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Abstract

Keywords: coupling beam, low yield point steel, coupled shear wall system

Shear wall has been used extensively as the major lateral resistant system
in structural design due to its large in-plane rigidity. For mid-to-low-rise
buildings, shear wall system is usually more cost-effective than other lateral
resistant system such as moment resisting frame (Moehle et. al., 2011).
Sometimes, perforated shear wall is needed because of architectural or practical
needs. A single shear wall is then divided into several individual walls
connected by a series of beams along the story height. This system is referred as
coupled shear wall system and beams used to connect two walls are referred as

coupling beams.

When coupled shear wall system is subjected to earthquake-type lateral
load, shear forces transferred by coupling beams create tensile and compressive
actions in the individual shear wall; also referred as coupled action, which
counteracts a portion of overturning moments and hence, reduces the moment
demand in the individual shear wall. An ideal coupled shear wall system is
similar to a framed structure where plastic hinges are expected to form in most
of coupling beams over the entire height of the structure, followed by yielding
at the base of each shear wall. To achieve the prescribed advantages of coupled
wall system, coupling beams must sustain the designed shear forces and
satisfactory energy dissipation abilities under large displacement reversals. For
reinforced concrete coupled wall system, several researches (Paulay and Binney,
1974; Shiu et al.,, 1978; Tassios, et. al., 1996) have found that diagonal
reinforcements are necessary for coupling beams with span to depth ratio less
than 2. However, the construction of this diagonal reinforcement create

considerable steel congestions both in coupling beam itself and special
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boundary zone of shear wall. Alternative solutions have been studied in many
researches. Among all, hybrid coupled shear wall system has been discussed
widely (Harries et. al., 1993; El-Tawil et. al. 2010). Most of hybrid coupled
shear wall system use steel coupling beam. Experimental results confirmed that
steel web yielding in shear can provide satisfactory hysteretic response (Harries,
2001). However, the installation of embedded steel coupling beam into

boundary zone of the shear wall creates another construction challenge.

In this research, using LYP steel plate as a cost-effective solution for new
coupling beam design is proposed. A recent study conducted by Chen and Yen
(2008) and Chen and Jhang (2000) demonstrated that shear panel using steel
plate with low yield point (LYP) exhibit excellent deformation and energy
dissipation capacities. Two approximately 1/2 scaled coupled shear wall
specimens will be tested in this research. Conclusions will provide based on (1)
test results; (2) discussions with professionals; (3) assessment of code
provisions and (4) relevant literature reviews. The latest progress of this project

Is that two specimens have been constructed completely.
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wall piers ureplaceable fuse
— T ( M ] e
S

Pl Y
L% )
~L el L . ~17

W26 Fai@METAETIW

(F# % & Fortney, 2007)
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Y- F < )I?J%ﬁi?f

Coupling beam
shear force, V,

beam, |

Wall 1 Wall 2

Summation of coupling beam

f— — / shear forces
\ﬂ? I ’”2\1/
Z 4 beam Z ”beam
= lo -]

W27 FEmT4oah i
(F# % & El-Tawil et al, 2010)
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j\ % me]__pi \‘%‘aé\,EJ’J% ].@ zuﬂ?ﬂ-’:/ya/f{‘,‘%& 73—

Renw (T MEAE AR S A I FE SRR 5T ERFEY P
A HIERIES R Y 12 e X TG A 5 el RF
IR RAESREITARBUZRETS o AT L oE 3-1

7

21N

BT oo F- M FEA > 1 CW-RC BBl @ " 4w siR I MET 4 B AR
4134 (control specimen) » % = = iE4g o 12 CW-S ik gh ; @& # %

REBE T B AP R R -

ER L T3

FACFIEERE 2 G s SRR %R
A e < SRR B R Z A AP S R 29 Il
LHEBREN 150 % > FHBEY 306 2 HY s A2G T4 IR
13022 ~ 48 &% 4 &R 045 2 ¢ o

F ORI A N o B e RIRREMIE g & sy 7 0.35 (coupling
ratio) T3k P 4% > 8 L AR T B AoH] 2-7 2758 (2.2) T 0 E BAHK
R AP mET A BP) BEOT 4 ¢ AART S e uF S RS

(T) &2& 4 (C) > 253 48 &£ » g (coupling effect) » pL 22 B ¥ F4430 A %M R

P FEUBET BRI FERR - RATEME R BEIE
WMeErefpr KT A > HBEATHENEAE L NP ERR AR RFED
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LN E T 4 AR b

~

o e %%& 4 3 ﬁ?&é? R /;4)5 %gé"%ﬁt}'@ (T:C:O)\ ﬁ%f&@ﬁt}"@;b
FO%P T e g F s F 2 FERRMETI R -BARA
L& RRE o B LTt 5 100% 0 RIF BT 4 4k sAp g - RE G ¥

e
ya,

S FRIAREONY DL R A S F LW

EiR A g ot 035w R T o U PR RA 0 B iR
HETRLRFEEL G AT Baga T R 2P o N (22)
LR 4 32004R 5 & (ultimate capacity) 53-8 o 3TH - Rm T dp 0 S
g Lt B B G ARE > BB it € B RT 4 e R4 E

=<~ § ﬁ—ll4%mj%rb 5E)§b%%q/gb o

IR H g el & vt 43 0.20 © 0.55 2 B (Lequensne, 2010) » iE

()4 502 486 T 4 s

1295 B » 2452 2 (ACI 318 Committee, 2011) » 4w 53R 52 2 48 & F

o

4 % K EL o] 3= (aspectratio) F ¥ 4 F R4 1/3/f/ MPa pE
Y HEM S YRR EARAE S f) 0 K E L 280 kg/cm?
(4000 psi) » A HF FIME TS - DR SR AIBET A RBA G
030 == ; &FW 5 150 B F 2 &9 035 cnfg &gt 3 -2
BK A E % & 200 ton-f & B (actuator) 4 %|#% = 30 tonf ¥ 60 tonf >+
B A2 300 22 = 6.00 2% e TEF-E R EHBE R AoR 3-
2 9151 0 18 1) 4% 78 R ¥4 4E (total overturning moment, M,;) % 450 tonf-m >
He d gd 4 a0 805 L7558 (1) @ P48 &2k 2 % &5 90 tonf 2
AR TR L mEH 4 B ¥ 2250 tonf en¥ 4 F & (shear
demand) » J et > SR ERFP SRR IBL T S BETg B LFT

4 RFHE (5/64/f MPa) » R E Fp A2 G 020 2 % o
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SRR R T B Aol 33 4 A g b MUK 12
APEF BT AL 19 B2 FEHERAEN S e LR R
% B 420 MPa #17 B4k 6 0 194558 22) v k@ mE F 4wt 4 5
B #2200tonfe ¥ b o RER ol & MG RET 125 % f, 0% E K
& (development length) (ACI 318 Committee, 2011) » F]t & & ¥+ & 4%

SRENL 210208 > EE B KT a FEEEE DA g AP e

8 & T4 Ep lﬁléxﬁfﬁvéim&?%fﬁé B R & (ACI 318
Committee, 2011) > i * FFEE 7.5 o~ A% A F k5 420 MPa 1= 5L
o IR (1) (EREE o WRLLEE T4 BEe £ 0 e 3R Z 4T
kT2 e RFEAR Bd 5- wflAGsed 4 B hoEdgs
375 24 (B 3-3) i L ZBAPH S L& KALHLE
5 > 1335 4= (ACI 318 Committee, 2011) - T T ja 5 e 4 55 7 ik
i hengEn R > HFEE R E Y 0 4ol 33477 0 g & T4 R
A A S AN T A0 AR M Z B EE R Y36 A o

g AE SO BIEE  FlA e S 1S5 R R4 g S e
SFIRE c Flptn SRR A TS BRM A B A SRR Sk
TR FRA o 1354 55 % 524 (American Welding Society, 2005) » &
S ERAS T ERE O BFERLET S BOANY  BREmINE R

TR R MG (R T S B 3-4 7 o

0.3sb.f'.[/A
R
fyt Ach

 0.09sh .
fyt

4 (3.1)

21



R AL T S ARk a2 A

Ay SR RAHE

b, /3
s Bl &4 S FEE S 7 B X3 6d,
15cm

= (h — 2cover)(b,, — 2cover)

o LIRS RTRA
foe B S BAETE RE A

(2) 5 Rép4g £ T 4 k3t

BEEHE I EEE T 0 M RGIBE T 4 R A
ARETOT 4 RS FEHESRRAIBET I Bhpr o d H- F &
@aepulg s T4 2ok T4 58 & 4 22.00 tonf > 3454 ST 4
WA (Y B2) AR AR 03021 > kg4 100 MPa
HRFER (M) 95 1224 HA e pEF R R Ll 0 R b
FEA L TORET N EFE BT 4 k{7 5 (Chenand Yen, 2008) -
FML M R B ST A B2 EREREFRAE T 030 22 0 B
Bt (b/t ratio) - 25 # & é;ﬁ%v’ FuEIRE o 1T A RIVEREE R LK
70 2/ R B R 1.2 24 A572 Grade 50 # 4t at i - & fA AR #4542
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- 5 R 802AERE 1224 A572 Grade 50 2 4e S r 4pff ~ I
AR R B S R ST B doB] 35 4 -

V, = 0.6F,, A, X (3.2)

E

Ay, RF%THR & R

L P45 ' K 3g B = 100 MPa

112200 tonf 3 4 5 R v 0 B FRY 4 OF ReaEURES > H
w R I 0 Z & 500 tonf-m > ﬁ%}:?ﬁﬁ%ﬁﬁ%rﬁ' R R I
Ko FR2B% > Gk T3 2 AS72 Grade 50 H (2 B &
B8O A ~ERE 12048 o 5is 4 & E R - %fi/%i‘%—&@ﬁé%a
F A RIS TS ek Y BIRERE N D A2
~ I A RO > LB RFG 2 - 1
SN A RGN ALRA B IRE T R FIEFILT Y
BT A 5 P FERTT A BB E GRS A ] Al R A
5400 x 200 x 8 x 13> FHFHRZAEHERT - &> § 4 ;{%,,i
e TSR o

T

v

WMEF A A g
BLT A REFTE
Flp FAF ik 4 g Pl S ek MR 80 24 ~ BA 1.2
@B ED S o BERDIER (350 MPa) iR T F 0w A &
%4 5 3321ltonf> T ER Y X TS FEALRA EP G
B EERY - LERTEOANTR A0S SER 12 24 il

471 (transfer plate) » #4 15 & #4245 B 5220 | Adw 0¥ 4 2 9047

ya

f

Y R LT SR

NS SN IER PSRy RS

3

-n\
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RENMET 4 et R g

FEREABET I RE Y - ) BEE T L - 2T B

WAL L A A R - PR S L T ST R
4o 3-6 7o o T ATE A IR BRE B | AR TR T IV E R R
2 evk{v 4 (bearing strength) ¥ % &% 4 & > H P SEFItL & P

IS

a4 R R ALE 1 60 24 LE FEELL > KA
BABET A RT FH TR 63 A4 NELBEF A T
FIEE > FRALNL 63 24 FHFIENRR L (1) R &

() F 4 HHks”
T4 gs%re BA 20cms K& 130cm AR T RF R E TR
L2 B EFEIARKT G A BIRRA] o R RAL R L R
AI 4L T4 - 32 (4000 psi) M ITRES EE L BT

g 25tonf iT* T > Bofdm A F 4 A S K IHAo B 3-7 Ao o

N~

WHP T ERRERIFERFRSF T RBAReTr 4 T g
BA FBE B XN (33t iEpF > & FEFTER ®E (boundary
element) ehimnzk > F 0k B %2 5.0% KA FRIRA
BERLE T A3 AL 0 P EERT D LT T S s w
W EE mmE c AR RBER 26 04 > ARBARF AL
B a8 0 R4 852 6 0 s A (B) & K U RFEE 6.0 2
AP ERFERPES TR A BN s Er T EA L Z 5
85 o) 3-8 ST o YT F e S RALSE R 3B S 420 MPa e @ i £ 3w
A 15 o BFEEafR Redp 55 > T U T 4 % R 8270 tonf
(182.30 kips) » = **FpHpK I iE o

24



c>_w & (33)
600 (5u/hw)

c BARER

Ly ©¥ 4 HAA

hy 34 %8R

6, ‘HKIt®ix

hipdl CW-S T4 B AR p Rdfasaeir> 8 2y m
Rk EHRE A LN E SR M (LE | a0
FIREFIE O RIRAP T EARPLAFNA S AT EFATRE
S EIEFR A ffﬁb 0 BRI E RN Hww 1 AT £ E 390

T T 4 R ITHEY -fhd o7 HY hA T4 p £ 4
dosaeE 4 (H)25¢tonf) x4 E T A RRT 4 B R (X Veam)
Tl  BET A RH- RIT 4 B ARA BT - RT A
HBE A o FRehdhd A %5 5 115.0 tonf 22 -65.0 tonf o fidfE i
PiER T A6 T4 BT R EERTEER AR A W9 E 2100 tonf-m
% 1300 tonf-m > F - E AR N (22)F BRI EE s H
382% > VLB BEERES 0 R F A AR FIFER R BEXR
Bt R RE AR E IS RT I BAET b B

_?l:;(j' P\-"%‘*‘%%ﬁ I?‘]LL“I‘-)_L Eiﬁ%’tfﬁ_qﬁ ﬁbg#gio
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LN E T 4 AR b

Fo8 FHRALIRREFRE

\\\

PR SRR T 24 B 3-
EHPEAEZ RS B 200 tonf B 0 A LA RS EE S - A H
B B et E e R F 2 BB B s R e o 3-
11477 > £20% KB EBEH » CHHE L 025% & B g™ itz
TR o e BER L L0Ommis; £20% ERF B EFH LA

10 FRWAPPIFE > w st Tl

% 5D EL o EHBHERE 05% & B E T X ARy
FlE TR RH A E 20mm/s > T AR FHREBED AL LA - X 1.0 %
R NS B ¥ 0% F ) o 199 ASTM E2126
CONVESE S LS i R s A E A
B kP P4 B 4> 1.0 3 63.5mm/s 2 FF oo

SRR T RIS ER TR

SRR LI ECI S UER T2 RRE SR SR
,-q',
=
T ghendd PERREMA L A E R

Bd 4 AETEINAE R w e R

7 (hydraulic jack) » 58 7 &>t 3 4 H4F ¢ o4k B (242 15

TR H K 5.0 tonf ehdhe 4 UHRE 4 2B UL 0 ks & o) (20 tonf)
BT A gEaE (G4atonf) GET 4 B a B2 35% 0 Pt - Ba b
wole TR — bR R S o B 4 R IR e X B Y
Ko ARGEFTGTARE  FF RRENFHRIA - R FFP I B
PR T4 4 R 4 cnde 1T o S RHOTRIEM AL 2 RS R B R
WAL RIAR R 2R g M (R4c @) 3-10(C) #rE o

#FH CW-RC % £k BARaE e 7 84 %3t (strain gauge) ~ 17 &
£ B M4 2 (Linear Variable Differential Transformers, LVDTS) ~
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N & & K3t (potentiometer) s 2 53 %p sk B R if Rt £ 7 it (optic system) ; &
FCW-Sig* £RREBRE ¢ 7 46 %" (strain gauge) ~21 %27 & &
=453+ (Linear Variable Differential Transformers, LVDTS) ~ ~ & & &
3+ (potentiometer)rs 2 47 gk & R ijg & ~ i+ (optic system)®]= 4 1 & d
% & 200 tonf ~ #2450 cm 4] Bk > A W - HE e B3 AR S L
B L Fa4ld Bt b mL~ (load cell) & -7 v B4 &
ARM TR PR 2 e rE A RO A AT PP

x
BITE A S B 4 E"‘;]%} g 4 B o

4 CW-RC & * 84 w ¥ i %2+ (YFLA-5-5L, TSK Co.) > ¥ 4 4 %
B R deR] 312 TF SRR BET 4 BN DR 2R R
3-13 #¢57 ; :£48 CW-S i * 40 = ¥ /i %3+ (YFLA-5-5L, TSK Co.) m %

6= % T4 MR ) 238 CW-RW - Ri4cH 3-14 #777
Bime T A BN R g 4R 3-15 v H P AR ERE T

-

RAREEH ARG e BB EA- A4t 0 A 2+15em
B E e A et10h- B - A FRFAONERIEFE o B
SE I ER T LA RS S AN LA AT
B 3-16 #7577 o B d LA PRE T B E* - 2+50cm B2 PR
F¥me T4 Bl £ ﬂﬁ e 0 Nt S5cm it e b Kne L igs
TA R TE HEP %&‘ﬁﬁgﬁiﬁ%’*b\mwﬂ&mﬁ
BT KT 4 BN R o KT E LD pEIORER T 4 B 430 5.0 cm >
4] 3-16 #771 o
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RESET I AR g

MNE A RFAERY RERBHIBET 4 Bz 7 & (deformation
demand) > FiE s e & > T BB LB E T 4 R ARIEF O T
FHEFFERTERE U EHFERATIREURESI T L A 2
BRIFAB T4 BELER T 60m A 0B 3-16 “1oT ﬁ*ﬁé%ﬂ CW-S

3

o Fhe e4250em A EE B E e i R R 0 U

LR o 4o 3-17 o o * B PIE R T 4 g o

RFRGR k@ NDI kst FlA AT BT 8 Rl R T
o B R kA BEERE e T Bh- RPN O ORERT £
YR 3180 FEHGAIIHE > LRBEFT UEFFEHRIF L AP AT
Fe el afhk SRR EAEHEE-THERSNZ-

Frd W1ERIERRP

LBt s E (ARI01#E) = P 29 GRS R E R HRRE

RFIEE S AT P oL P REFR - BRI E L oL

FHE LR E A KR € RS - o BHA N R
dede 1 o e gL { B kS - RREIERITEDRES LEMS
AR AN R ATVRRIE (M 2 L) DT RES (4
Do L) R P REDS (LA Rk R R FA
i 19 mm (0.75in) » & K ES TE e PG (T3S AR P LR R R
R - R R S B B AR F 4 B 3-19 &7 R 3-20 -

FrEFEEEE I 28 1% 98 BAILOpEF = 2 F % % &b
fe 12 PR KRBT E o - BEH CW-RC *t-L -0 7 8Lz 2
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BERES 2 F - % (BEH) WIS > 52X (TH) RSAR{TER
oM R RFWN Lo L Rl s A ITEENR- 2 R

A o
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MENET 4 WAtk sz A

e R

W 3-1 RFEFET A E
(FH kR A7 H1F)

60 (tonf)
—

V,, = 22.5 (tonf)

30 (t
(tonf)

M,; = 450 (tonf — m)

B 3-2 P4 LT AN
(FH kR A7 H1F)

30



X
s
H
o+
J

N

$& 7% #3 @ 75mm

HAKME SD 420 #5

-
19°
¥ AR A4S
B & §& 5 #3 @ 75mm
by B %H 5 @75mm
i EELELS
= £ I L,
€ IS 1
Q o y " o
o bl “t &) AR Fh H3 o |
® “1 8 4 4 A 43
€
€
3
Y Y
50 mm# F
B 180 mm B 180 mm
(@  A-ASection (¥ i : mm) (b)  B-B Section (¥ i~ : mm)

W33 4siRERIMET 4 RPN

(F# kil 0 2Am g 01
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Resme TS At Rof L

Vg

S=95mm
(#3 Rebar)

Effective Weld Size
(E)=0.6S=5.7mm

/ A — A Section

()% 3 7 4

B34 LT+ %F g\%ﬁ, 53 0% B 3R
(FA &R 2 g B1F)
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X
s
H
o+
J
W

I 254% 400x200x13x8
AbL72 Grade 50

% %% X 4% (100 MPa)

AN

S & & & & 8

4k A572 Grade 50

4 55 #5 (SD 420)
g £ & 90 cm

4

g § 3 D=2cm

450

‘@@@ss@@@@@s®@®e§®®©®®®®®®®‘
t |

‘@&Q@@S@@@SS@@@‘@SSQ
N N

(b) % % = = W

W35 MiERMET 4 REH
(FH KR 2 g BTF)

33



PP BT T

485 45 (SD 420)
EEKE 90 cm

T

2

1 #4m 400x200x13x8
A572 Grade 50

: = g 3=
A+ # R 4
175 Q
-« 900 - T 450,
— —— 17548 400x200x13x8
o , | AS572Grade50
2 e ’
2 @/
o o | A&FE4R 4R (100 MPa)
°
Z Al, | #84r A572 Grade 50
. / i
° / A /,/,
oA 172 / /e S #5 (SD 420)
o618 I K 90 om
@ f/ 2 ,// //
o 450 I P
o e | #BEgR
2 o D=2cm
[ 2
Q| 2
[ 2]
[ 2
7] 2
L2l 2
) 4MiR A572 Grade 50 t=1.2cm
7 L} A& &4k 48 (100 Mpa) t= 1.2cm
324 300 ) 448 Grade 50 t=1.2cm
/ L2
N -
~8.0-
B 3-6 M kipige T4 Bx P mn (= mm)

(FR KR 2y 8 1F)
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o™ S i~
1 ii i
= [~
Q Diagonal Reinforcement
A 445
/J Web Reinforcement
Y == == #3 @ 150mm
4
Longitudinal Reinforcement
[~
= < #3 @ 150mm
o
L0 Id R . R
— Longitudinal Reinforcement of
Boundary Element 8#7
Y S0 = ]
i Transverse Reinforcement of
Boundary Element #3 @ 60mm
/4 \\\
= I~
o
Te}
—
Y <SS =
4
RS
Cail s
o
Lo
—
y
4
o
A
(ce}
y
108 130 45 130 ‘ 108
- > - > >
Longitudinal Reinforcement of Longitudinal Reinforcement
// Boundary Element 8#7 / #3 @ 150mm
/ Transverse Reinforcement of / Web Reinforcement
/ _/ Boundary Element #3 @ 60 mm #3 @ 150mm
A o o o o o . s s .
v y ° ° ° ° ° L2 L 2 . .
- 130 B 45 | 130 -
B 3-7 48 CW-RC 22 CW-S ¥ 4 475 B (¥ = : cm)

(F# %3 0 25§ H1F)
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REFMET I Bati 7y

Web Reinforcement

#3 @ 150mm

Longitudinal Reinforcement

#3 @ 150mm

Longitudinal Reinforcement of

/ Boundary Element 8#7

Transverse Reinforcement of

Boundary Element #3 @ 60mm

130

o

3 i

o

(o]

~

o

v

~

o

w

~

o

(o]

~

L

AN

(oo}

108 130 45
P
Longitudinal Reinforcement of
// Boundary Element 8#7
/ Transverse Reinforcement of
/" / Boundary Element #3 @ 60 mm
A °
o
N
A °©

45

108
| -
Longitudinal Reinforcement
/’ #3 @ 150mm
/ Web Reinforcement
/ © #3.@ 150mm

y

B 3-7 ()

A

384 CW-RC 8 CW-S ¥ + 37 5%
(FH % ke g Hl1F)
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A
W

Longitudinal Bars #8

Web Reinforcement
#3 @ 150

Transverse
Reinforcement 3#3—

200

W38 M CW-RCH 4 BERFHHENRE M
(FH %R 27 g 8%

B39 #FWMCW-ST4 BFLHESFRSIH
(FH Kk 2 g 1)
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50

45

40

Increment @ 1.0%

LILIL

—

ULV T
AT

|
0

UHUW!HM

IIHV

35

30

25

2 cycles @ each drift | 2 cycles @ each drift
Increment @ 0.5%

e
PV

AR

AN AR ATATRATATARTATR

876543210123

(pe1 9) aBue YA’

15 20
Number of cycles

10

3cycles @ each drift
Increment @ 0.25%

> 45 FEB¥
(FHR kR +2F HiF)

® 3-11
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1 1
N

BE1-L2-3 Eﬂ' 2 BE3-L2-3-{
BEl-L1»3¥ BER-HL-3 1
ENEl = I
BE1-L2-2-{I] ZHEZ|L2p | BES-L2-2-LD SEdlL2 %
BE1-L1-2¥% BEp-L)-2|\ [TBES-L1-2 . BE4-LL-2]
. X Ty
i e £1s A
e pEiaia
ihip == o
-L2- BE2-L 241 T | BE3-L2- L1 ey
BETELllLlZ e BE2-111-11 o £3-L1-1 mj Nel
R i ’ v
\n
o~
on
BE4-L1-(1-3)
BEI-L1-(1-3) BE2-L1-(1-3) BE3-L1-(1-3) EL(13)
BE1-L2-(1-3) BE2-L2-(1-3) BE3-L2-(1-3)

A — A A —
W 3-12 #FHWCW-RCH¥4 BE®yRE(E ™= mm)
(FR KR 2y 81F)

42



>
>

I

“Féﬁ ;J_LL B4-T]
CB4-D2-(1-3) ﬁi > A =
CB4-D1-(1-3) CBRTIEHA]] ¥ CB“%
CB4-(T1-T3) — MLW =
=y J2EZ]|
CB4-D4-(1-3) 10{ ‘ Anl [
CB4-D3-(1-3) oY ‘ sryi=i=ic! =
CB4-D1-3
H 1 J‘J‘_‘L CB4-D2-3
@%z kimed 4 &
CB3-D2-(1-3)
CB3-D1-(1-3)
CB3—(T]-T3)‘\
CB3-D4-(1-3) 1 S i ‘
CB3-D3-(1-3) ) ‘
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