE SV I@ghh 17— 7 V&, KEEHE A 710 ~D 23 DRI TR
FILTWABZERNEZBLNDD, TOMEITHNTREES LT,

BOKSCBIESEDOBRAINT £ B INAEITT D DONSTRDIE B 2 -8, SORAERT 2K 0%, i
EMHIN D FIRDOAT NS FAESND . FUNIABMER LT ITRKE & 72 D35 5. ZDT=9,
BT ClIImisioD K 3RS 22 8 2 30K 2 il CHUNTHEHTTE 2 L 912 L TIRL 2 E L RMDKHR
(272D, IARDMIDSHEERFEE N L > QR E-STND EEX D &, BROBAFIC, BRI E X
TN D HUEEOHIAR AR K - TN A2 5 Z L1272 . TR ORRGE A~ LA 5 KD
M3 U712 B-2. 5. 4 1R’ $ 2510, L-L2 D& A 7T & 2 A T THEDRGE AT hLA gL,
ZORENTOMEHTEREZNTTfl%, EONE IR DITROEGFHNIIR LB 2T, Z ORI 4 FHTH
MROE, 8 EDITKTIEFT DT, R8 M1 DOITKMI L 702, Ak L2 X 51T, KAKEET 1
D 2 AN ETFIRNOVER %32 5128, FORHCHIST& 30K 11% RI8X2=R/4 (2725, K-2.5.4
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