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ANALYTICAL AND EXPERIMENTAL
STUDY ON SEISMIC DESIGN OF HOOP
REINFORCEMENT OF SRC COLUMNS

Student:R. Lee Advisor:Dr. C. C. Weng

Institute of Civil Engineering
National Chiao Tung University

Abstract

The objective of this study is to investigate both analytically and experimentally on
the seismic requirement of hoop reinforcements of steel reinforced concrete (SRC)
columns. The experimental work emphasizes the parameter of “flange width” which is
considered to provide effective corcrete confinement. Two analytical models called
“triangle” and “rectangle” model are considered for SRC columns with imbedded H
shape and cross-H shape steel: sectiont to consider the contribution of concrete
confinement provided by the steel flanges. The. test results of 20 stub SRC columns are
compared with the results of hoop reinforcements designed according to the ACI-318
code (2002), AISC-Seismic Provisions (2002) and the two new design approaches
adopted in this study. Based on the test results and analytical study, a new
method is proposed to evaluate the hoop reinforcement required for the
seismic design of SRC columns. The new proposed design method shows that
the amount of hoop reinforcement required for SRC columns can be
reasonably reduced if the contribution of the concrete confinement provided by the

steel flanges and the amount of steel used in the SRC column are properly considered.

Key Words : SRC, Stub Column Test, Hoop Reinforcement, Seismic Design, Steel

Flange, Amount of Steel, Concrete Confinement, Highly Confined Concrete
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(SRC .1 & 4 8 £) = (Qu)srcx (- 4% RC 1.2 B & j# i £) (A-1)

B a)sec » & THF EF TR AR AT a8 RarR Gl T

AR LS = kA

Al - B RCHFL S 2 R RE
-4 RC ¢ R WA S P 2 - AP -RZFMERS 5 g SRR

2 EREAAE LT RS2 BAEY R R RN 2 RRE R R

RC o daih/B 4 gy 4 % T 307 (K0 Tt

P, e 2P (A-2)
n,core no

A Pn,core 7:»1/»2}1515”%]‘* HEr b iR R R S Py 2% e 2 he FUR R
)io

’\(A Z)ﬂ A% 2 fhe FUR 5 R Ph,core &2 4 > UG 2 dhe FUR B R P 23 L5 e

~
Pocore = FemaxAc + A Fyr (A-3)

Po = 0.85F; (A, —A, )+ A F, (A-4)
A

B fomax o XEHSE R R RS FURGE AL PR AS 2%
, 74

ANz R Ry B2 RERE T AREL ZFRREE A S 2

2(A3)F F OB RIS S B A L RS R B R foma 0 BT 3R
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C,max
Hoo fo s it SR B4 T o PR A A 5 IR 4t pRSG 8
TAAEZFE LA Fpn ek PRt e b RgE > tod B AL(C)HFor 2 4 T

GrhE AT o REf

A, F
fc _ sh' yh (A-G)
sh,
B2 H(AB) I 25 (AB)Y 5 RIS (AB)T AT A e T
. 41A,F
fc max = 085fc +—Sh yh (A-?)
’ sh,

He Ap i - HRAFS 280 o Fn s A e 2 kR s SR 82
BEE S he s ja SRR 2 Hpie¥Ta 2 TR -

¥ 0 25N AD)Y a2 A fh BRI LR 0 oWl A2 im0 HEURE R

fomax » BT 838 ¢
. 4.1A4,F
= 0.85f, + kx—— =
she

Bk 3HREN SRR SR B R KT il BN A

f (A-8)

C,max
0.5~1.0 2 & -
B F(AB) R 2 (AB) Y 5 2 £ 2 R (AB) g 2N (Ad)Ap s B R

(A-2)z B ] & F0 BIF £ RCALY B B Jd 8 & 2 K3 23840 °

fc Ag Ar
ASh =0.207Shc X( )X(————]_) (A_g)
kFyh A, A,

FSNE Y A A - A Sl 6% T L A DN F Lk 0 F
#-kP~0.75 0] 2 M (AB) ] 1 157 @ ACI R T2 Bl Bl Ji 88 B 2 338 2 e
A

¢
A, =0.3sh (=) (=2 -
° R A

D (A-10)

ek > ACH %%#&—;};V(A_lo)é 2 2EH A Ay R T fF Acz bt BB 5
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13 (7 Ag/ Ac=13) 12 Mdfa 827 Ui > Bl ACH ] B & Ja 85 £ 353+

ST A 4T ol

Aw=oo%mxﬂi) (A-11)
Fyn
A2 ¢ RHAISRCHFI A S E 2 E

I

& 25 & H#7 [6]

dB 1574 & BAISRCH? £ 3ARAZ: S FAiFr 2R L 2
FURBERET AR o HZT2 0 XBRARATEY 208 HFRRE BRY EF
ARF2ME 2B L3 T Bt HAAFESE 23 T HERFARATN 2
RAI R ESLFARA TP 2 RAIIRBEPR o

¥o 2o $RCHY PR RS A LI SR LT R 20
Pk Ed w2l PR LR eB T R T 2 5N (A-8) P Agnshy B vt 2
B0 7% S R 2 R R R R TR G (AB) 1 s
(hi+hy)
sh X,

fo ma = 0.85f +4.1xkx 2 xF, (A-12)

sh,hy

B¢ ohohy Stipok T S e L (hothy )25 bk T s E S %2
TIaE B o

% 4 SRC 4L¥ 46 F ¥ r $iR 2 2 lfléﬁif,@;ﬁﬂ?ﬂf’%ﬁﬁ* e Bk B E
R B e pe B 13 90 0 Rl 2 5 (A1) E I 2R

@ 5&2 ﬁi (fc,max)SRC ff@ @ s E

(hy+h,)
. (Asn)sre X#

(Femax Joge = 0-85f; +4.1xkx ERTTREL (A-13)
[shxh 43(— ;é’v}

HY (Agdspen » R HAI SRC 4P - HR A a5 2 855 ff 5 b Sa ¥ EH 7
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. g 1 by dy, . , .
RBood, s IR shxhy—4s(5-7f'7w) = RAREARG P R A g ST

R R PR WA o
"2 Y (A-13) B R 2 A (A-8) R 23V (A-3)Y o B gk F o ¥ 2 5V (A3)
EZF;“(A-4)%§£&:HE¢WJ< A7 $18 SRC +2_ 4% dho FUR 35 B Ppeore 22 SRC

TR 2 phe U5 R Pro 40

(h,+h,)

, (Ad sk p X%
Py core =| 0.85f; +4.1xk x Iy ¢ xF [(A¢)re +AFys +AFy

heh,S—4 = =% s

2 2 2
(A-14)
E3

Poo = 0.85F, (A, —A, —A, )+ AF +AF, (A-15)

29 (A )re ¢ & H 3 SRC #F 4FMGEE 20455 4 5 A, 5 SRC 7 4 2
55 A 5 f,, o4 2 R R -

£ 2N (A-14) g 2 N (A-15) AR B B AV (A-2)2 B & £ Bl ¥ £#7 SRC

-%J_ﬁﬁf» %]é;{ﬁqs ’E‘_7 —:Y:/{;J- ’\4-!-1\?—'3 :

{h _Z(sf)d } 0208 f. [ A A A
(As)sren = . xsh, x— L{ g _ s _ ro_
x T hy k I:yh (AC)RC (AC)RC (AC)RC
(A-16)
F 4 2534 (A-16)¢ iﬁfbéég—lﬁu‘ri—r P
2lh —f( . }
- A-17
(d)Sh)SRC,H hx N hy ( )

N R(A-16)T 47 A & RN (AD) 2 BRI o

BT A A B ST 6% L L R 0 DR £ GRS E R
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k2075 p] <

i (A-16) g 1

fs ¥ 18

7 SRC | B & §3 5 B 2 W3 2 4o
f. A A
(Ash)sren = (Dsn)sre,n % 0.3sh [(A ;RC

S _1:|
(AC)RC
% & ACI J'FL,%; EIR Aglf’:’(AC)Rc?; WwiE A F 1.3 B Ag/(AC)RC =13 & x»
7 (A-18) + R & 4 5

(A-18)
FOE AT Nl By R
(As)sren = (9sh)sren x 0.09sh
B {4

f. A
X—£—x{1-333
Fon
#B-F - ;V]sg L=V S

(AC)RC }

(A-19)
f, A
(Aq )SRC,H = (s )SRCvH < 0.3sh ( j{ (A, )gRC 1}
z

(A-20)
fe
(Ash )SRC H ™ (d)sh )SRC,H X 0'095hc
yh
IR

X

)
,‘

(A-21)
GRS
A3 ¢ B33 SRCHBAFHE2L3E

B FA SRC . "EARAHS ) 2 FA S EnitE R
HAISRCHL ™ = £ AR A H5°  Apke - 127
1.4 #i7 » B

W 2 g g
¥ b SRC 49 4% 4 ¥ 47 22 547 $im
G2 AT P 0 Ao B T B 9 R SRS B AR T e )

SR (ALY X e SRR 2R FUR R R S
(Femax Joge = 0-85f +4.1x kx

(Ash )SRC+
(Ash)SRC+ 7;‘ ¢ B

% L
sh,

(hy +h,y)
X
lsh,h

2
s(bfxdy + bfyd
F 7

=

Sy, +by,d

bfxbfy)J xFy (A-22)
| SRC 1 - # W & fi

B
beby,) 5 BB &R ¢ B & Jb 4 B A2 PR
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rER T

b2 (A22) 1 2 2 (AB)F 0 2 4 A (AR)E 2 (AA) R B s A S

(A-2)z B | & F 0 PIF REEAF K52 SRC b | Fl & §a 85 £ 3835 2 3 4e

T
b b b
2:h, —{(”)dy +(-1)d, —(“)bw}
hy h, h, 0.208 f,
(Ash)sre,r = n xsh, x ————
x +hy k Fy
s
(AC)RC (AC)RC (AC)RC
(A-23)
FAEONA22)T EE LRS- F T N AT
b b b
Z{hy _{( hfx )dy +(h7fy)dx _(hfx)bfy:|}
(dsh)sre,+ = . - - (A-24)

h, +hy

Bl 2 N (A-23)F £ 01 2 2 N (A-D)Z AN 0 L B0 5V (A-24) B 1k 2 N (A-18) ¢

25 (A19)7 2 (Gsn)sren BIF R EEGB A HG 2 ¢ B F 3 SRCHLFI & i 52

B35 o5 e
f A A
A = x0.3sh, —¢ CREEA E— A-25
( sh )SRC,+ ((I)sh )SRC,+ X Fyh |:(AC)RC (AC)RC :| ( )
%
fo A,
(ASh )SRCH— = (¢Sh )SRC,+ X 0095h X = X 1' 333 (A'26)
Fon (A)re

Bofs o M oSV SouT o 50

f. A
(ASh )SRC,+ = (¢sh )SRC,+ X Osshc{ﬁj{ (AC)gRC —1:| (A-27)
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(Ag )sre . = (Osn s, X O'OQShc[F_C] (A-28)
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4k B ¢ SRC @412 RC @iz ir {4\ &

TR R G AR 2 B E L2 B AT ¥ bkt
A RCHLGZM TS R ¥ 372 RCHFM2Z ¥ 45 8 &7 SRC AR 2 3% 4
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HPF > AR RCHL > ¥ &% B 4o 7o Fnfin T > § 2ah 3 bR % B &
ZRAF PR VRO G F o M FET O ZE L RRS e
AT F LRI T R @ D RR T g T ARG T &

/é‘%‘f':g’li?’ ° #—%’/ ’ SRC ’}#é?'pl/?,’;/ﬂ&ii fé #* :E; ’ 7‘T~9|"*)§ EIJJ;’:\;‘)E‘Q,U,{/;?F&

ERFEVGRCEZFFHPFOFTEEL SF IR R EpHEY
§AAPHERDTE S FP > ROHZR o 4 en@IEL TR G U L J 802 7
A SES A o k2> d 2 SRCHL? 34 ens Ao VUG ek B L
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HRAE2 b 4 1 2% B3 RC A8 o v HO & 703848 27 % (AISC)y i# i $3 2 SRC
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2. FETHfE S RCHL G Skt > HAf s MkE ™% > 18 RFL— A
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SRCHr? d 20 ¥ ez oo ¥ if 0 7 A g <oz it > 2k ¥
P LR R R TR St RC 40 SRC 4 2 B4

sy BT e

51



R

B2 ETR o B S LR S A
R

& e 2 4 T

& X ETG 2 e Rl

& o 2 4k Tl

i g R

35
el

VA MRS S

DI FEE T i Bl % 3

& b 2 S

i R4

Rt 2 FURR R

RAEA LS B R 2R RS R

&

{82 4% F " R 4
A 2. "R R A4
A 20 R 4

B & i 55 2 "F iR

52



Ps

e

B A 52 "E R4
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g SRR e e 2 R
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SRC #11  #76 2 ff 1148

¥ BB i 5 AR JE 8 ATIE 2 ROl M2 TR Tl
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W2 AFER

SRC +2_#he X B R
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T2 2 A5 A

1> ST 2 dhe PR SRR

g 5 Tl R 2P e FUR R

RC #0482 R Afi= R 5% &
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%31 #7732 SRCERFWMZ M5 B ¥ ~ 45552 ’fﬁ" 5% F

) b gTe T | Aot | Awat | s
i 3 A 1
(mm) (%) (%) (%)
SRC1—HO0—ACI—S6 0.57
HO PL 16x120 4.8 1.27
SRC2—HO0—AISC—S17 0.20
SRC3—H6—ACI—S6 0.57
SRC4—H6—(ACI)\—S7 0.49
H6 H 120x60x7x10 4.8 1.27
SRC5—H6—AISC—S17 0.20
SRC6—H6— (AISC)\—S19 0.18
SRC7—HI12—ACI—S6 0.57
SRC8—HI12—(ACI)m—S9 0.38
H12 H 120x120x4x6 4.7 1.27
SRC9—HI12—AISC—S17 0.20
SRC10—H12—(AISC)y— S22 0.16
SRC11—C0O0—ACI—S6 120 0.57
COo e 4.6 1.27
SRC12—C0—AISC—S17 +2PL 8%56 0.20
SRC13—C4—ACI—S6 0.57
SRC14—C4—(ACI)v—S9 0.38
C4 2H-120%40x4x7 4.9 1.27
SRC15—C4—AISC—S17 0.20
SRC16—C4—(AISC)»—S23 0.15
SRC17—B12—ACI—S6 0.57
B12 SRC18—BI12—(ACI)y—SI12 120x120x4%4 46 127 0.29
O X X4 X . .
SRC19—B12—AISC—S17 0.20
SRC20—B12—(AISC)y—S32 0.11

() FHEEY L5 - 2% HC& B A Y4 SRC fr'inL ﬁw‘fﬂ—“é H3) -~
3R EUBox) R 2 HF AT EFETA S $ 2 n R A AL
FEESTHR* R B 3 5 S Bhilt 4 2l éggiijﬁ"“”ﬁ’* & BE ©

(2) #7F SRC ‘BiriF#¥z > %75 ¢ <355 200x200mm » #7F SRC ‘®fr:#48 ¢ & 4
BhTapl | L# M £ 454840 00 5 #4 SRCBHZFM2 4% * £15
0 e

(3) 3 SRC ‘BfridMld bo AL R i il L@ L h PR Ll RS B
A B A E R

(4) Ji s p, =Ay /(sxh,) > & shvffl‘i;]mw% s B S 2 FEE b S
S E AL e TR
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% 32 SRCEirzz 4% 476 H T A5\ e

T U T T

T b/t Apa" (Flange) | he/ty A pa (Web)
HO 7.5 12.3
H6 3 11.9 14.3 74.7
H12 10 12.8 27 70.7
Co 7.5 11.9 . |
C4 2.9 12.7 133 70.7
B12 29 45.0

(1) Apa a il REK P FEFR O 50 2 ) o

(2) * %3 BEP SRC R4 (2004)2 T 5 v PR 23 247 ¢
SRC ‘i M 2 4 475 S 55 2 7 o
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% 33 477 SRC ®miriF#z il i

B R Al 4 5
4 dE B A (mm) 4 55 553 ppe
1ok 58 & 4 6 7 8 10 16 #2 #4
(MFga) 296.3 | 264.6 [1266.2 1-305.5 | 316.0 | 286.5 | 440.1 | 388.2 Ry
F, (MPa) | “
(MPa) 371.8 | 341.3 | 351.5.] 427.0.{448.4 | 415.3 | 692.4 | 538.2
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441 SRCEHFREDIHIC2Z b B4 AP F2F R RBSN

Py A BEEE L o pen®
(mm)

Ho SRC1—HO0—ACI—S6 60 1.30
SRC2—H0—AISC—S17 170 1.24
SRC3—H6—ACI—S6 60 1.39

He SRC4—H6— (ACI)y—S7 70 1.34
SRC5—H6—AISC—S17 170 1.26
SRC6—H6— (AISC)y—S19 190 1.21
SRC7—HI12—ACI—S6 60 1.44

Hio SRC8—H12—(ACI)y—S9 90 1.35
SRC9—HI12—AISC =817 170 1.48
SRC10—H12 — (AISC)y =822 220 1.22

o SRC11—C0—ACI—S6 60 1.40
SRC12—C0— AISC—S17 170 1.34
SRC13—C4—ACI=S6 60 1.48

ca SRC14—C4—(ACI)\~=S9 90 1.46
SRC15—C4—AISC—S17 170 1.38
SRC16—C4— (AISC)y—S23 230 1.36
SRC17—B12—ACI—S6 60 1.49

810 SRC18—B12—(ACI)y—S12 120 1.46
SRC19—B12—AISC—S17 170 1.42
SRC20—B12—(AISC)y—S32 320 1.30

() TERM BN ) FERENI -8 AR(ZFE B
4.1) 1 i {82 P/Py—A/Apy ¥ RBI(S R Bl44)2 ¥ 3T =
# i 20p  FEATIRE 2% R o
(2) %7 2 i L BRI TPP,—AAp % REB, AT 5%
Feogff o B E i T e
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42 ik E AR E T 2 SRC BHGEM R RR 5 R

B 2 g5 | ACI-318 | AISC-LRFD | Taiwan-SRC | Squash
»55 | 002) (1999) (2004) Load
(Pu)act (Pn)arsc (Pn)rsre Psquash
=X (kN) (kN) (kN) (kN)
HO 1194.7 1124.4 1191.5 1405.6
H6 1190.3 1119.1 1178.8 1400.3
H12 1174.3 1100.8 1198.9 1381.5
Co 1210.2 1140.7 1226.5 1423.7
C4 1193.4 1123.4 1216.8 1404.0
B12 1195.7 1124.5 1225.6 1406.7
R ERP R AN r R 2 R BEIOF E R R
_’B_? o

%43 EARFFEATEZEF R RE SRECEHFMEIE R R 2 B R

sxp 7 P’ | (Poact | (Poasc | (Po)rske Psquash
(kN) Ptest Ptest P test P test
HO 11912 1.00 0.94 1.00 1.18
H6 1476.4 0.81 0.76 0.80 0.95
H12 144271 0.81 0.76 0.83 0.96
Co 1423.8| 0.85 0.80 0.86 1.00
C4 1369.4 0.87 0.82 0.89 1.03
B12 1195.7| 1.00 0.94 1.03 1.18
TiaiE 0.89 0.84 0.90 1.05
i 2 890% | 842% | 921% | 1047 %
P Prest B R BAIR k2 B GERMETESR Y T B iR U R
z P saE o vt HI2 % 77 2 3248 H12-AISC 2 &2
W EAR B EE PN TIDo
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251 AFFERZEAPMKRFEH SRCHFI L 43 55 7 £ 2 4758 Sl i
s ACLY AISC-'S(?ismic Taiwan- ?roposed
. Provisions SRC Code | Design Method
EER S S Code (2002) .
(2002) (2004) (This Study)
ik £ 2 B No Yes Yes Yes
W EFERTRLBE No No No Yes
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7052 RELRERE S MR RSP TRE L SRC bl i3 G KB LR

PR R ACI-318 | AISC-Seismic Taiwan- Proposed
Code Provisions SRC Code | Design Method
KitgE 21 (2002) (2002) (2004) (This Study)
SRC trffl & fi 2 * £ | 1B LTS 1= P Phee
2 35 e 30O P, (P,), (P,),
FRHASE | 478 G 1 0.55 0.65 0.58
SRC & s oY | 0.602% 0:33.% 0.39 % 0.35 %
R A | 3R 1 0.40 0.52 0.40
¥ SRcwﬁ s ) | 0:60.% 0.24 % 0.32 % 0.24 %
B BT s 1 0.39 0.50 0.35
? SRC%l s o | 060 % 023 % 0.30 % 0.21 %

(1) ERFHEEA SRC ALY i SR 2 308 Flcy £ 4 BT DACI318 # e #-RC
B2 g8 B2 A SRC > e B 47/ (i ™ 5 15 3V SRC 4§~ 2 AISC-
Seismic Provisions .4+ £ SRCHL¥ 2 "dwF * & |5 2 7 ZRK 72 AP
PR Tt g, Tt TR

(2) A4 #T72 @ 85 RITR BB GRK AT T BR 2 38F ¢ o SRCH 46 3+
Enf@ e AR Penhl  RAFETERZEILPHY »Pt;i#?ug%éﬂ‘»é’i SRC 13|
JREE RE A R TR Rl B o A A ATER Y SHSRCHL2 2 o 2 L
WRFSERSS5 562 577 47 2 R

) s p,=A, [lsxh,) > #¢ Ag s BN s 2RSS FEE o h
R JE S E R e ETR KA -
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%53 SRCHL® & ¥ * £ % 1 g b X

e % H 3l4s % SRC ¢

st g B
E A AR 2

24 55 B 3T e 3

S Ps A cc P cc
ERRE S S " ! > "
(o) (kN) (mm”) (kN)
Case 1 3 5356
Case 2 5 8927 65000 1518
Case 3 7 12497
fi 85 £ K32 A ACIE318 Taiwan- Proposed
Code SRC Code | Design Method
i 55 B 37 thdic (2002) (2004) (This Study)
Case 1 1 0.73 0.65
Case 2 1 0.61 0.54
Case 3 1 0.52 0.46
() AR AT G B RITR GGG AF Y BERZF 4 H
A4m F SRC %75 328 @ (8 > #r4r % o SRC 42 & < % 4L

2)

5&& THAE B S58 P 2 FEBl o A& B-SRCHY 4% 4
Eﬂ‘ixrﬁ REIA®RAD U0 F(An) AT m B 4P 2 45 F
VR T ERRF AR R KR T 0 SRC
;IH,ME;}L,-/);& ,&Q;:mﬁ 29'30

PR AT TR 2 R

(o) PR
gt ERLY

FMAY ZBRAGEE

% 52 ¢ #5o3 e
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454 SRCH® £t FHMa2d AR LT RR2 85 4 % MR
A F g 2 Jfﬂ“ 58 3T Gl égﬁ ¢ % H 34+ SRC 4

FR B Os P Ahcc2 Prhec
(o) (kN) (mm”) (kN)
Case 1 0 0
Case 2 6 10713 40000 934
Case 3 80000 1868
Ji K2 2 ACIE318 Taiwan- Proposed
Code SRC Code | Design Method
i 55 B 37 thdic (2002) (2004) (This Study)
Case 1 1 0.56 0.56
Case 2 1 0.56 0.52
Case 3 1 0.56 0.49
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Case 3 8 17580
fi S EX 224 ACI=318 Taiwan- Proposed
Code SRC Code | Design Method
i 55 B 37 thdic (2002) (2004) (This Study)
Case 1 1 0.66 0.54
Case 2 1 0.55 0.45
Case 3 1 0.48 0.39
() AR A2 G S RITF REGRB AT BRLF 4 F
Al4m + SRC 4¥75 -5 @ 8 > #74 % o SRC 42 % ~f 2 4434

2)

WRFERM S0 ¢ 7 2 fFMe k4 ¥ SRCH? £t ¥
Eléwrs B TR 85 (A B @ R 2 4k
kAT B RS B AR M K P Y 0 SRC

(o) B

R T RS SIS IR T SO R

FHAY RS E

% 52 ¢ #1r3 o

PEE IR GEGE N R

64




# 56 SRCH® X4F EFFFALBARAFLTRAT 4o /81 Hiph R332
S 2 G S5 BATH Gl ¢ R F 314 SRC 1

S Ps A cC P cc
ERNI S S 0 ! ) "
(%) (kN) (mm”) (kN)
Case 1 0 0
Case 2 7 15382 80000 1868
Case 3 160000 3736
fi 8RR 2 ACES18 Taiwan- Proposed
Code SRC Code | Design Method
Ji 55 B 37 thdic (2002) (2004) (This Study)
Case 1 1 0.51 0.51
Case 2 1 0.51 0.45
Case 3 | 0.51 0.40
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Specimen Designation
Fpmfemmng H12-ACI-S6
[ppt=] H6-ACI-S6
Ar=—tr=—ah H0-ACI-S6
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Specimen Designation
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45 4t EFFT AT PR E2L SRCEHEML
PRI | phd A SR ()

97



Specimen Designation
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Specimen Designation
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