CB

CB
CB CB CB
CB
CB
B 7N/mm?2 CB
6-5-1
CB
390mm 190mm 150mm
50 40
250 300 350 / 3
3.3
1 2 3.7
6-5-1
Volcanic Ash Cement
(%) (kg/m?)
250 300 350
60 Type Type Type
50 Type Type Type
40 Type Type Type
CB
2
6-5-1 Type Type CB
Type Type
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CB 6-5-2 Type
6-5-1 6-5-3 4
B CB
60 40 3.3
330kg/m3 43 10
2
Type Type CB
CB 6-5-5 7 CB 6-5-1
6-5-2 CB - Type
Aggregate volume ratio Aggregate . . .
. . Unit  Feeding Feeding
Name Ash Crushed Fine S)(/;r(])tarl‘igc Cer;ent WJC Vg/)'d weight time Cycle
stone  aggregate Jarse. (%) ) ) (kg/!)  (sec) (sec)
) ) ) grain ratio
Type 50 30 20 3.28 320 43 10 1.93 3.7 lS.ZG 0
Type 283 46 10 184 37 U
Type 60 25 15 3.20 329 41 11 1.83 15'Z60
Type 380 35 12 1.83 15?60
100 100
80 r =80
= =1
260 §60 -
% 40 r é 40 +
= [
20 y _ ) 20 +
/ Particle size range // Particle size range
0 L/ | | | | 0 7 | | | | |

0 0 20 45 70 80 100
Sieve size(mm)

a) Type
6-5-1
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0

0

20 45 70 80 100
Siveving size(%)
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6-5-3 CB : Type
. Compressive
N Material mass Length Hight Thickness strength of all
ame age K —sectional
(days) (k) (mm) (mm) (mm) cross-sectional area
(N/mm?)
Type 7 11.97 389.5 191.5 149.6 6.0
29 12.05 389.5 191.5 149.5 7.4
Type 7 11.59 389.6 191.0 149.8 6.7
29 11.64 389.4 190.7 149.7 7.4
Type 7 11.54 389.3 191.6 149.5 7.8
29 11.59 389.2 191.2 149.3 7.8
Type 7 11.44 389.3 191.3 149.1 7.5
29 11.51 388.9 191.4 149 7.9
*Number of test specimens: 3 each
6-5-4 CB 9 : Type
Water absorption Compressive strength of all
Mass cross—_sectional area
Name (ko) Amount Rate Volume strength in ak.)s.olutely dry
(kg/piece) () (g/cm?) condition
(N/mm?)
Type 11.91 1.47 13.4 0.228 6.8
Type 11.59 1.36 12.7 0.211 7.6
Type 11.57 1.39 12.9 0.216 7.9
Type 11.45 1.41 13.1 0.212 8.1
*Number of test specimens: 3 each
6-5-5 CB : Type -
hogregnle VOLME L0 nthetic Cement W/C voia Unit  Feeding Feeding
Name Ash Crushed Fine coarse %) ) ) weight time Cycle
stone  aggregate 00 ’ ' YV (kg/!)  (sec) (sec)
(%) (%) @ 9
Type 60 25 15 3.20 330 45 10 1.86 4.2 1?613
6-5-6 CB : Type -
Material Compressive
Name age mass Length Hight Thickness strength of all
(d g 5) (k) (mm) (mm) (mm) cross-sectional area
Y (N/mm?)
Type 11.76 390.8 191.1 151.4 6.9 11.76
11.68 390.8 191.4 151.4 7.1 11.68
*Number of test specimens: 3 each
6-5-7 CB 9 : Type -
Water absorption Compressive strength of all
Mass cross—_sectional area
Name (kg) Amount Rate Volume strength in apgolutely dry
(k/piece) () (g/cm?) condition
(N/mm?)
Type 11.71 1.31 12.3 0.203 7.1

*Number of test specimens: 3 each
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CB Type

658 652 3 6-5-4 6
P CB
653 (1) (2) 2 D )
6-5-3 3 CB
CB 6-5-1
3 D-B1-S 2  D-AL-S
CB
DTK-A-30
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6-5-8

Cement mortar Name Name
Block shape in Central for Prism | Joint for Diagonal
on Face Shell on Web Hollow Test™ Test?

— — P-Al Straightf D-Al-S

P-A2 Straightf D-A2-S

Tvoe A _ D-A2-B
e — Break ————
D-A2-Ba”

— Straight| D-A3-S

Type B

(for lateral rebar) o o o Straight/  D-B1-S

The number of specimens prepared is 3 bodies each, *1: Half-width and 3-stack, *2: 2-stack, *3: 4-stack

(2)D-A1l 3 B1-S

()P (4)D-A2-Ba
(3)D-A2-B
6-5-2
(1)P D-A1 Bl (2)D-A2 (3)D-A3
6-5-3
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200mm

6-5-5
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6-5-6

18N/mm?2
0.7 0.8
0.7
7.8N/mmz2 Type
P-Al 1
P-A
P-A2

Al

Fm A B

0.65
0.9

6-5-8

4
6-5-2

2016
2) All 4

m
0.84 P-A2_3

Frn 2.8 4.2 5.6N/mm?2
2/3

2.8N/mm?
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2/3 P-Al 3.4

4. 7N/mm2 P-A2 4.4 5.8N/mm?2
Em AlJ m
Em 500 m P-Al
2.5 3.5kN/mm2 P-A2 3.3 4.5N/mm2
P-Al 4.7 5.2kN/mmz2 P-A2 5.5 8.0N/mm?2
P-A2
P-Al
P-A2 P-Al
6-5-9
Name Stiffness coefficient Young's modulus Compressive strength
(N/mm) (kN/mm?) (N/mm?)
P-Al11 63.8 — 5.06
P-A12 126 4.65 7.06
P-A13 112 5.16 7.04
P-A21 107 5.57 8.37
P-A22 119 7.98 8.66
P-A23 70.9 5.49 6.55
*Missing value
Compressivee strength
Young's modulus
n 5 ]
&.g [ @ * ] &
£ £
2 - O O o | E
s =
g | 0 * * * | 2
o 2 8
> L J £
g 5
5 B .
U ] - - i N
T — |
HI (\JI ("‘)I \—|| (\II U)I
— - - (9] N N
< < < < <« <
a a a a a a

6-5-7
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b) P-A2 P-A21 P-A22 P-A23

6-5-2
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6-5-10 6-5-8 2 6-5-9
4 D-A2-Ba 6-5-3 6-5-10
6-5-10
Name Shear modulus Shear strength
(kN/mm?) (N/mm?)
D-Al-S 2 1.50 0.904
D-Al1-S 3 — 0.620
D-A2-S 1 2.37 1.32
D-A2-S 2 2.04 1.91
D-A2-S 3 1.10 1.55
D-A2-B 1 — 1.64
D-A2-B 2 2.31 1.70
D-A2-B 3 1.25 1.07
D-A3-S 1 1.96 2.16
D-A3-S 2 2.09 2.02
D-A3-S 3 2.23 1.69
D-B1-S 3 1.00 1.26
D-A2-Ba 1l 1.27 0.514
D-A2-Ba_2 1.53 0.619
D-A2-Ba 3 0.72 0.658
*Missing value
I ; |
3 75 I — [ 77‘_-_ i
&g |
£ L 4 VS
22 ¢ ® s ® * :
e
o o . * 0 .
?1 ) O L 2 §
g O o0 ®
& o Sher strength Shear modulus
O NI OOI \—ll NI ('f)l | \—ll NI U)I‘ HI NI OOI U)I — (\II ("’)I
% 99 g g oea 99 9 9 g8 §
— — [9V] N (V] o~ o~ o ™ o™ ™ — 1 1 1
T £ £33 £ 8 g og ¢
o a o o o A A A A o o o a4
6-5-8

349

Shear modulus(kN/mm?2)



6-5-9 2

a) D-A2-Ba 1 b) D-A2-Ba 1 c) D-A2-Ba 1

6-5-3 4
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-A2-Ba 1

¢)D

-A2-Ba 1

b) D

-A2-Ba 1

a)D
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CB

6-5-12

2.5

D-A2-B D-A2-Ba

CB

o
N
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<
(©))
o O
O 00O
ON@)
(uw/N)ybusis

Jeays a|qemoj[e Wwisl-1oys

S-ev-a

eg-¢v-d

g-¢v-d

S-¢v-d

S-Tv-d

6-5-12

CB

CB

CB

22N/mm?2 1:2.5

CB

CB

10mm

3.3 330kg/m3

40

60

CB

10

43
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CB

5.06 7.06N/mm? 6.55
8.66Nmm?2
CB AlJ B
CB
2 CB
0.620 2.16N/mm?2
2 CB
AlJ
CB 2 CB

1) ASTM Standard Test Method for Diagonal Tension(Shear) in Masonry Assemblages,
December 1, 2015

2) ( ) 2016
pp.224-229, ,2018.7.5( 2 5 )
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CB

Seismic diagnostic criteria for existing reinforced concrete block
buildings and reinforcement method

Chapter 1 General

1.1 Basic policy

This standard is used for seismic assessment of
existing reinforced concrete block buildings
(hereinafter referred to as “CB construction”)
based on the stored design documents and field
surveys. The criteria include a simple diagnostic
method for evaluating and judging the seismic
performance of buildings with a focus on the
amount of wall on the first floor bearing wall,
and details of evaluating and judging with a
focus on the horizontal strength of each floor.

There is a diagnostic method.

1.2 Scope of application

1. As a general rule, this standard can be
applied to existing CB buildings that meet the
following conditions.

a. Using concrete blocks for construction that
are factory-produced based on the JIS standard.
b. Being a residential building. In addition, it is
applicable by performing load setting etc.
appropriately also to the article of other uses.

¢. Three-story or less, and the plan and elevation
shape should be roughly shaped.

d. The upper and lower sides of the CB
structural load-bearing wall shall be integrally
connected to the reinforced concrete (hereinafter
referred to as “RC”) foundation beam, girder
beam or gutter beam with slab.

2. This standard should not be applied to

buildings where damage such as massive

CB

= oe
N

CB

a. JIS

d.CB
RC
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deterioration or cracking has occurred
throughout the entire building.

1.3 Definition of terms

The terms used in this standard are defined as
follows. In addition, "AlJ standard" means "a
collection of wall type structural relation design
criteria and the same commentary (Masonry ed.)
(Architectural Institute of Japan)".

Bearing wall: A wall that bears vertical and
horizontal loads, with an actual length of at
least 550 mm and at least 30% of the effective
height.

Effective height: The average value of the
opening height on both sides of the load-bearing
wall, as defined by the academic standards.
Thickness of bearing wall (wall thickness):
Thickness excluding the finishing material of
concrete block for construction, as defined in JIS
A 5406 (concrete block for construction).

Beams: RC beams arranged in series on top of
load-bearing walls, as defined by the Society
standards.

Total length of bearing wall: A value (mm)
obtained by totaling the length of bearing wall in
each direction of the tension interval (short side)
and column row (long side) of each floor.

Wall quantity: The value obtained by dividing
the total length (mm) of the load-bearing wall by
the floor area (m2) for wall quantity calculation
in each direction of the span (short side) and

girder (long side) of each floor.

Chapter 2 Simple Diagnosis
2.1 Simple Diagnosis
Based on the information obtained from the

design document and the field survey, the

«C )
550mm 30%
JIS A 5406
mm
mm
m2

N
=

RC
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evaluation will be made by the following simple

diagnosis.

Bimplified seizmic evaluation for existing building of CB construction

#Otline af the building

Mame of building: Construetion site |
Construction year : Mo, of stories | 1, Floor area of the 1st story { Jom
Usze [ ODetached house = OTown house = OShop + OAgrieultural focilities, ete. + Oiher ( i

1et atory [ OPre.Tvpe A » OTvpe A or Pre, Tvpe B * OTvpe B of Pro. Tvpe € « OTvpe C = OUncertain]

Type of CH

and story [ OPre. Type A = OTvpe A or Pre. Tvpe B - OType B of Pre. Type C + OTvpe C - OUncertain)

Fite conditior]

e 3rd story [ OPre.Type A « OType A or Pre. Type B « OType B of Pre. Type C « OType C « OUncertain]
Binding 1et story [ OFExiet + OMone - OOther | 11
bean nd story [ OExiet = ONene = OOther B
2nd etory floor [ ORC floor elab + OSteel bracing - OWooden floor  © ONone]
Jj:::ﬁ:ﬁ;ﬂ Grd story fleor [ ORC floor slab  + OStes]l beacing +  OWooden floor  + ONone]
Roof [ ORC floor slab - OBtees]l bracing + OWooden floor + ONone < O0ther { 11
Agring of ; !
slrueiure e spep of Tiat of prnforesing bars, frost damage andlor struacural deteraration are observed, detailed evabuation shon] ke agplied
Foundation L 2
i#1n e wide eracks are observed, detailed evaluation shoud ke applied.
L 1

Eiln case stroctural cracking due Lo uneven ==t ilement 18 sheervel, detailed evaloation should b= applied.

[Note]

#In vase Ind story of wooden construction. this method is applied Lo the 15t story od CB construction.

‘ral;\-nut af bearing wnlls
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& Plhotas for i1'u-"|rr1i-:|1'.. elo.

Simplified evaluntion sheet

Evalualion s Ewnluaton methodicknssofocation
Fd Setsmic bazard moning factor 2 [ 1
! Bearing wall thickness of Lat story ¢ ;= [ mm] /19mm=
! Lst JPussof Bearing wall lesgt X direction .|',LI L mm) , ¥ direction .|'.|-_ [ |!||||:|]
(ramed shory Floor ama Floor aren for wall nmonnt enloulation & [ m"]
Lo (m® |Sum of Noor srens Es =8+ &+48- [ |1|.'I]
Wil . T}'[It' Bar . Type A r;|'“ . .
y Type previous JIS | previous JI5 Previous Type A of Hokkaxdo
thicknessiw Ty pe C bia B
all .'||'|1:||:-||1!.I [EHECEH T Y -'I-m 15 Ah [i'1] T0
iy Lo Ind storv of 2 story Bldg 55 iah T5 a4
mmin® TS sy Bidg, ] 124 150 165
i story of 3§ story E‘i]l]g. [Fh] Th H ] 97
el story of 3§ story Bldg. 116 145
Srd atory af 4 atory B]L:lg. iA0 N
Iat storv G, |£ L ] s () [ i)
= 5L wixfL, [ 1XEL 1]
F-nl.l\:.' fall Gym= 111 +0.08T5xEnaw depth [ o »or area of 1at atory 5y [ :'ﬂ.’ -
Lt i o lotal floor nres E .E._ [ m-]
Toial evaluarion] Total evaluation soore=Wall thicknesa + Wall amount L':--_ [ } =5 oW L:-_- [ )] =ALTE factor (L=
Tatal evaloaion scone s ul;aml 1o or greater than 1.0 Todnl erenlantyon soore 18 lessthan L0
dhdgment [he ‘boilding may prshably have fess seismoc performance that s
af super | Th building may have equivalent seismic performance that is designed by carrent allowahle design method. It is recomimened that the
structure | desipived by cumment allowable design method building should be impected and eveluated using detailed evaluation
veilvodd.

# far relferecnce mformation only

2.2 Field survey for simplified diagnosis

1. Conduct an on-site survey for the purpose of
organizing the items of simplified diagnosis.
Field surveys will be conducted mainly on
simple appearance surveys.

2. As a result of the field survey, in principle,
simplified diagnosis cannot be applied in the
following cases.

a. If it is judged that deterioration or cracking

2.2

1.
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that affects structural performance is
significantly advanced.

b. When it is judged that the structural strength | b.
of the foundation structure is significantly
impaired.

¢. Subsidence is progressing, or it is judged that | c.
damage to the structure due to uneven
settlement or inclination is significant.
d. As a result of field survey, it is judged that d.

construction failure is significant.

2.3 Simple diagnosis sheet |2.3

1. Organize a simple diagnosis sheet based on 1.
the design drawings and site survey for the
purpose of evaluating and judging the structural
performance of the superstructure.

2. If the block thickness of the bearing wall 2.
cannot be confirmed in the design document or
appearance survey, the diagnosis may be
performed assuming the minimum thickness.
3. If the block type cannot be confirmed in the 3.

design document, diagnosis may be performed A
assuming that it is Hokkaido old A type. In 3
addition, assuming that the first floor of three
floors is B type, diagnosis may be performed.
Chapter 3 Detailed Diagnosis

3.1 Detailed diagnosis
Based on the information obtained from the
design documents and the on-site survey, the
evaluation and judgment will be made by the

following method.

1. Calculate and compare the required 1. i
horizontal strength Qri and the horizontal
strength Qui for each row (X) direction and Qui
tension () direction of each floor (i floor).

a. It is judged that the possibility of collapse due | a. Qui
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to a large earthquake is low for floors that have
the horizontal strength Qui possessed by them
over the required horizontal proof Qri.

b. It is judged that the holding strength is b. Qui Qri
insufficient for floors that do not have the
required horizontal strength Qu, the required
horizontal strength Qu, and the required
horizontal strength Qri.

2. If the floor area and wall volume do not 2. 1
change significantly, target only the first floor.
3. Set the following values as a precondition for | 3. Qri

calculation of the required holding capacity Qri.

a. Vertical snow depth hs a. hs
b. Earthquake area coefficient Z b. z
¢. Structural characteristic factor Ds of CB c.CB Ds

construction
d. Primary natural period T d1 T
4. Required horizontal strength Qri is calculated | 4. Qri

according to the following table.

Table 3.1 Caleulation of specified lateral capacity O
Story | Floor Effectrve seismic = Weightabove the | Mommalized | Lateral shear Specified lateral

i area weight i-th story weight distribution capacity
& W £, it factor [
() | (ki) _ (kI _ _ A | (R

3

1 1 1
W It carbe asswmed that 10 for upperrmost BC roof, 6 for uppernost wooden roof, 13 for BC floor slab, and 9 for
wooden floor.
& =Ziw 541058 .5 where Z{w ') 15 the swm from the fop to the story concermed.
i For the caleulation of A, it canbe assumed that &, = 070 ;.
8= Z4AD

359




5. Required horizontal strength Qui is calculated | 5. Qui

according to the following table.

Tahle 3.2 Caleulation of ultimate lateral capacity &

5 D By B, CB;

i
t Wall Suamof Whall fum aof Wall Sumoef
o E thickres |  wall Eﬁ: fhiclmes | wall fﬁ: thicknes | wall E::::
¥ . 5 length ] length 5 length
W o H LI F H i H I !
aE 1y kN 1y
L R T e B R T B I i

5

X
abd

x

Wall thickness ¢, and wall length L are caleulated for each type of CB.
Shear stress ¢ 15 240 for Tope &, 340 for Type B, 440 for Type ©, 150 for previous Type & 190 for previous Type & in

Holkkaido.
O =E(f #EL wg ey wy

ulti
Tnate
later

al

capa
city

| ()

It can be assurae d that the tiree factory, =090 or 0 93 forbuilding and howse s with e xterior the rraal insulatioz, and the

shame factory =095

Chapter 4 earthquake-resistant repair method
4.1 Classification of repair methods

The conditions of major parts of the CB building,
which are judged to have degraded construction
performance and the general methods of
renovation are listed in Table 4.1. In the table,
repair methods aimed at securing and
improving the structural performance are listed,
and other repair techniques for preventing
deterioration and improving durability include
resin injection, U-cut filling, and seals. , Resin
mortar filling, partial dismantling, etc.

In this chapter, we will introduce a method of
increasing the CB bearing wall, a method of
improving the bearing capacity of the CB
bearing wall, and a method of reinforcing the
horizontal structure as a concrete repair

technology from among these methods of repair.

CB

CB CB

4.1
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4.2 Addition of CB bearing wall

As a method for improving the eccentricity when
the wall amount is insufficient, it is conceivable
to add a bearing wall. In such a case, as in the
case of the new construction design, the design
and construction will be carried out in
accordance with the related standards, but since
it becomes necessary to extend the foundation
under the added load-bearing wall, the
construction It costs money. Although there is an
extremely small amount of wall, it may be
sufficient to meet the required amount of wall by
closing the opening with a RC wall to form a
bearing wall. In the project for the complete
improvement of public housing in 2013,
renovation was carried out to close the opening
of the existing CB housing and satisfy the
current AlJ standard wall volume. Generally, in
the small wall at the upper or lower part of the
opening, the same block as the bearing wall is
used, so the wall closing the opening can be
regarded as a bearing wall.

4.3 Improvement of strength of CB bearing wall
(a) increase in wall thickness

Methods to increase the wall thickness have
been proposed by Kamiejima et al. 49 and
Eguchi 42,

The method of Kamigjima et al. Is a method in
which steel plates are installed on both sides of
CB structural bearing walls as shown in Fig.
4.2, and non-shrink grout is filled between the
steel plates and the bearing walls.

The method of Eguchi et al. Is a method in
which reinforcement is applied to the surface of
a CB bearing wall as shown in F .4.3

In the simplified diagnosis of this diagnostic

4.2 CB

RC
25
CB
AlJ

4.3 CB
@)

4.1) 4.2)

4.2 CB

4.3 CB
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criterion, the wall thickness of the bearing wall
is based on 190 mm, and the actual thickness is
set as a factor for the overall score. Normally, it
functions as a reduction factor for the thickness
set by the current standard, but it can also be
considered to function as an increase factor
when wall thickness increases.

(b) Fiber reinforcement

It is a method of enhancing the structural
performance of the CB walled body by using a
carbon fiber sheet, an aramid fiber sheet or the
like. The purpose of reinforcement is to improve
the horizontal bearing capacity or secure the
out-of-plane load capacity.

A method using carbon fiber braces is shown in
Photo 4.1 as an example of reinforcement in the
case of improving the possessed horizontal
resistance 43. Examples of repair aimed at
securing the out-of-plane load capacity include
the calculation example 44 in the SRF method of
the Institute of Structural Quality Assurance.
4.4 New construction of horizontal structure
When there is concern about insufficient rigidity
as a horizontal construction surface in the RC
girder of the

load-bearing wall top of the

reinforced CB structure, reinforcement is
performed with a steel horizontal brace or the
like. Reinforcement design is performed in
accordance with each standard of reinforcement
material (steel frame, reinforced concrete, etc.).

Though it is made of bricks, Takinoue Power
Station (Yubari City, Hokkaido) is shown in
Photo 4.2 as an example of horizontal structure
for from the

reinforcement preservation

historical value.

190mm

(b)

4.1

SRF

CB RC

4.2

4.9)

43)

CB
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(2) BE7F CB &M DI R iR 1

FIE ¥ Al
1.1 EAXFE

AR, PRAFSH T DRk GHR E LB AT EE SV T B 7Y — b 75
Y (LUF, TCB & | EIERD) DIMERRZEN I D, ARUEIZIT, @RV ORA T DI ENE
REZ, 1 Pl /) BEDBE R T ARZ B TR - HIE§ 2/ 5 WAL | S BEOLRA A /)
(AR A& TRIAT - FI7E I DRER2 WL L D3 D,

[F#n]

(1) AT, BESEONY G SICEE T2 ERARTEHOE LU, B R TR
PNZDNTIE, (—Fh) B AR 2 O BE U (& BAARER B HLYELR - AR A— Y L U —) 1 D(L)
T TR BIUE | EREGENCHERL L 7 3% 5 B TR IS VAR S CWD e, -, i ER S (L4
CTUWRNWZEFAFHREL TWVD, Ko T ARKEIC L > TREF CB EEEMOMNEZ W4 E i
FTHERE, BREFXEL T TS AR IC L > CTNOLORIR R 2R TAZENME L
o

(2) AHIHEL, BEfF CB B OMEZ W2 CE AR ICEE 5282 BELTZH O
TRV~ DB 5 5 Wk LEER WL D 2 FR B D,

EANOATITFIZ L T ARE AT a2 a7 CB &Y O EEH 4 1.2
[Z&2E, CB I THEL 276 PR CRLIR T - B 117 - b R i TR IEIE) TL 2720 0T -
TWD, 276 AR DL 2 BEE TS 36 1, LR 240 B(EIKD 87%) L7e>Tib,
FEFRAEEE (XIEFD 4 AELIERD T AE ORI O 28 ((Thb 2 BEEECoOATE, LR AT 2R L., il
1T THERN 30 AL THY | PR BLYE (WIIR) M3 FEITSIVIERN 28 4ELIBE TH LD T, FaA
FNCITF AR MEICHEILL CRRFF S COBb o L Bbg, AR DL, BT, 2, R
AT, Bk RR . AT, (R, A%, 2L T0D, e O E 2321 TODHON
114 L (RO 4 B) FET D, 42 276 HH DK 8 ENlTdhi=25 223 HiHs, BEFN 56 4E0D F#Ek
SBOIELLRTO R, LT sTND, iz, 2276 I ' Ty 7 ay 7 O @Y 60 (1 2 H)
FHELTWD, LL RIS AT, SERERA SN L5 A B T A I KO B
REDVHIE CTEAHM S sWikL ., 52 CIEERB 2 DL OSITH UURA T D DR R Z1T- T
FOEHEMED BRI TEHRZWNED 2 FRHO 7 ikA R LTz,

S G2 Wb, Wkt L3 287 CB S M DO FERE R L | FRHMEIRII QDR
FRIGTEHEIVGOND 1 FEO M BEE B2 gL CLEEMEEREE L, HET LD THD, it
IR, & BRSO IR 5 1 EHTAT 7 [ OO I BE DR A ACER 12 5H R L, At L v
- [FREA T A CESR SN DU ERA KON LR L TR a2 E L., HIETHHDThD, W
THOZWEELAWTSH, HBICLDREOERIEOH BOHEEN TEDM, 52 WiEILLY
FIREHEICOHIWT AN ATREC ., SRR WE CIRRA T I L WO E AT 20 TR D &
DEVVT WANZA A= TEDRN R DH D,
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75 65 PHP/m2 93 PHP/m2

CHB O JEAfE8E X IERME,  1,000psi=6.9N/mm2, 145psi= 1N/mm2
1PHP = 2.17 (2020 £ 1 J I xl)
SRR AIAS I T AR B B
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BB ER X, CHB OSREAMEL . B #0777 A% —1% 3em, 2781, BUAH I 100@600 #5 1-
Thb, 2t EZFEEER (National Housing Authority(NHA)) D#LEESHIE@EL TD, 1
ZAARE, CHB O8N EL, B o7 T A% —1% lem, B850 S8, BLfHIE 100@400 K1 TH
o
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6-7-4 HHpD= A (PHP)

CHB BAD=ANIHEZE 1O CHB I ZBI#If AR IC T 1.8 R Sl 2 DI b B 6T, &
VAV EE A0%FRICHIZ BV CNATZD RO ANTALE, $2R T I3BM D 90%FED= Ak
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AANEATR T D7D AEE—F o OaANE N A LT, 22T BRI BEFEER
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INAEBIMAEERE LT, BAITIEIE—ZE M THY | NAM U BMEEIHN TN DS, MEESL T
AMTIFEAL TWRN, TSN DBEISEETHY | 2 TTTALZ— 4 EiF L TaR MR
2o ZJ@RIZr7#7 L (Loftable) E&4LTWT, S8 THRANT T2 ESN TS, 2D
JEHER I, B TV TIEm AMI AL Tven, Ll 428 TiE T HIMERER D72, T
:BHQV%: JHMERHY, IANIFEAL TN,

R TiE, BETEE 2 RC DR EITRETHZLEL TS, Bl FBRAR I Sk 5 284 1T
WANFAZXR Y =T TR TR R THLI LN, AN TN T, 2[5%51%
IZRC 277, BIRIZ RC B2 L7, ARSI E X 6-7-7 IR 7,

LLEDG | BIHUEAREHREE T O ARNE Tl 2BEIR DA HED Fo{th 3 e 5 Z LI S L3
Tdd,

X]6-7-6 TRIERGHETEDT 7Y AX
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FT. 74V OB TIEOAMERILLL TIZ725,
w2 Ah: 84,738 PHP
mCHB Bz 21-:49,160 PHP
eI ANMI H D CHB BEOEIA: 58%
mCHB EEa 2 D NER
CHB ===v1:10,612 PHP (22%)
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