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Performances of Steel Structures under Marine Environment,
being Applied Cathodic Protection (Part 2)

Toshiyuki YOKOI*
Masami ABE®*

Synopsis

In order to grasp performances of steel structures under marine environments, to

which cathodic protection by galvanic anodes have been applied for long period, some
cathodic protection surveys were made. Six typical steel structures were selected for the
surveys. The survey consisted of anode, structural and environmental surveys. The following
results were obtained:

(1

(2)
3

Protection current densities calculated from anode weight losses were 30 ~ 40
percents of the initial values in four structures and 40 ~ 50 percents in two struc-
tures.

The estimated lives of the anodes were longer than the design lives in all structures.
In one structure, the potentials in a part of steel members were more positive than
the protective potential and it was supposed that this was due to falling off of the
anodes from the steel members near the part. In another structure, a steel sheetpile
bulkhead, the potentials were more positive in 2 part, relative to those in the
remaining part. The part of higher potential was connected to adjacent steel sheet-
pile wall which had driven additionally to prevent the backfill from washing out
at the end of the sheetpile bufkhead. The existence of those additional sheetpiles
had not been considered in design of the cathodic protection. The consumption
of the anodes in the part of higher potential was larger than that in the remaining
part.
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5 —45 | 1152 | 702 360 3.6 095 32 220 563 32.0 66.3
-] 80 | 1182 ]| 558 494 £9 130 43 13.4 361 234 46.1
i 1152 | 718 | 434 4.3 114 38 39 169 45.0 26.9 55.0
D &I No, 3~No, 6 DT ( () Bk eMEOTE )




BIBUSBEILORSHEERL B LTAB L, Kk
DEBYTHD,

o4 K BHEEERE) SRESTIOF
(m) CHRBITH ) HELDOE (kg)

AGEH -3 446 —0.01

AR —1.5 406 —0.56
—4.5 539 +0.7 7
—7 4.74 +0.27

B - 386 0

C -1 3.74 ~0.13
—4 414 +0.27

D -1 456 +0.13
—6 430 —0.13

E -1 400 —0.20
5 440 +0.20

T -1 417 —017
—45 396 —0.38
-8 489 +0.55

BRI EOMHT LS L, B irfind
DHRPEHER/BEFTENFALEALNDIESE ) BRTR
B, 2 ABREOBREEROSEE YL D OXSE
LOBRELAYOLONRTESEIINLTL OSUTO
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(@ FAEBHOMEHE

BEONERE» AR L) FEREBHRERD, £
OEEOXOFFICRALT, BRECEEREC L S5
HFOREBMOEHEELIRDEZ, (R—58H) 40
SBEEA, DETHRD, M3 0%5E8TH ot HAER
FBLVEDRBERHROEERERIME: KT 5L &
Orakiy, WPRARIMEL Yk &y, C, I
LA 1 0 SLTOETHD, HFELOERDE YR
LA™

EEBHROERR (%)
BEE NEME
A(#) 50 47
A (& 50 48
B 40 33
o} 50 34
D 50 47
E 45 39
F 50 38

ABHMOBECH, BHEL 405 LLEL IS
ofll b H o, HENEL D B L cERRAR
HELVKREWLIADEI RSP o, BRAELD

RO REVPMOEEBRE, BRUEIC L 3BERKO
BEE(RH—L42EB) VW Phé K Edhofr, Ok
BELAEACTH B, A, BHHL 1 0 BFiEKRE <,
Miz2 0 HELEXER oF,

@ BFREmERE

BEOCRANEL D ROLHABREE S -8 T
to ZOBREDOHREMREED M H Wb AR
TMHOETH S, B, CEHTIHE3I3mA/M:, B, Fik
TH40mA/m*, A, DETH4ATmA/m® TH ofr, &
ARREES, EHNEL Y ROAERBRNEL VR
DL dREVE, HFEBOBNNAKE 2OHRE
HDEZROCTCERRAILTH ok, RBINHEEL i
THE, B T2 0~7 0mA/m® & FEEH B D 5T dt,
SEE 30 ~50mA/m? LEFEEL LTS,

@ BEOCHEESS

WRLVEEAZLL S BESGOHEEETS L
B—bMmrBDLABd, HENEC X SBBEORESS
CF8) < TRiHGE LB o/, R5EGE LD
HEHE 1 0ELUATHE B, ABT I THE—5DOEY
{EIZ 2T e 2 TH - T, FAEDEEONo 13510
No. 20D X S L HEORR WO, Eeho&k
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EBFHOFEG LY SRPVRERFEOBEE ST S
BEYEB, 0L TFRHOBEFGHREOBES
WA aEHERLTWA LIZBS v L iciEL
Zthig#r iz,

BEREANEIZS LI BEOHERSE, BERMECS
EOLEIDEWTFRBDE N,

BFARREER IUFBEORESRMT. WThiBE
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BHD. THEBERRNEEXRRENE L D RKDicE
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T MERHOBR ¥ic L) EET 35, NEET R
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DpEWT b b BEEENE VT S OBREO M A
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(BH—-8, #E—112B) Lid-THSnmE
BEBLTWSZILIROFE LWL THS,

4. WiEYHEE

41 BEFE

) HHEHOVENE

IHEHA AR LTSI R L% 24 ~5 0m MK
KRR I mZ L oSSR OBMENE L, REDHEIZ
E-2LRAEOCRATHD., MHBEE BRIIEED
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DHEWSH DN, WADNEGBEKELVBEEITIRES
DHEILE oF,
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AR IR B R OB IO < b, BIE L BiE
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—1TFRT LS SRR 1 lico& 308, @%hie-o
WTHMAE— 2 R & 5 IR LRERO 2 25,
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B3, fE—-é6BLUVRME-RTIIC2H 14
ELTEMERELL, MEICHEBTEERE L5
EHWCHR—ERE 3 B E LEOFHEL Kb,
@) REBNE
FFMAOKGEE vy FEECTIE L,
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HEHEERORESERIC>NT, KPEERE
(97 =) REHREDFHHICT o7,

4.2 HEWOBSATES

MM OBANERRE R~ 4 I0RT, RICIE T
BRURHERC RS 2BENE AR LU ESLE G0
MEUERLE. THRLGEBEOBUZESE Ad o
o B—4 TR0 BERE SO BREOBES
MDELEFTT. B— 4505 5 BlEdBLE
HHROBWALTARIEL B EBE (—7 8 0mV, Fik#l
PEEER) WAL TV, BEBIEWTIR— 5 nblE
THABMIZETTRELTWS, ZHitHBEE LEEE
DH ok EBRBELCVE L BDR S, 23 BROE

BORD MR THARCHS, DO~ ABED
BEOHEEENKED o, TOXSOBRAIZEFAE
METHBE L TWEH, MOMFEDIZ30~40my
BTH ol

4.3 HEHOBREATHER

HENEE,REDOBAEET AT LR—7
DLBITHES, ABEBERICTBAW £PSELIET OB
BERBEENS T L, ZICHE LR
TOREPRE LB P OLADBEEE L DA
VWELE L » T3,
EEBAMETRSE, A, B, E#IZ0.03mn/ybl
T, C#k0.01~0.05mm/y, D, F# T 0.0 5mm/y
BPIABLEIANS ok, D, PETHERELEER
TO0m AT 0.1 5mm/fy 2 Z &2 Tk, BIEFROIML
HD, FEZROTHED b of. RBARIZINT
W BERORMAFEEMRFRELTWARATRES
HERKE D ofedd, SEDBETHFERTICTREY
DL BB o, BEEEFZORBEIELTWY
20,

4.4 WEHOREER
RERSHOBKHERZEE~ 1 ~FEHE— 7 w7,
FHEES L AN ERERESHSC I VEDIL TR,
34 % ik U7c e D05 B P T (B ) W R
SRV,
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5.1 HEFE

1 KEAR
EHOFEHERAITE T, b, B, TOIBEERLT
WIS L AR AT Ui, Z DR LB £ P 0.5
mEY, FRIGHERL D& 05mE D, hilizen
THB, BADFHHEARKOLED THS,

QOKE, @oll, OBLETEN, @ HIEHR,
O+ v, OFEFEHE @oon,

@7 ve=yadty, @FES+ Y, OERYH
FITHENAHSES - 1 2SO KBESHOFEL
k ok, O~@DH B IZ > TIEMLCRESF T, @
~OOH A OV TIEHRAKEE L L VERTREL .,
@ EHRAR
MEMAOFRER LV IR L, B8R LERNOS
MEBRZRDERDTHS,
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R~6 FAEMBEDOBUNELE
AL T mV R )
- e FoMm m HOW 8 e el L WOW on
{m} ) (2 Q) @ (m} o 0] )] (@)
+0.0 | ~860~ -880 | ~800~ 870 | ~840~ 870 | —BI0~ ~870 F05 | —940~ 980 | ~940~~1000 | —g50~ —990 | —940~—1000
~10 | ~870~ 890 | ~790~ .-910 | ~§20~~ 870 | —810~ —-900 00 | 950~ 980 | —g40~—1000 | —950~ 290 —940~ —090
20 | ~870~ -910 | ~790~ -96¢ | —870~ ~H10 | —810~ -950 =10 | —830~~1020 | —950~~1010 | —990-~—1020 | —950~—1010
—3.0 | ~880~ —970 | ~790~~ -880 | ~ggu~ 990 | —B1O~ —890 =40 010 ~-1100 | —gro~—1020 ~1020~—1100 | ~960~—~—1030
,‘E —4.0 § “850~ -840 | —790~ —g7¢ | —840~~ -BS0 | —BOO~ ~B70 =30 | ~990~—12030 | ~g70~—1010 | —990~—1030 | ~960~—1000
ﬁ =50 ] ~840~ ~870 | ~T40-- —870 | —gz0~ 860 | -800~ -560 p =40 [ 970~ —990 | —960~ —99¢ | —970~ —030 | —950~ 990
—6.0 | ~830~ 870 | ~790~ -850 | —820~ 860 | —800~ -850 =50 | -850~ ~970 | —950~ 990 | ~070~ —990 | ~050~ ~950
—7.0 “830~ -870 | ~810~ -010 | —g20~ 870 | -B10~ —850 = 6.0 | 950~ —980 | —070~ —9BO) | ~980~—1000 | ~50~ 950
—80 | ~Bl0~ -840 ; —810~~ —850 | —820~ —840 | -810~ 840 =~ RO [ ~970~~1100 | —980~—1000 [~1000~—1100 | —950~~1000
—9.0 | 820~ ~850 | —810~. —840 | 820~ -840 | 810~ -840 ~80 | -980~—1070 - —590~—~1020 | 950~ —990
0.9 | ~850~ 880 | -800~ ~870 | ~540~ -880 | 810~ ~870 +3.5 - - ~819~ —922 | —o22~ —950
19 | 860~ ~§30 | —790~ -91p | -g30~ —940 | -B10~ -900 +30 - - —819~ 922 | —ggz~ =951
—2.0 | 860~ 890 | 790~ -950 | ~g50~ 1000 | -BlO~ -850 +20 - - 922~ —027 | ~023~ ~056
4 730 7870~ -850 | 790~ -880 | —8go~ 940 | -810~ ~8%0 +1.0 | 538~ -941) ~g54~ -«95?; -924~ —B31 | ~524~ ~959
> i~40 | 830~ -950 | -T90~ -g70 | ~820~ 050 | -800~ —B70 0.0 | —038~ -940 | 039~ =967 | 925~ ~034 | ~927~~ —95]
fﬁ - 5.0 | “856~ 990 | 790~ ~870 | ~840~ —970 | ~800~ —860 =10 | 837~ ~043 | 938~ —967 | —926~ ~035 | ~G28~ —963
" —6.0 | —830~ —860 | —790~. -8gp | ~g20~~ 870 | -800~ -BSC ~Z0 | 036~ -4l | —938~ ~967 | —028~ —U35 | —029~ ~965
—7.0 | ~820~ —930 | ~810~ 910 | ~520~ -930 | -810~ ~85) E =30 } 936~ -040 | —937~ ~965 | ~928~ —034 | ~030~ ~965
~8.0 | —820~ —880 | —810~ —860 | —§10~ -500 ; 810~ -840 —4.0 | ~934~ -938 | 937~ —964 | —920~ -832 | 930~ ~966
-9.0 — 810~ -840 - 810~ -840 =50  —934~ ~936 | ~g36~ —963 | —920~ —032 | —931~~ —966
£00 | -781~ —809 | —681~ ~g30 —6.0 | -833~ -935 | —935~ 962 | —930~ —831 | —931~~ —965
L0 | 788~ —822 | —687- —g32 =70 | -933~ ~034 | 935~ —962 | —930~ —y31 | —931~ ~B65
=20 | ~819~ ~858 | 676~ 48 =80 | —D32~ —833 | —034~ ~964 | ~030~ ~831 | ~g31~ ~064
—3.0 | ~813~ —846 | ~676~ —gd0 =90 { ~931~ -936 | —936~ 963 | —030~ -031 | ~931~ —962
Bl 4.0 | 780~ ~809 | —675~ 820 +1.0 | 951~ -965) -g54~ —99? —955~ —067 | —949~ —988
=50 | ~765~ -790 | —669~ —gog 0.0 | ~852~ -970 | —g5p~ —9o2 | 959~ —472 | ~058~ ~99%
=60 | —755~ 776 | —660~ —789 =10 | =553~ ~977 | =066~ 965 | ~9BF~ 478 | —976~~-1000
=70 | ~747~ —767 | —656~ 750 ~20 | 955~ —981 | 055~ 907 | ~962~ —08] | —BE2~—1003
-8.0 - 653~ 670 ~30 | -955~~ ~976 | —948~ —995 | —963~ —979 | —057 1000
i = —652~ 670 =40 | 955~ ~074 | —g41~ —9og | —963~ —577 | ~949~1001
+0.5 | -980~—1010 | —§50~—1000 | ~980~—F000| —950~~1000 | F | ~50 | —955~ -975 | —g50~ —oun | —958~ —080 | —gE2~—~1003
+0,0 | —990~—1010 | ~950-~—1000 | —990~—1010| -960~—1000 =60 | 554~ —O78 | 950~ ~994 | —961~ ~082 | —960~~ —999
L0 [~E000~—1080 | ~950--—1000 | ~950~—1010)| —960~—~1C00 =T §{ 953~ —972 | —955~ —9g0 | —VE0~ —O75 | —97T~ ~995
=20 | =990~~1910 | —850~—1000 | —990~-1010| -970~~-1000 =80 | ~931~ —9V3 | ~953~ —089 | ~958~ ~G78 | ~975~ —981
=30 | —980~~10k0 | —960-~1000 | ~900~-~101C( -970~ 990 =80 | ~948~ -961 | ~051~~ ~982 | ~955~ ~§70 | ~969~ —985
—4.0 | —980~~1080 | —960~—1010 | ~9g0~~10L0 | —970~ ~990 -100 | —945~~ ~956 | 030~ —975 | —052~ —963 | —064~ ~9B0
¢ —6.0 | ~990~~1010 | —95C~~1010 | —980~~101C| 470~ -990 ~110 | =942~ -952 | —953~ —971 | —048~ —558 | —g60~ —V5
—6.0 | —080~—1010 | ~950~—1010 | —9g0~—1000 [ ~g70~ -990 -120 - -966 . 959
-7.0 -1010 ~860~~-1000 -1010 -960~ ~-990
~-8.0 - —050~. -850 - -960~ —980
~9.¢ - ~950~- —990 - -960~ ~980
-100 - =950~ —99¢ - -560 ~ —980
(1) MEEEpa0ii @ WaSstoBs 4 +FosmiplE e +oSmEE




& (m)

t b £E Fp ¢
8 A =@ 3 4

1
[}
T

T

_|2 -

£ | 1 | [ ! 1 } ] ) 1 | by i | i | f i |
680 TOO 720 740 760 780 800 B20 B4O BSDO 880 900 920 540 960 880 1000 10201040 10680 1080 1100
B[l (~-mv) (iR bR gEd i)

B4 BFEEEHOEL CFEED)



FEN

R—7 HEBEBOBEZ:E
e EE BEEE (om/yr) e i B £ 3B (nfyr)
(m) N oy B (m) & X F B BN
4+0.0 0.085 0018 0 —2.0 0111 0045 0
—0.5 0.024 0008 0 —3.0 0.102 0037 0
—1.0 0027 0.012 0 ~4.0 0077 0.035 0
-20| 0023 | 0012 0 D =507 0087 | 0032 0
A ~30{ 0031 | 0008 0 ~60 | 0115 | 0.044 0
e —4.0 | 0020 0008 0 —7.0 1 0127 | 0.054 0
— —50 | 0018 | 00¢5 0 —80| p116 | 0033 0
—6.0 | 0014 | 00q7 0 +2.2 ), 0028 [ 0018 | 0010
7.0 0012 0.005 0 +2.0 0034 0.019 0
—80 | 0025 | 0007 ] +18 | 0040 | 0022 0011
—9.0 0010 0.002 0 +1.6 0.033 0020 0009
+£0.0 | 0045 0.025: goo7 +1l4 | 0038 | 0026 | 0017
—0.5 | 0.049 | 0027 0 +12 | 0026 } 0017 | 0.006
-~10 | 0.036 | 0018 0 +10| 0034 | 0022 | 0008
A ~20 ) 0047 | 0028 | poo7 +08{ 0032 | 0022 | 0015
-~ —30}{ 0035} 0019 0 +06 1 0024 | 0019 | 0012
% —4.0 | 0056 | 0025 0 5 +04 | 0044 | 0027 | 0012
~ —-50| 0042 | 0021 0 +02 | 0040 | 0021 | 0004
—60 | 0041 | 0024 | gpo05 00| 0049 | 0031 | 0014
—-7.0 | 0038 0020 0 =05 | 0034 | 0.024 | 0007
—80{ 0035 0021 o ~1.0| 0029 | 0022 | 0013
+0.0 | 0039 | 0019 0 —20| 0040 } 0031 | 0024
~0.5 | o3z | 0011 0 =30 0037 | 0027 | 0019
-1.0| 0052 | 00186 0 —4.0{ 0034 | 0026 | 0.017
—20 | 0047 | 0018 0 =50 ! 0043 | 0028 | 0015
] —3.0 | 0036 | 0015 0 —6.0 | 0046 | 0029 | 0022
-4.0 | 0042 | 0015 0 —-7.0| 0043 | 0028 | 0019
—50| 0064 | 0018 0 +08 [ 0148 | 0082 0
~6.0 | 0031 0011 0 +06 | 0157 | 0.087 0
~7.0| 0024 | 0008 0 +04 | 0157 | 0077 0
+0.4 | 0058 | 0.051 | 0041 +02 | 0157 | 0.087 0
+0.2 | 0066 | 0.054 | 0046 00| 0176 | 0094 o
+00 | 0057 | 0050 | 0043 —~0.5 | 0157 | 0.081 0
—0.5 | 0.060 | 0037 | 0010 ~10| 0130 | 0070 0
—1.0 0.056 0.048 0038 —2.0 0111 0052 0
© —~20 1 0.044 | 0025 | 0010 . —30 | 0120 | 0039 0
—3.0 ) 0.046 | 0024 | 0000 —~4.0; 0093 | 0038 0
—4£0 1 0,042 | 0030 | go1z2 =50 0083 | 0032 0
—50 | 0046 | 0010 | 0032 =60 0074 ; 0.030 0
6.0 0047 0028 0014 —7.0 0093 0044 0
+0.4 | 0163 | 0078 0 —80 | 0102 | 0050 0
+02 | 0155 0135 0 =80 0093 | 0051 0
D +00 | 0131 | 0067 0 —100 | 0065 | 0.033 0
-~0.5 | 6106 | 0.053 0 =110 0102 | 0047 0
~10| 0123 | 0052 0 —~112 | 0.093 | 0.042 0




CHBILODWTHABEH LR AVERATHRBE L.

5.2 XEABRERE

FREK, HK, BEXOKERBERESHSR -1~
TR — 3T, 2AREEDO~QOEREHRY
BLE-50L5ICAS,

n x &

EFEFICBTSFREBEAKT 1 2 5~1 AlcEAsh, B
UL & AE RS BRI o Tk b2 FFERAD
KiRIE 3.6~22.5C LD DERS ok, £HELBK
BH R OELE LUBERE TEROZIIEE LD
Y

@ pH

pHIZZ# L § 8.0~8 A0EBICH D, REFAR LY
HWTEOBTIE LA B b ok, KO pH E 5
7.5~8.58ETH 56V H WERKOMEBRZA »
T,

@ EbETEL

B HERERTEEOMREME— 1 2125
. EMEERBAMNBVIE FREEE S S, BWEER
Tt E 0. ELIEOBEDOS L CHEgSA s TV TOL
SAFSEENEIL, BTEORED S & CiliERE
RILEO LS ABSAEENERDT 5. ShboREhR
BEFRESTS, 2NN oEHICE L BRRE
RENTWD, FHEBOBEERICEMEZ+330mV ~+
45 0mVODEEIH oFedt, TOPTHB, BEIMEDN
oft. HE-— 1 2 2 BEBT5 LITFSHEOFRBRMATSH
BAEDFEEILE <.

@ MR

HEFHEE A, B, BET25~300~cm T 20
Qe em ThH oic, HEREKIENRL10CLEATZLE 4~
5Qmem/hEL DG IOMEETS LR, Tl
BIAPPRE CABRE, wIhd ik LiERo
M THD,

B HEHEAA4 v

WA A X 17%~20% OmMBITE 0, 2OP TR
C, EHEERED BB i nk ZA AN o,

) WERR

BHEBREC YW THA~BETI 7pembl kT o/
B, PHETE TepmE BETAECEHELEBLIL
B o, L LEHEKOBECA > TWD,

m con

CODIZ 6.7 ppmblFTh ofedt, T 5 LTI F it
1.7~3.5ppm & {Ed ofc, £ BB CRBTEHROZEMN
3~4dppmdPH o,

& FTwve=9vadstv

D#H L ppmBIESD oFfe BT O ML CHEDTREX (T
) EBEWTolppmBFTH o,

@ BREA A

RO POFEA 4 VX 0.1 ppmbl FTh o8,

a wEmE

A, B, PHEOBRAKE IEERTL0ppmblEL
Hofedd, FOME10ppmlTTH o,

ap A FHE

BRAPRATSE, REABROSHARKOLSIC
Tt 3HARD 5. Tibhb pH, EBMLBTEMY, &
BT F v, BFEFEESL, HEHR, C0D, 7v=E
=g adfky, FERSF vidiEnd 5.

SERE LK 6 85T, BMEETEMENB, BT
REV, HERNB, BHETRSRV, HFE/ 4 VIO,
BElCRRNE, Ty o valFd BT
Enlvok@@Ed o/l WEhAEEADO TR
CERPHERARDBAEA BN d ofre Lich-THR
BLABRREESEOMRRLCL LN, ok,

5.5 EWRRBRER

ERABERER -8 ILRT. BROBESRBLA
BAAEIC L o CRZzD 36~22°Cofich D, £
TOERZFNLFLAR L EERN U TH ofc. pHIL 7.3~
BOTHEADPRLY PR hhoiz, CODIA, T#
T45x10~79%10°ppm, B, D, E#C21x10
~28x10'ppm, CHET43Ix10ppmTh oiz, Wil
AR S0 TR &N te, WHES (BE /ml) A,
C, DEET25x10, B, THTOx102, BEETIx

-8 EHAB&E

Kl B A B B # C #% D # E Foik
iR B °0) 3.6 8.0 120 15.0 120 220
rH 7.9 8.0 7.3 7.4 7.3 7.5
C O D (ppm) 4500 21400 4300 23800 | 28400 7900

BiEs T S 2
(B /mi) 2.5x10 | 9x10 256x10 { 25%x10 [ 9x10* Gx102
B 1t 4 (ppm) 710 4200 280 360 7800 4800
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10°Tdh o, Wifkthiiz A, O, DEET280~710
ppm, B, F#T4200~4800ppm, E#ET7800
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Do

U BREOFERE LY kbl Sk ER o EEER,
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ZHECA, DE)TCHY, WFRBBESHEMLO~50%
LD Er ot EXBRBIEE ( LTMHE)Z30~50
mA/m*TH ofce RBREBROPEMEL D R EH
ERBIUHOBREETEERBEL DM ok,

@ BEOREHFG (EENEL Y RDRME Y Ty
NHRHE(6MEL2 04 ) % binl) (P 44E),
BEBEVHORM 1 0FCThok, (BENELDED
el E SInEV, )

@ BIRBWTHAERKCERAL TR ol A -2
WAL D ERAASOREHICIY 17 bhvtnaslBiiED
WREELRANZNHARS o/, B TORS OREHD
BAIBFAWME L VR TH o, BOBSF LD iEE
FHRTHok,

@ 1HOLEEEEMN LY HOMINHBHEHEE
ofce TSI LAaBEOH i o L ORENE R
bNB. ERBEEERAE Lo T ofta

6 FHREHEOKERBRERZVTh ML BEFT
HHEMIZ S REREDL oD T, KELHABHEEL
DBRFRIZOWTIE R b DR R e o)k,

» & M &

SEOBEYERER 1 0ELMEERAEEFHBLT
V5 6 SR AT oS, SIHRORAEL AHET
—EEEAMETCOMELT sz it d. 4EOH
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