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Summary

A Study on Effect of Deaeration
in Polyurethane Membrane System with Air-Permeable Layer

Polyurethane waterproofing adhesive membrane is obtained by directly coating
polyurethane on a concrete substrate to form a membrane. However, direct coating
intrinsically results in the membrane being easily affected by the substrate. In particular,
rupturing of the membrane when cracks occur in the substrate and “blister” caused by water
contained in the substrate concrete are the two issues that arise due to direct coating. One
method to prevent these issues is the insertion of a buffer venting base sheet with good
aeration properties (air-permeable sheet) between the concrete substrate and the
polyurethane waterproofing membrane prior to membrane fabrication. The pressure from
the substrate can be dispersed within the air-permeable sheet and released into the
atmosphere through a deaerator. This method is generally referred to as the buffering porous
construction method.

However, because this method has been empirically developed and used, the venting
properties of the air-permeable sheet and guiding principles on where and how many
deaerators should be placed have not been sufficiently discussed. Therefore, there is a need
for quantitative understanding of the phenomena involved, which requires development of
methods to describe performance, development of testing procedures for evaluation, and
drafting of quality standards. Moreover, the establishment of quantitative deaeration design
methodologies combining deaeration effects of the air-permeable sheet and deaerators is
desired to realize practical waterproofing.

This research aims to prove the deaeration effect of the buffering porous construction
method, which is currently the most effective way to prevent “blister” in waterproofing by
polyurethane coating. The venting performance of the air-permeable sheet and the effect of
the position and number of deaerators on the deaeration performance are clarified using

numerical analysis. In addition, the course of action toward the development of quantitative



design methods is proposed. This dissertation comprises five chapters, which are
summarized below.

Chapter 1, “Introduction”, introduces the background of this research, points out the
necessity of preventing bulging from the viewpoint of aesthetics, and describes the goals
and merits of this research.

Chapter 2, “Quantification of venting effect of air-permeable sheets” introduces a venting
coefficient to quantify the venting performance of the air-permeable sheet. Furthermore, a
method to measure the venting coefficient is described. The venting effect of an
air-permeable sheet in the buffering porous construction method is clarified through
comparative experiments; the experiments were conducted in an outdoor summer
environment to measure the pressure at the back of the waterproofing layer of the
waterproofing adhesive used in the buffering porous construction method on a concrete
substrate. The measured pressure is compared with the numerical values of pressure change
obtained using the venting coefficient.

Chapter 3, “Quantification of deaeration effect from position and number of deaerators”
discusses the development of a testing device that can simulate rapid increase in pressure
from the concrete substrate. This device is used to conduct experiments that require
pressurization of the back of the waterproofing layer. The pressure behavior in the venting
layer of the air-permeable sheet is clarified by identifying the relationships between the
pressure source, venting layer, and deaerators. The maximum distance from the deaerator in
the buffering porous construction area is found to be an important parameter. Moreover, a
procedure to numerically analyze deaeration in the buffering porous construction method is
developed to understand these phenomena from the viewpoint of numerical analysis.

Chapter 4, “Investigation of deaeration design methods”, suggests two approaches to
deaeration design. Here, a deaeration design process is proposed that employs a numerical
analysis technique developed by the authors that can predict the pressure distribution within
the venting layer. Another deaeration design process allows simplified deaeration design by
using the proposed method to evaluate the position of deaerators, where the relation
between the maximum in-sheet distance from the deaerator and the maximum predicted

pressure in the venting layer is given for each venting coefficient of the air-permeable sheet.



Moreover, quantitative design examples using actual rooftop plans based on these
deaeration design processes are shown.
Chapter 5, “Conclusions”, summarizes the research achievements from each chapter and

discusses the conclusions of this dissertation.
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6/11 6/18 6/25 7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20 8/27 9/3 9/10 9/17 9/24 10/1 10/8
(c) BREETLX - REER
10
5
0
611 6/18 6/25 7/2 7/9 7/16 7/23 7/30 8/6 8/13 8/20 8/27 9/3 9/10 9/17 9/24 10/1 10/8
(20094F)

(2.5 12:001=& 1+ HAEBEFD S MR ZERAE D DRIEHR
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2.3 BREEHE—FOBRIVNEDOBIEREN

BRAEE Y — MO X D BIKEEE SR AT D ) O MR8 & BUE AT O i
MORETT 52 Lix, FOREEZHIAT 2100 TiEn, TR LT ERT D
ZEHHEEE R D, 2T, BRBEE S — N OBXMEE R THERIEORIE T ED
PHFE 24T 5 L3t REME % A W - BB AT 24T, BAURE v — MMEAIC X 5
EROIE dii N S/EY el RIS

2.3.1 EHETERA

FAOmLP L0 BiKBERICEET DIENFEBOMGRAL, KEKIE, %
REDOELEE D a7 ) — NHA~OIEHN B D, ZORAETENN, BEE
o — FAOBRELE L TRANERT 5, BT, BXMEERTERREK
MHEL T ENHKD, LTI, ENEH OGN E KT,

a7 Y — FOERPOREICEIT DR ZBRDOET) %, HEZER Oy & K
AT EIS T TH 2,

§
A

Py
P=(2) pT+R (2.1)
kfa?}:)o ZZ T, Pi Ix F ;E‘ iﬁLJ\"’ §>< @/\F-( ,0 iﬁb}:n%/ﬁ@{ﬁr

T (THEXHRE TH Y . PIIKERIDETH D, £2, WTO 0 1XThEhoyHE
ZEWL, BRIIEEOYIETH 225, PIHHELED 20CRE ThH L, #HRZEXD
SYEDRIMME & et D,

BEN ER L, ZRAOEINEEY XL —OHRNICHE> TEBET 5 &I,

v = (%) grad P (2.2)

Thd, 2T TUIFRE (m/s), kITFEXRE (m2) . p T2 OMMERE (Pa-s),
II&JE (Pa) TH 5,

Flo, a7 ) — ORI ZERE, DF 0 KUKOFHE FTEE7R K5y Tl 72 &
NTWRWZERED a7 ) — MR OERITH T 528G (LU, ARZERER LR
5) B e, Wikodk FRRITRRE D,
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6p__ .
£ o= —div (pv) (2.3)

ZIT p B EROEETHDLIN, BRFPOKELXERIIZ LS bOTNLTHY, &
DEIRZELZDBEE LR LD ETETE 5,
LLE (2.1), (2.2), (2.3) »3X &LV,

or _ (Pok_TK (2.4)

: Pop 8Tk , OP
— )dlvﬂgradP+Lp—K+—V
ot Po € To u

poTo at at

L5, (2.4)XOFDE “HITIRE LI ) BEROBWEEOE/{EZ R LTS,
TIT, IREZ LB L. BT D ERORMERE O L L, EREE DL
—HOBREIZE R DB NSV EZ 2T, ROEUXP(HFLND,

oP

d P, P
il —2 4V
at

([ Pok .
= (ﬁ) div grad P + -2 + — (2.5)

ZZT, ROt FBWERICEDIENEEZRT, WE-T, 227 U —FDZERFO
FENEBIBVRE SR EIL B & L OBR L 220 | BRI 2 U — P OER
BREBIOFENERRICEVEE D, P/t 1. BUREBIZ L DIREEIZ LY EL
ZLENTE, POt 1T, WEEICE DT U — N RO E OIS0
LHEDLHZENDL, REFIVIREE(LOALTRETE 5,

2.3.2 EHhEEOEGK
(2.5) XizBITF 5 P (BN OEZESRGE (Pa)) EAR AL« v /L OERNC
o, wE»rsEosns,

_ 273.15+T
a ™ 79315

x 101325 (2.6)

2T, TIEKRBRICEVED N T 7 ) —shoiEE (C) 2%,
P, (EHOKELZSTE (Pa) 3757 roEBRICEY, "X ELN 5,

7.5><T)

P, =611 X 10Gs+r (2.7

-37-



¥28 AXBEHEV-FORAIMEDNEEIL

2.3.3 HEMWETILEBTAE

BEMAT TR L LIZET VL 2.2 TORIBAT 72 E LIZBENAERORIE Z
ETNE LR,

(1) BUERITETIL

PiAKBEm X, WEEFICKXVEINEF LIS EF208, JENITTH= 2
V— kAR — h a2l L IS 5, ZoRELX, JENOIEE L OEVRE
EEBLIZK2.8 05 2. 1010RT Ay v a @zt imm, £ 10mm & L7z — KT
HETVICEES B2, B, EUTHWE T =7 U — FEmEE M ORBRE
THDHN, EROa " EflEEOFERERANEL <. ERICITZD OB
STWD, ZOLHET N TIEFEHOME A OHIRKUCHB S LTS & L,
FRNTIZRTEZE A EIC K VATV, ENHBEICB T2 ENENOEi AT, BYzEIC &
DR E AR S BN IRIE & KAEKEDOEARAE T, ENARI LS IEBEREL D b
DELED,

(2) BB
EHRADOHGZGRICH NS, FTHar 7 ) — NOBEMHRTETVICBIT 5421
DIRE T (C) %z, BEfrick vk s, MHeE (2.8) KixRT,

n - _on n_on n _on
T =T 4 At{(,cx(i%‘j)w - ks M) + <Kz(i,j+%) (-1

Ax? x(i—2) Ax? Az2

Kz(i,j—l) w>} (2.8)

ZIT kiEa 7 U — P OBIEEER 1.06x106(m%s) Th D, TGO 47 1E, K 2.8
NG 2,10 OBUEMATET VBT D, xfilz 850 OEERS & n XM AT v
TEENENRLTND, EREMELE LT, T 7 U — MREHLOMHE T A
=2 7ABERIE K 2. 6 O — H OBLKJE B R E AL ORER R & ESFIR 21TV,
JEE 1 4% PR K OVEE 1 BR SGER 1. B2 20°C & L CESFIE 21T 1o,
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(3) EHVEERERM
BUREMATIC E D RO 7K A v v 2B T 2EEZHAWT, (2.6) X, (2.7) Kz

THRAEESD PPa)ZHEHE L, FRC (2.5) KEZHAWT, 27U — M EOERE
Ey— MBICEE sSE 5, (2.9 Rz 27V — NEaoiEato kAR 2 7,

N GV BN /i %)
p;;-“:Pﬁj*“{(D odo) R )

x(itz.0)  AxZ

+ DI ( l]+1 ]) D/ ( ] 1)
z<i,j+ 71> Az? Z(U—E) Az?
(2.9
ZIT. AP =P =P+ (P =P (2.10)
Pok’

D' = (Py : RRJE(=101,325 Pa),

£p

kN ar7 ) —broER&EE (m2) (2.11) Th D,
PO 4 jid, K 2.87005 2. 10 OEAEMNT T /AR D x il z #0717 O FEFEE 7
. nlIEMAT vy FEENEFNFEL TS, ALl 1.0x106 (sec) & L THEHT L 7=,

Flo, BREE S — MEOBEBRKOEAKXE (2.12) KiTrT,
n+l _ n (P3-1,151_Pi7,1151) (PiT,llsl_PiTL1,151)
Py~ = P +At {(Dx(i+§,151) Ax? _Dx(i—§,151) Ax? +
_n’ (Pi1,1151_Pi1?150)
< Dz(i,lsl_g)—Azz (2.12)
TITD= (kKBS — FOBRER (m))  (213)  ThHE.

(4) ENVBBFAFORREH

4 2. 11 ICBUEMTE T NMICBT 2B RAK M2 RT, K2.8 a7 U — b FHIE

EAEEBLIZET VT, BEICET D2RAOENERRJLE L DESFHEEITV, =

Y7V — b THERAZEA LTS AT, EmICE T 5 M TFAMICIERAAT

Vb DOE Llc, THiz 7 U — MRIEITIEZY L E CBIEDIKE LI TWD
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boL L, EmICETDHATIE, SEBLTELENTEFRCFIEHR L2 D L
LCT&1TH> 2 & & LT,

4 2.10 O PHIEREICERER S — M2 LLAEET ALTIE, 27 U — MREE
THB L TE RN, BXEE Y — FRICIEB L, BXKEE S — FATIE W
IFIEB L b ol L, BREE S — b OIEEFRBIC X0 BT mICiEET 5 & L
Teo ETBKFEE > — Ml Tk, SAAKUCHET 28 OEN EAKIEE DESF R A

(RS
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1mm

(9 L% UIhKET#R) ExEES— FE]

P(i 150) PG 150) |
P(i-1,150) P(i+1,150) E P(1'-1,152§ P(i+1,151) E
<> - ! 7 -
x(i-3,150) 2 x(i+%,150) X(i-%'151) D x(i+%,151)
VD, 209, VD, 301,
) ' 2
P(i, 149,
@ 149) P(i, 150)
10mm 10mm
<> R S E—
({AIm &R ] (CEITE:)
P
P(1j+1) (200,j+1)
4\Dz(1,j+%) Dz(zoo,j%m
N N
P(2)) P(199,))
P(Lj) <> E E <> P(200,))
D 3. D_|399 .
A X)) x 7'1)4\
\/
Dz(l,j—%) z(\ZbOO,]—%
P(1)-1) P
k (200,-1) k
10mm 10mm
(T Em B ER) (T ZEEZEAER]
10mm 10mm
<> <>
P(2) P(i2)
D 4
2 Nz
Vp N
P(i-1,1) 209 Pi+1,1) | o PG+11) |
D <> PGD <> E > PO1) <> E
x(i31) A x(it3,1) x(i+31)
N
PO
AREEE
[(—A%ER)
P(ij+1)
f 2(1,j}D)
D
x(i-3]) P(i+1})
< PO <>
P(i—1)) A *(i+L )
Y-V
P(ij-1)
10mm
<>

2. 11 JmHREH
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2.3.4 BREES—LFOBIMEDBRIE

SR > — bNOE IR O BAEMEAT IS, BRAEE S — MBEKRE AT
b, mRMEERITYHEL LTERTL2ILICED, HEHEE LTHRRTDLZ
ENTED, 22T, BAEE Y — FOBRREEZNET DHEEZHRE LI,
(1) HEDR

KAEE S — FOEENL, THIOLRATIENZ 0B -HHSEL2 L TH D,
ZO7H I ZTHRBETLIRBEEIL., ZOREZBET L LS L,

ZCTC, MERLZEEOKEIIN 2. 12 1R THLOTHY , mEAEE Y — NED—
HWEDZMA, Zowmr bttt 2 2R &2 WET 5, HAJFEHIL 1986 Fhit JASSS

ICIREENTND A7 L U BKE YRR 1L () [T o oEKE
L) ZRELEbDOTHLIN, BRBEENET 272DV OO EE L
EEITS T,

FPTMERICBIT DR ORBENE TH D5, RBRIETHER I T E I
BEOLITRRO LT S2EESE0 LTSN D D, REFHSABRK O
HICHEBESNTWD, LaL, ZOME TIXRED F 2ZERKE . Bl xREE
NEBEZTZMNEZTE > ETD0E, BROBENEDDTEOICTE A THIENMLE L
%5, ZOREFLEL, [UENRBIELEBE L ZZOMBEICRET 22L& L,

WICHRBREZ T35 FTHIRCTH LN, TOMEZAHA L — MR O E&RMIC
EHELI, AMAL—MRIZa 27 U — MEeMEPDENO TR & LTITEEL
WA, FFEORWIEEAMER LIS WD &, FoFHKICE L TiE, #5 - #FRo
ODOERLETH LN, MERENZS, O ITAHELY., ZhbHERZ
AZEZLEEROO LS LHEESND, OO I 2T, REBREOHTY 5
SHLEBLT, 7TALI=0 68T,

N\
A\

avILyy—
hEt
X2.12 BIFLXEEDHERK
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(2) HER&K

BRI IL JASSS AR IE & RERICHIE A 2iE 2 300mm & L7228, MBRIAR I3,
WXAEE Y — PR IDOBRBLBICKETHEGHL2BM T, M2 13I1TR-TEo7%
300. 500, 1000, 2000mm > 4 BtfEAZ HE L7z, BB THE 22, TAI=U A
W GRBRAR S 500mm) BE 2. 13 1277,

BA7KJE B TIX @ % AT D PIEICHERL L= 28, A ENT TR 23 A > bRk
TR Wew, THE DO+ REEEzHEkT L2720, 22V - AT 74 ~—D
ROVICEBHAY 74 ~—%2 MM L7z, TOMBXEES — M, U L& UBhiKM%E %
X, B ORAERTHALEZ LD EFRLUTH S, HLFIEIX, 774 ~—%8A
L. WICEKAEE S — MRV, kB, BRI — R EH DD
HROLRWEIICHEEBELTRIMITDZbD LT D, RITEKFEE S — b DOIRE D%
HWoOLHIEOHD L 2B L, TOHLERL, 20 60 L& o REBIELY
AKM%aZ, JEE 3mm L7225 X OWC&®M LT, £ O, WXEE > — b OmbmHEIL R
FUBIE CRRICEZ L, W0 0ZEK[OERAEIE LT, ellkEEs — k
FERAFERTHHEHA L, THE2. 14 IZRTES 1.0mm QR b E AGHEMZ A7 (LA
T BXEEY—FA) ObDTHD, ok LRk % 55 2. 15 (2R,

- #BR{kR<E ¢ 300, 500, 1000, 2000 (mm)

=

E

s

@ |

E

¥

b

"
%\‘ﬁ;ﬁ% gmn
e L& EIEREK

= . _ _ B -

S [T 5]

213 BB {FR
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BE2.13 RHEMAETH (B HER{AR =500mm)

2, 000mm

FE 215 ZEXFHEEATERHRE
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(3) HEBAE

BIER I A BE 2. 16 1277, RBEBEICRBRAEZRY 1, EMfLEKERBED
ERANGEVIAALTL, RBZOREOAMET Th 503, 1986 £ JASS8 R L
Ti¥ 10mmAq (98Pa I2F1Y) LIKED D, JESh B HZERENKEL R,
REMEANZEE L7pv & 5 RIS & o 7o, BTET D5 < FUBHEEZE 0 £ 7 0 F2 I T,
X2 0@ 9kPa BENBIHI S TEHB Y, 22 TIX 100Pa Z L IIZE & & D 723
5 2kPa F£ TOFP THEZIT -7z, RBHEIL. T T 20C DHEIRENTIT o 7,

.48-



¥28 AXBEHEV-FORAIMEDNEEIL

(4) RIEHR

JASS8 IZH 1T 2R BRIE TIH IR ~DMALERELZRET HZ LIThoTEY,
REERIIZ IR A 170cm®/min (0.17¢/min) ML EHIVITRNE ST, Lo,
IR EDX S WENERZ b OO TIIR o7z, OO ZTIiE, Ml
EOWHER RO AR E SR OE CERIL L, JEOWEI WA HEIZ R 5
Loz L,

BHERAEEIL, Ay —oRCERDOEMMEZ BB L, EEMOEREZET D

Zricky (2.14) KXYk ®,

k _ ZdﬂPOQ

= W — (2.14)

Tk BKREE Y — P OBELKSEEmY, @ B EmYs), 4 BRIER & (m),
Py RXJE(=101,325 Pa), P : (= KRRUEHHATET) Pa), A: FxmfE (80 E
v — M OELBXF ) (3.0x104 m2), p: ZERAEMERE (=1.8x105Pa-s) Th D,

2. 14 ITHIE LSRR o Z %o E (Umin) LJENOREBZEEZRT, Z0
ez b LIZERE Q (m¥s) IR L, EHEDORAKRAEK 2. 15 127,

ZOFER[EEHMENE (2.14) XZEKIZFHRE L, 5K EEN L ORBKREK
2.16 2 d, MBRAEZE L TREREORNENH KRB 200, HABRIKOKE ST X
705, 200Pa & L <13 300Pa Toh o7z, £ O®BITMET) DN LW FEKAFRE LD
LI EF$ 22, 500Pa 22 HIXLE L7z, 1986 4hit JASS8 illRik T, MIERE
FORELRPSTZHBIZZOBEXBREOE DY ST WEK, 772005 200Pa LI T
DB RDLE LR WHEBORE ThoTl-dt Bbhd, TDOEHIZ T, 20
RELEHEBEOFER&EEZ b LILERBRHE RO, ThZhoR S OREBE, 34k
OB ARE THEA L2 BKEE S — FOFEHREK 5.0x10 10m2 2R L
fo. Flo, RRAURESOEEBLZLALL, RBRAEARINVEL DI~ T, BR
FEIEZ D LA T L2BAIER D0, RBRKRICLDE T, DT ThoT,
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RE (2/min)
P P N N
o (0] o (6]

o
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o
o

= g w oy u
o o o o o
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b
1o

2.3.5 a9 )—FOEIZRHROBIE

(1) ¥&EFHavvU—+

2.3.4 T, BXEE Y — FOFZRBEBER L LR, 2027V — FOFRMAEIT
2.2 0BEARBMCTHEA L= 27 — N FTHIALHIEK THRIC, TH 2. 17T IZRTHE
£ 100mm O a7 ZHREMY | FRARAITVRE T2 2 & & Lic, BBRIK 1 K12
DXV TN EFIEOaTREY TN EMENT L. B EE 2. 18IIRTIED
a7 REREIPIKEEREL, 207 U — FRBOMAMEEZG ST R WEREICE
0 7 < WFEE L7z,

(2) BREBRARBRAEDOER

FRABR AT O B, BB IE 2 b KD R A ER L2 T X bRy, £
Dl K 2. 17 DX DI, O 100mm, 4% 114mm, /& S 3.1mm (JISK 6741)
D EERNE Z 58 TEKRZ T, BEORW R X R 2 it LA Ak &+
5, HEZRIC, BTE 2. 1970 B L, SRR ORBREE L,

(3) ERHREEDEH

BEEDFRED @25 Z 10K 2. 18 IR TIBRRBRERB LR L, WEeBELHAL
TeRBRIRIZ o=V U 7 BT AT, XK 2.19 O X 5 ICE&RROEH A Wb DA, s
MBIET OB 72N K D IZHid 2T 7z, BT % ORBREZ 5E 2,20 IZ7R7,

(4) BRHERAE

ATy —IC RV ENREEBEICKE LG LiAL, WA ES 0.56MPa (=
bkgflcm?) F T EH I, ZOBRRBREKOEMITIEN Z#im S5, KB % @R
L7cRR 2K EEFUEIC L VIE L, B5E (m¥s) ZHMET 5, AERREZ THE
2. 21 2”7,

-51-



28 BREGEV—LFOBSMRDEEIL

¥

BE2.1

s

BB D
IV )—FTFHaATHREF T

TAHRF VAR |

BEE
JIS K 6741
FUZ
¢ 100mm

ﬁﬁ‘@*ﬁﬂl ; avhHy—k
B2.17 a7HREHFTILOD B

BIENT % S i
TE2 19 EEBOHEE

.52-



28 BREGEV—LFOBSMRDEEIL

EhEt

—\ AV Ty

K¥E
X2.18 a9 —rOERFABEEDERK

SERfA —o-yvy ‘
DI
-
v ZEHAS
\P$—x757
o SEMAR

X2.19 mERERAEEOERMTT

1

- r

St

TH2 20 HERAGE T i
SH2.21 AV U— kD
B RMAE KR

.53-



¥28 AXBEHEV-FORAIMEDNEEIL

(5) BRHARER
a7 U — hOFBLRAREIE. 2.3.4 OEKE
(2.15) X bHRDT-,

B > — b OBHEKRE OB & FERIC

2duPyQ
=W — (2.15)

kl

IITK Far s Y= FOFERRE (m?) | dIFRBRIEE S (m) | QIEEL R (m¥s) |

Py : R&JE(=101,325 Pa), P : (= KRXUE+HATET) Pa), AIXEXEHFE (m2), u

DO¥EMELRE (=1.8x105Pa+s) ThH D,
3OOV U T INDOFERRE DO EWEE R 2.3 |

FERABRENS aTHE L,
Y, BUEMT T, FRBRETZ 0B BEEZ VD

F2.3 BRABRER

ERHBRK BRRE (m2)
(a) #A& Lik - Eing 0.82x10-16
(b) #5711k - HimBA i 1.87x10-16
(c) MR ik - HiE M 1.23x10-16

-54-



¥28 AXBEHEV-FORAIMEDNEEIL

2.3.6 HERHTOLOHDOANIE

2.2 DBRAEREBRTO—HADOEHNZACORNEBEIL X 2.6 & 2.7 (T8 L@ L
2SI NE 713 X O KB EEIRE 2 30 4y 2L 1C 24 BERIE L TH 0 . HEmE v
S NBEEZBNOEN EROBRSWTWD, TR0, KB IEZ oI
DWTENM L7z, RBBIEMITOFATMEIZLLTO LB TH D,

(1)IRET— 213X 2.6 (TR L BiKBEERO 305 Z & ORENEME Hiz,
(2) BWEAEE S — b A DBZAREKIL, 2.3. 4 OBKAEE > — b 0@ K MERERERIC

X0 cllEMmE AWz, 27— bOBKREIL, £ 2.3 OWERKRE H
Wiz,

(3) SL<NIEEZEMNTOREIX, 27— OERAFUETELNHD EEDR
LN, 27 UV —MIREZ2 7 AUNTHY . EERSRKIVHFELTND EH
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