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1. AlJ (2014) Recommended Provisions for Seismic Damping Systems applied to Steel Structures, Architectural Instit
ute of Japan (in Japanese).

2. Kim, J.W. et al. (2016) Mechanical Behavior of Shear Type Steel Damper Using Low Yield Strength Circular Hollow

Section Supported by Stud Column, Journal of Structural Engineering, Vol.62B, pp.441-448. (in Japanese)
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- Ho|AEO|E FHef WFHAMIL CHE 4742 7| & Ho|AT ROl CHstol &stEs 71
ANEE stRZ. ot a8 (a)2f (b)= 718 HolAHARe Font x+E 2oig. UHE
et 7|S2l MA =0l= 1,200mm(7| X E FH E?:.) |2 BN ZtE7IX o] M
ZHdol= 1,000mme . 7| Sol= MA =0 h = 400 mm, EHX| HH| by =200 mm, e F
Mot, =8mm, ZSHX FH ¢ = 13 nm2| LZHd %‘XH ChH S ALESH LR, Hlo|AEE
OlEE2= X 500mm, ZO| 700mm, 7 ¢ = 15mm & 20mme| ZEHS ALS T

400 =] 200+
1 Stiffener T
200 - oles for

Steel rods - E;Zral P - jwo E’Z;:teel

for lateral er (127)

loading

Steel

All round ::r(())llllje"c]in

fillet welding [SESSEie)
=) 1,000

High-tension
anchor bolts
-, Base plate:
PL-500x700
Steel
Srws, bed 1
(Unit: mm] T e 700 ] b 500
(a) Configuration (b) Steel column
(7l AeA & Ho|AZSO0lE MAl]

- otz E= DHE HAE HEE LEH. HO[ASHOIE FA4 A A Eo| F2 MY
B2 n2fE . ol2fst A= AEA OolF #1 T15-L200-D100, #2 T20-L200-D100, #3
T15-L200-D50, #4 T15-L100-D1000iA{ =telet = RUS. #1 ~ #42] A= 2t E=20| =X}
Moz XME AE#HSo|Ll, T15 ¥ T202 Ho|AEZ0lE A 15mm & 20mmE LHEHH .

o7z 1200 2 L1002 370 =& 2ol YHEBEI AW MHBEE YAl Lo|(zL p, =

7t S
200mm 2 100mm)E LIEIHOf, D100 2 D502 ZMX| JIRHAIE|2EE oIt

OH 7. EE_O_l
= o = —
SaMIEXIe] HEl(d, = 100mm X 50mm) E LHEHL
PEEECIBERTEY
Specimen Base plate Anchor bolts (M18) Steel column

# Name F;(MPa) | tp (mm) |Fu(MPa) | n.¥ |hV(mm) | da?(mm) | F,(MPa) |Dimensions (mm)
1 |T15-L200-D100 319 15 1,048 6 200 100
2 |T20-L200-D100 358 20 1,048 6 200 100 :

' Flafie319= H-400x200%8x13
3 |T15-L200-D50 319 15 1,048 6 200 50 Web 328
4 |T15-L100-D100 319 15 1,048 4 100 100
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Lateral load P (kN)

Lateral load P (kN)

rO
My
Kl

300

300

20 | 250 P, =237 kN
200 | + P, =162 kN > 200
150 | £ ' < 150 -
£ 4 ’ Weldfruptlre at
100 E B3 100 / / the flangg-to
50 / o 50 1 bas¢ plate joint
[ L ] RS SR Yoo friin
-50 ;E E -50 ‘/’ 3
JE
-100 | £ (a1) -100 (b1)
-150 = — S . S -150 e
20 20 60 100 140 e 20 20 60 100 140
Lateral displacement A (mm) - Lateral displacement A (mm)
(a) #1 T15-L200-D100 (b) #2 T20-L200-D100
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<Damper detail>

<Welding detail>
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End plate
PL-40x600x300
X Temporary design
Section : BH-350x250x9x 14
Material : SS275
X Temporary design
<«
&t

Connection plate

[ PL-32x400%200 ]
X Temporary design

Damper

Section : BH-222x50x4.0x6.0
Aspect ratio : 1.0
Material : SHPC
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ronlinear finite slemant

damper performance,
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Flexural tests of concrete-encased composite girders with high-strength

steel angle 20
Jong-in Lim*, Jin-Yong Kim*, |in-Won Kim ®, Tae-Sung Eom**
2 Semez, 9., Vengplesmgpo g mumam'-r
" mwmssn(ﬂlx 100 Smdatwatick o, hanr, Kbl of Mores
Damkack Unk, JSZ,M;mlm | Repattse of Kewa
ARTICLE INFO ABSTRACT
Aracke Thus study iny he llexural helaviar of conciete-encsed stesl angle gir ders (PRC guders). Insde (he
#ecened T Decen! annerete Sechion High srength steel angles (F, = 605 MPa) with unéqual legs vere ised & lngitudinal sein-
m:mgmmm‘ larceme ni_ and d agonal and vertical memibers were balt-cannecid B the long itudinsl angles = tansvere
el Flexural far Guree PSRC g etals The
Sl otk 28 Slarch M the PSRC gird lwpcuk nvinal srengths; henwever,
Keywards limied 23 i M@lallmin\giﬂ.ﬂvemﬂ. M:muudlm
srame s xacking of the PSR 1 eino
- anerspulling and hmdaamamm .nmgu:m.mam.mghm ot severe. nzma.gm.msnu: lnd
beam with the in-
‘Szan sy analyis mmnmmmdmmmmmdﬁxyﬁmmsﬂx
Sume 02021 Published by Blsevier Ud.
1. Introduction analysis. Kim et al [12,13] imestigated the compressive behavior of
concentrically and eccentrically loaded PSRC cotumns. Longitudinal
Fig. 1 shows the ed steel angl steel angles and mansverse ties (ie. flat bars o 2 shaped bars) were

L
steel-reinforced concrete girder or PSRC gider) using steel angles a5
longitudinal and transverse reinforce ments {56, Compared tocanven-
tional cancrete-encased steel beams the PSRC girder may be moreeff-
cientin res sting bending because high-strengrh seel anglesare placed
along the perimeter of the concrete section. Besides, by making up a
Pratt or Warren truss with lengirudinal, disgonal, and vertial angles,
the PSRC girder can resist working loads without temporary props
during consruction. By using steel forms (thickness 16~ 2.3 mm) en-
‘gaging with vertical angles. on-site concrete fommwark may be mini-
mized {see Fig 1).

e ger

PSRCmembers (i concrete- ge
mermbers) to columns has been experimentally and analytically imvesti-
‘gated by many Korean researchers [4-13). For example. Kim et al [10]
periarmed the eccentric compressive tests of PSRC columns with
high-strength steel angles [, — 805 MPa - 514 MPa) and high-
strength concrete (7 = 94 MPa - 184 Mia), The resulrs showed that
e i v ot aid vl ¥, o i PSR s Ve

comnecred by balting. withzur welding. The resulrs showed that reduc-
tion in the cross sction of steel angles due o hole drilling significantly
affected the strengths of the PSRC columns. Eom et al [6] investigated
the compressive behavior of PSRC columns with high-rength coki-
formed steel angles. The stress-strain behavior of the coki-formed
angle changed locally vear the bent comer due to the strain-
hardening behavior and residual plastic strains. However, the overall
behavior of the PSRE columns was reasanably estimated based on the
stress-strain behavier before cold-forming. Even under pure compres-—
sion. the strength and stiffness were deteriorated by reduction in the
cross-sectional area due o hole drilling as reported in the lterarure
[1213).

Unlike the previous studies that mostly dealt with the axial com-
pressive behavior of conce ntrically or eccentrically loaded PSRC col-
umns, Eom et al. 4] investigated the Rexural strength, ductiity, and
failure mode of PSRC columns. The tests showad thatas cushing and
spaling occuried exdy at the concrte cover, bond detericition devel-

Zreater
mmmmmﬂmpmmmn berween the high-swength stesl
and concrete was accurately predicied by a strain-compatibility

+ Comepondg .
£ ol ieess i Y68 st (] W Ko}, Somi ez (1.5 Sml.

ol il e
nE D o=t

o bot tom long tudinal anges. Uimately, nspture
mmmmy at the longinudinal angles, but also the transverse hars
welded on the angle mirfice.

‘The PSRC ginder in fig. 1 that is developed to use as brg-xrale
ginders in warehouse buildings, is different from the previous ane. s
follows. First, high-strength steel angles fabricated by cokd-forming

ot WM e
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L of the columits was good without excessive prying sction and plle washers along e Yield lines . d and ¢ can be cakulatad
iy plite deformation ar the joint, s follows:
L = Forthe diffened end-plate connection, the Srenpth was elightly
. B _ higher aliheugh the end plate was thinner, however, die o she s
Behavior of End-Plate Connection wjth Oversize Holes and concentration 1 the column Qenge o-tifenar well oint. the Wi e Fp 2t [
= cohumn flange ruptued carly. For fie specimen with the shim
Plate Washers for Column Splice phics Lnsericd betveen the cad ples, Siding, on the interface
was slighily ineressod: howevet overal. Uhe connaction bekay -
Jong-Jin Lim'; Seung-Hwan Lea%; and Tae-Sung Eom? ot was ot deterioraind by e shiss plats
 Although the columns were comecied with misshpiments, (1)
e end-plate conmection with oversize hoks e ple wasthes
showed e sobus behavior. Acconding i e tesis, misalign
Abstract: This stuly investigiied the behavior of end-plate connections for cokima splices with constuction blernce. To adjut misalign- (eints 0 6-9 e foe 400 400 mm-calumi gectivns did nat
ment between upper and lower calumns, aversie holes were drilled on the end plate and plae washers were then placed 10 bridge over fie deterimate the conneston performance, ug,m&u of whether B (14) i the simphfiad one formulsisd by king the lengh of
aversize holes under the head crnut Six cohimm in the phasi region wee eyelic loads. auch mi wene the Yield lines a, o, and ¢ of e plae washers 5 b, (Lo., same as
Test varishles considered were misalignments, end-plats deteils (Le., tickness snd stiffencr), and the flexural capacity of colunns. Te fest - Design equations rm:.emf.mmmum for columnsplice e end plate widdh). By siding the contribution of the plate wash-
sosults showed that alfiough pla icandy near the connection with misslignment, the connection pesformance i g i ok mpinid by o g - m\\;.[—.q (13)] 60 the fir e of ¥, for astifened eod plas n
of the columns was poat: prying action aud pl aithe connection fiheend istinng theory for beamtomcolumn moMment connectns. 14 line mechin ps
plats was only 60% of the requined sinength bectuse the plsks washers proviled addifanal resktance. [n addition, slip defomaation on fhe sl of gARocE syt s foc ¥} of Tab :rm:emyhumm»mmmlzmm
faying surface was aegligible due 10 the preloads of fully tightened bolts, The silffenad end plate was effective in redicing the required nu;‘ Mmfﬂ:rﬁ:ﬂ&m;ﬁnmmh ,.L'";: b
ickness between sies shighily degraded press
ke o6 i g, nherek b . gl ths 2 by 1 s sstarce of high-trasion bais were, consisoend with the design
nder Wt nvestigated and verifiad thacugh init.clementanalysis, DOI: 101061/ g ALEELN
(ASCEIST. 1M3-S4 003101 & 2021 American Society of Civil Engingers. e fadings 6 b sauly sl e apaled o coliens splloes iRy, Suateia
Author keywords: Balisd conaction; End-plaie connection; Ovassize hole; Phis wather; Columa splios; Cyelic load; Congruction subjected 1o axial compression and bending. For colum sphoes All data models, and code penersied o nsed dusng the siudy
solerme: Eirite-slament analyais g i ? < & ; & under axial tension of which force-transfer meclanims such 2 sppesr in the publiched aicle.
3 d & yield lines and the prying action of end plate an: different. i
Il g hose under axdal compression, furbier saidy is required.,
2 Introduction For the end-plsts connection with oversize hales and plie g Acknowledgments
] wasters (Fig. 1), end plates with 3 required thickness ne placed .
; Fnumdypemumimsuiuhg)ﬁmimhﬂamwfm a1 the end of the upper and lower columns by webling, To adust H Appendix. wed?hid Line Mechanism :i:; M;i wa:‘:wwml&y:‘ﬂ:m:m f"r tg:-:‘um:m
g 3 mobist withow  pisfignment between he splicing columns, oversized, of long- < Pemmasir ¥y Frestimtess e e patr s R
K i, < i st of e ncreases, Ruther.  doged holes with a diamesst larger than the size of the ol head Fig, 17 shows e yield lines o the dend plaic and pl. Naton R P of Kost PR LA RS540,
mare, if the centerlines of splicing columr do not coinckle exch  or nut are installed on one end phite. For the otier end phie, San- i Ao U R DY e e 9e
other or the sections of the upper and Jower colummns are different  dard holes with e ckiarance are used a0 fiat slip st fhe joint can o s et k] T ot ety ot sy th sl
in sz, filler or shim plates need to be used. For Lrgescale buld- e minimized To savurs sufficient contact snes for bal tighieniog Plnga o denoia s Lines 4. Aniong e v, theea yiekl lines, Ripteiancs
ings with long span 2nd large siry height, mishgnment between  amund the oversize holes, thick and wide plate washers are placed sty e Sl . i d
splicing columns can increase although comtruction tolerance b n 10p of the end plhte under dhe head ou nu. As e misalignment the plite washers. Given fia1 U plate washess are msde of the  AISC 2016, Progualiind s artions for g ecial and insermedias sicel
conolled in axordanee with seel consruwedon spocifiadons.  hooween the splicing eolums i, the overize holes neod & same material and thickness s Buose of the end plate, for 3 given ement fromes for siamc applaoms, ATE 1316, Chicag
= In this case, fension-type connections, such as the end-plate con- b increasad in sine. Tn such case, the plate washers bridging aver : Virtaal atatins . e Snema sivain oy W chaedd o the
3 nection in Fig. 1 (Lim etal 2019), canbe stvantsgeousbecause  the oversize holes are critical for comection performance because 3 AISC. 3018, e Prosisins o ssearal sl g, A 341
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Abstract In this study, the performance of a base piate connection developed a5 part of an
fnterstory damping system for seismic retrofit was investigated. Uniike convantional
base connactions transfeming column forces o the foundation by embedded anchor
rods, the biase connection in this study transfers column forces to the floor structure by
siab-penstrating anchor bots placed at sides. Four column base connections with
different anchar details were tested under |ateral loading. Test resulis showed that the
strength and of the base were ly affected by plate
thickness and anchor details, The force transfer mechanism at the base connections
was further investigated through finte element analysis. The rotational stiffness and
flexural strength of the base connections were avaluaied using the elastic banding
theory and yield fine theory, respectively. The validity of the proposed method was
verified by comparisons with test and analysis results. Basad on the resulis, design
and detailing recommandations of the base connaction are given
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‘beyond the column flange. as depicted in Fig. 1 (c): and g and /iao = lengths of the yield lines v2 and ya.

G

Wy = Wi+ Wiy + Wip + Wy = Fyt,? (S + T4t 4 2e)
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Abstract

In this study. the performance of a base plate connection developed as part of an interstory damping systen
for seismic retrofit was investigated. Unlike conventional base connections transferring column forces fo
the foundation by embedded anchor rods. the base connection in this study transfers colummn forces to the
floor structure by slab-penetrating anchor bolts placed at sides. Four column base connections with different
anchor details were tested under lateral loading. Test results showed that the strength and deformation of
the base connections were significantly affected by plate thickness and anchor details. The force transfer
‘mechanism at the base connections was further investigated through finite element analysis. The rotational
stiffness and flexural strength of the base connections were evaluated using the elastic bending theory and
yield line theory, respectively. The validity of the proposed method was verified by comparisons with test
and analysis results. Based on the results. design and detailing recommendations of the base connection are

given.

As depicted in Fig. 2. the rotation at the yield line y4 can be approximately taken as a constant value 84

=v/h. Thus, the strain energy W stored along the vield line y4 is computed as follows.

(A6)

where, by = center-to-center distance between anchor bolts at both sides of the column.

The total infernal virtual work 177 done by the base plate is then calculated by summing . W, W,

(A7)

All data. models. and code generated or used during the study appear in the submitted article
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Mechanical characteristics of H-shaped shear panel damper fabricated by SPHC steel 1 Mechanical characteristics of H-shaped shear panel damper fabricated by
according to stiffener reinforcement and stud support installation i
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1BL  Abstract

Absiract: In this study, cyciic loading tests were conducted ta constant deformation amplitude 22

to investigate the

tracked the load-

mechanical characteristics of an H-shaped shear panel damper
(HSPD)[1] fabricated with the use of SHPC steel Two experimental conditions were
established according to the test parameters for the damper unit and damper system
(damper supported by studs). For each experimental condition, two types of HSPDs
were applied according to the presence or absence of stiffener reinforcement. The
experimental results of the damper supported by studs showed that the elastoplastic
behavior of the damper part was similar to that of the damper unit. Additonally. it was
shown that the stud maintained its elastic state until the end of the test. Furthermore. it
was found that when the damper was reinforced with 3 stifiener. the plastic
deformation capacity of the damper was improved significantly compared with the case
in which the stiffener was not reinforced. The effact of the stiffener reinforcement was
also investigated based on nonlinesr finite slement analysis. The plastic strain
distribution of the HSPD panel was evaluated based on the analyzed results that

of the expe: results. As a result, the

HSPD panel p

[1] HSPD: H-shaped shear panel damper: FE- Finite element
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by
reduced so that the distribution of the plastic deformation values in the panel was
relaiively stable, and the deformation in the out-of-plane direction could be suppressed.
The results showed that the shear buckling for the ssme shear deformation could be
Gelayed according to the effect of the widlh-to-thickness rafio of the panel which was
reduced by the reinforcement of the stifiener.

ratio was

was akso d based

part was similar to fhat of the damper unit. Additenally, it w

panel was evaluated b: i

In this study, cyelic loading tests were condncted at  constant deformation amplitude to investigate the mechanical
characteristics of an H-shaped shear panel damper (HSPD)' fibricated with the use of SHPC steel Two experimmentsl
condition: were established according to the test paramsters for the damper unit and damper system (damper supported by

studs). For each expenmental condition, two types of HSPDs were applied d the presence or ab: f stiffen

reinforcement The experimental results of the damper supported by studs showed that the elastoplastic behaviar of the damper

hown that the srud maintamed its elastic state unnl the end of

the test. Furthermore, it was found that when the damper was reinforced with 2 stiffener. the plastic deformation capacity of the
damper was improved significantly compared with the case in which the stiffener was not reinforced. The effect of the stiffezer

finute element analysis. The plastc stam distabution of the HSPD

5. Conclusions

In this study, 2 eyclic loading test was performed at 2 constant amplitude to understand the mechanical characteristics
according to the stud support installation and stiffeser reinforcement for the H-shaped shear panel danper (HSPD) made of
hotrolled steel plate SPHC steel In addition, the plastic strain distribuion of the HSPD panel was analyzed using nozlizear
FE analysis according to the stiffener reinforcement. The main results of this study are as follows:

(1) The load i to the

results showed stable spindle hysteresis regardless of

the std and stiffener

The ratio of the experimental results fo the calculated values
according to the equations proposed in previous studies by these authors ranged from 0.94 to 1.06 for the full plastic shear
strength (,0,/.0,). and from 0.89 ta 1.13 for the initial stffnes: (/). The validity of the equations was confirmed.

(2) The damper system was designed such that the flexural yield strength of the stad exceeded the expected maximum
shear strength of the HSPD. From the test results. it was confirmed that most of the damage concentrated on the damper. and
the stod support maintzined its elastic bebavior until the test termination

(3) It was confirmed that the tiffener reinforcement effectively inproved the maximum strength and amownt of cumnlative

‘plastic deformation of the HSPD. The strength increase ratio (,Omals0y) of the damper was approximately 1.2 fimes greater in

the reinforced specimen than in The cumuati angle (E7,) of the
nozreinforced specimen was 0252 on average, and the average of the reinforced specimen was 7.125. Based on the test results,
itis considered that stiffener reinforcement suppressed chear buckling by reducing the panel width-to-fhickness ratio of the
‘panel part, and thus improved the deformation capacity of the HSPD and allowed sufficient straim hardening

(4) The FE analysis results showed that the part of the tensile region generated by shear deformation of the damper was
Larger for the nonreinforced HSPD than for the HSPD with stiffener, and as the shear deformation increased, deformations of
the tension and compression Selds of the panel part were generated imegularly. This phenomenon caused the eariy ocomence

of the out-of-plane deformation of the dampes pansl.
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that tracked the load ofthe rasults
A3 result, the HSPD panel part was segmented by the stiffener and the width-to-thickness ratio was reduced so that the
distribution of the plastic deformation values in the panel was relatively stable, and the deformation in the out-of-plane
direction could be suppressed The resukts showed that the shear buckling for the same shear deformation could be delayed

3ccording to the effect of the width-to-thucknes: rano of the panel wiich was reduced by the reinforcement of the stiffener.

Kevwords: Hot rolled steel plate; H-shaped shear panel damper: Stud support; Stiffener reinforcement; Mechanical
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The method of setting the target story drift ratio for the full plastic state of the H-type shear
panel steel damper supported by s stud

bRl
Kim, Ho Fyang,

o El 42

Bom, Tee Sung,

2 | el
Kim, Jas Hwsn,

Y e
Kim, Sung Bo,

2 e
Kim, Jin Woo

ABSTRACT - In this study, we propoce & method 10 sst the story drift rasiv when the demper reaches the full plastic state for
the Hetyp shoar panel stol demper supported by stud, Therefors, the full plastic shear stronath based oo the sollapes
mochanism of the H-type sbear pand stoel damger and the stiffoes considering the bending dofosmation and  shear
dofoewmation of the damper end the supprt member wera saloulated, Tho story drift rutin whea the damper reaches tha full
lastic state is presented by using the relationship between the stiffness ratio of the demper aad the suppont membar and the
story drft matio, In order to verify this method, we conducted a loading test on un H-type shesr panel steel dumper
suppoctod by o stud smd confirmed the consistency of thi proposed method,

LM

Ageddia) Evdel 1) 350 Y Ao dd)
L ARG g 8 RduaE S
75 B passge sk 4R Faah @
B AR G4 ok 03 AR, vl Ay
2 Bl 910n g EFe BL2 S U5 UYL
339 394 WAB BN oS WS DR 45
o yof HPH A7 Ao wold DEE BA dee
Hedso] ot ol ool Fabrk B T Ay
e oA e

¥ ol 1% A By Hudd Ao,
AAEE o Fuirh ey e wE ae
THERHIE AN NS AT RUEE B o
Aoy v,

2 TN SEIIR, £/ W S2Een) A

AdmY By HehiEg s W A
& d=sigacll], T S ARy ohgat Pk W
A WS 08 el 8% 7hye] fAF clgskd @
37 ol ol W el EE T fs
G} Hekgs Ydom s, ol Adgd o e

* B4 Corrarponding Ausher, kinjinwooBlsl, i k)
1 (BTN AR A ey
FRUD SO REAUGD WY
) SRR RS Ras, yery
3] AMS el iy, Ferga
4 AT TR 25, B
5) (BT EERTAEDTY UNNFE, e

7h RSl & ol EafAe A9t B S Q) &
oM BB Teisie] o AT Hesiel At
2% 190 03 A4 BAGAS] WS ik
AL el G Y a(Ie dag Ny o,
el SR WA 6,010 e AawYs W By
WY ot Woie) sl g08 Fedd, & 0%
AR s 2 ST Qo MY ¢
2 ol ot P2 o), HPEARERAY el
e AL BDel TS olgae ek 4 gos,
1o 2 YAl e 21 B0 Lekich

27 24N

52 T . #
o g, ) e Ay
Hetd olrjogd, Eo=slel 27134, E=wids, I-chdseds,
AR | o= =L PN, e N e
(8 P h=sn w0l

B 1 2 2H0 7R Ny
EE]

)

Q= Ee T =

il K =ihpel a0, E=1kd Wi, L =%

0 8 ppuE Bl ol 4,05 RO G0N, 4,

O LS BN, _G=IF SRR, =T SN,
=3 55l

)|

1B et
s s

Eburgly

3
[

[ 1 BaHd
e A
HY o PN |
dedy 9= KA. By
A T, K=t g w0 270y =g
el b

Proceedings of the 32" Annual

[TE e

381, T AR Y POk BAEm| S

a9 2 s daist Ao S9E e 3
duge R, AEss Nl AT ke
Fe) U@ ueninh IR Gue AHEwEEY
H-B7X504,046,0, §e] * Mmm, 7 SHPC, Ray
Hehhs AL 1o E TR S K8 D as0z{zieh
W e R e e Eauey - uy
7 | SSEE U aemer o] S e
2 3 R, 00020 DY (50 pud 4
el FRiagsiac.

3 uevie W I

39 3o e e ALE yeic d8%:
o et duAd 3 3R deie oy
H-3081805T,0511,0, T8 §o] 1,080mm2] 152 74
ol Ay oy ReET} REeEE 08 HE
AegAel 2adedich RSy 2500k 3 o]
olel@ olfsto] Hofuiziel 70w olalz s o A 3
7 47 0.0redo 2 YHAUSR YR Bk B H
N YrigAe] FEA P FHE 2N £ o
Fofiolel g Aeisigic,

5 2] URge wE-e) WEE uehdd agesy
o gl ohad el ofRlRag ki) e 2y
e TS 28 W - ek 29 5o dEaE
e 8o 2 yAe) 20y, el ALY HRUE, @
ajrt by geiel Y e SYHE 23l R
Ak wsie] viehic sl Hay Hchiiel dugt
£ ] sp-g] 2He] tvcleohd] 0,358 off-setsfiElo
= 4R el 2+ ode) S dale] Ay o
3 Wt e Uags) LS AR Pelct

¥

B ia

AL
ELELT]
s win o

i)

B R DG
P eerE =

o R

T
K1,
TR 7, FREGH-E TR 2

2 S ehdrbae] Auaht A i B e
A ool @ed Aaduvhds Uz QUi
wheaeaelet Ee Heit Ayl b g S
vl ok Seabh At ol pms 2l g
o= JudaE oz L g A8 AUT ¢ ont

o
YL TR
T
Z
g
m ta
“

Ert

= el
R

B npie " gawa-

T8 5, R AEe A AT Him

sae
® P B AN BY Ao AW

02 gaprt Ay Aol SHE g2 SURTNIE 4

e e qURAL ARG B oIS geck

HosH
drg, U, FE, YA Y- aoo) ddas W
§& v BY Aodd Adng e B4
49 217, wETEgnsL, T, 4
229, AeE, pp 921-330
F7lle R0 KR D 3602 U7 o ¥3e 29y
+27 9 1 844
T2l 2
¥ e JEIRY JEREEINTA e
AHACTAP-CISTE15-01)0] 23 +F=elsich

[r———
% - E¥

%

- 0
- ™ Spcen e
7 T
%o JII
g,m |
fom
= n

Al 3@ U e & amaan @ s uH o ama im

Shew amin () Shear sirie femd ) D et (raad)

OF 4 T B

- 163 -




z o
1. 0l BIME TEDSFOIN AWE ZEDSWE|E ATHLAIY T|E 2HES O] B2
w1ols] 40% M2 2 EI|ZN 20% B JhsE NEl8 NES MARZY BY A
AR 5 Z B DMl
2. 0l PTAHLYSS iMooz YR mols WEA FENSL(ZETLET|SA S0l
Age 2EMENEI|S el gatele] HutelS Halof Bt
3. Boime|s 7Y g0l e WS HelNes wE £= BjfsliME o ol






