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Abstract

This study evaluates the structural behavior of connected long-span beams applied for excavation in urban areas with a narrow street.
Generally, the reliability of the connection is reduced owing to the defect of the upper flange in the connection. An improved connection part
was developed to complement the defects in the connected long-span beam. A finite element analysis based on a commercial program,
ABAQUS, was employed to evaluate the behavior of the improved connection part. A numerical analysis model was proposed to analyze the
high-strength bolt connection and the composite behavior of steel and concrete applied to the improved connection. The suitability of the
proposed numerical analysis was verified by comparing the experimental and numerical analysis results of the references. Using the proposed
numerical analysis method, the improved and general connections were analyzed and compared with each other. The stress distribution and
elastic-plastic behavior of the long-span beam were analyzed numerically. The analysis confirmed that 25% of the compressive stress was

improved, resulting in the improvement of structural safety and performance.

Keywords :

connected long-span beam, high tension bolt, welding joint, composite structure, boundary nonlinearity

1LME A rgoll 2sf Ax|7ketE 4= QAN ARl A b 52
o|EL] A TS ffsto] AnbH o & Qo= A &
7150 dhdof whet HL2E0] 7ol HA o AthatEar ol e Agala QA= 1Y BE 0] 22 285} 9tk
o} oo whet ZA 2| E -2zl wis) A5-o] FaL T /sl 47 o] g o] AR MY L 2B 2V AFto R
SR TR AR RO L A AT 2= EH 2hgste] A&7 E] Wzet JFS ZtH(Seo, 2000). £ AT
2 ES ARESE A et e ek BAIE et 21 M= HATE P2 5 A A ol Sl AT
Al fto|B g 4 Wio] 2 &S| Asol & Y= nIXIth Qi 2 ATHS H el thaA S-S ol 4] obH AL 3F
A B2 S-S A80te] AsA ey BAEE S5 Al A7 MY AF RS stk
LA AT TS Al FIT M A-SH ol B(EE W E A kel A E AAR e S A ASa 22 E 9 4
Bt Fol 2 =g A= Askezte] g 9f5te] o) FAAEE T & Y= B2 APAFEo] 9lck Ham
FHE ddsto] AAsk= B97F QthFig 1). TGS 52012) 93ta s S =R 1S o] fale] AP BE o]

1 Corresponding author:
Tel: +82-51-629-6073; E-mail: hwanwoo@pknu.ac.kr
Received April 10 2020; Revised May 10 2020;
Accepted May 11 2020
©2020 by Computational Structural Engineering Institute of Korea

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

MTAZEZESE =23 HM33H M45(2020.8) 263

I



L8 Zo| F& FFFAA AART A8 E= AR Y =AM H AF Bt
& a1 AEstlon HEE Hdls S0 E-A a4 A7 A Q] &8o] AlgtEct £ Ate] it 2 S
tlof] -gsto] e EE o] 5 Fo| W2 EE Y7 & IR SR I ETFS S F2 B R Zol|lA] A SIS A
/g o] QaFol| thate] A8t Moze @t Beg(2011)-2 11742 Bk F2ha o] 8=l g folt) o] Ao =W
EER AZAH A9 AT S Fato] A7 et o A, Fig. 1(2)<} o] A SPEES A8t 12} =32t o
/gol m] 2= A atof] fsto] A3t a4 4 o 2 F7lstgle Kwon A-EF 0| EE AAFI) o] F Fig. 1(b)2} o] 22} 3 A
5(2015)2 ¥ o] ZAE F7 ZFHCFT: Concrete-Filled F 1A P A AdH FYof ¥l Z-EH 0| EE X
Steel Tube) 9] A& 7+ 2ol thgh =28l 4] WS A+t ShaL QA SIS A A g
S}3A}. Vinayagam@} Sundararajan(2008)2> CFTZ 2] ¢F= T o] AdAR e 1Y EETRS Hgoto] AARE AT
S Bl vheFet obs 2l v F A S-S EIskich 3= 7-9-ol| Fig. 29} Zro] A5 Zilx] AdAR A EE YU B
£ A= NAE AL R A B7HE A8l fetas 74 EYo|EY B HA-EYo|ELte] o] WA 4
34 71Rke] A8 2 IHM(ABAQUS)S o]-&5kltt 9414 Atk ofof upel 23 AA R A HZ-EH 0| B AT F
o2 MY AAR Aol st A3 o] 5 HF3] Ak 2k o) 243k flal duka] o 2 A Zd 7] ofl 87 o]
Qloto] AgAte] A At 9 X84 vlasklet. 1 oo Agotal o FMA o Bl = g BE o] 52 Y
2 7fA Y AARE A8 AN T A A & S5 vy AFE S Hgait
I} 2 P E ghelsholtt
22048 4F %
2. X2 = AR
Fig. 32 7§ g A4 /g ol /i A4 5= dut
2.1 9ty 485 P AZR JH WA spo| H4E ZAEE M A
o|th(Lee er al., 2014). 7§43 AAR A &7 w7t 231 1
ol W2 A7 A= Z2EARE T ) $-3] B2 w2alzol EHEP Aol F FAEL] EAS Egsto] A4
e R R e e s o E e s A = L] Hof| 24-8-5h= &89S A 4=tk 1Ejar 23 E
o8 FES AXstal gt Eﬂi— Zeo|EE 127k 7t 455 ES BHEEIER S A ZlR| o] whajeh 2
H A 07 Al Fsto] AFS T = S 483tk AlF Bl T2 S| BRI AL = Utk
L& Zo| F2 o= FUHEEOR 3| A|5hgito] F4 S A obg W = Aol A e WS T 2k B
sho] 837 o] 59| w 2uba WY 7HedS A SHAI 4= Sl
] N 3. OH T=sHN 0|2
WA AAF] 1 EE o]t Aot £3 e EL] 5
AAGl gt sl S $Iste] &= Q45 ARkl mElE]
(a) Excavation(step1) skt QAR S Al S SRS e EE= 247}
A& B HE AsS Esk] flstol= HEalAol
o ko) = t‘i A AT LPEM% v A2 A B A A

)

H-beam -‘

Connection

(b) Excavation(step2) and connection

Fig. 1 Beam installation steps(Lee et al, 2014)

Special—perposed Deck—Plate

MR

Deck—Plate l l l l l

Deck—Plate

......

.....
e~~~ _— N N S Y S S S S .
o e e e e e e e O e e NS AN A

Fig. 2 Interference at the connection

264 | MI333 H|45(2020.8)

ro
Hl
gl
Rt
ol
o
(]
o
o
mr
Ho
linal

B
I
2
9L
é
il
Ol

EERHICEEREATE

Non—contraction

Field welding joint —l concrete

High—tension
Bolt joint

|

-
—

High—tension |# ¢ #|¢

L—Shaped Jg

Non—contraction
section steel

concrete

nnnnnnnnnnnnnn

TP HEEEEYEY

{

Fig. 3 Improved connection



AL 7AH HE B sk H 2 A A E ot

o] JEHHE F ottt M52 vk FEH(master surface)

T} &do]H FH(slave surface) 0.2 %W Fig. 49} 7o)
A

HEHO) A EAGS SIoto] =T AT WEAY 271
R REEEESEREEE EEEE SRR
ol 7] Z5h0] 7T eHLee

)

=4
=, A SR A A

et al., 2004).

Uik o AHgm R I A L vh IR AL
APASs T2 A Q] HH © & Penalty-Method S 2-8-3}31 Q)
t}. Penalty-Method+= Fig. 58} o] & o]Are] 4|71 2 &3}
S HIAE A A7) Sfa B S ARkels
oot

QJ0]9] BA) Ao| 43} B BE BESE 1t 17} Fof
2 o T Zo]=Bo| THo||A 71 717he- =R 9] A g
7} Hek. A o] 5(x) ol et Penalty-Methodol] 85| =
oA A] 212 2] (1)3} ZrH(Tang ef al., 2012). 5122 2] (2)2}
Zro] Penalty ol 2] 9] 7]-&7| 2 AAkE 4= itk

B(z) = %1«;(2)2 1)
F(z)=—vEx) =ké(z)n @
o) ki 40 EW 4 Alfolck AF Zol7k F o
W AR Zlo] o AAw L HRE BA o ERA 1M Ake:
AR £h9) FH HA 13k Lok whebd Belee HE 7

master surface

slave surface

closest point
to A

closest point
to B

Fig.4 Contact node condition(SIMULIA, 2020)

Fig.5 Penalty-method(Yew et a/, 2006)

oloh R 34 A42 o] g5te] AAbEITE A B
2 g5to] vha AE el 4 fakais)dlo] sl n 2

ﬁ
Hl41E £AE AT 4 9.

A el vAY AFS shelaly] glakod Azl &
- E FAS =AsHolth Fors 2 EY S9-HY
E Z4L 4] (3)S AFE-3}9 T Collins and Mitchell, 1990). ¢F
S f) B YEYE WPE & Aol WY B, B
R ESE £ AN 4 ok

fc Et_f ch :
fC, B 2 EL, - EC, (3)

42 AAR B4 B

3fj A 122 ABAQUS 2] 887 &2 =(solid) 2 4(C3D8R)
= 283519} v & 8] A o Surface- to-Surface 2 H-S
ARG o m At A 08 Ao HE @ AvLEQsto] A&
w7} mEchs o] lok Fig 62 A2l Hg5: vpd

1

Steel—Steel
Contact Surface

Bolt head—Steel
Contact Surface

Bolt—Bolt Hole
Contact Surface

(a) Bolt connection contact
[T11 [T111
I T

|
i

Concrete—Steel

ﬁ:% Contact Surface

(b) Composite structure behavior contact

Fig. 6 Surface-to-surface model applied surface

MR ZeE =23 H333 H45(2020.8) 265



SR o] & ZHFA A AR G GAT
A5 ekl o0 2ad A s He] sl ok

29| npie Eela Sdo

SR el 2o A N AU
(MOLIT, 2018)2 25}tk 4174 #E %3
SFEES] 1S AN Fsto] BE vlelS )
e vjelo] 48 Hgd TEEAL BE %

A5} A A A EcHHam et al., 2012).

432 A=A At
4. IWOﬂH Xﬂ"}E‘ A= 53‘442”—4 OH“ E“‘% #-g-5t

50 105 75 50

(o] o]

250 J
T

120
L

200

4

280 J
.

D —

o4
ot

1 T B

300 50450| 75 250

Fig. 7 DD-2 specimen details(unit: mm)

Load (kIN)

e This study (numerical)
50 ——Reference (numerical)
— — Reference (experimental)

6] 10 20 30 40
Displacement (mm)

Fig. 8 Numerical analysis verification(1)

266 EHMTZIEE =23 33 HM45(2020.8)

Fig. 8olA F A2 A3 Aufo]i AL =34
A A 9] 5= HAet o] F Afolof A H| IS AlF e 8
EEO} mAY Afo| 7} X|QF o] & AdEfol] mEeh & mAjo) gy
AsE AA 24 Ao X3 Hrt.
AFL2 173kNof| A X[ & 1117 Ay
2~33] 9] nj 11 g o] "UAY = ). A
& el A s AdEiet A4
O & Ech 2 Ao A4 %411194
23] Hrge 4= glo] 175kNejA] u|11§do] |
ojuf &2 Aol v)I1Y AF sh52] Afol= oF 1% Eolq
0] A5l A It 174kN O 2 A 2 A512] Autep
=g

3 Aol A A 2] Atk 30mm Q1 A WAl
=3

Aot

Ay o] #19] Smm714]

)
=

41

>

]

a2
1o
o we o

g

2
2| T2 31 1KNO| gtk & 170 53] afl 4] AT X

339kNC. 2 AE Aulel= oF 8%2] 2xjo|t}. A=
E3) Aol AlAe] S8-HYPE ZAHL Hld}o] H]
of |8l 4] A= FHishE-0] 316kNo| It 5 o]
3] Az 0|17 S BE AAR] upE HEw A
B2 A A AR 4 Qgleh whebA] 2 oA
Xﬂ%f& Aoty Bl wge BE AAL Ao Had
Aoz getE)

lo
o
D

élilﬂlié;:
OMEFI-FU :
ﬁnﬁﬁﬂm‘ogr
Fo

Of

F

441 232 E FA A 715 GFAE

AR ddwtoll 28 A= B A o] A El
kA8l A 2 At d & Bhelslr] #15ko] Yeom(2001)0] <=3
A Aol vlashltk. CFT 7)s A @ A= Fig. 9] et
H AR A doll 232157 S4dE 7ol A
FAoll= ) Al F3ll k= 7HEskih

Fig.9 CFT specimen details(unit: mm)



2500

2000

1500

Load (kN)

,_‘
o
S
S

e=This study (numerical)

500 ——Reference (numerical)

- - -Reference (experimental)

0 0.002 0.004 0.006 0.008 0.01
€

Fig. 10 Numerical analysis verification(2)

AL AT A AR 047 ALgBEST Fig. 102] g 2}
(A oNA] o = glE0] HEE 0.003990 4] X512 1845
KNo|ck. )il =i o] 4] 514 AuHe 2 h5lE0] 1904kNo| 2]

AL Ao A A A= 211TkN 2 T FA] et

ol B oo} vjn =FojA HL3 sjArmd @ 40t %
712719 Zpolof| A HRE A o2 HHHETh v =2l
S A AR ANl AR Es £YE 8 AE AMES
gon] YU 7 24F Al w3 2712008
7o) FEn =2 HAA57) 9ste] 27 AW 27 LH8S
B Ao}

O

e
HEE0.01(1531kN)7}A] =39 5| Qch vl o =Hal & ¢
SHHLANE AEH Q] ATEYS H A5 BAS
1 glow HEHE 0.0194 ZH2F 1697kN, 1587kN-S &HQl1
3 AT £ A AT vl te] Sx) o) Artol
oF 6% Ao} hefaten] A18 ot of % Aol 2 AR
ZEE RIS
CFT 715 A3 A= 7yl 32| E Q] aHA2FE- 0 2 Q13
232)E 7|53} ) wete] A4o] Slek BT et
2 B0 483 2305 Sl fsjof 3414 )
27}z o Aol HEE ¢ -2 0.001930]tiCollins and Mitchell,
1990). CFT 7% A3 4| 9] 515 HEE ¢ £ 0.00392 A
) ZAETE gelet 4 w el A
0.0042 A3 A3}o] ¢ Ao R STAAFIE

A THS 4 9 2S Sshc,

_\1

)
)
1o
o 12
ﬁl‘
ol
S
rlr

R
e 0|le o0

s 60

seoloe e
v e e|ee e
IR
so0le 60

AR A A A AR A AR A AA

ll s b sz L

Fig. 12 Improved connection details(unit: mm)

>

(900x300x16x28) 2717} &2
I g 2 8 S

L OI' .
N
S
S
=]
1o
r
o
o’

mﬂ:
o=

ol
FrF
4o
i)
e
ri
2,

ol
o

2
-{m

1
_g
N
:L
o
-lN
oflt
J_
OO
i
=2
it
il(
wn
rr
pou)
i
N
_c\}_]l‘

dr 2 8 o
v

2 o
i
>
o > =2 iz oo 1o ogh (o -

Flg 112 3178 %ES&P
=]
H

lole Y 42

o ¢
e ofh

N oo
o

fr e
O
N T

1/50] 5z 2mol ok, ALK Fig. 129} 2ek.
5 77} 07} S0 B SS400 4R S AL83
E% M22-F10TS #-&3lt). A3
]FJ L-&73(120x120x8) 8] Y| =2 ?;7(}5 60MPa2]

2e=g A gt 4 oo A4
4 21 o()el A8 A5zl F sl

rﬁ

o

4z

1o

o

4z B 4y

i Kool

o 2
o Hg XN >

FIO -HN’ ['U_u

5238 nd

Fig. 13 Qg iadsiel HA1E o) )4 male)
=

e
mlo

o] 8-S f5tod EPOl(tle) %!

Surface-to-Surface H&lof &
e} AP ZOA AR 045 HEsa B0t
7re] mpEH Al 4= 0.47& 2-8-5FATHMOLIT, 2016). 1L
BEL A7) BE 29 203N E EIsto] A4S SAslsr,
Zas|Ee] gagd A5S TN Sdote] 2 (3)S ol
sfol AkE So-RIBE 2L AL

tx B =23 X33 F4=(2020.8) 267

re
H
r
[



2 Eo| HL BHBAIN ABRI AGHE FAZ 2

l_.A

L. . (A-A)

(a) General connection

l—»A

IRRRERRSERARERRRERER) nRussRARaRaRERARRRERS

i
B

i LI LT TT

L, o (A-A)

(b) Improved connection

Fig. 13 Connection geometry

5384 A3}

Unty AdRe} Y AARY| FYTHA-A)
I} sholof A W 91e} A/ =l A7t E-wAl A S A
Sttt sidel 28 ok 242 1sE R 99
A5 g 3-E 0l E, 2HdsteS a12ste] 6.72kN/mE 4
e ZA] Ao Astelaitt. Eote-S Sl Hd o
HAES fdshe Ao E& AFets(KL-510)2 271 2k

rH
o
o)
mt)
e g
o b
(1A
fu
O,
ol
ol
2
olo

ﬁ*%#ﬁ%ﬂ%ﬂ%%ﬂ@g
9 Aolural e A1gateict. W] Aol AR A%
(MOLIT, 2017)9]| wb& X 1/400(25mm) 2] 21} 21 50mm 7k
%) SAlsheh AR AARE 318 X7 o] 3 SR 1 2
dlo| 2ol Seo] A o] G520 mekalelr). 52

Z#0| B 0] i o] Fi= 515-1g) FA2) 71 8717F 7H4s)

tr
o e

i

268 eZXMTPERZES =2 HM33H M45(2020.8)

it

Stress(MPa)

===-General connection
—Improved connection

0 50 100 150 200 250 300
Top flange width(mm)

Fig. 14 Compression stress comparison

Stress(MPa)

==-General connection
«© ——Improved connection

3} 50 100 150 200 250 300
Bottom flange width(mm)

Fig. 15 Tensile stress comparison

Allowable
. deflection
Ultimate

load case
1200
Working
load case
900 /

300 —Improved connection

Load(kN)

0 5 10 15 20 25 30 35 40 45 50
Displacement (mm)

Fig. 16 Nonlinear action of improved connection

49l 75 0] 2 mAPE k.

4 g 2P TR AN A 515l iE

o] 8912 $J5k9] 5154345 A A |(LRFD: Laod

sign) 0] S157A45 48 519{THAASHTO,

2017). A4=515 Aol A AR AL B 75 0] 2
[e]

7
23
=
o
-
g
2
@
o

=2 #
o A ANAdsh] SRt AR Ad RS A gtetlal 7

58 A4 o S,



) NAg AdR
t}. Surface-to-Surface &S o]|-83}
I5te] vl =22] A7 9 X 5]
= s kel Xﬂo} =t
sl o

L
4
Ry
ol
I
mlo
4o
e @
:?_LL
I
ok
E
tlo
2
o
ol
ol
o X2

N

Emﬁ
ol o

i
i)
[

_,4
:?L_"
o
ol
L

|
ol
2
o g x
i)
flo
O
tlo i
e
o (Mm@

1.
=
i

o ryy mi-
Hu
iCh
[m g
ey
oX,
X
oft

o
2

ol 1{]
—1>' 1
30 WE
I oN
pay
filo

e 2

TN <]

o o -z
2
iin)
4z
L oso
R
=
it
of
_O|L

2)

oo IE
M
oo
o & X
AL
ol oot
ol
-
e
o
rO
ok
R
vl
2
o 2
AT g
ol H o

o
2,
o)
s
]
)
1o
o
b
N
N
iu)
e
ol
ok

sy
v
o,
o
|o

ofo
i)
el
2
v
iul

o
+
30

Lo ju lo
=
2ol

lo ot
o
9e)
o
OO
o
ll
rj_% fr
c
¥ o
u) o

o

(TS | e
ll
o

ok
R A =)
oot Y ot

N2 N
FII" ot ofl mM 2

3)

=
H
1A
fru
re,
o)
olo
1%
A=)
_>&
N,
H
oy
B>
Bl

o 4t Jo it
o ")
o,
o
:‘_I‘
[-O
R
X
o
o2k
ox
i)
32
(s
4 9

o
N
Y -4
Hz N

T
)
>
2

>
oo
o
i
2
e
P
o
ll
r <l
e}
ri,
o

c
Md
flo
—Hz
o,
=
Lo
=
N
&
o
1o
J%
rﬂ
oy
=
S
S
o
&
2
1o

References

AASHTO (2017) AASHTO LRFD Bridge Design Specifications,
American Association of State Highway and Transportation
Officials.

Collins, M., Mitchell, D. (1990) Prestressed Concrete Structures,
Edited by Mary, L, Prentice Hall, p.64.

Ham, J.S., Hwang, W.S., Yang, S.D., Chung, J.S. (2012) An
Analytical Study for the Strength of the High Tension Bolted
Joints in Plate Girder, J. Korean Soc. Steel Constr., 24(4),
pp-469~478.

Kim, S.B., Choi, J.K., Heo, LS. (2008) Ultimate Behavior of
High-Tension Bolted Joints considering Plate Thickness and Bolt
Size, J. Comput. Struct. Eng. Inst. Korea, 24(5), pp.515~524.

Kwon, Y.S., Kwak, HK., Hwang, J.Y., Kim, J. K., Kim, J.M.
(2015) An Improved Bond Slip Model of CFT Columns for
Nonlinear Finite Element Analysis, J. Comput. Struct. Eng.
Inst. Korea, 28(2), pp.213~220.

Lee, H.W.,, Park, E.T., Song, Y.Y., Kim, G.Y., Park, Y.J. (2014)
Design Adequacy of Foundation and Connections of Mould
Neam of Busan Metropolitan Railway Sasang ~ Hadan Line 1
Construction, Pukyong National University Industry-University

Cooperation Foundation, p.104.

_‘-ﬁu{
)

G SR ol

Lee, C.W., Shin, J.C., Bang, M.S. (2004) The Study on High
Tension Bolted Splice by Elasto-Plastic Analysis with Sliding
and Experimental Testing, J. Korean Soc. Civil Eng. A, 24(3A),
pp.439~444.

Moze, P., Beg, D. (2011) Investigation of High Strength Steel
Connections with Several Bolts in Double Shear, J. Constr.
Steel Res., 57, pp.333~347.

Ministry of Land, Infrastructure and Transport(MOLIT) (2016)
Design Criteria for Bridges and other Facilities, Mistry of Land,
Infrastructure and Transport.

Ministry of Land, Infrastructure and Transport(MOLIT) (2017)
Code for Design of steel structures, Ministry of Land, Infrastructure
and Transport.

Ministry of Land, Infrastructure and Transport(MOLIT) (2018)
Design Criteria for Temporary Bridges and Surfaces of Roads,
Ministry of Land, Infrastructure and Transport.

Peter, B., Atle, G. (1990) Coefficient of Friction for Steel on
Concrete at High Normal Stress, J Mater. Civil Eng., 2(1),
Ppp-46~49.

Park, Y.M., Lee, K.J., Kim, D.H., Ju, HJ. (2014) Tensile Strength
of Plate with Bolt Hole and Bearing Strength of Bolted Connection
by Oxygen Torch Cut, J. Korean Soc. Steel Constr., 26(6),
pp-617~626.

Seo, S.I. (2000) A Study on the Simplified Method to Calculate
the Compressive Strength of Welded Structures, J. Weld. &
Join., 18(4), pp.87~95.

Simulia (2020) Discretization of Contact Pair Surfaces, Accessed
March 1, https://help.3ds.com/2018/english/dssimulia_establ
ished/simacaeitnrefmap/simaitn-c-contactpairform.htm?cont
extscope=all.

Tang, M., Manocha, D., Otaduy, M., Tong, R. (2012) Countinuous
Penalty Forces, ACM Trans. Graph., 31(4), Article 107(9
pages).

Vinayagam, P., Sundararajan, R. (2008) Nonlinear Response of
Concrete Filled Steel Tubular Composite Columns under Axial
Loading, i-manager’s J. Future Eng. & Technol., 4(1), pp.52~62.

Yeom, S.H. (2001) Analysis of Concrete-Filled Steel Column
under Axial Loading, Master’s Thesis, Inha University.

Yew, M.C., Chow, C.S., Yang, W.K., Chiang, K.N. (2006) The
Solder on Rubber (SOR) interconnection Design and Its Leliability
Assessment Based on Shear Strength Test and Finite Element
Analysis, Microelectron. Reliab., 46, pp.1874~1879.

StEmMTEZeE =23 H333 H45(2020.8) 269



SR o] & FHFA A AARI A g

rr
)
N
)
N
oflh
lo
4
o
>
)
)
oft
o,
N
N

2 X

B A7) AL B2 Fo] L AZPoA FHBA A AFE L PN FPO] AAR otk ANAO R A §E 1 G AR
o 4 A ERA Y Txpel W22 5o AR ABR| AR EI} AohHrh. AR APS Wk AL A A4
B AR ATk fEL 715 STEAHABAQUS)E ol 85101 AT Aaln ol A% Brislck WA, Y
QAR HgEE WYY BE A2 U Aot A EY FHATS THN] 18 A S ASHT v mego] A
FEE DR @44mléidqmﬂﬁL§$§ﬂﬂ4~mMﬂ¢Wﬂﬁ%@qag@%@%a%4Eqﬁwwa1
@S A S A 8olol Y ARl DY GRS AEE A 2GS ol B0 TR H
3} ARRY SHERE 4 HH AR v B AT NG ADRY EYO R 25%0] &G Faun P2 45 AM
av}wl ebaAe st



