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A Study on the Strength Properties of FRP Member for Making Personal Disaster Shelters
in Rural Area
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Abstract

This study is about development of personal disaster shelters for minimization of the casualties caused by the landslide and steep slope collapse. The
objectives of present research is the selection of disaster evacuation facilities utilizing FRP (Fiber Reinforced Plastic) material. For the proper assessment
of FRP member, several layers by strength test and the three-dimensional numerical analysis of these FRR member was carried out. As a result, the
personal disaster evacuation facility utilizing FRP materials, was found to be of a material that is able to protect the weak person at the time of the collapse

of the landslides and steep slopes.
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(Pimanmas et al., 2010).

& Aol A= AR B FAARA] B o w2 {1 s
£ FHa357] A7 NS At e Al Al dish HE
slhelo, sef 0.2 53] oft FRP 7o)
A5 Al AlRete] 0 9 w3 = AlEE st
Gich. Tk 3191 T Eoto] FRP ] 152 &
/& 71t 5 FRP A 25 283 /108 AdiuAld
ks 91t A4 74 FA1E skt o] A= 3l &
ARE0] ALAfeo} A, Al Al e qlel g
3) 913o] & 7% FAGH: 09 yulshe Folt
o 28 = A= AN UG A Al AlA Al I‘é&f& ARt
NEARE TG Y S YES SH= 1 Bo] gck.

Il. FRP Zx Ed Al

1. AR X2

2 Aol AR SR eFoln, S o= Zst
WA AR o] ARE A48 BEA| (Fiber
Reinforced Plastic : FRP) S A 4313 o, 2 L2529 A
T2 ARSI AEE B3 ol 214 (Glass Fiber),
El4~4] G- (Carbon Fiber), o}2}1] = 418 (Aramid Fiber) 50|

9 ply 11 ply 13 ply 15 ply

24 AR 28 FRP Aol 714 o] Algs)
A §218 ol HRmopo R ME AFOR R
UltAd o] 73sk Aol EAJo|t) dhHo) ekAE O = =
Kby, o AR At A o g2 o k=Tt & 7)

Eo|th ofehu]= 4l BRI A EE 7
Z o] 8-7] Agol, Y& - o] 48 e A&
eIck SR el > Sl ey Kol sk
Aol WISl Wl o] WoA|, S-S elo] ot ol 5
o]t} (Introduction to FRP Composites, 2006). wha}A], £
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FRP A 29| Q174 9 B2 2742 $15H0] vﬂ]“ it
A1 w4 33 (Mash type : Roving cloth) ¥} v E -5-& (Mat
type: Chopped strand) | 5o =2 HL I FEA]A 7:@]'5] 7]
Holl o] S} o Sl freldpAkE wrR FAA
717 ofefj -0l A7t U 3R] 982 Aol A AT

= AAA Yo E s Wil HE A3 (Hand
lay-up method)2 A& 51T Fig. 12} Table 1~2 9| 4] UE}
W uhe} 0] £re)4160) Frfol w 1%
2 93} Casel (97), Case2 (1173), Case3 (137]), Case4 (15

u I A

17 ply 19 ply 21 ply 23 ply

) Test specimens of tensile strength

9 ply 11 ply 13 ply 15 ply

17 ply 19 ply 21 ply 23 ply

(b) Test specimens of flexural strength

Fig. 1 Test specimens of Tensile and Flexural strength
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Table 1 Tensile strength of test specimens specification
Tvpe Casel Case2 Case3 Case4 Caseb Caseb Case7 Case8
e (9Ply) (11Ply) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)
Length (cm) 6.6 6.8 76 78 7.0 6.5 6.8 6.7
Area (cm) 17 1.4 15 1.6 1.6 1.5 1.6 1.5
Thickness (mm) 7.0 8.5 10.0 1.5 14.0 15.0 17.0 19.0
Table 2 Flexural strength of test specimens specification
Tvpe Casel Case2 Case3 Case4 Caseb Caseb Case7 Case8
e (9Ply) (11Ply) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)
Length (cm) 46.8 457 452 45,0 454 46.0 456 45.0
Area (cm) 5.4 5.3 5.3 55 5.1 6.0 58 6.0
Thickness (mm) 75 9.0 11.0 12.0 13.0 14.0 16.0 17.0

(a) Tensile strength test

(b) Flexural strength test

Fig. 2 The tensile and flexural strength test with the laminated thickness

(a) Result of tensile test

(b) Result of flexural test

Fig. 3 Result of specimen test

A), Case5 (1774), Case6 (1973), Case7 (21 3), Case8 (23 7)
©2 % §Case] AHS A9

QU U FUAE A EKS F 2241 (Felif 40k
2E1] QUGAIE W), KS F 2242 (el 743} et

Elo] &3] A1E HhH) ol 2&| A A5kt (Ministry of Oceans
and Fisheries Notice, 2013).

A% A1z 500 kN ko] MTSAfe] Q14 31413 5
o ARE-Sh= RIS ARE-sEe] A E 2.0 mm/min, H7
T 4.0 mm/min®] £& 2 5152 A5} 5t A|E-2 A A5
o AR R R HEEA o % B S Fig 29k 2
o] 25150, A7 U AHEAARZKS F22410]
A at7dehe the A (1), (2)°1] SJ3l Altskaict.

FRP A|¥H A3l 2] A= Fig. 33} k.
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QY (MPa) = - (M

QA A (B: MPa) = 2 (1) @

10] Aol 4] P TR 5 (MN), At A8 0] S0
chH A (m )2 YER Y, F373 = 9 H43EkA]

AL KS F
2242004 TSR 4] (3), (42 Fato] A4k Erk
U= MPa) = 5 - )
3
FURAR B MPa) = - 4

o714, Pz k515 (MN), L& 2|87k9] Ae] (m), bl
AJEL] W] (m), ti= Al S (m), P A1 52 o]

25 T T T

Tensile strength (kN/cm®)

10 L e L L i
10 15 20 25

Number of stacking
(a) Tensile strength test

8%, Al Al 9h)A o) eI,

4. FRP ZZEY Al Zat

& Ao Al A=l e Are] 54748 7
SR, AR R, AJARAT ) 7 22, FA A Foll wHebal
T BATL FEAEE o] efste] GEIGE AST
FRP Y710 43578 Qg 9 FUAE ABS AAI5He
t}. 1 A3} Fig. 4(a)2} Table 304 LelH A=) 2ol Q1317
0] A0 Case2 (117)0]14] 202 MPa & 714 A e 7} 2
gl o, w7 =] - CaseS (1773) 014 196 MPa o
2 YEpgth (Fig. 5(b), Table 4). Casel (97) ¥ Case8 (23
)L A3k L R] A|HofA] 13 W 38T GALSHA|
Urehgow, slo] AukE $EH 0 Bae 2 v 20T
5 7h e ol FOlE L8 A] 98 ol Al A2 AL
3 kAl g A1} ol Aol ofat ke 270] ofa] uhy
3 A0 glekelo] o|% Melshs WO R AR A
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(b) Flexural strength test

Fig. 4 Strength test result of the number of stacked

Table 3 Tensile strength test result of the number of stacked

Type Casel Case2 Case3 Cased Case5 Caseb Case7 Case8
(9Ply) (11Ply) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)
Maximum load (kN) 16.64 24.04 28,88 30.73 40.53 39.67 54,22 4472
Tensile strength (MPa) 139.8 202.0 192.5 167.0 180.9 176.3 199.3 156.9
Maximum displacement (mm) 1.51 2.02 4,67 1.94 2.31 2.07 2.27 1.83
Table 4 Flexural strength test result of the number of stacked
T Casel Case2 Case3 Case4 Caseb5 Caseb Case7 Case8
(9Ply) (11Ply) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)
Maximum load (kN) 1.29 1.22 3.84 484 5.65 5.89 7.90 8.27
Flexural strength (MPa) 127.4 825 176.3 183.3 196.6 150.2 159.6 143.0
Maximum displacement (mm) 21.28 22.93 17.19 1411 13.41 10,90 11.50 13.17
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lll. FRP &xH =
sHAIR H3

1. iy 22

7t oM == T
AN ERAYE s o] WA 0 Al 9)
= Sap20002 ARESFe] 3D Shell @4 A4S 53519t
Sap2000 Eilﬁu& 55FQ A~ (Finite Element Method)
& A stol charet 2ol diel AR 4 Sl eI
2 AAH0R eI Z2 19 ok,

Lt 7HR+E RHHACHIIA[E Modelling

N1 Aelm] A 4.8 A Aol g gt el saphal
ekt ARl 5] $1o] SAERz A)71o] Aol 414 7
3 Al gLto] 7)ste] Qg ishe A Asteh 1|42
A, 9] tE A 0] TALE 2| 0] Y w o] AL 2014 e
71 & 191,544,000, 27142 674,0002 24 H 7}
FF2.29 2 171 12 Q1 77 RS AR5l @)
= A& o|t} (Statistics Koera, 2015).

7F 1-2910] 74528 Q1eol SR 7] Ak o
AL 73 AV, AREd, WAHd 5= aefsto] 2918 il |
o] (F-8=150 cm) 2} F3t 71 (170 em)of| A 512|532 =°|
£ 183}o] & 1.5m, 0| 1.25 m2] Barrel Shell &4]19] -

= O

Table 5 Tensile test physical property

%2 th Fig. 5(a)2t 2o Alstoict. a4 gt mdls]
2 Agg gHS EE 4 o] WgFO R 5 Segment & Fig.
5(b)2} 7o) A8}, 1 Segment= 210|240 cm, ZFz}o] B
A 8 4+=15~20 cemZ F-AJ3HATh

(b) Modeling

(a) Section plan

Fig. 5 Personal disaster shelters modeling

2. A SMR| MF U oMEY BEY|E
7t ZEAO 02 2R 2
FRP A2 S/ 718, AH A=, A2 Al 874 e,

A FAA —oﬂ olsf 227 A B o] 5 J1este] 4
ol whE B A7/ HES 918l FRP 25 Al|S A2
o] A% o]—‘i‘iﬁl‘. Table 3 W Table 42 A& AS vpgtoz

A A5 APEsESl 2.1 (Table S, Table 6), T
9 zolgH] 7k2E 1.6x107 kN/em’®, 0.23 0.2 7}43}o] L
2842 =35+ T} (Design of FRP-Profiles and
All-FRP Structures, 2009).

%2 0] 4=

Lt SRHO| OHFiA nrx+7|$

o A9 7zl gonz Hg2ey
W20 R FANA. WYL FAEE

ik

Type Casel Case2 Case3 Cased Caseb Caseb Case7 Case8

(9Ply) (11P1y) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)

Tensile strength (MPa) 139.8 202.0 1925 167.0 180.9 176.3 199.3 156.9

Tensile elastic modulus (MPa) 6,110 6,800 3,130 6,710 5,480 5,530 5,970 5,740

Allowable stress (MPa) 132.8 228.3 182.8 158.6 171.8 167.4 189.3 149.0
Table 6 Flexural test physical property

Type Casel Case2 Case3 Cased Caseb Caseb Case7 Case8

(9Ply) (11P1y) (13Ply) (15Ply) (17Ply) (19Ply) (21Ply) (23Ply)

Flexural strength (MPa) 127.4 825 176.3 183.3 196.6 150.2 159.6 143.0

Flexural elastic modulus (MPa) 5,320 2,750 6,210 7,210 7,520 6,560 5,780 4,260

Allowable stress (MPa) 121.0 78.3 167.4 174 1 186.7 142.6 151.6 135.8
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Table 7 Allowing displacement of the FRP materials

e The mranxeinr::)r‘;'lr <2|ir:;ension AIIowingo:idsizI::ir;jnt rate Asing cisslkesra (e
Allowing crown displacement 1.25 5.0 6.25
Allowing Convergence displacement 1.50 5.0 7.50
BolX -G 95 %E 58-Sl tht kA 7Iegk Rt 2l o R 4S5 RE s, sk Al
o2 Ak o], Al iRt 712 AP E el o R el Ateul A ek 9 S|
gt 7|2 Table 73 o] A Hth=]4=2] 5 %2 5]-§- S B Y57 552 Aok she WHO R 9749 5l
ohe-2 2g5to] 514 NE AP Aol2g A gakr.

3. Mststs 4H8at 5HE #Ho|A

7t Mstets A

AHA) Aol 2183 4 QL= Sl S F AL T AFNE
3} BEslos qiaslt, SE o] dauk s 4%)7]

Zeofl w7 oI HAKI S A A HE 1.0~30.0
KNS 71202 Safzolof ufeh b4 W) 2he A gste] A
of 3|31 Gl L Febsle] ESIEL 2] 4 Al
30.0 kN2 A A3HIT} (Ministry of Land, 2013).

AVKFEA] RO O3t B ABHEO 2 A REHE
2 A1(5) Y Table 8- o|-&5}o] FL5hH, EAF U= 18 kN/m’,
AR S 6-755 BREE] 2.5 mfs O] 2731} ofzk 2
1.6825 m/s2 A8-510] 131 7101 50.625 kPa-2 7018 Aut
o] A1) o] 1.25 m7hK) EQHEER} o] 2§ B
shg0 ARSI, BEsIEel B4R o8 515 7
%o héEl 5 ARgoks 51F 0.2 Al g AdhulA A
o) AT AHEA B-E Tetsto] AbAbe) Szl gt Ak}
o) 2131 559] 1/30] S 5152 AAske] 2 8519ic.

A (Pa)= p-a-V? 5)
o]7] A, p: EAFO] W= (kN/m),
A: EXE7} §_% 2 (m?)

V: EAFO HE74 (m/s) Yt

Table 8 Ratings according to the landslide rate (WP/WLI, 1993)

Speed ratings Speed limit Speed level
0.05 m/sec fast
5 m/sec Very fast

Lt 315 AolA
A B IS AT A A, dAF)
g W 5ok, EAIR og sk, A5 155E U
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Al At chsiAl ] B ARl FRP A20] A4S v
cFol7] 919 111.2-39) 7 Alle] uh 3408 2422} 7|

55122 E & ZHCaseH 2 1 Segment o] tjs}o a1} 2+
o] 7018 At thu A Adof| Tt =84S 4=y}t

7t 1 SegmentOi| CHSt

AT Aeg At o AEe] HRE wel]
23l 5 Segment® A5 SegmentZ T2 Fig. 61} ZHo] 1
SegmentE- tjAt o 2, Bafl= 2F20 cm W 2]2] Shell 4=
£ 3249 917 122 Modelling aHick

Asfsls-C &= A-go] IhAsHAE P/dS whEs]
213l Shell YA -20] FoFRQ1 Zetof] 15315 30.0kN2
A5} 81} (Kang and Kim, 2014; Ventsel and Krauthammer,
2001).

£=X|5HA Modelling

Fig. 6 Numerical modeling for determining adequacy member
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Table 9 Key position by bending stress results
Case A”Z‘:\:Z:I: (Es:;:ral Crown Sidewall Internal spot Lower the center
1 (9Ply) 121.0 -193.2 125.0 424 388
2 (11Ply) 78.3 -134.6 875 29.6 26.8
3 (13Ply) 167.4 -90.5 58.5 18.7 17.8
4 (15Ply) 1741 —-76.2 492 16.9 14.9
5 (17Ply) 186.7 —65.1 4.9 15.4 127
6 (19Ply) 142.6 —56.3 36.1 12.5 10.9
7 (21Ply) 151.6 —43.3 277 10.4 83
8 (23Ply) 135.8 -384 24.6 9.3 73
Determining adequacy Cas'e3 Over Cas_e3 Over Ca§e1 Over Ca§e1 Over
- 0K - 0K - 0K - 0K
Table 10 Key position by displacement results
Case al:::;br:e dlsplace::nn\:r:;:ie Crown (cm) Sidewall (cm) | Internal spot (cm) Lower (t::;)cemer
1 (9Ply) 6.25 7.50 -107.05 78.99 —39.99 55.49
2 (11Ply) 6.25 7.50 -120.28 88.63 —44 83 61.91
3 (13Ply) 6.25 7.50 —29.27 21.56 -10.89 14.95
4 (15Ply) 6.25 7.50 —-19.45 14.33 —7.24 9.89
5 (17Ply) 6.25 7.50 -14.69 10.82 —5.46 7.44
6 (19Ply) 6.25 7.50 -13.51 9.95 -5.02 6.81
7 (21Ply) 6.25 7.50 -10.30 7.58 -3.82 515
8 (23Ply) 6.25 7.50 -11.67 8.59 —4.32 5,81
Determining adequacy ~N.G ~N.G Cas.§4O.OKver Cas:a?O-OKver

Table 11 The results of displacement reinterpretation by the biggest properties with test material

allowable displacements (cm)
La Crown (cm) Sidewall (cm) | Internal spot (cm) | ~OWe" the center
Crown Convergence (cm)
7 (21Ply) 6.25 7.50 —7.88 5.80 —2.88 3.86

Cl 2xie] MAEAM MH

RIS 2 ofofd Eﬂﬂnfa— Case3 (137)) ©|
e bk, WeI7|E o RE Hnkiol Zulrs) obdy

ol tha Bol A Ai ghehEIch. o] 2L AbEel
FRP 29| 249} u]iA] Aej o2 e 847 go

2 $Ao)4 S a7 Aol
Al AIE ] £ 2] gho] ZHA| U2 o]-5-=FRP A|3H A%}
Al W S I AR A 2.2] o, Al HAIR] AR 52| 991
o= goln, o]F I HTA] FA AL} Aol = 7] £
Z7He AFs] AT Q.elo] 9lof o] = 11 slo] Table 109
SHE SollA 2] 518472 68 o5 ile{sto] Case?
Q17 A7 FAS AAT 5 A A1}o] Cases BAIX &2

A4St Auko] 772 the Table 113} 2},

Table 102} Table 119] Case 7 (21Ply) B] o] 4] HgheLo
g o] 518 W ffolli= hEshA] ANt AT tf Al o) =
YT} 7 20E TS AFES TEA I A
A FA R e
2. JNUE xHh CHIA[Eol CHet =X~ Zut
7t £=X|5HA Modelling

QI Ak chal A o] AR V.10 4 AT Case?
(217) A EE 5 Segment HA|S 321U 22 A Modelling
3l & FRP A 72 BAIX|Q} eFA 7|, 81537 (Table 12),

e B=R A58 ARE, 2016 < 79
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Table 12 Numerical Load Case

Load case Applied Load

1 Self-weight

Self-weight + Concentrated load on one side part of crown

Self-weight + Concentrated load on center part of crown

Self-weight + Distributed load of debris on one side part

Self—weight + Distributed load of debris on both part

Self—weight + Concentrated load on one side part of crown+ Distributed load of debris on one side part

Self-weight + Concentrated load on one side part of crown + Distributed load of debris on both part

Self-weight + Concentrated load on center part of crown+ Distributed load of debris on one side part

O O |IN|oojo|djw|N

Self—weight + Concentrated load on center part of crown+ Distributed load of debris on both part

)

I s e e n 8 AW s e S I e G o 0 W A s

(a) Concentrated load on one side part of crown (b) Concentrated load oncenter part of crown

5. P Uriio TUIVES) [LSYSL - T,
Dhasect Mk

K
I a1 s o 4E e ad - S

e 6 0w AR b

(c) Distributed load of debris on left side part (d) Distributed load of debris on right side part

Fig. 7 Loading Cases

Table 13 The major location—specific stress results

(Unit: MPa)

Type Crown Left side wall Right side wall | Left internal spot |Right internal spot Bottom
Load casel 0.97 0.59 1.14 1.42 0.62 1.16
Load case? 58.20 40.81 41,27 16.22 14,74 14.56
Load case3 51,08 30.36 30.03 11.38 10.73 10.86
Load case4 2418 40.04 2433 49.89 20.33 40.12
Load caseb 27.03 34.27 35.54 24.40 24,24 15.89
Load case6 49.69 54.04 56.84 43.94 4161 39.31
Load case’ 39.29 2257 22.59 19.13 19.54 7.60
Load case8 37.19 47.87 47,26 31.48 36.65 36.64
Load case9 23.29 15.63 17.09 17.83 17.35 5.46

80 * Journal of the Korean Society of Agricultural Engineers, 58(2), 2016, 3
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Table 14 The major location—specific displacement results (Unit: cm)
Type Crown Left side wall Right side wall | Left internal spot |Right internal spot Bottom
Load casel -0.024 0.017 -0.017 —-0.008 0.007 -0.098
Load case? 3.862 2.819 —2.821 1.359 —1.360 1.741
Load case3 —2.801 2.052 -2.503 1.014 -1.015 1,388
Load case4 —6.227 —6.821 -5,302 —2.498 1,101 —1,169
Load caseb 2.341 —2.182 2.185 —1.415 1.419 —2.239
Load case6 —6.227 —5.769 —7.712 -1.824 —2.443 1.317
Load case’ —1.497 -1.012 0.872 -0.741 0.744 —1.039
Load case8 —6.671 -5.091 —7.068 —1.479 —2.098 1.039
Load case9 —-0.440 —-0.345 0.347 -0.395 0.397 —-0.752
== —

ru_m am——

(a) Load case?
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(d) Load case5
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(b) Load case4

The major stress for the load case

(e) Load case6

The major displacment for the load case

(c) Load case6
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(f) Load case8

Fig. 8 The major stress and displacement for load cases
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Lt =X[oil4f Zut

FRP 2| 70| 2 3of b2 274 d st 7 A7 % Case?
(122 7HQ1-8 At hu A4 2] 3D 2] sljA] A kA
3} AFg 0] 7]220] Bl §eZhS Table 139} 231, 1gI
Table 149} Zro] HEE|Qlom, 2t} 2|ff 97}
AY3l= Load caseS AR Fgl-$o] ¢ A=
Load case2 0] 4] 58.2 MPa® HthE H= F=2slss0] vhAys)
=857t 5% AFskso] WY sh= Load case 31T} 7.12
MPa =17 S-20] hgak= 7.0 2 Lt} ZuHs oad
case60]| A &= 7171 54.04 MPa, 56.84 MPaZ Xtk 11

=
=
= 4% sHel ol ARk FU FFFl Weke

Load case8 }.t} thax 32l o] A 'IAYsH= A o2 Lyt e
o, A5 9 s A5 955 A gk 2|1 H 25 9 6
H=Load case4 ol 4] Z}Z}48.89 MPa, 40.12 MPa 2] Zt}|-&-
o] Wgsk= A 02 Uepith

9] A9 ATk = Load case8o|A] -6.671 cm, =
HHL [ oad case69l|A] -7.712 cm7} WAYsEe] Aot &8
E 2.7 %~6.7 %E F3]ok= A o= UEhth

AHHE = Load casedo|A] -2.498 cm, 3152] ¢ Load
case5 -2.239 cm = At 3-8 E WSSl 2 0= YERkTh

f19] 7} g 49 2§} 2| 9] ol thet Load case =
UehH Fig. 81+ 2tk

2|32 5]-8-52 o= Y x|eh, §191e] 749
THE -6.671cm, SHE -7.712cm= R A)QE 51-8-1 9

Ssg el Alss A2z, 2016 « 81



SAE TCIHIIAL FRS et FRP Sile] ZES Mo Bet 67

6.25 cm, ZH7 A|QF 3-8 9] 7.50 cmS thax 48] Sh= A A Al o] S 7S HHshd AAH oA ok
O 2 e AN 710l 2 23t SRR Lo 2] 79 A Aol E o e A AT
ofl A= Ak ] ol ek Zupet M= Hgo] 5 4 QIS ATl e) A A] FRP Al RS ARS-S 745
o8 o= eI £ FAT = S s = 1L AU 22 E Ajmet do] A 43I A
#ohd Aol A §le A o= Ak = gho] DSk AAL A ARG A= o] M9, AR Al 2
I, R 2 22, Al Al gt 243 A5 Sl

O} XIsHA1 Zatofl st & et 71 ol Waghke & 4= Tk

Barrel Shell ¢-&2] 7}l At cjul A] o] tiat 5=2) 54 5. ® d9] 7|2 TSk 2 AdAset vidstHA Wy
A7} Barrel Shell 98-S H Tk oA HE5)3 284 714 7Fs730l Qe Ax A sfoll thrlste] B9l dol & A
2 gejah g1 sl o, 12l a Zuie) Zgolw 1 seol 715 she FUSE mesh] gje) rhd.e d
235} 2-2-A| Spring line H-Loj| A] 3211} ¥ 9|7} 17| 1hAY 87901 B et NG AT A1 o) A AEh
e & 4= AT 018 B stod Al Ard Tz A A A2 dag Ao A,
A W55 ol ST el A WAl elE B

oN

F A ST B2 A= Shstel Azkshe g-2ol of
sjo] F28.5 %rTh ol 2 A2l Aat mnfel okt el AR A
Ak e A8 wHE 4 QL& A 0.2 wehE o, 58] FRP A
R 59 o] MR AmeA] X154 dato] ojst
BRI WA RS T4 A AAN S mRE S e A

2 AF1=20160d " 2 T s Y S A+
AF (TAHS: PJ01089103)2] 2|0 2]3] o]F o] 2 Z
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