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ABSTRACT:

In Taiwan, the issue of high frequency disaster of mountain road often is caused by natural
and human troubles, such as typhoons, earthquakes, landslides, debris flow, fragile geological and
inappropriate land use. Bridges in Taiwan are frequently threatened by earthquakes and typhoon. In
addition, with overload problem and deterioration of old bridges, durability and safety issues
become mainly concerned. Bridge inspection is very important. In consideration of the
abovementioned issues, based on previous studies and field investigations, this research aims to
develop a risk management assessment framework according to the road environment, which
includes basic information on the natural environment and disaster historical data. It also reviews the
existing road monitoring and warning system and proposes innovative ideas on inspections and
monitoring of management and conservation measures hopefully to develop a new early warning
measure to improve the overall safety of the road. This study carries out through data collection and
analyses, interviews analyses, in-situ inspections and variability analyses, experts discussions and
feedbacks to discover difficulties and problems encountered currently in Taiwan. Recommendations
on the effective implementation of bridge inspection and effective integration with relevant codes
and information systems are made by learning from foreign experiences. Finally, research direction
and subjects of risk assessment of bridges are also proposed.

The results and benefits are expected to:1. The management pattern's establishment can
effectively understand the risk sections of the potential disasters and offer the highway
management agencies on a reference. 2. This research results will improve national bridge
inspection level so that the bridge management organization could master the bridge condition
exactly for maintenance and life extension purposes. 3. This studies and results can be used for
follow-up related research.
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e FHWA, National Bridge Inspection Standards, 1988.

® AASHTO, Bridge Element Inspection Guide Manual, 2010.

¢ AASHTO, Manual for Condition Evaluation of Bridges, 2010.
¢ AASHTO, Manual for Maintenance Inspection of Bridge, 1993.

iR e AASHTO, Manual for Condition Evaluation and Load and
‘ Resistance Factor Rating (LRFR) of Highway Bridges, 2003.

e FHWA, Bridge Inspector's Reference Manual, 2006.
e FHWA, The Bridge Inspector’s Manual for Movable Bridge, 1997.

e FHWA, Recording and Coding Guide for the Structure Inventory and
Appraisal of the Nation’s Bridges, 1995.

2-1



B i) v

B AR R LR AE(%) > 2003

r'
- g ;}%iﬁw,ﬁﬁﬁiﬂl@xthk;}%#ﬁﬁﬂiyzb%f%#iéﬁ

LK HE RS EH R A(F) > 2004

AR E SR 2B LR 2004

4 % ¢ Inspection of Bridges, Danish National Road Directorate, 1994

® QGuidelines and Policy for Bridge MR&R Operation
® QGuidelines for Bridge Inspection

oY
it

¢ Bridge Inspection Manual
® Bridge Repair Manual (SILKO—Guidelines)

2111 £#H

1967 & > 2R AaFL TN ERG AN ] ed - &L
"Silver Bridge"(&ﬂ#ﬁ)ﬁ’lﬁ%’é s Fl- R R A A R }_;}% L_FHF'“«‘L% )
AT A6 FEA mo REFLZLIEPMARE X fodt AR R R 3
FPRE o @ 4 P 2RiE ﬁ%%%QQFﬁﬂéﬁﬁéiﬁr@%ﬁﬁﬂﬁ
gl (Natlonal Bridge Inspection Standards, NBIS) » I 2 p? < R 2_% -
12“ﬁ%ﬁ@@ﬁ@ﬁﬁ%ﬁﬁ&mi@&%mo¢%ﬂ2%§ﬁ
T’Riﬁﬁﬁfii’éiﬁwﬁv”\@ DR )BT ‘
%NMS%Lﬁ-)iﬁﬁﬁﬁﬁ%ﬁﬁ—ﬁoté€$6%%%2ﬁ
63 -+-3uw FRARER N LD P BEEZR O R Fa(Federal
Highway Administration, FHWA)® & & W Ffdla = - BFHEHLL T
B % i+ 4 (National Bridge Inventory, NBI) » & 1978 & » p* & —‘T'\b
PRI &V o pb BRI 1972 B G ts > 2F 2 V2 1R

)‘I‘ui BAfRF e RIRA T 0 B @ NBIS 71 5 & % R# 202 H(Code
of Federal Regulations, CFR) ¥ - & >3% CFR i1 & # (1995°1997°1998)
;@ﬁ@?’—E%i@méﬂﬂﬁﬁoﬁﬁ%%ﬂ%ﬂW@ﬁ@L A S
*ﬁﬁr}? q};«‘m%kc éPNBISﬂf‘t”g‘ﬁ;}%ig:‘;@ﬁ 2B ~

5y
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— FrkikR] | FE R (TR R

B 2.1 % B F & RDE S
AR WAIEER

FEHERAeHE =L F - ¢ 22 h 205 il

v F
L E R L ﬁ.r;»iwgwﬁ;&' I+ B >« 2 & CFR650.307 #F4 %

Lk

) *

(2)

& 72 (Program manager) : § %dﬁiﬁ%ﬁiﬁd N e R 2
a. % jp HZrp B ¥ fREF

b DG L EMFRERRIER T o g d 0 FHWA 2 g
glll ‘gﬁ?‘;ﬁcﬁi o

7 A (Team leader) © § 7 #Rl-] 22 &Rl iTRG]
2}
'\?’

o

iy
Y147

a.qﬁ “F r‘ﬁ?’hﬁ ’

[}

b2 73 5 EMFFRRIEHR > @ "
AT &

%% 7 FHWA %= &7

c. Bw e} R RE L1 AR ¢ (NSPE) T3z 2 FI1 #
Hirte TNICET) 17 0% 3 58 5 4 52 fFR % 28 4
THooom 2 e a1 FHWA = a2 fikdz > &

A

dEL1EF> P RS BRI REAAFAFEL R © 5
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2 EMftRAGH 0 T e R

e. LAEN I ARPMAPMF = 2 5 4 EHRRiESR 0 2 ¢

FHWA % % d20 iz § &

o

FHWA 2 % 721 JUkAe. ©

(3) ;V‘:é‘_?ﬂ’-fé A B (Loadrater) : o £ § ?\‘4‘%’7’;??‘_?‘% .

a. & R AN B FE I AREF

(4) &Kk~ B (Under- water bridge inspection diver) : § 7 I *
Ak B ke T m?l%i’#“ it e

a. % /f 2% 7 FHWA % &2 5z » & FHWA 2

2 P19 BT -

H ¥ FHWA #14% B4 2 Rl e 550 BUedide 2 2-3 or 7

% 2-3 & R F RIS AR

BT

s

mF

NHI Courses

eFHWA-NHI-130054

eEngineering Concepts for Bridge Inspectors

eFHWA-NHI-130055

eSafety Inspection of In-Service Bridges

eFHWA-NHI-130078

eFracture Critical Inspection Techniques for
Steel Bridges

eFHWA-NHI-130079

eBridge Coatings Inspection

eFHWA-NHI-130091

eUnderwater Bridge Inspection

eFHWA-NHI-130053

eBridge Inspection Refresher Training

eFHWA-NHI-134029

eBridge Maintenance Training

eFHWA-NHI-135047

eStream Stability and Scour at Highway
Bridges

eFHWA-NHI-134056

ePontis (BMS) Training

Alabama

e Annual training

eAnnual bridge inspection training school,
one day to one week in length

eState and local government inspectors are
expected to attend in preparation for
inspection of bridge structures.
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Bz

N

eGeneral bridge
inspection course

eThree-week course

eInspection of fixed bridges

eMovable bridge
inspection course

*One-week course
eMovable bridge inspection

elnspection of mechanical and electrical
components

eComplex bridge
inspection course

eOne-week course

elnspection of segmentally constructed,

Florida post-tensioned, concrete box girder bridges
;gllllrlsveert inspection ePipe and box culverts
e[nspection of | eRecognize and inspect fracture-critical
Fracture Critical | bridge members and teach the student how to
Bridge Members inspect these members
eNon-Destructive
g/?::llllclfls for (I\ISI,[);Q eUse of NDT on fracture-critical steel bridges
Bridges
eOnce per year
eFor bridges over active railroad lines (NJ
oNHI refresher Transit, Conrail, Amtrak, CSX, Norfolk
New Jersey Railroad bridges Southern, Shared Assets, etc.) the consultant
must have his team leader and other field
inspection engineers complete annual training
provided by the concerned company.
New York eNYSDOT  Bridge | eFive-day course required for all inspectors
Inspection Workshop | and QC personnel
oSix-day course that meets federal
eComprehensive requirements for comprehensive bridge
Ohio inspection training
. . eSpecial training and experience are required
*Major bridge for major bridges
ePersonnel inspecting interiors of box girders
Oregon .A?;EE:SS Space must complete the Confined Space

Awareness training course
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i B i moE
, , 7.5 work days; instructors are Pes
eBasic bridge ] )
inspection  training ;Certl‘ﬁcate gf completion for attendance
course Cgrﬂﬁed Brlqge Safety Inspector card after
testing/evaluation
eBridge inspection
refresher training | eThree work days; instructors are PEs
Pennsylvania | course
eFracture Critical
Inspection
Techniques for Steel
Bridges
eBridge Scour
Evaluation
eBridge  Condition | ®Three-day course
Inspection ePreparatory for Bridge Condition Inspection
Fundamentals Training
¢10-day course
i eTraining includes 20 h in the field eFor new
Washington inspectors or those who desire a complete
eBridge  Condition | refresher
Inspection Training eClass is equivalent to the NHI-130055A (6
CEUs)
eSatisfactory completion of this course will
fulfill the training requirements

FH kR g o T

4. i@ RIHIE
B> % 0 NBIS @GR AATAHEE 2 P AWGRI D 2E 2

FIR - B bl R A AR E iR F e TR 4

PRI~ FE o b EUR R B R BOR R R R FIR AR R (40 PR
Aol P RDZ BRI R ST EWE Y S RAERLIE
—‘F*f + € (American Association of State Highway and Transportation
Officials, AASHTO)s4p i : =iz £ o £ 2-4 3] 2 WE & & ﬁ’;}ﬁ n
¥R AP BE R o E{F4 % » AASHTO " Manual for Condition
Evaluation of Bridge | (8le gp i F T ER B F R4 2 (Allowable Stress
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Design)k ?i)}% % o 11 E &4 vt (Allowable Stress Ratio, ASR)q
L2l )]% R g s 28 ;‘1 ¥ % %% (Load Factor Design)ik
%‘li#ﬁ LEE N ;“ £ i #cdp - (Load Factor Rating, LFR) k=g 5 3
2003 # AASHTO %% "Manual for Condition Evaluation and Load
and Resistance Factor Rating (LRFR) of Highway Bridges | > 7 %] &
¥ P E 2 F] S 3 % (Load Resistance Factor Design,
LRFD)K ++ 2 AT A 7 > - £ &2 1L 5]+ T Bc(LRFR)Z= v 46 7
£l 4 o F 3 2008 # » AASHTO 4 * Mff £ 48370 4745 » ¥ 4 F

++ T Manual for Condition Evaluation of Bridge ; ™ -

% 2-4 3R EE S 2GR PR B ER

Rk N g £
Oregon Dept. of Trans. 1999 | Oregon NBI Coding Guide
USC-Highway 2000 | U.S. Code for Bridge Inspection
Texas Dept. of Trans. 2002 | Bridge Inspection Manual
Ohio Dept. of Trans. 2006 | Manual of Bridge Inspection
1970
1974
AASHTO 1978 | Manual for Maintenance Inspection of Bridge
1983
1993
AASHTO ;2?3 Manual for Condition Evaluation of Bridge
2003 | Manual for Condition Evaluation and Load and
AASHTO Resistance Factor Rating (LRFR) of Highway
2005 Bridges
1971
FHWA 1979 | National Bridge Inspection Standards
1988
FHWA 1972 | Recording and Coding Guide for the Structure
1979 Inventory and Appraisal of the Nation’s Bridges
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ok E g £ p
1988
1991
1995
FHWA 1979 | Bridge Inspector’s Training Manual 70
FHWA 1979 | Culvert Inspection Manual
FHWA 1986 | Inspection of Fracture Critical Bridge Members
FHWA 1988 | Scour at Bridges, a technical advisory
FHWA 1991 | Bridge Inspector’s Training Manual 90
FHWA 1997 Elrliedgl:ridge Inspector’s Manual for Movable
FHWA 2006 | Bridge Inspector's Reference Manual

NBIS a‘ﬁ RBIE L 4 3% SR (Sufficience Rating)

W FHWA 2 2R Rlg 2R Y > § L& 2 2RFEFP -
EF2RBFEAAMTAREEERE > TEa T TR TIRED AR
ERE NG A ERE R BR T - S HRRITTE o RRIE R
AR AR feRl % o 303U 15 & NBIS & SR A A
T &5 & (Structure Inventory and Appraisal Sheet, SI&A) » 4r#
25 7 o

B &) F A e (DI E & 4 (Identification) ~ (2) 5 3] 34 2
(Structure Type and Material) ~ (3)4fi & 2 PRF% 7 5t (Age and Service) ~ (4)
A @ F ok (Geometric Data) ~ (5)-k i 7 # (Navigation) ~ (6) iz * 3= %
(Sufficiency Rating) - (7)4‘% 2 & % (Classification) - (8)7}% LA
(Condition) ~ ()4 * & & 4 7 3 # (Load Rating and Posting) (10)#
% 3= (Appraisal) ~ (114 % =< T & 7% 3% (Proposed Improvements) ~ % (12)

H

¥ PliE ‘J“(Inspectlon)*L 12 78 > % (8)7% i IR LAY i 1 22 iR

AR R R BT R SR A IR 4T
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m
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2)
(3)
6)
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($))]
(n
(12)
(13)
(16)
7
(98)
(¢4

(43)
(44)

(45)
(46)
(107)
(108)
A)

B)

c)

(27)
(106)
(42)

28)
29
30)
“a

(48)
(49)
(50)
(3D}
(52
(32)
(33)
(34)
10
(47)
(53)
(54)
(55)
(56)

(38)
a1
[&1))]
(116)
(40)

=

2GR

v
e

kAR ANRRN NAVIGATION DATA *Rwmkkdrmahokkd kb o hhk sk

NAVIGATION CONTROL - COoDE  _
PIER PROTECTION - CODE  _
NAVIGATION VERTICAL CLEARANCE _._M
VERT-LIFT BRIDGE NAV MIN VERT CLEAR _M
NAVIGATION HORIZONTAL CLEARANCE M

R S AP

2-10

& FTA(SI&KA)FE & (4o & 2-5)
WP 44 2-6 B @ > T Condition | 78 p % A

7 38 3% iz (Components) * & é(l))}ﬁ\i
HEEL 2 (5)idE o

(90)
(92)
R)
B)
0

i
N
4
4§K
ra
~
w
p—

e

B2 E (SI&A) %

STRUCTURE INVENTORY AND APPRAISAL 10/15/94

e sk ok ke ok ok ok o ok e ke e ke ke e e ke e el i ke vk sk sk s ol e ol ol ok ok o e el e e e e e e e e e e e

SUFFICIENCY RATING =
STATUS =

sekdkdkdkdedhknk Ol ASSIFICATION **kwkdkhkhhnwkikk CODE
NBIS BRIDGE LENGTH -

HIGHWAY SYSTEM -
FUNCTIONAL CLASS -

DEFENSE HIGHWAY -

PARALLEL STRUCTURE -
DIRECTION OF TRAFFIC -
TEMPORARY STRUCTURE -
FEDERAL LANDS HIGHWAYS -
DESIGNATED NATIONAL NETWORK -
TOLL -

MAINTAIN -

OWNER -

HISTORICAL SIGNIFICANCE -

Widkdsksekkoke CONDTIQN ik iew ook wr koW CODE
DECK

SUPERSTRUCTURE

SUBSTRUCTURE

CHANNEL & CHANNEL PROTECTION

CULVERTS

*RKRRWKKAK | OAD RATING AND POSTING **ddddki* CODE

DESIGN LOAD - OR

OPERATING RATING METHOD -

OPERATING RATING - .

INVENTORY RATING METHOD -

INVENTORY RATING -

BRIDGE POSTING -

STRUCTURE OPEN, POSTED OR CLOSED -
DESCRIPTION -

sk ADDRATGAL *h ki ks Ak kR ARk CODE
STRUCTURAL EVALUATION

DECK GEOMETRY

UNDERCLEARANCES, VERTICAL & HORIZONTAL

WATERWAY ADEQUACY

APPROACH ROADWAY ALIGNMENT

TRAFFIC SAFETY FEATURES

SCOUR

CRITICAL BRIDGES

Whwkmkkkox PROPOSED IMPROVEMENTS

TYPE OF WORK - CODE

LENGTH OF STRUCTURE IMPROVEMENT M
BRIDGE IMPROVEMENT COST $_ ,_ ,000
ROADWAY IMPROVEMENT COST $___,__,000
TOTAL PROJECT COST $ 000

YEAR OF IMPROVEMENT COST ESTIMATE
FUTURE ADT
YEAR OF FUTURE ADT

or ol R R,
’1??[3‘_:6_*# N (4)/7"3@3‘ P
22 3 =< sk
225 FRABFALTH
Structure Inventory and Appraisal Sheet

NATIONAL BRIDGE INVENTORY - - - - - - -
dkedekddkddokk |DENTIFICATION * * ok
STATE NAME - CODE  ____
STRUCTURE NUMBER #
INVENTORY ROUTE (ON/UNDER) - =
HIGHWAY AGENCY DISTRICT
COUNTY CODE - {4) PLACE CODE
FEATURES INTERSECTED - (112)
FACILITY CARRIED - (104)
LOCATION - (26)
MILEPGINT/KILOMETERPOINT . (100)
BASE HIGHWAY NETWORK - CODE (101)
LRS INVENTORY ROUTE & SUBROUTE # (102)
LATITUDE __DEG __MIN __._ SEC (103)
LONGI TUDE ___DEG _ MIN __.__ SEC €105)
BORDER BRIDGE STATE CODE _— % SHARE __ % (110)
BORDER BRIDGE STRUCTURE NO. # (20)

2n
wkwrwnakak STRUCTURE TYPE AND MATER[AL **¥wwwwux (22)
STRUCTURE TYPE MAIN: MATERIAL - 37)
TYPE - CODE ___

STRUCTURE TYPE APPR: MATERIAL -

TYPE - CODE ___ (58)
NUMBER OF SPANS IN MAIN UNIT - (59
NUMBER OF APPROACH SPANS - (60)
DECK STRUCTURE TYPE - CODE _ (61)
WEARING SURFACE / PROTECTIVE SYSTEM: (62)
TYPE OF WEARING SURFACE - CODE _

TYPE OF MEMBRANE - CODE _

TYPE OF DECK PROTECTION - CODE _ 31N
e e ok o e e vk ke ke AGE AND SERVICE dedkdededododdhdokdekkhhkkhkk Egz;
YEAR BUILT _ (65)
YEAR RECONSTRUCTED - (66)
TYPE OF SERVICE: ON - (70)

UNDER - CODE  __ 1)

LANES: ON STRUCTURE UNDER STRUCTURE __

AVERAGE DAILY TRAFFIC

YEAR OF ADT  ___ (109) TRUCK ADT %

BYPASS, DETOUR LENGTH __ KM 67)
(68)

W R AR GEDMETR]C DATA HERKKHRKRRARRRRERR KR NN (69)

LENGTH OF MAXIMUM SPAN T | ([€ab]

STRUCTURE LENGTH M (72)

CURB OR SIDEWALK: LEFT __._ M RIGHT __._ M (36)

BRIDGE ROADWAY WIDTH CURB TO CURB __._M (113)

DECK WIDTH OUT TO OUT _._M

APPROACH ROADWAY WIDTH (W/SHOULDERS) _._M

BRIDGE MEDIAN - CODE (7%)

SKEW __ DEG (35) STRUCTURE FLARED - (76)

INVENTORY ROUTE MIN VERT CLEAR .M (94)

INVENTORY ROUTE TOTAL HORIZ CLEAR _-_M (95)

MIN VERT CLEAR OVER BRIDGE RDWY —-_M (96)

MIN VERT UNDERCLEAR REF - M (97)

MIN LAT UNDERCLEAR RT REF - _-_M (114)

MIN LAT UNDERCLEAR LT M (115)

Hkkkkkk ko INGDECTIQONS s de ks o o s de sk ek e e de ok ok s

INSPECTION DATE  __/__ (91) FREQUENCY __ MO
CRITICAL FEATURE INSPECTION: (93) CFI DATE
FRACTURE CRIT DETAIL - __ - __ MO AY  _ /__
UNDERWATER INSP - -_M B _/_
OTHER SPECIAL INSP - __ - _ MO C  _ /__



2. &7

PR ot Bt 3% (Condition Rating) -
o kg H R A ﬁ‘ i# (Elements) 2.

z

] 44 £ 31
it

2ot 'f%‘ﬂ} ’

(Evaluating Elements) % P44 2-7 #7577 > & 5 4 % @ 4%(Good) ~ ¥
if (Fair) ~ » 2 (Poor)! % 7 if * & & 23§ o

e e

~

7% FHWA 2358 & g ) o ’}fﬁm*ﬁ"*ﬁfﬁ
¥ S AASHTO Ap B R 20 bl 4o & 555

" Commonly Recognized (CoRe) Structural Elements | *”

% & AASHTO
b

AL 0 A B 0 TR B TR (0 e i 2 B L S

i E
26 FFSIKAFE L2 P AR R
iy mF
#i 3 ¥ 1> (Identification) HE s s SR E
BHAS 2 %ﬁLQ**\ﬁF Bl Ao RS EH T
(Structure Type and Material) | 4 & 3|3 %
, L R E D RIREE B E P 3 & T 03
Hads 2 JRI%(Age and Service) | | 3: < s ]),7 FFRZ k¥ i *
AR A ,‘EI | J’E‘__ﬁ)é.—v\ B &

A e F L (Geometric Data)

TRNTEN T8 LRI SRR S NS
ThAER

'k 3g F ok (Navigation Data)

s A5
9531 _;I;_

Fupd-E 2 F 2 RTER 4%%%%;{

A

it # #=3% (Sufficiency Rating)

B (Classification)

T

W % RIER 2 R
\

BEAR PN ER D NE R ’1(;-:‘!3 g
P T I TR SR e

;}% % 77w (Condition)

DRI T ARLE E F RS

Ho o i

BERE

(Load Rating and Posting)

BPRE R oL ¥

;}% 7% (Appraisal)

SHAIT FR SR BT EFEELT SR

Mol & 2 R R

Rk
(Proposed Improvement)

LA RS S

BRIp s BRI RBIER KT RPIER

# i|(Inspections) o B Rl K
EERRUIE S A S
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4 2-7 % B FHWA # #3252 £ 7]

2% o

4F(Good) | WA AT My P HEFAME T

% 3 (Fair) W o oG BTG A Al e e X7

FHEBR
3 % (Poor) WELAT o doiR R TR A AP A BES
5 -
N/A 7 if * g & ;2 2% (Not Applicable)

RS L TR ST SEEEE - A R 3 BRI PR 1

B RET 2SS BER

2010 # 375 2. % 1 %< T AASHTO Bridge Element Inspection
Guide Manual | ja‘_ AT L& ATHAE ® (New Element) 3 ™ = 47

(1) National Bridge Elements (NBE’S) : & 4% % % 2 &7 K R AR
ICFETRZARHE  doffie 0 AR gid - AAHEE
4o ] 2.2 #7o1 o

(2) Bridge Management Elements (BME’S) : $8f ~ B4 & ~ % &
Fo AN R AR RO WAL EEAEFLSF R R
;}@”"?I‘” ol S

(3) Agency Developed Elements @ % @] i # i o

% T2 CoRe Element #-d4 NBE ## % TE L AR
(Element Condition):z * ¥ 45 § #-5% chIh w4t ik 25(Defect Flag s
Smart Flag) k3P » & 5 24%(Good) ~ ¥ i& (Fair) ~ # 2 (Poor) ~ & £
(Severe Convention)Z. 4 % % (Condition State) > # = %

Bz THed R AR R AR R TR B
’ﬂr*“ it W E $6 H 1 F & B #(Replace) “//f AR 5

AR EE - R R R AR 4 5 RS (Mult1 Path
Model);ﬁll; R TR R H > "é-f]a-(Umt)J» fie & i B4
%a%ﬁzi?\iﬁﬁi oo P oA EARATHE E fRRIW L5 & NBI z’ﬂ;]%i?&ﬁé
3B AR o




National Bridge Elements (NEIE)I

1

¥ ¥ ¥
Deck Superstructure Substructure
Bridge
Rail Steel ||PS Conc|| R Conc Tlmber Masonry Stee! PS Conc R Conc| T|mber Masonry Oth Beanngs
v
Reinforced Metal c“ed Wab | Closod Wab | cmw Web | cnlumm c:nlurmr Culumnf
Canc Deck Bridge Girder || Box Gider || Box Girder ""* ;:::"’;m
|| B [ 'W' f““’ =‘°’1 it e jorbs et
{12128 3355 202 51 J Li2es 1225)
v h i
Glrder&a@m Girdar Bsam Gurder Beam | | Girder Beam amin Column
el m"m dhm o Mo
concrate top Bridge U';;:;}
flange {15} Rading =
v (331) |5|r|ngsrii|3b|| | | Aringen | | I piorwall | | Pior wai | | Pier wall
i T (115) (118) (17} 1212a ‘2‘3. m“
Opan Grid Timber
(28] Bridge .
Railing Truss (120) Truss (135}
-m&:a— 332) Abutment Abutmant Abutmant Abutment
Concrete ¥ v + (218) [2151 (218) 12‘7) (218)
Filled Grid l
29/ Arch (141} Arch (143) Arch (144} Arch (148} Arch (145)
?her P:e.'c.sn
Steod Dock ﬂdﬂﬂ DZ"ZB
Railing (220)
Commugated | 333) Floar Beam [ | Floor Baam Floor Beam Floor Beam "
! (152) (154) (155) (158) L h 4
Etc (30) ‘ Submerng 5 E 5
Masonry ed Pils Plle Pila Pile
Bridge (225) {226) 1227) (228)
Timber Deekl] | Rading Cable (147)
Slab 334)
154 ¥ piercap | | piercap || Piercan | |Piercap
Secondary (231) (233) (234) (235)
Steel Cables
(148) ‘ ‘ J‘ ¥
Culvert Culvert Culven Culvert Cubvert
Gusset Plaie (240) (241) (242} (244) (243)
{182)
Pin andler Pin
& hanger
Assembly (181) April 21, 2010 version
= gl e e . . . [20
DERRNZIE S R S
2 14
%] 2.2 AASHTO-NBE Jlﬁ =
'LiAJL >R i '}"‘J’ 3 ;z,’t 2 B 24 '-'Fré'i-ﬁ_:kﬂ* "J-;P;
- < = 3z s = 4 =
3. Bl 4T S IR ) TR TR FHFEETE k

4.

z

v

o RE R #ﬁ?& 4 & 3% 3£ (Condition Rating) » =8 % %
A E0~152..~N % 11 (4% 2-8)
B0 - 82 BRI E o 4 (SI&A)EE £ vz

7’ —

I TR R iﬁﬁi%i»’}éigi?‘;f'—i‘_ (Appraisal Rating) °
A%ﬁﬁﬁ-%*%ﬁ’%ﬂwﬁTésfﬁﬁ*ﬁﬁiﬁ%ﬁ\
Slig 2 PR 2EX FIBEMREAD - Bk =2
R4 AL 051~2~N % 11 a(a ek 2-9) > F phiff 2 IRk

RN RN RN R A

rApplraisal IR

/7

\Qi

VLJ"_!
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1 2-8 % W FHWA 3% R 6 8 B

L] 2 E & F it o
N - 7 g
9 EAE S
(excellent condition)
ZEF 843 i N i
8 FRE | i
(very good condition)
7 % 4% (good condition) | F % & MR
6 W ¥ (satisfactory) | % #Jf#l* 3BT PR
. o G LR RIS A R (e F ARG AT
¥ 3 (f dit
5 4 37 (fair condition) RIS ~ G52 R %E
4 % % (poor condition) | F i&— %5 454 ~ B~ AP RR AL
P o dp 4~ A A V—”/FHFF%—\ ERERE
3 : '?  AR BHEE R mﬁPﬁ%ﬂﬂ@4°%ﬁd
(serious condition) 2 B AL R A Jf#li s BT R
ARBHHEET - BT o RN A
2 fE Bt MLARGE R 4 BT S A Rk
(critical condition) ﬁF?éT““W@@%”’°%§ ORI
AR AR Y g AR
BT R S R a8 R A
1 (imminent failure | #7342 0 kT~ L 28 BROHELL A
condition) LEHHP R o B4R 18V oA R B E PRFE
0 1 & (failed condition) | # /= £ #& &-JRF% > ¥ & B4R

DR S AT S
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% 2-9 % B FHWA FRi%-k B35 1 p|

220

Fup!

A
23

\ e
(i
W

7 i ¥

A LT R & R

AR LR R R R R

R T R R & R

IR AT SRR 2 B R

fﬂly'ﬁ*“*‘ B .ag;\.ﬂbs Rz F R

BEALEME NS VRZF R

N | W || || |w0]|Z

IR S L E T T
Bt AR A RRRE TR TE

1 PR B AR

0 |HpEHP

TR R 2 [Fﬁ%[lﬁ] o

5. r4¥ 45 3x4F %9 p 2 Condition Rating & Appraisal Rating 2. iz - 3=
BB ML 2-10 #ron R B RIF S ‘LT#&,J’ FeA(Structurally
Deficient) 2 # it & % (Functionally Obsolete)e #* P F £ & {7 it 4 3=%
SR 2.2+ & » 11 (¥ % ik Mg N ciE 2 AR 2 542 £ RN
FHEE ST % 5 Pl -

% 2-10 B Rag A & A =R R

PR AR W 2B P

=

#1& | An Appraisal rating<2 | & L R ARSI 3 A e

44 | A Condition rating<4 | #d ' ~ ¥ ¢ EH o~ TG e

# i | An Appraisal rating<3 | U N A T EREEE sl Py
* %1 Ap Appraisal rating=3 | FH 4 17 ~ P 2 i ¥

SR*™ - BMEA LR 204 BN AHEEARIE
2 3 Av(B 2.3) > & F2 B4 R AR IR(S)) ~ PRARF A HR(Sy) ~ B AR
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B(S) % #rk4r (S92 128 2 N et (2.1)0 £ 4 BRA 4k 2-11 9557
SR = S;4+85+S5 = Sy (0%<SRE100%) v eeeeeereeeee 2.1)

#He oS EL T RHEw 4 2% 2 (Structural Adequacy and Safety)
:}ﬂ o ¥4 2-52 [ Condition | 5 B 2 A3 1+ 3054 ~ T4~ ia P
= Bz nEg o 11 % £ 2-5 2. T Load Rating and Posting | 78 P
2_ ' Inventory Rating | 3= & 2_ T En A AP S ES FpRFx2 5 5 & 4 |
(Serviceability and Functional Obsolescence)p # » £ Ry A 25 2
" Condition ; 7 P 2 & 4= ;% ~ | Appraisal ; # P 2 % ﬁ_ff'— o~ ;}%
SRR FETEREET P E LI EE
2_3=F 378 71+ (Rating Reductions) ; %5 % 2-5 2. T Geometric Data |
FB2AHH BETR CIERTR ~Fp 2T B R E A
% & 7 & (Width of Roadway Insufficiency) ’JIF' o mgp R 25 2
"Geometric Data | 1 B 2 A B P h [ EFFE L LD 9L
¥ (Vertical Clearance Insufficiency)dg % 4p M = S; @ 5 T o> ®pRizr2 &
B gt E0E S S F p B E AR R 2 YeE pEaE
% Mm% 100 en@ F2 2 BL(#100 Defense Highway)2 3 =& E4phf - 2 ¢ >
BIPF < Be & o A R Wog & &2 Tk X BIR o B ARER )L(STRAHNET
Highway Designation) FERRT LT ARG RRES I
S +S,+S;>50 4 & 5 S, &> bt’?}% I35 8 ¥Eig & & 378 @ (Detour Length
Reduction) ~ % 2-5 z_ T Structure Type and Material | 38 B 2_ i . TR
(Structure Type, Main) ~ " Appraisal | 38 P 2_ 2 i % 2 {4 (Traffic Safety
Features)fp i - w3t 5 = Vi g+ 44 FHWA " Recording and
Coding Guide for the Structure Inventory and Appraisal of the Nation’s
Bridges |2 w45 > Ao e p Uoargr i 2L B 2602 wmp o
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0%<(Sufficiency Rating =S; + S, + S; - S4) <100%

1. Structural Adequacy and Safety
S, =55% Max. e oz o
59 Superstructure SR 22
60 Substructure
62 Culverts
66 Inventory Rating

P-= B ¥ condition rating# £ (&

2. Serviceability and
Functional Obsolescence |
S, =30% Max. PRI 2 7 iy "% i
28  Lanes on Structure H
29  Average Daily Traffic 1
43 Structure Type, Main 1
32 Appr. Rdwy. Width 1
1
1
1
1

3. Essentiality for ~
. o BRI
Public Use
S3=15% Max. £ &%
19 Detour Length
29  Average Daily Traffic
100 STRAHNET Highway
Designation

51 Bridge Rdwy, Width
53

VC over deck

58  Deck condition

67  Structural Evaluation
68  Deck Geometry

69  Underclearances

71  Waterway Adequacy
72 Appr. Rdwy. Align

4. Special Reductions

100 STRAHNET Highway
Designation

S4 = 13% Max.

19 Detour Length Lk oproan & a7 o A4
36 Traffic Safety Features 3%’@ BEHE - 2T 2

43 Structure Type, Main e ﬁ:;“] AR B TR

USI~S, BN FEE I E 12 SI&KA £ 7 28 P St ¥R P

S S A S

F 23 £ @+ =% SR

0

3211 AR A R & A R

EE | B8 (Max) L
. RS 2 E 2 T TR NG T N2
S] SSA) - N Ry
’K? At m E_°
BPRFEA A 2 AR E A A o TR G PRI ET
S2 30% a Y 2 AL
BEMAETRED Do
TR F A T REE IR Top R
S3 15% L ‘P 2E o s AL ~

i SR A S

. BRI EIRZ SEEEY - LW E 2~ 2 B

S4 13% -

2z L= 1B °
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%%ﬁﬁ%ﬁﬂﬁpi%:sp&\&&fhﬁﬁ@w@oaé
SR<80%P% » N A% ®E ¥ % 4% > N¥HT i34 5 ¥ SR<50%PF > Bi%
%uﬁéivﬁﬂ’ujﬁﬁ%@z4%ﬁo

&2 AfE A A T A (SI&A)TE 4

v
& RI3=2 H * (Element) ¥ i -2
v
R BECGRRH R R LR W 2 PRI R 2
TR0 ~ P 301 )2 IR (Condition Rating) (Appraisal Rating)

e ]
7oy A

P = S i]z] # SR

I
v v

SR<80% i A4 SR<50% & 1%

® 2.4 % B NBIS iR #RE SR =5 542

® 2.3 ¢ TInventory Rating ; ¥ %% AASHTO §* € it 4 %% = 34 >
W 4 LRFR = j# 4o

AASHTO i\ £at 4 3F2 LRFR 4

2003 & AASHTO ;% " Manual for Condition Evaluation and Load
and Resistance Factor Rating (LRFR) of Highway Bridges ; ® > r ¥ /& %
2= £ & B3 3K 302 (Load Resistance Factor Design, LRFD)X 3+
_ FTiE 7}% P R E B LTS ”&(LRFR)’T‘&)}%B&?‘E‘B‘Q » B
AEACR] 2.5 #7700 ATy RPUR K £ gf\‘a‘ T & - B ;\ﬁz— E =N
it iz % #c(Rating Factor, RF) | E4c% * 30 &30 15 £ 7% > o 7}%—,’»5
TORE AT L EPE D RPPER R AP ETR AR AT
PHTE S FIPEFRAERF  FRIUPLAEBAH R -

{w

&
g

\

oo

&

—\

1
=3

B
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| |
v ' i
. . RF=1 ' No Further !
Design Load Rating (HL-93) 1 . , '
!'| Action Required | i
RF<1 : i
v RF=1 : :
Legal Load Rating » Permit Load E
1
RE<1 ' Rating i
1
b : :
! A 4
Higher ' , i
I Pass/Fail !
Level RF=1 ! '
Evaluation | ~  "TTTTTTTTTTTTTTOS I
(Optional)
| RF<1
\ 4
® [oad Posting
®  Strengthening
?#k@:;{oﬁm
® 2.5 % ® LRFR =& /i 42
RF m 34 (22)3+ % -
C- DC)- DW )+ P
re = C = ocXPC) = (o (OW)£ (e XP) (2.2)

(7, NLL+1IM)

HeHChRkfas ;DCHd B2 itd 2 #{ Lk
DW Gd EiE2RAE>2FF L P S F{EL bk A
ESLL 2P e IM 2 F B L2k 5 ype » BHEEE 2 2
P EGRE ypw s BARZRAZTE BB ps FP L2 AP
E2 ' E ik 2y 53R 2B E Bk R K £ (Design
Load » 7 Inventory ¥ Operating) ~ i# T§* & (Legal Load)¥r it €
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(Permit Load)m # Fe ©

A R R LR

i PRIMER LK Ay

BP0 5 I E(F 2-12) 5 @ b Bk %k @5 LRFD #%
FAdC Rn 34 #REASHLY 2 fu 5 LRFD R3P R4 ¢ g 3
)‘@5% o

% 2-12 LRFR 2. 3RR iz #k

B R(R 2-7) 0c

Good or Satisfactory 1.00

Fair 0.95

Poor 0.85

2112 p=*

PABRPESNAA L LB FERAAFERESP 5 AHZ
wRIFIR > FHEFFR TR L2 HRR2AE > &8 LT FEH
ﬁo#ﬁ{ﬁ@ﬁﬁﬁi%%~@ﬁiﬁﬁﬂﬁﬁaug#%%jﬁ
B2 BMEEILP o pAEMGERRIL R R S E 2 B (Japan
Highway Public Corporation, JH) r:ﬁ&é’f#fﬁ PR BAE(R), PR
2RAGDTHFORFFROG LB EFE AL T IFSRA(F),
P TR R EA(R), P A p R i RE R kRS
FRERRP o TR IH D D R R AR P
BIE o s RPITETAR S RPPEF P Z - RBAREZRPIET
B2 RPIERL &2 g TP o
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" (2 7R 5,000 4w/ p 2T R 2 p L AHRRE)
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241 A DERRIFY EL R &K
HEE ¢ B ¥
LRI = h
<2 | 2-5 | >5 |Total [#A | <2 | 2-5 | >5 |Total | # &
513 B3k 19 | 1.6 | 1.9 | 1.80 0.54 | 049 | 0.54 | 051 | 6
513 AR 1.7 | 2.1 | 1.8 | 1.87 0.23 | 0.10 | 0.40 | 0.26 | 16
R 13 | 1.4 | 12 [ 130] 13 |0.68| 049 | 0.18 | 042 | 7
e 16 | 1.2 | 1.1 [ 130 | 14 027|018 | 032|029 | 15
it ds . . . . . . . .
o A 03 | 01 | 0.1 | 017 ] 20 |023]0.10|0.10 | 0.14 | 19
i 12 | 1.8 | 14 | 147 | 11 [0.18 | 040 | 0.49 | 0.40 | 8
FR/ap2% | 15 | 15| 13 | 143 ] 12 028050 (023032 12
Bk 21 | 1.8 | 1.6 | 183 | 6 |0.10] 040|049 | 035 | 9
e &
ifz“" #ER 19 [ 21| 2 [200| 3 |0.10] 054|044 | 034 | 10
tg; i AT 3 3 3 3 B B B B B B
Wiz s | 13 | 15 | 1.9 | 157 9 |023]028(032|032] 13
2 ’/5‘_% 2r
ffj%“ s 33 | 1.9 | 2 | 240 | 1 |046]299 333|252 | 1
Ao A 24 119 | 15 [ 193 | 4 [204 210228213 | 2
£ 35 §Y /T
ftﬂhﬁ BT 4| 18 | 16 160 | 8 |049 084|027 052 4
AR/ RE | ] 12 | 12 | 1.13 | 16 [ 044 | 129 | 040 | 0.67 | 3
tRB/AE |09 | 12 | 13 | 113 | 17 | 0.10 | 0.62 | 023 | 0.33 | 11
iR 19 | 21 | 2.1 [203] 2 [032]099 [032]052| 5
ERS - BN
) 1 1.1 | 1.1 | 1.07 | 18 0 |0.10]0.10| 0.06 | 20
Bl
, 13 | 13| 12 [ 127 ] 15 [023]023]0.18| 020 | 18
GAX D
AL E
ﬁ"’ #* 12 | 1.8 | 1.5 [ 150 | 10 |0.18 | 0.18 | 0.28 | 0.26 | 17
#v 05|02 ] 05|04 | 19 | 05 ]0.18 028032 14
T 35 141 | 141 | 135|139 | — |036 062053052 —
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242 A BEERRYE ELREK
WiE L B S
¥ R)IE P

<2 2-5 >5 Total | # & <2 2-5 >5 Total | # &

51 B S 1 2.1 1.5 1.53 3 0.67 3.21 1.83 1.98 9
31E FA 0.7 2.1 1.3 1.37 7 0.23 2.10 2.23 1.76 14

g 0.3 2.1 0.8 1.07 10 0.23 3.66 2.84 2.69 1

;éii- 1.3 1.2 0.7 1.07 11 2.01 3.07 2.23 2.34 5
4‘% o AAAH 0 0 0 0 20 0 0 0 0 20
4‘% - 0.2 1.8 0.6 0.87 15 0.18 3.07 1.16 1.84 11

QYR 0.8 1.7 0.9 1.13 9 0.84 3.57 2.32 2.26 7
B R 1.5 1.2 0.5 1.07 12 0.50 1.51 0.28 0.89 18
4‘%} L= - 1.2 1.9 1.3 1.47 5 0.40 1.66 0.90 1.02 17
FBEEA Fi‘ﬁ — — — — — — — — — —
Wiz L 0.3 2 1.5 1.27 8 0.23 2.67 2.06 2.06 8
4‘%%’1 [ T 2.5 1.9 1.6 2.00 2 0.50 3.66 2.71 2.28 6
#ﬁ}ﬁlfé& 1.9 1.8 0.9 1.53 4 1.66 2.40 1.21 1.84 12
WHmamE | 07 | 22 | 15 | 147 | 6 | 157 | 262 | 3.7 | 267 | 2
oA/ R 0.4 1 0.9 0.77 16 0.71 2.00 2.77 1.77 13

i BB/ 0 1.9 0.9 0.93 14 0 343 2.32 2.41 3
W éﬁﬁ; 1.5 2.8 2.6 2.30 1 1.83 2.40 2.27 2.36 4
! T#- ®(xm) 0.1 1.1 0.3 0.50 18 0.10 3.21 0.90 1.50 16
ijgij;) 0.5 1.3 0.4 0.73 17 0.50 2.90 0.93 1.51 15
4‘?} BRI 0.2 1.8 1 1.00 13 0.18 2.40 2.00 1.86 10
2T 0.1 0 0 0.03 19 0.1 0 0 0.03 19
T iz 0.72 1.52 0.91 1.05 - 0.62 2.48 1.71 1.75 -
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R e %R ik

BEE L B S
¥ R)IE P
<2 2-5 >5 Total | # & <2 2-5 >5 Total | # &
51 B S 0.9 0.9 1.3 1.03 5 0.54 0.54 1.34 0.79 12
31E FA 0.8 1.1 0.8 0.90 9 0.40 0.10 0.40 0.30 18
g 0.4 1.2 0.5 0.70 14 0.49 1.96 1.17 1.25 10
51 M-
lﬁ‘;ﬁi’ﬁ % 0.6 0.5 0.6 0.57 17 0.27 0.50 1.60 0.74 13
4‘% o AAAH 0 0 0 0 20 0 0 0 0 20
4‘%5 - 0.2 2 0.8 1.00 6 0.18 3.33 2.18 2.34 2
QYR 0.7 1 0.7 0.80 11 0.68 2.00 1.57 1.34 7
B R 1.1 0.8 0.6 0.83 10 0.10 0.40 0.49 0.35 16
A‘ﬁ}\i PR 0.9 1.1 0.9 0.97 7 0.10 0.54 0.32 0.31 17
FBEEA Fi‘ﬁ — — — — — — — — — —
Wiz L 0.3 1 1 0.77 12 0.23 0.44 0.44 0.46 15
4‘%5?1 [ T 2.7 1.9 1.6 2.07 1 0.68 2.99 2.27 2.06 4
a‘ﬁ}ﬁlfé& 2.1 2.1 1.5 1.90 2 1.66 2.54 2.94 2.30 3
4‘%%5"5_‘5’/’1’5 % 0.7 2.5 1.5 1.57 3 1.57 2.72 3.17 2.87 1
oA/ R 0.4 0.9 0.6 0.63 16 0.93 1.43 1.16 1.14 11
i BB/ 0 L.5 0.7 0.73 13 0 1.39 1.57 1.31 9
W éﬁﬁ; 1.1 1.2 1.6 1.30 4 0.77 0.18 0.71 0.56 14
! 1‘#- (=) 0 1.2 0.4 0.53 18 0 3.73 1.60 1.91 5
igij;) 0.4 1.2 0.5 0.70 15 0.27 2.40 1.17 1.32 8
4‘?} BRI 0.2 1.7 0.9 0.93 8 0.18 1.79 1.21 1.37 6
2T 0.1 0 0 0.03 19 0.1 0 0 0.03 19
T iz 0.65 1.13 0.79 0.86 - 0.45 1.45 1.27 1.14 -
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£ 4-4 A lo E(R3E CI S )epPp Y o R Rik
ByE %8k
thiplE B

<2 2-5 >5 Total | # & <2 2-5 >5 Total | # &
51 B R 96.4 | 92.8 | 89.5 | 929 6 114 | 609 |207.1 | 95.1 9
513 A 98.0 | 923 | 947 | 950 | 11 2.7 | 339 | 614 | 359 | 16
P i 98.4 | 87.7 | 93.8 | 93.1 8 6.1 | 336.6 | 1823 | 1884 | 5
513 3 -
Rk 972 | 96.6 | 927 | 956 | 13 9.1 | 357 | 2148 | 797 | 12
Ao A 100 | 100 | 100 | 100 | 20 00 [ 00 | 00 | 00 20
i v 99.5 | 803 | 941 | 913 4 1.1 | 5627 | 1632 | 2933 | 2
FRARLH | 966 | 922 | 928 | 939 | 10 | 248 | 1134 | 191.1 | 106.1 | 8
Bk 947 | 953 | 98.0 | 96.0 | 15 6.6 | 244 | 55 | 134 | 18
s 4ok | 963 | 884 | 948 | 932 9 39 | 1585 | 174 | 678 | 13
FBEEA Fi‘ﬁ — — — — — — — — — —
2 99.1 | 94.1 | 934 | 955 | 12 23 | 335 | 574 | 355 | 17
M R0% | 802 | 648 | 820 | 765 1 130.3 | 340.5 | 1033 | 216.1 | 4
A A 79.0 | 753 | 829 | 789 2 | 367.8 | 273.0 | 3519 | 307.8 | 1
jfffﬁ 96.9 | 86.8 | 88.0 | 90.6 3 602 | 170.5 | 427.3 | 2254 | 3
AOR/ER# | 991 | 911 | 955 | 956 | 14 26 | 2027 | 834 | 874 | 10
R B 100 | 92.0 | 969 | 965 | 16 0.0 | 321 | 492 | 362 | 15
e 94.0 | 914 | 884 | 913 5 | 1453 | 1009 | 144.1 | 1265 | 7
AHE(FE) | 100 | 941 | 963 | 968 | 17 0.0 | 109.5 | 140.6 | 838 | 11
igi;) 993 | 951 | 97.0 | 97.1 18 1.1 | 613 | 784 | 468 | 14
jzjj: 99.8 | 855 | 933 | 929 7 0.1 |280.7 | 150.9 | 1693 | 6
2 99.2 | 100 | 100 | 99.7 | 19 2.4 0 0 0.9 19
T 96.2 | 89.8 | 932 | 93.1 — 389 | 1465 | 1315 | 1108 | -
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£ 45 A A G E(RFEPI SN )RRpPLEL R K

BEE LB S
e R|IE P

<2 2-5 >5 Total | # & <2 2-5 >5 Total | # &
51 B SR 96.4 92.8 89.5 92.9 6 11.4 60.9 | 207.1 | 95.1 12
513 AR 98.0 92.3 94.7 95.0 13 2.7 33.9 61.4 35.9 16
P 98.4 87.7 93.8 93.1 8 6.1 336.6 | 182.3 | 188.4 6
e 97.2 96.6 92.7 95.6 15 9.1 357 | 214.8 | 79.7 14
iy
7}@ oA 100 100 100 100 20 0.0 0.0 0.0 0.0 20
7&% e 99.5 80.3 933 91.0 5 1.1 562.7 | 1943 | 301.5 4
YR8 96.6 90.9 92.8 93.4 10 248 | 176.8 | 191.1 | 127.5 9
Bk 94.7 95.3 98.0 96.0 17 6.6 244 55 13.4 18
7}% o PEREE | 96.3 88.4 94.8 93.2 9 3.9 1585 | 174 67.8 15
S$FE AT — - — — — — — — — —
Wiz 4 99.1 94.1 93.4 95.5 14 23 335 57.4 35.5 17
F}ﬁi?i FFE s | 64.1 55.8 64.8 62.4 1 633.7 | 560.8 | 716.6 | 590.5 2
?}ﬁii?lﬁ&@i 69.7 71.7 81.4 73.7 2 900.8 | 573.1 | 455.9 | 626.8 1
/¢%i§l’f§ 91.9 81.8 84.7 86.1 3 553.8 | 397.0 | 573.2 | 491.8 3
AR/ RHE 99.1 86.7 93.0 93.5 11 2.6 391.1 | 198.6 | 186.2 7
L WEu 100 89.1 93.3 943 12 0.0 1413 | 194.6 | 125.5 10
i ‘Fﬁ% 923 88.7 84.3 88.4 4 297.5 | 246.0 | 334.1 | 283.6 5
_I_’fﬁfi("‘ ) 100 91.3 96.3 95.8 16 0.0 210.1 | 140.6 | 122.1 11
i?f;;) 99.3 92.3 97.0 96.2 18 1.1 1682 | 784 85.8 13
jfjf;ii 99.8 85.5 933 92.9 7 0.1 280.7 | 150.9 | 169.3 8
2w 99.2 100 100 99.7 19 24 0 0 0.9 19
= 94.6 88.1 91.6 91.4 - 1229 | 219.6 | 198.7 | 181.3 -
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-t o P00O2 | 3 | 2 | 2 |81.25| 93.75 2.82 0.060 | 5.62 | 0.55 | 18.33% | 0.704 | 12.91%
POO3 | 1| 0| 0| 100 0.00
POO1L | 0| O | O | 100 0.00
13.)}%%1‘%?&{ PO02 | 0| O | O | 100 100 4,004 | 0.085 | 852 | 0.00 | 0.00% | 1.000 | 0.00%
POO3 | 0| O | 0| 100 0.00
POO1 | 1| 0| 0| 100 0.00
14 % s 5088/
" fjﬁ%ﬂ POO2 | 1 | 0| 0| 100 100 3.837 | 0.082 | 8.16 | 0.00 | 0.00% | 0.958 | 0.00%
o POO3 | 1| 0| 0| 100 0.00
A001| 1| 0| 0| 100 100 2.79 0.059 | 594 | 0.00 | 0.00% | 0.697 | 0.00%
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ClHe |2 | Ig%k . X
Dj | Ej | Ryj | i Ici ,&;i%) Lﬁi ﬁz\ Pi Pi Wi Ri
A001| 1 (0| 0| 100 0.00
154 &%/ -K(p@@2 | 1 | 0 | O | 100 0.00
A PO02 | 1 | 0 | O | 100 0.00
POO3 | 1 | 0 | O | 100 0.00
A001| 1 |0 | 0| 100 0.00
16,40 R A1 A002| 1|0 | 0| 100 0.00
1 POOL | 0 | O | O | 100 100 2.332 | 0.050 | 496 | 0.00 | 0.00% | 0.582 | 0.00%
PO02 | 1 | 0 | O | 100 0.00
POO3 | 0 | O | O | 100 0.00
A00L1| 2 | 1 | 1 |96.875 0.15
A002 | 1|0 | 0| 100 0.00
17.% ‘Fﬁi POOL | 0 | O | O | 100 98.75 1.809 | 0.038 | 3.80 | 0.00 | 6.00% | 0.452 | 2.71%
PO02 | 2 | 1 | 1 |96.875 0.15
POO3 | 0 | O | O | 100 0.00
S001 (1|0 | 0| 100 0.00
18. & i+ :
( gl) [ zgg; 1 8 8 188 100 3.837 | 0.082 | 8.16 888 0.00% | 0.958 | 0.00%
S004 | 1|0 | 0| 100 0.00
S001 (1|0 | 0| 100 0.00
19. & i .
e ;J i 288; i 8 8 188 100 | 1.773 | 0.038 | 3.77 888 0.00% | 0443 | 0.00%
S004 | 1|0 | 0| 100 0.00
S001 (1|0 | 0| 100 0.00
20.7}% & 288; i g-) é 9?(?(:5 99.21875| 3.232 | 0.069 | 6.82 832 3.75% | 0.807 | 3.03%
S004 (1|0 | 0| 100 0.00
21 2 v 1,0 |0 100 100 0.00 | 0.00% 0.00%
SN #7 C1=99.03 #7 CI1*=96.37
357 KFLREREEE Pl PN
Di | Ej [ Rij| Icj Ici f;g I;;z Pii | P Wi’ R
1. 50 3| &y 11010 100 0.00 0 0
i 3 b 110 o 100 100 3 3.00 0.00 0.00% | 0.375 | 0.00%
2. 51 | ik 1100 100 0.00 0 0
gy T 1ol o 100 100 2 2.00 0.00 0.00% | 0.250 | 0.00%
3P 11010 100 100 5 5.00 |0.00|0.00% | 0.625 | 0.00%
4. 51 F| By 11010 100 0.00
. 100 3 3.00 0.00% | 0.375 | 0.00%
s [ w5 [1]0 [0 100 0.00 ’ ’
5. 7}% ol iR 0|00 100 0.00 0 0
A e 0 olo 100 100 6 6.00 0.00 0.00% | 0.750 | 0.00%
. | &3 | 1)0|0| 100 0.00
6.46 - . .009 .
)fﬁr e 11010 100 100 5 5.00 0.00 0.00% | 0.625
B 11010 100 0.00
T 110/|0 100 0.00
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Dij Eij Rij Icii |Ci f‘;;| I*;z; Pii Pi Wi* Ri*
8. Ak 3|12 (90625| 90.625 3 2.72 |0.35(35.00%]| 0.375 | 13.13%
9Mpc #-kk*% | 2 [ 1| 1]96.875| 96.875 4 3.88 |0.15(15.00%| 0.500 | 7.50%
10 %% A &FE 0 [ 0] 0| 100 100 2 2.00 |0.00|0.00% | 0.250 | 0.00%
NHE+F2HERL |2 1] 1|96.875| 96.875 3 291 |0.15(15.00%| 0.375 | 5.63%
1244 POO1 | 1|0 |0 | 100 0.00
Wi x| PO02 | 3|2 |2 8L25| 9375 6 5.63 |0.55|55.00%]| 0.750 | 41.25%
5 POO3 [ 1]0| 0] 100 0.00
13,4 3 POOL [0 | 0|0 | 100 0.00
Py PO02 [0 | 0| 0| 100 100 8 8.00 |0.00|0.00% | 1.000 | 0.00%
POO3 [0 | 0| 0] 100 0.00
14464 POOL | 1|0 ] 0| 100 0.00
g /tyl PO02 | 1|0 | 0| 100 100 7 7.00 |0.00|0.00% | 0.875| 0.00%
td POO3 | 1|0 0| 100 0.00
A0OL | 1|0 |0 100 0.00
5 24 A002 | 1100 100 0.00
+ POOL [ 1|00/ 100 100 5 5.00 |0.00|0.00% | 0.625| 0.00%
PO02 [1]0]| 0] 100 0.00
POO3 | 1|0 0| 100 0.00
A0OL | 1|0 |0 100 0.00
6.1 2. A002 | 1|0 | 0| 100 0.00
Py POOL [0 | 0| 0| 100 100 5 5.00 |0.00|0.00% | 0.625| 0.00%
PO02 | 1[0 |0 100 0.00
POO3 |0 | 0| 0| 100 0.00
A00L | 2| 1|1 96875 0.15
179 5 A002 | 1|0 | 0| 100 0.00
" POOL [0 | 0| 0| 100 98.75 6 593 |0.00|6.00% | 0.750 | 4.50%
PO02 | 2| 1| 196875 0.15
POO3 [0 | 0| 0| 100 0.00
%? Z'i# 288; 1 8 8 igg 100 8 8.00 8:88 0.00% | 1.000 | 0.00%
;) S003 | 1]0] 0| 100 : 000 0T et
: S004 | 1|00/ 100 0.00
1981~ 11 o To | 100 Tl 0
;)( Yso0z T2 1o Tol 100 100 6 6.00 G 0.00% | 0.750 | 0.00%
” S004 |1 |0|0 ]| 100 0.00
S001 (10| 0| 100 0.00
20.46 | S002 |2 | 1|1 |96.875 0.15
i i s003 110 0T 100 99.21875 7 6.95 G 3.75% | 0.875 | 3.28%
S004 | 1|0 |0 100 0.00
il' A 1/0]|0/| 100 100 1 1.00 |0.00|0.00% | 0.125 | 0.00%
be P1=99.00 P1*=93.98
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% 5-8 #F 3 My RIHF AT Pl 237 PI™ i

FTPIE£ & | 1R Ic; 3 * *
Dij Eij Rij ICii ICi Tfil/f‘ﬁi + £ 1 %; Pii Pi Wi Ri
e #@ 1|00 100 0.00
1505 Bu 3 100 | 1.855 | 0.039 | 3.95 0.00% | 0.463 | 0.00%
PRER T [0 [0 100 0.00 ° °
o #3100 100 0.00
25153 . . . 00% | O. 009
515 A w1 oo 100 100 | 1351 | 0029 | 287 [ - 0.00% |0.337 | 0.00%
ek 1]0]0] 100 100 | 2591 | 0.055 | 551 | 0.00 | 0.00% | 0.647 | 0.00%
o %4 1]0] 0] 100 0.00
451EEH . . : 00% | O. 009
51 w110 ol 100 100 | 1443 | 0031 | 807 [ 0.00% | 0.360 | 0.00%
) ##%] 0] 0] 0] 100 0.00
5.4 - 100 | 3.608 | 0.077 | 7.68 0.00% | 0.901 | 0.00%
e RA #3000 100 0.00 ° 0
] #3100 100 0.00
6.4% - . . . 00% | O. 009
tho a1 10 ol 100 100 | 3441 | 0073 | 732 [ 0.00% | 0.859 | 0.00%
TE®/3 2 |E=| 1|00 100 0.00
100 | 2.002 | 0.043 | 4.26 0.00% | 0.500 | 0.00%
I w4 1] 0] 0] 100 0.00 ° 0
8. E K 3| 1] 2 |90625| 90.625 | 158 | 0.034 | 3.05 | 0.35 | 35.00% | 0.395 | 13.81%
OMfm #-k®% | 2 | 1| 1 |96.875| 96.875 | 1.351 | 0.029 | 2.78 | 0.15 | 15.00% | 0.337 | 5.06%
104 %%~ | 0] 0] 0| 100 100 0 | 0000 | 0.00 | 0.00 | 0.00% |0.000| 0.00%
F+HF2 %% | 2 | 1| 1 96875] 96.875 | 1.351 | 0.029 | 2.78 | 0.15 | 15.00% | 0.337 | 5.06%
12,4 POOL| 1 | 0 | 0| 100 0.00
o P002| 3 | 2 | 2 | 81.25 | 9375 | 282 | 0.060 | 562 | 0.55 | 55.00% | 0.704 | 38.74%
PO03| 1 | 0 | 0 | 100 0.00
POOL| 0 | 0 | 0 | 100 0.00
1344 s #[P002| 0 | 0 | 0 | 100 100 | 4004 | 0085 | 852 [ 0.00 | 0.00% | 1.000 | 0.00%
PO03| 0 | 0 | 0 | 100 0.00
POOL| 1 | 0 | 0| 100 0.00
Tt
}%‘f%"wﬂ PO2| 1 10101 100 100 | 3837 | 0.082 | 816 2% 000% |0.958 | 0.00%
LA Poo3| 1 | 0| 0| 100 0.00
A00L| 1 | 0| 0| 100 0.00
15 3+ a2 |A002] 1[0 [0 100 0.00
s POOL| 1 | 0 | 0| 100 100 279 | 0.059 | 594 | 0.00 | 0.00% |0.697 | 0.00%
P002| 1 | 0 | 0 | 100 0.00
PO03| 1 | 0 | 0 | 100 0.00
A00L| 1 | 0| 0| 100 0.00
16,0 2 . A002[ 1[0 | 0] 100 0.00
o POOL| 0 | 0 | 0 | 100 100 | 2.332 | 0050 | 496 [ 0.00 | 0.00% | 0582 | 0.00%
- P002| 1 | 0 | 0 | 100 0.00
PO03| 0 | 0 | 0 | 100 0.00
A00L| 2 | 1| 1 |96.875 015
A002| 1 |0 | 0| 100 0.00
179 555 [POOL1] 0 | 0 | 0 | 100 | 9875 | 1.809 | 0.038 | 3.80 [ 0.00 | 6.00% |0.452 | 2.71%
Po02| 2 | 1 | 1 |96.875 015
PO03| 0 | 0 | 0 | 100 0.00
S001| 1 | 0|0 100 0.00
18. & 4 #[5002] 1 | 0 | 0 | 100 0.00 . .
%) 0031 oo 200 100 | 3837 | 0.082 | 816 [ - 000% |0.958 | 0.00%
S004] 1 ] 0|0 100 0.00
19. 7 # 2[S00L| 1 [ 0 [ 0 | 100 100 | 1.773 | 0038 | 3.77 | 0.00 | 0.00% | 0.443 | 0.00%
S002] 1 | 0|0 100 0.00
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Dij E'J Rij ICii Ic; ;T‘(T’I;Lj‘i,f - A:Z_TL f I*;j_\ Pii P; Wi* Ri*
(%) soo3| 1 oo 100 0.00
soo4| 1 [ oo 100 0.00
soot| 1 oo 100 0.00
. s002| 2 [ 1| 1 [96.875 0.15 . o
20 45 5 4% s0031 1 o o 1o |99-21875| 3.232 | 0.069 | 6.82 o 3.75% | 0.807 | 3.03%
soo4| 1 [ oo 100 0.00
21, # v 1 (0|0 100 100 0.00 | 0.00% 0.00%
ot 57 P1=99.03 37 PI*=94.17
% 5-9 A= ,’E e %ﬁ;‘?da‘ﬁ!}?%‘r Pl 87 Pl*ext 2 4
7Pl # )
i , . o | 2R lCERE 5 | Pi=10 * *
Dy | Ej | Ry | lci Ic; L ;1 e ‘ P Wy | W Ri
e ## 11010 100 0.00
1.51 5 g 3 . . . .000 . .000
515 B w1100 100 100 1.855 | 0.039 | 3.95 500 0.00% | 0.463 | 0.00%
el #x01|0][ 0| 100 0.00
25152 . . . .000 . .000
5138 AP wm 1o o 100 100 1.351 | 0.029 | 2.87 000 0.00% | 0.337 | 0.00%
3.7 1100 100 100 2591 | 0.055 | 551 | 0.00 | 0.00% | 0.647 | 0.00%
el #x1|0] 0| 100 0.00
4.5 EH . . . .000 . .009
513 38 wm 1o o 100 100 1.443 | 0.031 | 3.07 000 0.00% | 0.360 | 0.00%
. ## | 0] 0] 0| 100 0.00
5.4 & A . . . .000 . .000
i o A w00l o] 100 100 3.608 | 0.077 | 7.68 500 0.00% | 0.901 | 0.00%
) #x1|0] 0| 100 0.00
6.4 = . . . .000 . .000
e wm 1o o 100 100 3.441 | 0.073 | 7.32 000 0.00% | 0.859 | 0.00%
7w/ 1] 0] 0] 100 0.00
100 2.002 | 0.043 | 4.26 0.00% | 0.500 | 0.00%
i w3 10| 0] 100 0.00 ° 0
8. B ¥ ks 311290625 90625 | 1.58 | 0.034 | 3.05 | 0.35 | 35.00% | 0.395 | 13.81%
9Af & £ k% 2|1 |1|9.875| 96.875 | 1.351 | 0.029 | 2.78 | 0.15 | 15.00% | 0.337 | 5.06%
10 %% 4~ [ 0] 0|0 100 100 0 0.000 | 0.00 | 0.00 | 0.00% | 0.000 | 0.00%
A2 2|1 |1(96875| 96.875 | 1.351 | 0.029 | 2.78 | 0.15 | 15.00% | 0.337 | 5.06%
12,46 53k Poo1| 1 [ 0] o0][ 100 0.00
i PO02 | 3| 2| 2]8125 | 9375 2.82 | 0.060 | 562 | 0.55 | 55.00% | 0.704 | 38.74%
Po03| 1[0 0[ 100 0.00
PooL| 0| 0] o0 100 0.00
1344 @ P002 [ 0 [ 0 [ 0 | 100 100 4004 | 0.085 | 852 | 0.00 | 0.00% | 1.000| 0.00%
P03 | 0| 0] 0| 100 0.00
. . .nP00L|[ 1 [ 0] 0] 200 0.00
14, 4
/%fwwi Poo2 | 1[0 o0 100 100 3.837 | 0.082 | 8.16 | 0.00 | 0.00% | 0.958 | 0.00%
A P03 | 1 [ 0] 0[ 100 0.00
A00L[ 1 [0 [0 100 0.00
15 2 )+ A002] 1 [0 [0 100 0.00
iy % Poo1| 1 [ 0] o0][ 100 100 279 |0.059 | 594 | 0.00 | 0.00% |0.697 | 0.00%
Poo2 | 1[0 o0 100 0.00
P03 | 1 [ 0] 0| 100 0.00
16. + 2 #./|A001] 1 [ 0 [0 | 100 100 2.332 [ 0.050 | 496 | 0.00 | 0.00% |0.582| 0.00%
PR A002( 1 [ o [0 100 0.00
PooL| 0| 0] o0 100 0.00
Poo2 | 1[0 0o 100 0.00
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Pl £
P RO Pi =1-I1 * @
Dij Eij Rij ICii Ic; % :;;'fﬁ e Ig_- Pii (Il- Pii) Wi R;
POO3 | 0 | 0 | 0 | 100 0.00
A00L| 2 | 1 | 1 | 96.875 0.15
A002| 1 | 0 | 0| 100 0.00
17.% 44 [POOL| 0 | 0 | 0 | 100 | 98.75 | 1.809 | 0.038 | 3.80 [ 0.00 | 27.75% | 0.452 | 12.54%
PO02 | 2 | 1 | 1 |96.875 0.15
POO3 | 0 | 0 | 0 | 100 0.00
S00L| 1] 0| 0| 100 0.00
18. i £ #[S002 | 1 | 0 | 0 | 100 0.00 . .
() o051 1o T o 100 100 | 3837 |0.082 | 816 [~oo-| 0.00% | 0958 | 0.00%
S004 | 1] 0| 0| 100 0.00
S00L| 1] 0| 0| 100 0.00
19. &l # #[S002 | 1 | 0 | 0 | 100 0.00 . .
4 %) o051 1o T o 100 100 | 1773 | 0.038 | 877 [~oo| 0.00% | 0443 | 0.00%
S004 | 1] 0| 0| 100 0.00
S00L| 1] 0| 0| 100 0.00
. S002 | 2 | 1| 1 |96.875 0.15 . .
2045 ¥ iss T To o 100 | 9921875 | 3.232 | 0.069 | 682 75— 15.00% | 0.807 | 12.11%
S004 | 10| 0| 100 0.00
21, 2 v 1]0]0] 100 100 0.00 | 0.00% 0.00%
Py 27 PI=99.03 PI*# 2% =92.56
%510 % 5-5~% 5O MNP LA P A R
1 95 % 96 % 97 % 98 % 99
fé " CI*=96.18% 37 CI*=96.37% P1*=03.98% 37 PI*=94.17% |  PI*.5=92.56%
Woa [ Hese [ RS EEA | RS | BEAL | R | BeE | R | EEA | R
iz (%) | P &fE | (%) A (%) | P &F | (%) P LA (%)
" " 12 it 12 o
12 3 8 g 12 3 - -
1 2 F | g5 | B | gg | HREF | 405 | g | 3874 | mamwm | 3874
EK % EK % %
" L2 e 8 B3 e
2 | 8Bk | 1313 | @i | 1291 | 8 Ak | 13.13 % 1381 | 8.4k | 1381
5
9.4 5 9.4
_ k3 ) £k s
3 9@" Flas| % | 506 9;?1;; "l 75 | % | 306 17';“ﬁ 12.54
1 1
2k L
204 7 20.4f5 & 20.4f 7
114+ % 113+ 2
4 Jg; 563 | M/4cd: | 3.03 Jg; 563 | /g | 303 | wmMes | 1211
22 MR 2 HE R
Ot £
" 17.1 55 " 17 # 4 ko
b Lz 4y ﬁ 22 % ﬁ
5 | 17.0 454 | 45 “ 271 | 17.0 555 | 45 “ 271 | {1y | 506
kT
2045 7 % 2045 7
6 [ de 3.28 SRR 3.28
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1185 4215 F RAPAT

+ 18 st %+ 18 s
BoBC |8 [300mm [600mm (900mm | B £ | |300mm [600mm [900mm
00K | R v v B 00K | L v v B
05K | R v v % 0.5K L [l [l [t
10K | R [l [t [l 10K | L [l [t [t
15K | R [l [t [l 1.5K L [l [l [t
20K | R [ [ [l 20K | L [l [l [l
25K | R [ [ [l 25K | L [l [l [l
30K | R v v B 30K | L v v B
35K | R [ [ [l 35K | L [l [l [l
40K | R [ [ [l 40K | L [l [l [l
45K | R [ [ [l 45K | L [l [l [l
50K | R i (8 (8 50K | L i (8 (8
56K | R i (8 (8 55K | L i (8 (8
6.0K | R i (8 (8 6.0K | L i (8 (8
65K | R i (8 (8 65K | L i (8 (8
70K | R i (8 [l 7.0K L i [ (8
75K | R i (8 [l 7.5K L i [ (8
80K | R i (8 (8 80K | L i (8 (8
85K | R [l [l [l 8.5K L [l [l [
90K | R [l [l [l 9.0K L [l [ [
95K | R [l [l [l 9.5K L [l [ [
100K| R [ [t [l 100K | L [ [ [
105K| R [ [t [l 105K | L [ [ [
11.0K| R [ [t [l 11.0K| L [ [ [
115K| R [ [t [l 115K| L [ [ [
120K| R [l [t [l 120K | L [l [t [t
125K | R [l [t [l 125K | L [l [l [t
13.0K| R [l [t [l 13.0K| L [l [t [t
135K| R [l [t [l 135K | L [l [l [t
140K| R [l [t [l 140K | L [l [l [t
145K| R [l [t [l 145K | L [l [l [t
150K| R [ [l [l 150K| L [ [ [l
155K | R [ [l [l 155K | L [ [ [l
16.0K| R [ [l [l 16.0K| L [ [ [l

i g 2-1




4 18 5 4 18 s
gl |8 [300mm [600mm (900mm | B £ | i3 |300mm |[600mm [900mm
16.5K | R i 5 % 165K | L i 5 5
17.0K| R & 5 < |17.0K| L 5 5 5
175K | R (G G " |175K| L G &S [
180K | R (G G % |18.0K| L G &S [
185K | R (G G % |185K| L G &S [
19.0K| R (G G % |19.0K| L G &S [
195K | R (G G % |195K| L G &S [
20.0K| R (G G % |20.0K| L & G [
205K | R (G 5" % 205K | L % 5" [
21.0K| R ? v B 21.0K| L (G [ v
215K | R (G 5" ¢ 215K | L % [ 4
220K | R (G 5" % |22.0K| L % 5" [
225K | R [ 4 B 225K | L [ 4 %
23.0K| R (G 5" ¢ 23.0K| L % [ 4
235K | R (G 5" ¢ 235K | L 5" v %
240K | R G 4 % 240K | L G v %
245K | R ? 4 % 245K | L ¢ v B
250K | R ? 4 % 25.0K| L G v %
255K | R G 4 % 255K | L G v %
26.0K| R G 4 % 26.0K| L ¢ v B
265K | R G 4 % 26.5K| L G v %
27.0K| R (G (G v 27.0K| L (G G ?
275K | R 58 4 B 275K | L 5 4 %
28.0K| R 5 5 % |28.0K| L 5 5 5
285K | R 5 5 % |285K| L 5 5 5
29.0K| R 58 4 B 29.0K| L 5 4 %
295K | R 58 4 B 295K | L 5 4 %
30.0K| R 5 v B 30.0K | L 5 v %
305K | R G v B 305K | L G v %
31.0K| R G v B 31.0K| L G v %
315K| R (G G % |315K| L G G [
32.0K| R G v B 32.0K| L 7 4 %
325K| R G v B 325K | L 5" v %
33.0K| R G v B 33.0K| L &S v %
335K | R G v B 335K | L G v %

i 4 2-2




4 18 5 4 18 s
gl |8 [300mm [600mm (900mm | B £ | i3 |300mm |[600mm [900mm
340K | R v v % 340K | L 5" 4 %
345K | R 58 4 % 345K | L 5 4 %
35.0K| R G v B 35.0K| L G v %
355K | R G v B 355K | L G v %
36.0K| R G v B 36.0K | L G v %
365K | R i 4 B 36.5K| L [ 4 %
37.0K| R G v B 37.0K| L G v %
375K| R G v B 375K | L 5" v %
38.0K| R P 4 B 38.0K| L [ 4 %
385K | R [ 4 B 385K | L [ 4 %
39.0K| R [ 4 B 39.0K| L [ 4 %
395K | R [ 4 B 395K | L [ 4 %
40.0K| R v 4 B 40.0K | L [ 4 %
405K | R [ 4 B 405K | L [ 4 %
41.0K| R v v %  |410K| L v v %
415K | R v v % |415K| L v v %
420K| R G 4 %  |420K| L G v %
425K | R G 4 % |425K| L v v ®
430K| R v v % |43.0K| L v v %
435K | R G 4 % |435K| L G v %
440K | R G 4 % |440K| L G v %
445K | R G 4 % |445K| L G v %
450K | R 58 4 % 450K | L 5 4 %
455K | R v v % |455K| L v v %
46.0K| R 58 4 % 46.0K| L 5 4 %
465K | R 58 4 % 465K | L 5 4 %
470K| R " v % 470K | L 5" P %
475K | R 58 4 % 475K | L 5 4 %
480K | R G v % |48.0K| L G v %
485K | R G v % |485K| L G v %
490K | R G v %  |49.0K| L 5" v %
495K | R G v % |495K| L 5" v %
50.0K| R G G % |50.0K| L & G [
50.5K | R G v B 50.5K | L &S v %
51.0K| R G v B 51.0K | L G v %

it 2-3




4 18 5 4 18 s
gl |8 [300mm [600mm (900mm | B £ | i3 |300mm |[600mm [900mm
51.5K| R 58 4 % 51.5K| L 5 4 %
52.0K| R 58 4 % 52.0K| L 5 4 %
525K | R [ 4 % 525K | L i i %
53.0K| R ¢ v B 53.0K| L ¢ ¢ %
535K | R 7 v B 53.5K| L ¢ ¢ %
540K| R v v B 54.0K| L v ¢ %
545K | R (G v % 545K | L v 4 %
55.0K| R (G G v 55.0K| L (G [ v
55.5K | R (G 5" ¢ 55.5K | L % [ 4
56.0K | R (G 5" ¢ 56.0K | L (G [ v
56.5K | R ? 4 % 56.5K | L v v %
57.0K| R ? 4 % 57.0K| L v v %
575K | R ? 4 % 575K | L v v %
58.0K| R ? 4 % 58.0K| L v v %
585K | R [ 4 B 585K | L i 4 %
59.0K | R G 4 % 50.0K| L G v %
59.5K | R G 4 % 59.5K| L G v %
60.0K | R G 4 % 60.0K| L G v %
60.5K | R ? 4 % 60.5K| L ¢ v B
61.0K| R ? 4 % 61.0K| L G v %
615K | R G 4 % 61.5K| L G v %
62.0K| R ? 4 % 62.0K| L G v %
625K | R 58 4 % 625K | L v P %
63.0K| R v v B 63.0K| L v v %
63.5K| R v v B 63.5K| L v v %
64.0K| R v v B 64.0K| L v v %
645K | R v v B 645K | L v v %
65.0K| R v v B 65.0K| L v v %
65.5K | R G v B 65.5K | L G v %
66.0K| R G v B 66.0K | L G v %
66.5K | R G v B 66.5K | L 7 4 %
67.0K| R G v B 67.0K| L 5" v %
67.5K| R (G v % 67.5K| L v 4 %
68.0K| R G v B 68.0K | L 7 4 %
68.5K | R ¢ v B 68.5K| L ¢ ¢ %

g 2-4




4 18 5 4 18 5
gl |8 [300mm [600mm (900mm | B £ | i3 |300mm |[600mm [900mm
69.0K| R 5 v B 69.0K | L v 4 B
69.5K | R 5 v B 69.5K | L 5 v B
70.0K| R G v B 70.0K | L G v %
705K| R G v B 705K | L G v %
71.0K| R v v B 71.0K| L v v %
715K | R & i % 715K | L v v %
720K| R [ 4 % 720K | L [ 4 %
725K | R [ 4 % 725K | L [ 4 %
73.0K| R [ 4 B 73.0K| L [ 4 %
735K | R ? v B 735K | L v v %
740K | R [ 4 B 740K | L [ 4 %
745K | R [ 4 B 745K | L [ 4 %
75.0K| R [ 4 B 75.0K| L [ 4 %
755K | R [ 4 B 755K | L [ 4 %
76.0K| R [ 4 B 76.0K| L [ 4 %
765K | R G 4 % 76.5K| L G v B
770K | R G 4 % 77.0K| L G v B
775K | R G 4 % 775K | L G v B
780K | R G 4 % 78.0K| L G v B
785K | R G 4 % 785K | L G v B
790K | R ? 4 % 79.0K| L G v B
795K | R (G (G v 795K | L v ® B
80.0K| R v v B 80.0K| L v v %
80.5K | R 5 v B 80.5K | L 5 v B
810K| R 58 4 % 81.0K| L 5 4 %
815K | R 58 4 % 815K | L 5 4 %
82.0K| R 58 4 % 82.0K| L 5 4 %
825K | R 58 4 % 825K | L 5 4 %
83.0K| R & G 4 83.0K| L v v %
835K | R G v B 83.5K | L G v %
84.0K| R G v B 84.0K| L 5" v %
845K | R v v B 845K | L v ¢ %
85.0K| R ¢ v B 85.0K| L 7 ¢ %
855K | R ¢ v % 85.5K | L v % %
86.0K| R ¢ v B 86.0K| L ¢ ¢ %

it 45 2-5




4 18 s 4 18 5
gl |8 [300mm [600mm (900mm | B £ | i3 |300mm |[600mm [900mm
86.5K| R v v % |865K| L v v B
87.0K| R v % B 87.0K| L v % %
875K| R v % B 875K | L v % %
88.0K| R v v % |88.0K| L v v B
885K | R G v % |885K| L G v %
89.0K| R G v % |89.0K| L v v B
895K | R v v % |895K| L v v B
90.0K| R v v % |90.0K| L v v B
905K | R v v % |905K| L v v B
91.0K| R 4 % B 91.0K| L 4 % %
915K | R v v %  |915K| L v v B
92.0K| R v v % |92.0K| L v v B
925K | R v v % |925K| L v v B
93.0K| R v v %  |93.0K| L v v B
935K | R v v %  |935K| L v v B
94.0K| R G v % |940K| L G v B
945K | R & v % | 945K| L & v B
95.0K| R & v % |950K| L & v B
955K | R & v %  |955K| L & v B
96.0K| R & v % |96.0K| L & v B
96.5K | R & v % |965K| L & v B

it 45 2-6




+21: i 21:
Fege | s | 300mm | 600mm | 900mm | g EC | Fi | 300mm | 600mm | 900mm
0.0K R 6 G v 0.0K L i 4 %
05K | R o v 3 0.5K L ¢ o 3
1.0K R v v % 1.0K L v v %
1.5K R v v % 1.5K L v v %
2.0K R v v v 2.0K L v v v
2.5K R v v % 2.5K L v v %
3.0K R v v % 3.0K L v v %
3.5K R [ i P 3.5K L [ 8 v
4.0K R v v % 4.0K L v v %
4.5K R 6 G v 4.5K L i 4 %
50K | R o v 3 5.0K L ¢ o 3
55K | R o o B 5.5K L B 3 3
6.0K R v v % 6.0K L v v v
65K | R o v 3 6.5K L ¢ o 3
7.0K R v v % 7.0K L v v %
7.5K R v v % 7.5K L v v %
8.0K R v v % 8.0K L v v %
8.5K R v v % 8.5K L v v %
9.0K R v v % 9.0K L v v %
95K | R o v 3 9.5K L ¢ o 3
100K | R v v % 100K | L v v %
105K | R G G v 105K | L i 4 4
11.0K R v v B 11.0K L v v B
11.5K R v v B 11.5K L 4 v B
120K | R v v % 120K | L v v %
125K | R [ i P 12.5K L [ 8 v
130K | R Y [ v 13.0K L [ Y v
135K | R G G v 135K | L (G 6 G
140K | R [ i P 14.0K L [ 8 v
145K | R Y [ v 14.5K L [ Y v
150K | R v v v 150K | L 6 G 4

i 2-7




+21: +21:
Fege | s | 300mm | 600mm | 900mm | g EC | Fa | 300mm | 600mm | 900mm
155K | R v v v 155K | L v v v
16.0K | R [ i P 16.0K L [ 8 v
165K | R v v v 165K | L v v v
170K | R G 6N v 170K | L i 4 4
175K | R [ i P 17.5K L P v 4
180K | R v v v 18.0K | L v v v
185K | R G G v 185K | L (G G 4
190K | R [ i P 19.0K L [ 8 v
195K | R v v v 195K | L v v %
200K | R G G v 200K | L i 4 4
205K | R [ i P 20.5K L P v 4
210K | R (a [ v 21.0K L [ Y v
215K | R G G v 215K | L i 4 4
220K | R 6 G v 220K | L 6N %, 4
225K | R (a [ v 22.5K L [ Y v
230K | R G G v 230K | L i 4 4
235K | R [ i P 23.5K L [ 8 v
240K | R 5 N ¢ 240K | L v 4 v
245K | R G G v 245K | L (G %, 4
250K | R [ i P 25.0K L [ 8 v
255K | R Y [ v 25.5K L [ Y v
260K | R G G v 260K | L (G %, 4
265K | R [ i P 26.5K L [ 8 v
2/0K | R Y [ v 27.0K L [ Y v
275K | R G G v 275K | L (G G 4
280K | R 6 G v 280K | L 6N %, 4
285K | R ey " ¢ 285K | L ¢ o B
290K | R G G v 290K | L (G G 4
295K | R v v i 29.5K L v v 4
300K | R v v v 300K | L G " v
305K | R G G v 305K | L i 4 4
310K | R [ i P 31.0K L [ 8 v

it 45 2-8




B | 900mm | E.fc | iy 900mm
315K | R v 315K | L v
320K | R v 320K | L v
325K | R v 325K | L i
330K | R v 330K | L v
33.5K R i 33.5K L 4
340K | R v 340K | L v
345K | R (G v 345K | L 4
350K | R o ¢ 35.0K | L 3
355K | R v v 355K | L v
36.0K | R (G v 36.0K | L 4
36.5K R [ P 36.5K L v
370K | R v v 370K | L v
375K | R (G v 375K | L 4
380K | R v v v 380K | L v
385K | R v v v 385K | L v
390K | R v v v 39.0K | L (G
39.5K R v v i 39.5K L 4
400K | R v v v 40.0K | L i
405K | R (G 5 G 405K | L 4
41.0K R [ [ [ 41.0K L v
41.5K R 8 [ 8 41.5K L v
420K | R (G 5 G 420K | L 4
42.5K R [ [ [ 42.5K L [
430K | R v v v 430K | L i
435K | R v v v 435K | L v
44.0K R v v i 44.0K L s
445K R v v 4 44 5K L i [
450K | R v v v 450K | L v v
45.5K R [ [ [ 45.5K L P v
46.0K | R v v v 46.0K | L v i
465K | R v v v 465K | L v v
470K | R [ (¢ 470K | L 4 4

it 2-9




+21: +21:
Fege | s | 300mm | 600mm | 900mm | g EC | Fa | 300mm | 600mm | 900mm
475K | R (G 5 G 475K | L i 4 4
480K | R v v i 48.0K L v v 4
485K | R v v v 485K | L v v v
490K | R v v v 490K | L v v v
495K | R v v i 49.5K L v v 4
500K | R 4 v v 500K | L v v v
505K | R (G 5 G 505K | L i 4 4
510K | R v v v 51.0K L v v v
915K | R (a [ 4 51.5K L i 4 v
520K | R v v v 520K | L v v v
525K | R v v i 52.5K L [ 8 v
530K | R v v v 530K | L G i v
535K | R v v v 535K | L 6 G 4
540K | R v v i 54.0K L v v 4
945K | R 4 v 4 54.5K L [ Y v
55.0K | R v v v 55.0K | L v v v
555K | R v v i 55.5K L v v 4
56.0K | R 4 v v 56.0K | L v v v
56.5K | R v v v 56.5K | L v v v
570K | R [ i P 57.0K L [ 8 v
575K | R v v 4 57.5K L [ Y v
580K | R v v v 58.0K | L v v v
585K | R v v i 58.5K L v v v
590K | R [ [ 4 59.0K L v v v
505K | R v v v 505K | L v v v
60.0K | R v v v 60.0K | L v v v
60.5K | R 4 v v 60.5K | L v v v
61.0K | R v v % 61.0K | L v v %
615K | R v v i 61.5K L [ 8 v
620K | R v v v 620K | L v v v
625K | R G G v 625K | L i 4 4
63.0K | R v v v 63.0K | L 6N G 4

45 2-10




£ 21 £ 213
BBl | Fs | 300mm | 600mm | 900mm | g £ | st | 300mm | 600mm | 900mm
635K | R 4 i i 635K | L v v v
640K | R v v % 64.0K L P v 4
645K | R (Y [ i 64.5K L i 4 v
65.0K | R 4 i i 65.0K | L v v %
655K | R v v % 65.5K L P v B
66.0K | R 59 5 v 66.0K | L v 4 v
66.5K | R (G 6N v 66.5K | L G G 4
67.0K | R v v P 67.0K L P v v
675K | R 4 v i 67.5K L i 4 v
68.0K | R 4 i i 68.0K | L v v v
685K | R v v i 68.5K L [ [ v
69.0K | R 5 N G 69.0K | L v ¢ 4
69.5K | R 4 i i 69.5K | L G G 6
700K | R v v i 70.0K L P v 4
705K | R 4 v i 70.5K L P 4 v
710K | R (G 6N % 710K | L i 4 4
715K | R [ [ [ 71.5K L P v 4
720K | R 4 4 v 720K | L v v v
725K | R (G 6N % 725K | L G G 6
73.0K | R v ¢ i 73.0K L [ [ [
735K | R (" [ [ 73.5K L 4 v v
740K | R (G 6N % 740K | L 4 4 4
745K | R [ [ [ 74.5K L [ [ [
750K | R (" [ [ 75.0K L 4 v v
755K | R (G 6N % 755K | L G G 6
76.0K | R v v i 76.0K L [ [ [
765K | R (Y [ [ 76.5K L 4 v 4
770K | R (G 6N % 770K | L G G 6
775K | R [ [ [ 77.5K L [ [ [
78.0K R = [ [ 78.0K L [ 1= =
785K | R (G 6N % 785K | L i 4 4
790K | R v v i 79.0K L P v 4

4 2-11




HE I P8 B | s 900mm
79.5K R 79.5K L v
80.0K R 80.0K L (15
80.5K R 80.5K L =
81.0K R 81.0K L i
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