6. 4 JRHAE T A DIERK
TAVE L DD BERIZIESE HMTHART A ANZESE T HIEOE T 4 HMM OERE1T-
72 BAR N RES ICLDEREERE T 0720 AARENTOERELT, IMEDTHDOT 1y
IS L LI E RS D T HEICRFEL BBE T4 DR - Mtk - Youtube ~DABHIZERAL
B E TR TRE LT,
VERT 57 my ZREIEEDOE T AT AR
<HE 1 - - TG V250
cHhE 2+ [T Oy I REVESETR )
MR - - AT O 2 T NOMEE R OER 1, 2 OF AT = AN AFVAATES D
D 3AREVERRT DL, BHEFES OFIZRT R ASAARENE ©F 4 ORI 15 5
PURET 22 EPAMIFR TSN L& LT,
F72. 2024 4 T~8 AICBIHAZGINIZBE, 740 D7 vy 7 852455 BPS/DTI(Z 4V
VR JR)) @ Director M6, N7 —R¥EZTHL T oy OWE R EE XN L5728 T 4 O1ERK
BARDST-Zenn, BER Ty 78 ETEICOW O G RE T A & ER LTz,

6. 4. 1 BTHARTAANCE I LHTEDE T A B DVER
(1) > VA kxa 7 DIERR

BE R CHT0 | B REDOAA—VEAHEL CIEE L, BB —2 DR, 72
TFOEERERRE DORAL M2 EHFRNHREL | fREEZAL—RIATHD T IADER, B
RH7efaay T ENEHASCOER AT o7, £ 1 RO 2 ([Z7ay 7 iElEEghmoiaas 7
LIS A, & 3 I E RO T LRI L& R T,

#1 Tuy 7 R R B 1 FRTHER ) Ofa=m T LRI

& Fayv 7
P BB
g |FMHV | PE FRF (L8 : BAX. TE : &%)
O | BEA A BEHGL -EARITEHTIO Y DIELE
kL Several types of concrete

hollow block (CHB) used for
construction based on the
proposed guidelines
1|78y 9 | ERKELD | EA, @Bk, o—F—®ZzH | - Ty I DIEE (EX150) - &
DiEHE JAvo0 | RTHAEAZES>TWVWSEEZE KR - @R - 2—F—

&5 A In usual cases, 3 types of CHB
are used:
-Basic-block,
-Holizontal-rebar-block,
-End-block
D E-7N ) - 3 A= DLy}
AvyYy Basic block
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R 153

-EHRIOY Y

Ay - Holizontal-rebar-block
- Horizontal reber is installed
in  upper space of  the
horizontal-reber— block
BHAIN - ¥R CHB & imER CHB ANFIFA
v DRE TEHEWNERIE. W2HhDK
DEHE BAEEEATES
s HEA - In case horizontal rebar CHB
EAXTJoOvy and End CHB are not available
vAoLyk2v) ways can be applied
LT - In case there is no dent, cut
off the webs
BHAIN "z JOLESBEAY LAY b
v DRE ERENYY—Tl=&%9
Ak - Creation of Horizontal rebar
- A2 CHB from the Basic CHB
YT JDE - Cutting the web by using power
BEAHY K tools such cutter/electric saw
L. iy k - Remove the cut portion of web
BENUT by using a hammer
—Th=Z
%7
REDES - RKEBOEE: KEHHORE®D
DETHL ELZLEYR—rTEI— K/
—MMEA BIRADE

With the alternative type CHB
asheet or thin plate is placed
to support the filling of
cement mortar

mER T Oy
9

-IRER DAY

- End - block is used for closed
end of walls or the wall
terminations

- End side of the End CHB:
hollow is closed
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@ BE T Oy CEBO—F—HOBRGORGEE
JDOmT T=HIHB IR I EMT (EE
sa—F— AvE—%HER)

ERDIEM = Cutting the End CHB to al low for
BI=HD the connection of horizontal
YN T reinforcing rebars

AR EHEBETEOIZ.O—F—kD
TRUTHE OyJ%FmMT
OB MR Cutting off some portion of the
R—X %W shell by hammer to allow
® horizontal rebars go througu

©) Jny R -0y BEa—F—EORCED
a—F—8 | =y = E T4 T—ILEH
DRCEDE ET Alternatively, cast-in-place
11 g concrete could be applied at

the corner
| ZEeE) o mu =1

PA=RR/X0)) - FMIER
YIBF N T4 1 E:JOvonov—, Ef=Hh
g 2= A BB IOvshvE—

L Tools used for cutting work of
E16-23 7ou2iTh CHB

Hammer, chisel, cutter/electric
saw

2 | |HEL.T |24 Preparation for block laying

awy o E work
1+ Marking of CHB position lines
on foundation

@ | ERITE| -EBF.EZ - AT 5T EASREHEFDH

] L. £ H:E201F (27EH)
B E BERERRASE
Ink-pot, marking string,
markers

@ ER.aY -ER AVURYIRT—)LOH
Ny o
IT_J)?/ZZ ﬁ 6 | Tape measure, convex rule

BR
(RF—JLEh

ER DNy &A=
(P32 7118—4)
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® -ELS CELE
Ruler
=] E
sLpR
@ K2R R “KEHE. FTUTY b (BE-K
=W Qo X EAHDEIE)
3 i y & 3 @v? Level, verifyjng hrizontal
. o /i lebel
ey it
G | BT - IR -RUVEBOIRLE (R BEEHD
EO=HH%E 500 mm) (FIEZEFHDIKEE
SENSAETE Draw X direction reference |ine
STEDIRL (green) that is 0.5m apart
=EHT from the center of X direction
CHB wal |
® - BESAE CIRLENSE - TRVLEDDID
AT BELFUANBEOEITEME
E. 7Av (FH) 27— 9 3B Mark
7 DENY +F center, outer and inner surface
ITHE % points of X direction CHB wall
j—
@ cRVEQOHRIDMRDEZEITD
Draw the center line of X
............... - direction CHB wall
- RVEONEROEEITD
Draw the outer surface line of
X direction CHB wall
© cRVDEBORAIEROEEITD

Draw inner surface line of X
direction CHB wall
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CHEVEORLEFEITD (&)

Draw Y direction reference |ine
(green) 0.5m apart from the
center of Y direction CHB wall

CEWNEORLENSE - T D
BELURNEERMEEY—I T
%

Mark center, outer and inner
surface points of Y direction
CHB wall measured from the
reference |ine

BRI TRVLEOSIDR & RS EE
ERDEZEFTD

Draw center, outer and inner
surface lines of Y direction
CHB wal |

-RVWEOHMEENEHLET
%

Draw end lines of CHB units of
X direction CHB wall

CREVWEOHMEENEHLET
%

Draw end lines of CHB units of
Y direction CHB wall

ftEg v A
DHELA

24 kL

Preparation of temporary guide
for construction work

]
MDEE

CHEEYAMDEADEREEEDR

Checking the members for
precise sharp, length etc.
Which will be used as temporary
guide
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- K& ~EB KR ~HEE Y ARIZKEIS
- FIFIRY RAHHK
“BE; TIFIRY ~#to Y ADEIRE
HEHERT D
i = Left: string for horizontal
level ing (taut-1ine)
Right:Plumb bob for prcise
veritical alignment
- fEEY A R YFD XY ARDSREREFTE
DEFE HBLT. MOMZEHMEERE—
RIZEET S
A temporary guide member
supported by braces is
installed to maintain precise
vertical alignment during the
laying of CHB units
CKEEE ; CKEREFEML THEP Y AITK
BrmE | 1 | EREBEHL, JOVIRERO
L. F8y e = w0 | rEEEEET
1 BEL  EE T -Jowy 1 BEEBEEES SIS, K
e S EE £ %EKEITERSD,
. &HtE - Making a marking of level on
YAIZE— the temporary guide for each
BENE%F layer of CHB
Hd - Add a horizontal string line
REBYA alignment with the height of
IZI&,. 70 the first layer CHB units
v REL
HmSItE
FHY
HEOY AT - HEE Y ADSER
T And the preparation for laying
the CHB units is complete
BHEEIL | ZALL Mixing of cement mortar for
2L D1E joints
YUki
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B ADRIK=310.5CGER:
BOFERARZEE 2.5mm LT, FES
fhIEEYID)

Mixture ratio in volume:

-Sand: cement:water= 3:1:0.5
-The maximum diameter of the
sand aggrerates shoul be 2. 5mm,
with an appropriately
distributed

BetvAy
FDZERFY

CBEIEILFILIFT—ICTEFHEL
=8 (2/3) . €AY FDIETHEA
L. ESYEELAH—IZHBET
ETHYVETD

First, mix sand (about 2/3 of
the required amount) and
cement, mix well before adding
the water

SHFEICE LB EICR S E TN
KELENGERY 2175 (8%
5Kt A > FEE:50~53%FE )
Water is gradually added
thoroughly until the mortar
achieves a good consistency
workability (water should be
equal to 50-53% of the cement
weight)
-SHEDMERALERY #17
3

The remaing sand is added

2,30 &K<KEED

-Mix well for 2-3 minutes

- EBILRIILEEDRER

Checking the mortar consistency
and workability

-BEYMNET L. —EREICHH
Completion of mixing and
delivery to the site

-BHAeE
ILAIILEE
51545

- EBILZILDEDDLGEVERE, 20
Uy FILIEBED/NY Y g s
fE5
EBARICHULIMKLTUEHY &
75

- Pre-mixed mortar can also be
used when only a small Amount
mortar is reqired

- Water should be poured
according to the mixture ratio
spcified by manufacturer

$EmT

24 kL

Rebar work
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HHMTE

v s (NARE)

=T

BB HYE—ARUE—HAER
Tools for cuttion and bending

- BHIFMTIE
Tools for bending work

rEmh v -180° 7wy mT

— - RUH - 90° ghIFANT

—DHEAHA - Bending the ends of the rebars

B2k 5H to a 180-degree angle to create

T a hook
- Then measuring and Bending
the rebars Bending to a 90-
degree angle

A7 D Y T - BXERUIMTE SR

mT Manual cutting work with cutter

Sk fHtwhaEm & CBERANY I K BBFDOLE
HiER D REXE
fEER Biding the horizontal rebars to

BRE26-44 fCHON  AiBiT A

2

WREBEARS (Nvh)

the vertical rebars with a

binding wires
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7 BEITHEE - EXBREDA
=458 Clothes and tools necessary for
1z safe work
Q) Jaovom Dust musk, protection goggle,
Y B 0 T B earing
DB
(BFET R
U . RER
&, B
@ = AR E B Safety belt / harness when
DB INEE working on high elevations
(REF)
F 2 7oy ZHREEEEE T Hh 2 7 uy ZHBEESER ) OfRos T ERBA
24 b NE BEE% Tav T
% (LB : BAX. TE: &X)
5
O | BE%24 b+ L J0Ov B EER
L Visual Guide on CHB
Construction based on The
Proposed Technical Guideline
Part2:Construction of RCHB
walls
1 | ##5& CHB i& L Construction of RCHB walls
DEDHET
2 | MR DEH HEFHDEFH

- (BE) I EYMEELWMIEIC
IITH
HERBENYA—IZKY LY
ICHtF Z= B C

Placing vertical rebars
-Vertical rebars are connected
to the rebars that are embedded
to the foundation beam with lap
joint using binding wires.
—Createing a horizontal string
line guide or taut-line on the
tpo of the first layer of CHB
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for alignment.

» In case vertical rebars are
long, the top of the vertical
rebars is connected to a
horizontal rebar or lumber to
prevent tilting of vertical
rebars.

1ERBDD 1ERED IOy VR

(mEYRoR -t Placing the first layer
ERIICKE ~Verify that the floor or
DFPERE foundation surface is level
M, FFED with unevenness not exceeding
SEEMEHE 20 mm.
L. B
ITEILZIL
M 2cemEFH
ZBEE
&, FEac
TEREE
ER
Javson L Bo—F—WLYRFHTEL
L) {FF4L AILDOLEIZ, Tavy EEZMAT
[ER %
L. BfFT -A few centimeters thick bed of
EILRZILE mortar is applied at the
< designated position for the

first layer of CHB

-Jovy - JOv O MtEROEILZIILET
HEEHD D KR
Lo O % Vertical joint mortar is placed
ILEZELEE on the one end of the face shell
IZL. 'L of the CHB unit.
2L FE
<,
HWEHIZE - ImEOI—F—H IOy I DR
LA ILEE Z A IHIRR
f=FF. 1 Place the CHB unit on the bed
24N MA s mortar, align and level with
v EHA5E the horizontal string line or
T35, 70 taut-1ine.
v 4 Rii &
KRIZED
BTCE I
BET 5,

BEIZKFE
FEkY.,
Joysox

Check the level of the CHB
unit Using a spirit level.
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IHDIKEZE

HRT D
O—F—%& BO—F—HHhSHEBEETE
DIAEESE HTWD
FEREL -Bkock laying workat a corner
RO I8 —End CHB unit with a cutoff of
TT5 face shell to make a coner
-Place a Basic GHB unit
-Place an End CHB unit

- EILZIL -HE B & MDD HERERIC. 3R
FEF, — EHEHRALT, BEICTELZL
EDIEXE E=RET D
ETJay —Pour the grout mortar into the
9 T AR vertical hollows, rodding using
ATHLE a rod to ensure the hollows are
EHTITS thoroughly filled.
- ftE o -However, be careful to avoid
2ZRERIC. displacing the CHB units
A K
HWWESIC
ELRILE
LomY 3
EI 5
- FIEEE
&Y A
v 9 HEH
BWESE
R

EHkIJn BHEIRy o DO#iE Placing

v 9 DIEFE horizontal rebar CHB units
HEYFD - 2BEEEESEICKAEERD

FIZkR %
&S

String the taut line at the top
of horizontal rebar CHB units.
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LTEOBEH 2B IOy o MEEEE

EHIZEILS Put the horizontal joint mortar

LEHED on the top of the face shell and
(74 R web of the lower CHB unit.
2Ny

IJvz

&)

- HtB D - At B HERZERICEILZIILETIE

EILZILE (BEHZHBALTERICTKET

=4k B
T. Wk

)

- Place the horizontal rebar

JOovoE CHB wunit with the vertical
FBAFITS joint mortal on one end.
s KRICE
IEEDhE
IKFIZEHE - Ajust the level of the top of
ERR the CHB unit with the taut-line
- BHhERD and then remove some excessive
ITAHH-E joint mortar
ILALER
D
3| =10) HEHEMIOE=HIZ. HGRRESE
S b e Y
Measure the vertical rebars
position. Then, cut and bend
the corner rebars.
HEHDEH "MIL-EHOEMIEEXEEFHFR
&, I E%
I Lf=8% Place the corner rebars and
MmERIR connect them to vertical rebars
2k BFTE with binding wires.
DELEIZE
EY 5,
FERMRIZ&K - I L-EmOFERIEER
Y $k i % & Horizontal rebars are connected
i ) to vertical rebars, so that the
FE B thickness of cover mortal
DMWY E becomes no less than 20mm.
=X 20 =
L ERER
I5
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-HEYRL

CELZIILDOFEYRLICKY BE

- HEE S =R
K UHEBH - Remix the mortar (water should
IZ#T 5% not be added)
RAEZEEIL - ZERBEH IO YO OEERE
RILFEET ICELZIILEFRE
% - Pour the grout mortar into the
hollows around vertical rebars
and horizontal rebars.
EAfJ0O - HZAXR IRy Y DA
v DIAFE Placing basic CHB unit
- FEDAB -3 BRBEAR IO YU DHEEE
HERIZEIL E 3
FILEHE Put the joint mortar on the top
5 (74 of the face shell and web of the
Aoz, lower CHB unit.
DIJvx
LEd)
- fEEHC - Put the vertical joint mortal
EILZILE on one end of the CHB unit.
., Jov —Position the CHB unit to align
J H=HET with the taut line, adusting
5, 70y the mortar  thickness as
9 Rif % K necessary with a hammer by
RIZEHE tapping the CHB unit.
TEIHE - Remove the excessive joint
=95, mortar.
- BihERH - Place Basic CHB units on
BldAHH T Horizontal rebar CHBs
EILFAILE - Detail of CHB wall corner and
BTREE end.
L LTHi
R EAY!
=BRETD
- it B #h Pour the grout mortal into the
ZRERIZE hol lows around vertical rebars.
ILEIILET
EY 5
- {EfE B AR EMITL. BARZ:
T EFEZE BEOtiEEhDEL EIFEE
- fEFER 1 - About one hour after placing
BEREIRT & A CHB wunits, clean the joint
#al. B mortar with the trowel.
A2 L
IZ& YKA
U <RIz,
Bt E(F
*xET9 5

238




T (4

5. ETT (4R KOHNE

%) Bt After placing CHB units up to
£ fourth layer
-Jowvy Clean the joint.
Bn{eiE
ottt
FYEZE
- EERT - In case upper CHB units will
BlZHIT5 be placed next day, the grout
FEEILA mortal to vertical hollows
ILDFTHEER should be a few centimeters
. ZOX below the top of units.
mEHt - It makes the grout mortar to
FEEIO the hol lows of the next day will
v E@mh be combined to the lower CHB
LTFIFTH units.
<
-Jovy - After 4th CHB layer s
BEDSER L scomp lete.
Bihit LA - Joints have been cleaned with
YRR the joint trowel.
- Necessary time for CHB unit
laying : around 40-60 minutes
(except mixing mortar and other
preparation)
EEDHKF - BHEOBRFLERTRE
EREIRRE Curing
- {HFESE CHB walls need to be protected
#nIJOy from heavy rain, dry/hot air or
VEDOESE others to keep good condition
KR for mortar.
HEEXD - AFER D OH]
TE#H (Bthig. HEE. JOvvig)
=k
- —ERE (GBI AR3)
Tools
e - Several tools are necessary
for CHB construction. Some of
them are: Trowel, Box for
mortar, Barrow wheel
- 0%
HE Thank you for your attention.
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* 3 MEROiR= T LRI

a4 R | RE (Y | BEE TAYT
TY) Introduction to the Technical
guidelines on CHB structure
created by ASEP and HoBEA
ASEP; The Association of
Structural Engineers of the
Philippines
HoBEA: The Hokkaido Building
Engineering Association
HA LS4 | Z4VEY - T4 JEYUTIE CHB MG &
VOER O CHB = FoY (N AV
(1-1, 1- CRZSTHOEEDEIILDER
2, 1-3) EZh

Background of the guidelines
Concrete Hollow Block (CHB) is
widely used in the Philippines

*RCELTH, MLV A LI
CHB MMfEH N TLVS

Partition walls of CHB in a
reinforced concrete building

-CHB (&, HEDEICEXRGHEEZE
ZIFTETLDS

- BEBEEDCHEE (2013 F£HRAKR—
JUHIEE)

CHB is used for small houses
They suffered from earthquakes
again and again (damaged house
by 2013 Boho!l EQ)

CHB [LBEIE. % T
WERHEFTEELZILO—EIE
pca

CHBs failed and fell down

Only reinforcing steel bars and
filling mortar remained
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- RC EDBFTEDIFEBEZEDH
E (2013 F£RR—ILHE)

R ER AN IR

Damaged municipal government
office building by Bohol EQ
2013

All the cladding walls
col lapsed

- ZPOEREY Y3 UTIE. RC
TLU—LIZHEEBFECTH, EE
EENEXGEE (2023412 A
VA ;A HE)

A modern high-rise apartment in
Davao

No damage in structure, but
serious damage in nonstructural
CHB walls

2ERMNMBELTEREIEZEZLA
FRIEE S WVEWIEEDHEE

For repair work of CHB walls,
all the residents had to move
out of the apartment building

A K54
> DER

ASEP &
HoBEA & @
@

R CHBHEEERET 51=0IC,
ASEP & HoBEA WM hEd 6 L%

RE

ASEP and HoBEA started to
col laborate to create
guidel ines

BAROZERZ—#EICEE
Technical visits to Japan to
learn Japanese experience and
technologies
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FRIAFTIAIILRILKREL A >
SAURBEFERLT, BififHa
FoA4 UEY 280 T=
On-line discussions were often
organized especial ly during the
pandemic of COVID-19

HEREN MBIV Y—FD
Oy &HAKESAY

Comp | eted guidel ine on
Reinforced  Concrete  Hollow
Block Structure (RCHB)

EHEERHA RS VLB THE
L=

Another guideline on Non-
structural CHB walls

HA K54
VIZKBI
EDRBE

REIZED
TAYAR
(3-1) &
FEFHEOD
Y 1IES
-REJO
v DER
( PNS &
&)
- {RY=F:
- it - O
R
- BB FEIE
(H#E, £
FELHT)
-4 EBH
($ESE, B
Bt
)
- aXME
B O(ELE
LD ETR I
&%)

HAESAVDOREIEZDRA >
~
-REJOv DOFER (PNSEA)
- EUVBth

- fit - BOEE

- B FEIE (R, £FRELT)

- EEM (R, BABEHLT)
- ELRIILOFEREZELT C &
I2&Y., aX MERE OTEE
Features of the proposed RCHB
- CHB of good quality

- Horizontal and
vertical steel rebar

- Thin bond joint

- Grouting only hol lows
with rebar (full grouting is

al lowed)

- Stack bond for easy
construction work (running
bond is allowed)

Construction cost could be
lower by saving amount of
cement mortar
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TED | - RF—)L T14YEY  BERETTERDD
EE: At Ovy%, RKEDEILZILERES
nJavy THED
B¥(4-1, 4 Comparison of comventinal and
-2) Ol proposed technologies

Conventional prctice:
Low-quality CHB with large
amount of joing mortar
BEIZIZ. BETERGZIOY
DEFEL, PEVEDEILZLT
B

EEFEAENNT, RAV LD
HDEHZELELEIFTHS
Proposed technology:

Good quality CHB with less
mortar

Smoothe and beautiful surface
allows finising by simple
painting

tEIFELEAIEE

No finishing could be possible

BE#A4JO | PNS DR F Z£7; CHB #B:&EDN=HIZIX. RE

yODER | —ILEE w0y HEKR

2019 £ = (5-1 (& 2019 EX VA FTAMEHEEZZIT

UETAM | EBE) | 5- T. Z4VE> DRy DES

BHEEZ |2 (EHEE FREHRET

[+ T. PNS | B¥) ) —EKED CHB WENEHET TS

HERET nTtuns

Basis of the proposed
technologies: CHB of good
quality
Mandatory PNS (Philippine
National Standard) has issued
in 2019

HEDEN | BIEHY T4 VECDERE CHB (XfBFEIC

-Eogs W, BEL IO Y IE, +97%5%

MNoD%ET ExZE-oTW5S

(Neco #t Comparison of strenght of CHB

e khdh Poor quality CHB: extremely

) weak

PN DR Easily break by just falling

7 down

(Neco %t Or hammer could break them
e fhdh Good quality CHB:
%) Strong enough to bear a heavy

vehicle
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(2) 7y VFE At T L B4R 5

Ty 7 E A T LB R IE 2024 4 8 A 30 HICHRE RS b T A TN TIT-7=,
RCHB HARTAANZIES AARORBRICIRS U= G E 2 515 (7 4V e CHEN ] iE72 7 15) 12
FOFE M TAEZEDIT MEMFEE K O AR EHE (B L2V B BRI T, 7y 7 Gk,
BRHIL ., 7 ey 7 &l fEED )7, #AE7RE) 20 TiTo7,

Ty ZREE TR, JES 15em OREARE T ayr | FARR, 7 vy R OB ~7 vy 7% H
WCELD T 28, ED ST A, S 4 B L BEFRUBE R AN T 528 LU, fiERs (G D13,
— B D10) 13559 40em [RIRE T, A5 (D10) 1% 2 BEZ LITALE LT, BEfS OWEEsiIL 180° 7w
HIF N LA T o7z, 7 ey ZRERHE TIXA X 1 127,

BRI, PRI B 1 (MEfTR) OB EIZ | /P20 080 2 ERETE MR O 8%z, 2
NENRRT L TH AT o7, MBEERLL O IRIAE T E 1, 2 1577

B 1 MR R ORI TGH 2 BEROMEFEEZEDRI
D1OHARS \
N N
| g
m———d——— Il ]
mim i
D1DI§!§___ _»j || _g g :
P e 2 [ e T T YTt T atate
' GL
D13%¢H5
D13#ERH
/ DIONESS;
A
. [ [
L I
I -
I I TN | A | AN I
400 x 4=1600

1 7y 7 BERE T
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(3) B Bl DL
R LU TC BB R O H D OK 53 DAy D HZ2GJ0 L FHEL T ey T U4 ONRZEEY
WZEYEZ TV E R DRE S DY TOMRE BN E A BB EE A3 O - BRE THRIEL 722
OB E[ T DNEFSCE R RSO E T o7z, ZOE¥(E AR 3 BRI L%,
K Dol @E A RN DET H ARG TOBRPI SCEAERL, £NE2JEGEICHRL T, el T
I A, VR LT B ARGE M RO SUIR 1 O3D AR TH DO TH S,
ZOFEEANVEEZOWT, M CTHARLCTWERLE T2, TAUE U EED B REED
W /12N T FERISCORIEZITV, BIZH ALYy h, BGM 7ela AL ToEmel
77
(4) FERUIZE T 4 #ht
FERRLTZE T A Eh OV L r AV EE (BB ONE - h A2 F T ) 2 5E 3~5 (RT,
BT A ET 4V OBMRERERCT — 7L ay 7 TR keI, AL B AR
4 Youtube F o RMIZT 7 U TCABL., 74V D IFICIE A LT,
ENETUNSZ
https://youtu.be/il8)rtRMi4A

QR =—FK E 'E

4

[=]

‘B3 B AN (B 4:09) O L1 ALV EIE
ENE TN/
https://youtu.be/j7JLjl7v55¢

QR =—F E-,— E
[

[=]

HEA Hh 1 (R 12:15) O LAV IEifR
Hhiwy s
https://youtu.be/j7JLjl7v55¢
QR =—F

BE 5 Hf 2 (] 10:02) DY g AL i
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6. 4. 2 BERTay/fEe T4 OIER
(1) > FUA ka7 O

BER7 oy 8iEe T A O AT — )V E B E N —R (L, —EBEFEOE T A% ATk
LTz, Ty ZRAREIEE B E OERL L [FRE BE 2RO A A— D% FIEIEL THA L, BIE O
NRL = ORI 8 ZHANCHYR L, FEE AL =R T2, T UAOIER, BRI eE
AT EHFRICEDNA A SCOERREAT o7, R 4 I[CRER T ny 78 EC T A Ofaa 7 LR
a7~ T,

F4 BRELT oy /8GEC T A ORR= T LR

E. FHEE
)

1 | Z2H4 B | avTFry | BESE 24 ML
DLEH (MA) How to manufacture concrete
hollow blocks (CHB) of good
qualty
Presented by HoBEA (Z #4ulZ HoBEA
DH?)
| -74VE | - EOHKE CHB  constructions in  the
UTOHE | BE Philippines sustain repeated
FIZTLDE damage from earthquakes.
RKiEHE Houses damaged by magnitude 7.2
(IVRAE(E earthquake in Bohol 2013

Municipan Government office
building also suffer from the
earthquake

Eaterior walls made of CHB
completely failed

Face shell of wvunerable CHB
failed and filling mortar
inside the wall appeared

@ | -WHEDR | Neco #t T | BTFRER (ET4#1 LEAL) Strength check by Drop test
EHD—>D: | DIREME | KEICKDMHIE (ET4# &R/ | Strengh check by applied forces
EREO| (@ H| L)

CHB )
- BT
BET.A
NEE)
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-BERR | LREIHI | EROREGT (EAHBERL) Good quality CHB: strong enough
B O CHB | £ThiRs to bear a heavy vehicle
(ETCH | B8 (BIE

BEd. 7| HY)

=107

MZHM R

)

RE 7 CHB EERETSY FOBEHE This video shows key points to
HEDKRA manufacture CHB of good quality
vk

-BEBEHLG| -EBBEURX Key points

CHB &&m | + 1)Sand of good quality
A2k 2)Necessary amount of cement
<IEBRY R 3)Well mixing of the materials
FDRT> 4) Compaction

- WIE % # 5)Curing after demolding
#(E)

- WELGE

AVFED

A

-+o2TR

&

- fEE

- &5

CBEIESH | - BEAE | BEAANLUNAEEM (KtaEHI | Sand of good quality

i MENUR | EER - Strength

- TaE | 0L Appropriate distribution of
ELHEZ | - HMEDE diameter (mixture of larger
BT 58 | L\, ZEE and smaller ones)

- KIWKF | RE5

Ho&ms&IC

&, TDH

BHizxths L
- @Y 15 E
G EE
L TXEIE
(L R F|
ADZED
FELERE
REHE .
HpI. koK
%?)
KL R F A
DiEEIc
&, z0H%
BTG L
Vi AR RA
& E et
L TEME

BELHRKLUNETEM EKLUKD
TR

Volcanic sand could be used
(appropriate mixture ratio
needs be investigated
considering diameter and the
distribution, water
absorption, etc.)
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- WELE | BUAES Amount of cement
AVFED | LEOEE Ratio of cement/sand: 50~53%
A
BELTDE
&t
+REIERE | BEBICKS | s x9—0FHE 3) Well mixing of the materials
& BwYRED - mixing by machine s
- MWK | & recommended for well mixing
HEREHLNE | EFLWVE -mixing time needs at least 4
EFLL EDKED to 5 minutes
-¥=a7 | BEE
ILDBEIC
&, ---®
&5I2H B Good state of kneading when,
ETREED after gripping the block base
material, you open your hand
HEaXxnt-I0w Y B and the block base material
brakes two or three pieces
- MHE & ] ) Compaction
- AL | #EHDOK Good compaction is very
BE5Z25 | R (KER critical
ZENME | BEEED Strong vibration by machine is
(EAZEHL | %) recommended (compaction by
T3+ T | 24UE> vibration is far effective
[EF+5) DFEEHT than simple pressure)
-FDf=H | oy yHEE
12k, &AH | w2y Simple manufacturing machine
HE—2— are used in smal ler
NHE manufactures.
However, those colud not give
good vibration to make CHB of
good quality
- fHE HFE Strong vibration by machine
EDEWIC increases compressive strength
& B EHMEE by 53% compared to no vibration
Eo X
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® | - EBE BEEICR 5) Curing after demoulding
(+977FE | ESnhTW For hardening procedures,
ELEBEEN | 27099 curing is important to keep
WE, T | DEE humidity and temperature
-HIcE
B. BEOD
hT1-2
BE&XT5 | HTHE <{Bad practice>: KEHD T+ >
CEHA M| LTLWEE kT
=) BIIX % Placing in open air should be
-HaTo | 115 avoided
WEIX. K| BHEEE It will lose moisture in CHB
nEXL., | DEE (8 and make it weak
HBEDET | KLTE=
< —ILi—k
-BEEA | EHED)
& BUkL | BEFE BRI
TE=—JL | E5&NT
O—+TE | L5
>
-Curing chamber is excellent,
however, covering by vinyl
sheet is acceptable for hot
climate areas
3 | MEOHER Good quality CHB could create
Snf=7m safe, drable, fashinable and
vy 08 confortable houses
. HR5E{E
BREDH
BETE
REOHER | TRy B Compar ison of CHB units
Shf-Jo | KD EE Left: conventioal
v 49 Dl (7419VE Right: good quality
vEDH

)
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BEIJOv
g1k Bt
LAY

- Bk E
S2THY.
B g Hi/h
=< L
FEILAIL
3ELLL B
BUMTEL
THA (R
2N
()

- Zhizk
Y. E&o
Ak AYMERE
NTE, K
B O CHB
& Y &l
THRETE
BSAETHEMEA
=2F5

®ZLOEE
TEOEE
RAVE
T EF o
NDEE (7
14VE>D
=E45)

Exaples of houses constructed
with good quality CHB

Modern desing CHB house in
Japan

CHB wall is beautiful and no
need of finishing

Interior of the house
Interior wall is also no
finishing

A high-rise apartment in
Makati, Metro Manila

Interior wall: simple painting
(without plastering)

No or simple finishing would
reduce the construction cost.
By convincng this, good quality
could sell at higher prices
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IVTaY | - RRED Many CHB houses survived the
g wmKEITay Great East Japan Earthquake and
- REBEO|VEEED Tsunami 2011
CHB #® & | BB
T, B&hH | - diEEL
EMoY | #iE=E
ICEEL& | - LkE
> DIERDE
cFNICA | B CHB houses have good durability
ShH L UM CHB structure keeps perfect
B TOHER condition 40 years after
UNERIC construction
[+ T.
ASEP > B
REE—H
IZ8BHL & Stylish design and comfortable
P) indoor environment could be
created by CHB
Manufacture good quality CHB
for safe, drable, fashinable
and confortable houses
Thank you for your attention
(2) Bhil DL

B ORI EEE O B E#REE Y 7 M PowerDirector 365 2L ZAFIFL TiTo72, £/-953E
T Al ILXDEF A LT 7R E S A (https://ondoku3.com/ja/) 1 FHWTEF 7 74
NV (mp. 3L AERRLTZENE O FE RN 7 DEZALTA L FITHAL, BEED L —ravfitE
Ll
(3) SERL LT T A Bh]

SERRLTCE T A OV LR A VB (BEONE - R 2R HB) 5 H 6 1R,

Tay I FEEEDEME T A LRBRIZ, TERLIZE T A% 7 Ve ORI — 7 v ay
TRTWEEEEbIC, dbmE LA 2 Youtube Fv o /M7 v 7 L TRBALT,

OGP
https://youtu.be/XRP97v]t_po
QR =—R":

BE 6 FE7 CHB 8 (KR 5:41) O AR A /L
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Bk RER T vy fERRICTIT 5% A K OWREIHE E D A3
T uy VR E RIE T E BRI ROME

1. Ui

Z4UE D CHB B 2Y 2019 FIZE SIS CHB ==y hOJEMEIRSIL B AD JIS
B DZEIR7 0y B LIZIEREEE 2703, B A O TS COFEMNEE TH D,
WBRTDOHARTALPE KL, BUEE A G A2 TS THEINSE572DI23 Ry 7P — R EE D
fE45 CHB LSO S ) L& XD ENRVETHD, CHB O 1A LIZiX5R 7B e &
8RR W DBREE T COBENEE THDH, v 7Y¥—RD CHB fEBLS THOWOIAE
Sh7pe B B A CIIBRWREh 2 M2 52 &N R T % O LA Z D EERI Y —RIZIE
RTCNDIEEDN DI, T8 B ZE LA 72058 2 700 B 2 LR D E DRI,

Ol BESIRB O BOEEMNZ LARNIR T EBEAER T 272 DI EREIT o7,
FEBFERIT e T Ao TEnE O LR @ E ) OB EAFI 57 vy 7 LU TR AL,
7B, FEBRIL, IS b TEBRR THITBW T To7,

2. EBPE
2.1 BAEFNEDRE
(DEBRST1E
Tay sl TSN T 0y U E I E A IR EERY A REENICHELZOD
FERBE FICHOE L, Miis 14 B CRBimEMERSREBR AT o7, MEREIIROLBYTHD,
- EANEREE (B4 HOG, BN BUCZE O FEMELT)
- BINEDASRE (B =— VI AV TED ARREIC L TR N ik i)
CRNIRE (ZOEEOIRAE TR R P E)
L — N RE GRS LG SRR I SRR B AT 12O bR P — R ICRE)
FEBHMI (9 A 27 H~10 A 11 H) OAVKIRE L, RmE AR 24.1°C, HARRIR 4.3°C. FHR
i 15.1°C, MBREANO K EIRAET 19.8°C, FRARIEE 12.5°C, FHEREIL 16.7CTH o7,
Ty DRERNAERTE 1~3 177,

HEEEL BAMVKLE EEEE 2 BRAEPAMES  BEEEES3 [y —FRE
EWNIKE
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(2) FBRAE R

FBAERAE RN 1 R OREIER 11RT,

JEMEIRSIE, B — R (7.6N/mm?) > | N kE (7.2) > BAVREE (7.1) > BNE D ALK
i (6.7) £720 | Feb iR E DR EH AL E TH LY — R RE OIRED 88%&7eo7c, 4 RIDHE
B STl BADIBEWICE AR ZZITHIFF LI M S 3R B> T AR E L2 T 72 i
Y —NRE RS ELRY, BEOBEEHIIEDLRWEE XS,

R, 74V DX 7R B IR Tl JOKREREEZATHIEN THESNL, ZOE &M

RITSROBELLSE ZOND,

FUEH 1 A IRE SR T2 T D W EAE RS
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BRERD  #AETEOREIC BT 2 FERGR

2 W MOE Mom o OB O B X
20244F 104 31H

HASHE XhIbTEHE

R DM

JEREIR S 12 X 5 [X508 (A) ol (A150#A) #HIFERZICIKEIRY . B cosfxsR
BEAELENICE T 22B0EE, BEOR[ELEZIT - 280, 5H4fE o #AE B o BRIk
T, @ cofebmiEEimEE S R B2 1T o 72,

ARBR AR E LY 13 85E E oA IC X 0 BAE S L il ofT v, SMEoRMERE ., R
ERAE B O FHED bk b BN b DR 725% b 36 o B R TR & 1T - 7=,

JEARER & 3R Ic O & . B E390mm, IEBEE & 150mmic X % 2 WimfE58,500mn % v
THEHL =,

R H 202449H27H

aiR H 2024410H11H

G 14H

SRR A A150HA  2JF

AEppT/HYE| RASEIRIDITE BRRTEHRRE / &FE

KORJT L& (F RS

AR D E & L~k
BE = B A An WA fER X
A &5 P 2
(kg) (kN) (N/mm°)
A2 10.72 390 6.7 i
IR IR A3 10.74 442 7.6 -
A4 10.74 410 7.0 ’
. B2 11.46 408 7.0 P fiE
AR B3 11.36 382 6.5
o —FTat 6.7
B4 11.34 388 6.6
e C1 10.94 412 7.0 il
BN C2 10.94 432 7.4
v—btiL 7.2
C3 10.98 426 7.3
L D1 11.26 446 7.6 S it
AARE D2 11.22 454 78
JE B 7.6
D3 11.26 430 7.4

XL, D AT TR E AR & O AR I34N/mm L b,
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(2] S o Wi TR S BRiracix

24051 08(A)E150 % & v
% H 20244£9 F 27 H s b 20244104 11H
EWmETREE S (£F)
£ ERRE X RNME | 2 LW RS a7 X (N/mm?)
(mm) (mm) (kN) (mm?) 4Pk
389.9, 390.2 148.4 SEE il
- 462 57,720 8.0
HIEAE 390 | HIEfE 148
390.2, 389.5 150.5
- 420 58,890 7.1 bRAY
HIEAE 390 | HIEfE 151 7.4
390.6 1 389.9 148.7
! 412 58,110 7.1
HIEAE 390 | HIEfE 149
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2.2 IRENDFLE
(DB

Tuy 7 ETANIDH LT my IIF T —TOMVIBEERZR IIF Y —Ohnb 7 ay 7 R4
BRIRU GBI LT, B2 RO FNE TR (I ME— /LR ER 10cm ¢ X FS 20em) (ZFED
JERERS B IR L LT, BBRIRITE DA B AEZAITO, M 28 H CIEMERSRERETT o7,

AR AT, BRI CORAE LT, BRI P OB == N R SR 1L 19.8°CL ARIREE 7.1°C,
AR EIE 15.2°CTh -T2,

REBARDVERR T IEIZR D EBVTH D,

SAREN L - - AR D N Sr ETEEE Ad, B Blia N~ — TR oWt R SL
v BT 5~6 BIEESHEELIZDG, FEV O b RIEROIEZEAAT o7z (B0 fifi 5 fE I &
DINE TR FE DR B 240 E)

AREHY - - T D BEINVSIXNETREE ANT-OSL | Bl za 2 27 2 —JE AR
7 =7V (%9 1,500vpm, #Z1E 0.8mm EHERIZID) D FIZEW TR THE X 20K 10 BHER
Ba Nz iz, IR, EHIEE S A ST 2 enfREKL Ao o7- (A AR E O i O RE I
K [ 6D & A8 E)

RBIRDIERR A E B T H 4~T 1R T,

HEIEE 4 IRl Bieo Bigev~— BEIEE S IREZL A RICESEEL T
TR T2 TN D) W5)

HEEE 6 REIHY EET—7 v LR RBEEE 7 REhdH ORIV EESHT-
LTW5) v
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(2) FE it R

FBRAE A ERHK 1 ORI 2 1R T,

JEfERSIL, IREIHD (9.8N/mm?) > IREh 2L (6.4) L7220 IRENEZ INZHZLIZEY 53% T 7L
oo IRENN 7 2y 7 DIEMETRSIC K ER B A 52 CODZEN RSz,

20
18 17.3

9.8

8 6.4
6

EFERRS(N/mm2)

fEEal fEEhd Y fEEhdn )
By —HY)
=g DA
AEHX 2 IRENO AL EHERS
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£l R2

JASU N O

HREN DA HED B B9 5 HERAG R

B o MR
20244 10 31H

HBAEHE XhIbT¥#
B DO
JEAfRE 12 X 5 [X5308(A) ol (A150FA) My RO I ¥4 X ik 2 E, B
100mm, & X 200mmBIMICEE D 2 BE. 10fEF 518 2o [E D 21T7H 37, D O5fliz= v X
7 vy —HERE FICHE 2 EE 2 10D EIRE X & T, 2 OfRENIC X Y KD [E D 7,
fioED DFHZzNZNT, RANEER L R/IVEREORBRAEZ R 725 0 3E o 55k A © iR
R % 1T 5 720

AUEHRECH 20244E9H27H
Akl H 20244£10H25H
Wl 28H
AR IS i A I RITDLTE BWRTYE x4
B EREE A I RTHLTE BWRTEHABREN (FR)
AERA DM MEF vy s
ARBR T /40 Y HAASM X hIbIL¥E BWRLERRE / &
MORJTRCA 12 PIRS I,
RERA D & & Tk
— 2 HE E % (mm) &
(g) 1 2 FEIfE (mm)
1 2,383 99.8 99.5 99.7 202.1
L 4 2,368 99.8 99.7 99.8 201.6
5 2,347 100.1 99.5 99.8 203.4
5 8 2,603 100.0 99.8 99.9 202.5
B 9 2,610 100.0 100.0 100.0 202.9
e et 10 2,601 99.8 100.0 99.9 203.8
JEAff R
2 EX LA ——_— 15PN I JEAfE B
DK (kN) (N/mm®)
1 2.03 1.00 49.6 6.4 ST fif
4 2.02 1.00 53.8 6.9 ‘4
5 2.04 1.00 45.8 5.9
8 2.03 1.00 76.2 9.7 ) fif
9 2.03 1.00 77.6 9.9 08
10 2.04 1.00 76.4 9.7
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(%] o i & e ix

B
24003 08(A)E150
¥ H 202444 H11H
W H 202444 F25H
AR ER A

A=) 54 & HE | B0 | && /L | R

(mm) (mm) (mm) (g) 2L 1.90~2.10 (g/cmg)
1| 474, 473| 2841 284| 578 1318 1.67 2.04 1.70
2| 4631 460| 2790 279| 545| 1182 1.65 1.95 1.68
3 51.85 51.9 28.85 28.8| 585| 149.9 1.80 2.03 1.72
JEfER X

S YN FiEmm X (N/mm?)

(kN) 8Lk
1 23.6 175 | SEfH
2 23.3 18.1 bFaY

17.3

3 24.3 16.3
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6. 5 HARTA ZEALT-BREIEB DRt

ARE 6. 2 FINEEROANLLESEIEALOE M TR ~/2EY | I—RBET AT A% EG
2BV TE H CED I 7225 R BR BT I VA A TE TS, 2D T, K7 eV =TI,
TARTA L Ze i A UTe BARBIZ2 3R I O B LA B L T& 7, BIfE, D TV L7V i
i e lEm s Lc, TIEOJRHIEE TSN D2 R e, T2 CTIRESN DR EiRE
DZNETOWBRDRIUILL FDOLIY,

(1) 74V ARSI E W L LTI R TR IR

INFETTAVEEE RN E TS LB Tl T o CE T — 7 ay TR E OTEENL, £es
MEBEFRBROEET, R P AZNEELL TODENRL N, HEHICHRE TIEZFHIL T
HHZAUR, TIUCESSEERHDBEITHIEERD, —FH HOOEBIL, EENDOEIZED
HDOTHY, ZNETERRDL TIETHLIRTARTA L ZERATHI20E, fE~DOFH | fiEHAR
AR EIRDEVIRED DD, 1RE TIEOEARRB 2 71T, S E ORIV B T3
AESN TIRICEZaetim E2 K 8080 THY, 2O THARO TiEEZHEH T, £
IRV DE Gy FIE A B2 DD RN, AF B IS O ToOGH kL T, dik=a Ak
BREL TR, MRS (2 7Y — Ty 7)) OHEZ IR 2N TE ZIE R TR R BN
HBRATREL VOB DTHD, — . TNETHOT —7Lay P TOEERIGETIE, OHEORTE, 4E
HHIAE 2 B2V OS5 FRIEIZ L DR E DK T, @ 53 FRIEIZ L DB K MERE DR Tl | BETE
D TIEEDENZEDT AV FOBEN RIS TWD, ZHLT-HEED T IREIC OV T, #
i OERFRIZINZ T, i EA~OFHNTHHEX DL 725000 F W I E RO — 8 0 TIeA 3
EEZOND, SHEEERLIZE T AT, 2O LT H TOFE AL L C1a, £, fHE TR ENIC
BT XA EARE A2 D D IRHROEE TS DL ERHD,

(2) BIH CHART AL % A LT R S IR CE D EIRE D 2 7 MR LR

G BN O E L7203 D3RR TIE~OBRMEN | @ik EH DO EBUIAR R K THHI LMD, 7]
REMED BV Z I FIRITITIZN ETHIRIASHINIES O T&E o, TOMEIILL T D LI,

O HRT Ry —

Bihc A Sk T, EEERREED TR N ETHEMERE L D TXT,
R TIEITROBELERLTWDR, ]RE TEDEE~OHEHIZOWTL, 22— —0bDF
WSROI AT (FHR D EH78  FEDOARLE, A B #ifE A, EAZ L OHE Sy FRIEIZ LD TREED
T B0 FEEUT I DB AKRPEREDAR T 72 L BEED THEEDEV NI OWTORE) 2B EL TH
HREBCTHD, HADVEHET DR e 8 O X IRPIAN D0, 8 1 k7 a2/ b Tl
BEIZ7E T35 A C, Bl AU CIIom 24 72 T,

INFETAHIRTMOBEDYA ., BLAEELOA T TH REEIT, BASINM 2 E
DHLDONEL, TE, MBI 72 B 138 S — R — (LR Lo TOBE R Z Y, 207,
HRAEENOAR TIEORZRET 2L BRI o, BELL ThEWTE (07—
N 7)) iDL E ST A ENREEL L TS (BRI X DARIRIC DR AN D 2 E DS HA
g Fo Vi EEAIRE EDORAY Yy REE X TORNRE),
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@ HROExRAL

TAIE BT D H R RTAL, JHLEE L T TH &R D7, K0 ODA BfRo
AT IANT T v —, Flo, BESIIT 1ZEAE N H REEEROLAEO TIGRET, TIEX
RC 7 S & CAMD G, 16> T, ARE TIEOB O ATREM L U CIRIEREEREIZ 2N, M TR%
FHEORREHIR L TBIML CREE T AR E T DI MEHNTIT > Ty,

@ T Z—{EHEEIT 5 TS NGO

AR b aAMERZR S ICBELAR L CTRY, A% ELEEEA HIFE, EERICY oo TL, i
Y7 TEEF TR EITEREZ AL CD (RRICHTT )

@ T4V BUNSRIFFERT

Bl 5 53 B %kt G &3 2504 B (PHIVOLCS) 13, &t ~D B0 &<, #5 O RBFFEET O
B 72 8 ~O BB L, DA BRE ~OFP, @ifss, HF TOREER DS EOH
B> CHB A—— il T3 DR ISFRBEE/2 5> TN,
® HROA—J—-fii ¥EH

RERT oy ORYE B EIT> TV DR L T ETHEHE LT > TETWD, [t
Tk, BEMEO[ LD @O B Z AL LD & D% A TIRER &) FERE I
LTCWD, HIED RERTHIZOWTIR, FFEOBITARH /R BLS O Mt I A7 2 &K E
TW5,
® T4V DA—H— i T¥EH

B O N/ THEEDOA— T —La 27 L TETWHA, Wbl H o Tk (NHA
® AITECH #BFEFIEE) 2/ L T D78 T, Hiiz /2 TIEOBR IOV TIE, BT L T LL AL
U,

Flo, TAVE R LT OB RS OB M KB R La Z 7 L T0D3, B
ARAOEBIZSINUTZF LD Z I BRI TODIRNL, 74V H¥EF L, ZatEom ki
KT DRI THRNWEWI IR R DD,

@ AHBEEORETR

BUIT S, T4 728 OF%ETL T DA FEE KA OA B /{IL, A7 Y=k
BHINSFEEN SN2 TEBY, B R TEREE 2 T0D,

BN RETUAEZ T > QOAEZF(EET (NHA National Housing Authority) 12, f#Z2M7T T
ETWD, LLAD, &7 a7 N, A E R L TR T Ny =0 b DI EE 21T
HENHFHFANRH LT, AOFFED LIEEZRA T2V BARIIA#E ThD, £o, Tk Oy
B OABRFA T | BLARTEPMFIEL TRY, 77 rn—F Offe i #ifrshd,

(3) B RA=ZEDFS B O T REM:
O Twyrild-n TEH

HARDE Iz _R—AL Ue TIENE K THZE2ED, ZNHITE LT H RO 7 a7 5k - i
TEEN, B CORMAAZTLIENIFFEND, 20720 ZNHOEFO MK T2 —
EANEEEED 7)1 T ays TH¥EES LT, 7oV MR YLV B A M > TETW5, 7
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TWD, Fio, BIIO N 7" A— 11— bid, 3R TIEIGE L7 CHB &GO 72 O BRI OFE TN D
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@ WESMEBAZFHEL QWD EEA~DILH
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)&M), R —I2BW T, INE T XM DS DTN ST R EAD LN TEDHE
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