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A Study on Seismic Damage Evaluation and Retrofit of

Existing Steel Tower for Power Transmission composed of Angle sections

ABSTRACT

It is necessary to screen the structural safety of existing angle steel lattice towers for power
transmission reasonably and easily from various points of view and prioritize various measures, and the
construction of screening methods focusing on seismic performance is required as one of the indicators.
This research aims to establish a screening method of towers focusing on seismic performance against
extreme earthquakes, and it is proposed that simple seismic damage evaluation and some reinforcement
methods contributing to its screening. This thesis consists of the following six chapters.

In Chapter 1 presents the background of this study, previous research and the purpose of this thesis.

In Chapter 2, an evaluation formula for the inelastic overall buckling capacity of main post with lap
joint, which are essential for maintaining steel tower structures, is established following JeZek's theory
on which the current design formula JEC-b curve is based.

In Chapter 3, the effect of reinforcement adding flat bars on the buckling resistance of main posts is
examined by means of member tests. It is shown that there are two types of buckling modes, one is that
flat bar and the existing member buckle as a composite cross section, and the other is that the flat bars
are buckling in advance. Based on these results, an evaluation method for bearing capacity is proposed
and its applicability is verified through comparison with experimental and analytical values.

In Chapter 4, an index for seismic evaluation of steel lattice towers considering the buckling of
diagonal braces is proposed, followed by its screening flow which aims to select towers that can be
repaired after a severe earthquake and to compare the seismic margin between towers. The index will be
the core of the screening focusing on the seismic performance against an extreme earthquake, and it will
be used the index for the prioritization of measures.

In Chapter 5, in order to reinforce the connections of angle diagonal braces, retrofit methods attaching
the additional steel plates using adhesive bonding are proposed and real size mock-up tests and finite
element analysis are carried out. The result is confirmed that the adhesive reinforcement reduces the
damage concentration around the existing bolt holes of the angle section and improves the deformation
performance of the brace.

In Chapter 6, conclusions of this thesis are summarized.
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JESREE IR D Z & & JEC-b I —7, AU B —7 MRS 5,) 20 CRd, 7238, Uk 2.8)
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—HIIH A D T LN TE, JECD I —7 HERIE L BRAFaxbiiz R LT 5, dFlilk v F28Rr
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9 L150-15¢1-30 1:1 LI150x15 LI150x15 132 292 30 0.36 1095 0.88 Hk 8 R 0.90 097 132 0.66 0.78
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14 L150-15q1-80 1:3 LI150x15 LI150x15 132 292 80 0.96 700 0.57 o 0.64 0.78 132 0.50 0.51
15 L130-12¢1-40* 1:1 L130x9 L150x15 091 292 45 0.56 764 0.84 kT 5T R 0.84 0.92 091 0.62 0.77
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2.6.2. IREFRFTR ERRIEDLE
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2 CP-L-3 0.60 0.78 0.82 091 1.31 0.67 0.72 0.68 041 0.61 0.59
3 CP-L-4 0.90 0.52 0.68 0.80 1.31 0.36 0.49 0.48 0.23 0.46 0.46
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2.6.3. /L OTREDHE

SR L7 ARG A E 2 5 &, MREEEOMSIXE DS FInIC RV T T, fFRFALE
H/L OO 1G% FIRME H/Lnin % & 2 FREHE TEAUE, B2 — I Z AN T 6e
L7, AEICRE LA e EERGCENT 258 ICA SR —EC R B2 b
%, & 2T, AR TITREE N (LSS s AR HAE 2105 S &, Mk TFALE H/L O T BRAE H/Lmin
DERMEZ RS D,

B 2.6.517F K91, HL OREICITERMKFOERME by & HRFF O SHiAET
DFREE by R T 2 MER B 5, ARE TIEZEN D DEHRR(2-58)F L OH(2-59)D & 9 10Fk
BIn2b0E LT, REBBLIOBOWMY 5L5/NMELZRET D Z L THITT 2,
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EHLNTND, TNESEZIZTIUL, h=e+2Fi+e1 >3F ERETE 50T, K(2-60)%E

)Eﬁj—éo
Br=3.0 (2-60)

BT, SEEBEEEE by ZRE T D hy DR/ MEORE TIEX 2.6.7 12779 KL 5 72 GPL 23720
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% LU EERE by 1326 E LTHETE, gIdX2-62)E b, ALY, FEHREHIBT D
BER D ER Y A RITFRBRAIIZ L120X8 FREEToH Y B Y & A 0, 1 —MINIZ 45° THDHZ
&, Bid T O TFREM OERAE 6,17 %AIIZ K=0.09~0.13 77 (82.6° ~849° ) TH
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ho=h, +h, +h, =304 ——0 B 3y, OFh (2-61)
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F K 2s1n(9p—9b)

Fi o BRMRTF LO TR OB 7 Z > g (L45 X 4~1250 X 35)
Fp JEMOLTEHT 7 2 Dl (L45X4~L120X8 7>2 F1 LLT)

6, : EFEAOMERAE (707 ,80° ,90° )

Oy :HEMOmMYFFEMAE 45 )

By DEEFRR A 2.6.8 1273, FKIIRT LI, 03 KEN (ZrERKEN) 2L,
BN 2%, £, ERMTF LMOERMOILEH T T > ViE Fi & B TR B0 BRI
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1 1
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E T, HlLoin 1 IXQ-6T)D X HIZETZENTE D, 2B, WiEfREy=1.5 DHENH=H,,
y=3.0 DGEN H=H, & T 25 KIET 5,

A== (2-66)
lvl
H _k(yF +100) 2-67)
L min ka . ivl
=771,

ko ERMOEERSAE (09)

y  : H=H.O%513 1.5, H=H, D513 3.0

e EFEMOFMELL (40, 50, 60, 70)

Fi o BES#MO7 7 o VlE (L45X4 ~ L250%X35)
i EESES W ZIREAE (L45S X4 ~ L250X35)

ERRDONBNRT /ST A= T H/Lin A LTEREREK 2,69 1277, &L LT, B
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2.6.4 BEYA XBFEEERELI-HZEDOFE

WFD LT CTHA XNER D56, FEERGCIXERMETF LAY A XHA/NI W OH—
WAL LCEMIT D2 RET D, L LRns, FTOH A X8 Bk K&, ha
WA ZDH (YA X)) TEXL25EGL0 G, RN E2ZDPRESRIALZLENTED
ATREMEDS B D, FEBRFEN R E T, FEBIIZEMOFHhE 525 LB b, EHELTYH
TNz 55, RETITZOFMEIZE L TELET 5,

SCHR 2.5) T, #(2-68)1 27~ 28 W i [EAE A O Al —RE— A > MlIERE a iITX - T,
LA A KHRF-O LRI/ O ENATRETIH D Z & 2R TN\ D, £z, CHK 2.6), 2.17) Tl

TIRE—A FOREWEMEA L L TRE LIRS, X(Q2-69)D L 9 ([Z[Afrik s 5

T, SRR b Loy Z 3T T 2 TUEZRE L T D, K 2.6.10 121X R SCHERICREE S AT
DHIERREL o Do a2 RS, RN RT X 91, MERE a 13 2T A XOMriEm —kE— X
v ML B ORISR T PR H/LIZS U CRE S, /LB KEWIEE, HIL B
REWZE, ZOEHIML, BAOY A ZP/NEWHFOR—H L L TRES DR 2
Z X VIR 2R & T D,
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SEAMAR R H ORI 2 R, FERMIR O RN I EIC B W CRERICE O E FEM T D

B L TEEROSRMNH 2 O, SCHR 2.17) TIXFEHEIR OB T, Gl

RVNEBRE & LORSE R T2 ERMESNTWD, LoT, FEMMERZ x5 &3 5 ARMEt
IZBWT Y, FFREUS X D B A KMk o R /74 1 o3 M 2 BN CRRGIET 2,

— 5T, B AP FOMERE o 1%, KRERVA XM E L TRE LEEMET S
BALR-oTWD E, BRIETREINTELTIEFITHNIL, £ TLURTIE, 5
FHFER(2-58) DIUTE DS, T= DA MFR 2 A E T D =R F—{EIC K DIRIEN SR E DB5RIED
ANTEREDZLErT, FHELLES 2K EHWT, FEHMEE O M F R 2B %
FREOE MM H S & D Rl TFE OB M A REET D,

B 2.6.11 (TR & 9 R B2 D Wk ANdfs LIEM OEEET V25 2, TtbZlife LT
IR A ARE T 2

. T
Y= s1nzx (2-70)
EEOMEICBITA2HITE—2 2 ME
. T
M =Py =Py, smzx (2-71)

HIFIC L DB R LF—IT,

-0 M? L M
U=YU,=U,+U,=| '——ﬂh+j (2-72)
- 2, I,
2 PZ 2
U, = JLdezﬁ L-H, _£s1n2(1—ﬂ]n (2-73)
02E] 4EI 2 L
2 2 o2
U, :IL M dx = Po H, +£sin2(l—£jﬂ (2-74)
L-HQE I, 4E,1I, 2r L
Lo,
2.2
:P yOL 1+ Elll -1 E-FL ﬂ_l Slnz(l_ﬂjﬂ. (2'75)
4E 1, El, L 2r\E]I, L
—7, P ORTAETIX
2 2
P dy P L yoﬂf- T Pyoﬂ’z
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02(6[)6] 2J‘0( L L j 4L 270
KT LT F—DEZFR LY |
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EY 2-77)
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K2-758 L O (2-76) 2 KQ-TDHITRA L, PIZHOWTEITNIE, FERAE P, 255,
_TE,, 1

b= ELYH 1(. EI H @-78)
e P L L L sinz(l—jzz'
El ElL )L 27\ El L
Ei=FE, & UCEMMim kT — A2 MHESAEK o 1302-79) L 72 5,
1
(2-79)

£+ 1—1—2 E+i 1—1—2 sinZ(l—H)ﬂ'
I, I,)L 2x I, L

2.6.12121%, KQ-719D 54 %, & 2.62 IIXFRX LK 2.6.10 D OFRERERT, [AFE
R R DI, Wi IRE— A 2 bk L/L=0.1 ~ 0.3 22Ok FES HIL= 0.5 ~ 0.8 T2 O FipH
TITFEENR K 20%2 FIZR 2 BARH 500, ZOMOEED MM EH S
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ARIETIEFEAXZ ERONS WY A ZOEM 2 U L 72X 2-80) D L 5 IZRHTHZ LT, [A
Nz B A XU FOMERE o L LTERT DD LT D, 2.6.13 |[Z[RIXDOEERE R 2~
o £z, £ 2631C1FBF L LT, EEOIIEHMKFHEAEEIS L DM —RkRE—A 2 b
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T'E] 1

P, = : (2-80)
cr L2
T (LR B (T sin2(1—H)Jz'
L L 2x\1, L

1
1+ i—1 E+i i—1 sinZ(l—Hjﬂ
I, L 2z\I, L

# 2648 LUK 2.6.14 123k 2.17) & BW A ZkFOMIEFRE 0 202-82)D L H I L T,
SEABHIR L Aoy 2 O CRMBESS & OREHMEZ HE LI R 2 R,

P (2-82)
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AT & DS, FEME LR & L OshiEE R U, SEHME I ERE 2 2 2RI TE T\ D,
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10 | B275_40 | 3007 | 2940 | 0978 [ 2967 | 2596 | 0.875 ) 3, P &,
B275 11 | B275.55 | 2737 | 271.6 | 0992 | 277.0 | 2646 | 0955
12 | B275.7.0 | 2426 | 2352 | 0969 | 2389 | 230.1 | 0.963
40
30
g
N—
T 20
YU
Rl
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B 449 3B X0 4.4.10121%, BEMOIIEIEROZEIEA ¢1y=01,/H & ZRRIEAA ¢rim
=0uim/H %2 ) — AT LI L CTENEINTRT, 28, o1, [FNEM W HIRE T R O SRS TH A
MiTh %,

G153 KNP (AR PH & L L FHBEIBIMR I B2 DAL D, 1o 11 0.01 ~ 0.015 FREE L2541 L TV,
MEAE L H/B & IR GIBIRICH D Z A TEND, THUE, HB VNS WIEE, W
NE < 720 2R MT AN NS D Z LIRS L THR Y, WIYE & 2RI

FL— R 7 ORERIZR>TND EWNR D,

0.020 0.020
O A66 HRIFEELZE )7 7] & A275 RRIRTE AZ 7 17)
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4.4.9 BEMUEEREFOERA I,
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o
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3. TMEZMFZNERL

ATE TR LT — A7 —THMAMBER (K 4.4.6 BLOK 44.7) OFHmEAA Y =T
TUJBIETET AL L, MEM W AR O BAFR A2 (4-14), IEMAIHIRE AL (K 4.4.9) F
FOZERAEN (M 4.4.10) ZEER - SR - T AN 1A Crzina(4-15)36 &
W@4-16) & LTERIL L2 b D& RFETHEGH] & Lo SIBEEE ORI & L TiRnT %, [
AHEL, KET VT FPHCRE SNTEAERICESS b DB DD, RIBELO M E S
TR D BEAF SRS DIVERRE T 2 ETo—o05BERUICRD 25 LB 2 5,

Cs = CytaKi(d1p—d1y) (72720, $1y< d1p < Pu.iim) (4-14)
P1.p = y1+y2(H/B) (4-15)
@1.5im = i+ (H/B) (4-16)

272U
Grp MR 2 B R L T T A R 25 A T A
Ky o EPERIVE Cpe/dre
o JEMEEJEE ORPER TR KK TR TR 4.4.1 OFEE 0975 £ T2

728, @-15B LO0H@-16)1%, TN 449 BLOE 4410 Fo—witPlATHY,
&5 1, vo, I, LIXERES OBIEHIA, SREA MBI E A FHENIS U CTIRE D5 TFE 442
WZZED—EERT,

x 4.4.2 FHEELUKXDOHERFRE
(a) BRI T

Y= yi y2 1 l2
A66 1.807x10° | 1.107x10°| 1.047x10°| 1.699x10”
B66 4633x10° | 6.667x107*|  5.406x10°| 9.000x10™

A275 5570x10°|  3.385x107| 8.186x10°| 5.508x10™
B275 3.041x10° | 1.106x10°|  5.828x10°| 8.846x10™

(b) BRI IELAZ J5 1]

=X yi y2 1 l2
A66 2307x10° | 1.084x10°|  2.420x107| 2.026x10”
B66 3.056x10°|  8.667x107|  6.039x10°| 1.056x10°

A275 5.129x10° | 5.532x107|  8379x10°| 6.062x10™
B275 5112x10° | 8492x107|  8.165%x10°| 6.225%x10™
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FENT, 4.2 HiCIRE LI SRIEZB O MR WHREE DCRr ORE F L&A BT 5, LRk Li-
£ DA O 268 S5 1M E R % OIS T AN TH Y, FHMBEZERICES £ T
D= AT — T EN BRI NS UV =T TET /UL TE D, £, MR 1 K[EH
AIEAMFHEIL, KECRT XD ITBERINEEISE ALY b —EEIRICAE T D, ZDOXD
22556\ 21E DCRy DFLENZ IS 2 THE M IS BN 61, (E721F ¢1p) DFHEIZEI L =L ¥
—— BRI T D & EdL, & DISEARIRN RN FAMBRIAA L TAE & O T AT 3 & OVE
B R STV D 420, RUFZE TITR R ORENSIE I L, EB BRI S
NTWD =X ——E R ZE FNTZ 81, (FT21E ¢1,) O S 7HN TIEOFHEE2 KA D,

B 4411 22U, SEAE~DOBRITALIIEA T =V F—E, 1%, TERIHIRAHIC
KD R_R—=RA T TREL Cpo 35 L OTEHEHMELE A 61, 1 DHHX@-17) TRETE 5,

e 1
E =], Chdd=—Cp0,, @17)

F7-, SEESZERE OMTEMERE th ST R 4- 1) HS S, AR E B B A6t 5 ik
Ji % i U T BREEZEAE D IR STAL AT = R VX —E, I3(4-18) THRE T X 5,

» 1 1
E,=[)"Codo=2C, .0, +5(0,-0,)(C,, +C,) @-18)

TRNFX——FRORN A UE L, R4-17) & X(4-18) % % L CTHREBET 5 L (19 %155,
o, +2(1-a)¢ ¢, ~ ¢, —(1-a)¢, =0 (4-19)
a#F0DEE, ¢1,F7 4200 LTEHEND, LEBST, ¢, JMAREFEIC X 5E-
NTRED dro, ITUKA@-150BRKED g1y, HIPEE TR o 2 BHISEICRE LTS 2 L
NTE D,

1 2 2 _
0, =Al@-1o,+J1-a), +as } (4-20)
C:A
o P //AE@%ﬁAﬁm*w¥~\
Gy f-------- s
______ AK,=aK, |
G | ;1%/24&ﬁ@ﬁﬁwlﬁwﬁ~|
Aki
| L I)
0 b, G 9 Pun &

® 4411 TAL¥——FRICES CRBUSEEH 41, OFE
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PLEMG, 42 HiCHRE LIS REOMEZ W DCRr ((4-1)i%, H4-16) & Hi(4-20)
DL LTHEIT 22N TES, 2B, BEICEL ¢re<diy, ERD5GHIL dip=d1. & LT
DCRrZ=7HET 252 &£ L35,

4.5 BRIEISERITIC L 2 REMALATMIEDZ LIRS

AREITIL, SRESIRME DR R AR 2 R TE ST 2 RET O FFRIHE AR (2 TRIAM S A7z 2R
BENL7S, WA Dl U AT O FE i #2 5 55 8h & 5 J8 U T2 B RO SE I 022 42 IR FANL 2 A2 22
ERFHTE TR 2 TV D 2 & Z BRI S EfRTIC K 0 MRET 2,

4.5.1. BIETIVEE

IRF A PRE IS BT DA U BTG 22 42 U 2 I8 b T AR O IR % BRI, X 4.5.1 1TRT
MR UZETAZAE 5 AN /) 05 A& FRBLC & HEESEH - FHRET L 3420 L L, EfEflo
WIFAVEIEN /) 2 JEC-c 71—, BIFRMI ORI )IZEEEE O ARV S FLO B K8 & 22 o
oy A VERR LT A 2T RFE IS K 2 BIIRIRIRI ) 4D &2 R ET 5,

ASTHEENT, SCHR 4.10)O/F THW BTV DK 106.04 T O HIZES 2, 4.2
O HIRBIAR R B R BEEEH h = 5%) (A A SB2 b DA &S X A T & AT)
FHENZIGE CTHET D, X 4.52 1ITRKIT an =750 gal & L723A O AT RSN O NHE EE G
AT MV (h=5%) Zad,

G RIS ST 1, Newmark-f 15 (8 = 1/4) TiE< , BERIL, @ OHEEY O Tl
05~1.0%REL SNTWND Z EN—KITH D 20, EEHEEEOLE TR T @A
VRNKEEETHDH I LT, TRVERBICLDBREMENEN S D0, BT EREERE DS
HESNTEY, K CIEBEER h=2%4% M3 2 Y100, FEEIXR Y K& REoEMEL
BT DARMENRSH D2 L bEINTND ), 7o, AU L TH Uik 4.10) 2L L,
ANTFED 1 KT — R U TR GIRR & 5,

F A5 ITFEEFMOBEAEMTERZ RS, FRIRT X OIS, #EFmE L ORKE
ZHFME HIZ T RE— RICBE LT, BEAEY 0.2 ~0.4sec T, ANE R 40 ~ 60%FLHE T 1
WE— FNIRLA & 70> TV D, BIEI TR L 212, 1 RE— FOBRIIFIXE 452 2 7.5

ININEFEISE AT S —EFEIR IR E LT D 2 EDBHERTE D,

7k, EEHSED | WIEATEH Ty (sec)lE, $EEE S H (m)D 1/100 B2 & S HHEE
(Ty=H/100) “ORNBRINTVAHY, FFHMHIIHMAZ Y THEZ L b TEND,
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1,000
WRTE 2 A AR T
TR & A 7SRRI A2 T
—— i & A ARSI
750 i35 4 A 7ARISEZE N
H@-3)F =13 4-4)
5500
3
250
0 A L A
0.1 1.0 10.0
[E A JE I (s)
4.5.2 MRELZEANRY kL (h=5%)
& 4.5.1 EHERTER
BRI 5 TE (Y 5 1)) R B 22 7 18] (X 1))
IkE— K 2RE— KN IkE— K QRE— K
No| E7W4 | @y | 4% | B4 | A% | Bf A2 EEE %
B R | A | EEk | 8 BE JE B
(sec) (%) (sec) (%) (sec) (%) (sec) (%)
1| A66_45 | 0.236 24 | 0.095 32.0 0.226 41.8 0.097 30.2
2| A66.7.0 | 0316 53.8 | 0.102 27.3 0.304 53.3 0.105 26.1
3| A66.9.0 | 0339 50.7 | 0.098 24.4 0.327 50.0 0.101 23.2
4| B66.4.0 | 0.273 56.3 | 0.092 24.2 0.214 48.6 0.085 31.8
5| B66.55 | 0.306 60.2 | 0.095 21.0 0.244 52.2 0.088 27.5
6 | B66_7.0 | 0338 61.1 0.096 18.9 0.266 54.0 0.089 23.9
7 | A275.45 | 0376 535 | 0.129 24.4 0.379 47.1 0.157 24.5
8 | A275.7.0 | 0.421 584 | 0.134 2.2 0.421 53.2 0.163 22.0
9 | A275.9.0 | 0.409 570 | 0.137 24.1 0.464 56.6 0.168 20.6
10| B275.4.0 | 0.363 589 | 0.141 26.5 0.312 46.4 0.143 32.0
11| B275.5.5 | 0.383 61.5 | 0.144 23.9 0.328 50.0 0.147 29.0
12| B275.7.0 | 0.417 647 | 0.144 20.4 0.355 54.7 0.148 24.6

140



4.5.2. RERREFETHEEDZ LG

AFI TN 452 (R HUEB) 2 AR SF=1.0 & L, WiEBhags S s (L1
B, IDA) IZ& - T, FHMPEIRMIES D F TORBEMHEIRLLBIRIENL S1um (T L
T, FRAUHE O IRATAL SR & BT %, IDA fiEMT TUE, 8 RHIEE A IS K0 & 13 AL
L, BEAEEPNETENT D720, AHEEHORE I LEEMOBEITLT L b HFRsEm
T 50 TR,

X 453 B XU 4.5.4 12, ATEIOFFHIE D ARATR R & T 28T, M DSR2
BT D ETSF % 1.0 2 A TS E 72 IDA #5R &2 ORI TR, FHMDEIRM 112 L7220
27 SF TiX, THERARORRIGEME & AR ON—ZA LT 2R/ L TWD, FISRT & 91
EDET IV IDA JEIEDSEHIHE 3 iRt DZE TR & IS L TV DI H 2, 2l
MM REZ S —RE— FOWMPERN XA TH Y, BHMBEEIZME S 2o E A JEH 0%k
LIHETRWEHEBEZLND,

X 4.5.5 12138 AT 710 DL RFIERLETES $1.aim DORENTHE R 2 BIED O FHIHE D BEHT TH:
bNTebDE T Y — XTI L L CORT, IDA JBIEDSFAIHE AT OZ T dhft &
IS LTk 912, IDA KV GO ZRRAEN & B T TRl S - 2 2R
RN B AERARHS LTV D

X 4.5.6 1% No.3: A66 9.0 (66kV, A% H/B=9.0) OMKEIFMALZEHE LT, BBy
FEHT & IDA B B EAYIGE D 2 RRZEAC 1 U2 e £ COEMMEREIRILZ ik L TR
T FRHUEE O RAT TIX, 13 ~ 18 /"R VOIEM DB &2 42 U %08, JEMERIIEAM FEIE % & 5 1R
RERE 238 AW AR R 2 HERR U, 2> D/ SOV RS T O =R S50 03 Bl T B AR IS 1T - T
BOT, RAEHNCHITEIE N TR T 16 23310 d AT 28 BE IR it /123 L T2 efRA
BNLIZEE LTz, IDA TiE, FAEM SRR 712 L7z SF TIE, B T o8 23 2121
BL, EAEAITIE 16 /S V D a A ) 23 BEIR TN /1128 U2 BRI 2 R TE DT T,
W A T 5 &, FROEE RN K0 S BRSO J7 D3R LTSV ERES RO I 23
2 B AT 5 & L bIZ, 17 SFVIEMIES R (BB R 1=15.9) HAET T
WHZ L&, SIELEI2~8 SRV OEMBBREL TV LZENHRTEND, ZDX DT, FHY
IR & BHYNE TIIIER OB ERRILRO L BRI 2 R TE DT 5 ERMEFT AN 72 5 Z L
b7, A CERR LS oM li#) S BT 2 EM oA L FrET 5 2 &
IETERVWLDOD, FHREORARAENIIREIFHIATRETH D Z & DR TE T,
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4.6. MtRZEFEDFTMEERD—HI

MR, RIEOETNEEZ A7 ) —= Ixigpl e LT, mEZEiiEEOREER R IO
4.4 i CEAL L7z [RFEAE O R R ELE O A2 7=,

F 4.6.1121F, &% OFREE Z L IZFFRITR T ATIEEE a, 2 IZA8E LTz & & D DCRr (LA
T, FHlifE) OREMLRERT, 228, an (3K % O Z & ITHEE Sh iz BB - 1
MEZNDED BN DHRE-)ELITREDTONRTA—2Th D, RFITRTEIT, AD
LU U T 88 OMERRIE I X OVE O K/INBIER D & 5t IR SR NN, 2 R E T & D,

F7, £ 461 TRIVM 4.6.1 1213 4.5 HiOMNTET /LI X ORRGHHIRBVRFELR L R, THL
PG S BB AT L, FRF O an TS LIz AT LV ORFZIFEISE ST L0 K E
% $1p S < DCRy (BUF, fRHTE) OREREE L TORT, OREL2ERHDLH 0
D, FHISEIZEED < GBI BRI S EN IS < FEHTIE 2 AR 40%FREE D KA, > U ifif
BRMEZZRMT, OB TE TWD, ZOZ b, RFEODHBHOOE D
T DA FEXRIEFEIZ T T BRI T DT D R 7V —=2 JHRiE L LT, EEEE
I+ 2IIEHAIRE TH D LB HILD,

BRI 70 & BRBRE A M Z & ORREHI & 7x U723, 528 IR 21X 5 17 O Fig KAE % %f 52
$REE D DCRra#AfifiE & U CERATIIX IV, £/, REFIENL M2 5 2 5 O 1L 5§
R T B BN E 2 Z 2 T R ¢, ZZBMFHET 5 Z L ITERT 2 ¢EZ 2615
Dy, REZWITHED A7 U —=2 7 %47 95 BRITIL, #&GE - hi L - fiftr = 2 b 72 RO E %)
R RMRD oo, FHME 1.0 BLEOSES (4.2.2 TS L7 IS/ E S - 83%) 12BLT
VZRERA P I % 5 R L T FERRIE BB ARAT 2 B M L C, DCRy DFEHTE 2 FiH L2 D724
MEHRETHZLT, F—FNLaRxXtOIbRRDGH{EEKLZ & bAlRes Bbh b,

¥, AETIIFMEFAIHER EOREITEm ORI & Ly, MEMEREZ G5 L
TIIMEEM S OH 72 T ANMOBR G EHEETH D, FrlZ, EEHEEEITZH L 5 D72 b
PEgREE & OWEIRB N EE CTH L0, BREE TIXZORELIENT & L TEH < ZSHAa2E
BRIV REGR I R, JEE AW O ST AR A DT DL TS LT AR L v D
BT, FHHWICHMBILIZFHMEiE L CTLABEIN T LT, TOMMFIEIITSRORM
NbHHEZEZLND, ANMIOEEITIEEHRA TV —= VEROTDIZEHETHY, £
DL EICBET 2 BEHIS R OBETH 5,
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#z 4.6.1 DORIIZEDLKRY V) —=> 5 55
(a) FRIETTIH]

PR I 2 E T2 AT
N a
== | No. |HmB | " DCR w4 DCR wHE
al) , ! ) A r ST
(g (2P (2% (2% @1 lim G | B e (2% @1 lim BT | BB
1 4.5 [ 3365 7.1331x107 | 6.7864x107 | 7.1333x10” | 8.6918x10° |  0.821 7 3.2916x10° | 8.8628x107 | 0371 8
A66 2 7 [ 2951 [ 9.6340x107 | 9.5529x107 | 9.6340x107 | 1.2939x107 |  0.745 8 3.5708x10° | 1.3948x107| 0.256 11
3 1985 | 7.5807x10° | 1.1766x10° | 7.5807x10™ | 1.6336x107|  0.464 12 3.9741x107 | 1.5997x107| 0.248 12
4 3404 | 8.9246x10” | 7.3000x10” | 8.9283x10” | 9.0056x10° | 0.991 4 5.5116x10° | 8.0994x107 |  0.680 3
B66 5 | 5.5 [2008]6.3486x10” | 8.3000x10” | 6.3486x10” | 1.0356x107 | 0.613 11 4.0103x107 | 1.0913x107|  0.367 9
6 7 | 3029 | 1.3410x107 | 9.3000x107 | 1.3426x107 | 1.1706x107 | 1.147 2 7.4425x10° | 1.1400x107 | 0.653 4
7 | 45 [ 3412 1.0083x107 | 7.0934x10” | 1.0094x10” | 1.0665x107 [  0.946 5 5.5615x107 | 1.0635x107 |  0.523 6
A275 8 7 | 2186 | 7.6471x107 | 7.9398x10” | 7.6471x10° | 1.2042x107 | 0.635 10 4.3349x10° | 1.2197x107 [  0.355 10
9 9 | 3854 1.5898x107 | 8.6168x10™ | 1.5941x107 | 1.3143x107 || 1.213 1 8.9080x10° | 1.2942x107%| 0.688 2
10 4 [ 2255 7.9889x107 | 7.4638x10” | 7.9894x10” | 9.3660x10° |  0.853 6 5.2402x107 | 9.6908x107 |  0.541 5
B275 | 11 | 55 [ 1876 7.1800x10” | 9.1224x10™ | 7.1800x10” | 1.0693x10” |  0.671 9 4278810 | 1.0817x107 | 0396 7
12 7 | 3032 1.3319x107 | 1.0781x107 | 1.3325x107 | 1.2020x107 | 1.109 3 9.4932x10° | 1.1710x107 | 0.811 1
y e
(b) FREKE AT A
AR W2 R T2 AT
N a
vJ—X| No. | H/B " DCR # DCR
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