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P [y = (= EaL
M3199 2.5 waaIdnTInNUEemeaolvoIginIaiaig o

Instrument Failures/yr
Controller 0.29
Control Valve 0.60
Flow Measurement (Fluids) 1.14
Flow Measurement (Solids) 3.75
Flow Switch 1.12
Gas-Liquid Chromatograph 30.6
Hand Valve 0.13
Indicator Lamp 0.044
Level Measurement (Liquids) 1.70
Level Measurement (Solids) 6.86
Oxygen Analyzer 5.65
pH meter 5.88
Pressure Measurement 1.41
Pressure Relief Valve 0.022
Pressure Switch 0.14
Solenoid Valve 0.42
Stepper Motor 0.044
Strip Chart Recorder 0.22
Thermocouple Measurement 0.52
Thermometer Measurement 0.027
Valves Positioner 0.44
Pump Failure 0.026
Valves Failure 0.026
Motor — Operated 0.36
Solenoid 0.36

Air — Operated 0.036




A1519% 2.5 (919)
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Instrument Failures/yr

Check, Failure to Open 0.036
Relief, Failure to Open 0.0036
Motor Failure 0.0086
Transformers, Open/Shorts 0.0086
Relays, Failure to Energize 0.011
Circuit Breakers, Failure to Transfer 0.36
Limit Switch Failure 0.036
Torque Switches, Failure to Operate 0.036
Pressure Switches, Failure to Operate 0.036
Manual Switches, Failure to Operate 0.011
Batterry Power Supply Failure 0.0026
Soil State Device Failure 0.086
Diesels, Failure to Start 10.8
Diesels, Failure to Run 8.6
Iﬁstrument, Failure to Operate 0.0086
Selection of key - Operate Switch 10-4
Selection of Hand Switch 103
Reading of Labels 3x10-3
Correct Action Under Stress 0.2
Correct action under stress in 60 sec 1.0
Correct action under stress in 5 min 0.9
Correct action under stress in 30 min 0.1
Correct action under stress in several hours 0.01
Check on different shift (except when check 0.1

list is not used)

17: Louvar (1998)
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WENTDINUgIY hindes v

Basic Event Safety Belt Hand Rail

A 3.3 urasmadouanuduiusvesamgiildifagiamgnnanauananig

3.2.5 @ouanuduiusuaasaungasifagifmadteunugiidu lfon

¢ 2 : Al - ad
WN1SNan (Top Event) ¥0UABIMANIIUYDY (Fault Tree Event) IUDAUNAMITUNUTIU
4 G4 o ~
(Basic Event) Gs]I’JEJ Or Gate meﬁaﬂm Failure Rate ﬂl@ﬁqﬂﬂim HAZAUNTNIUINANTITNN 2.5

° sl o 4
frueaslunnaumgmssiiugv dwaaslunmi 3.4
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2UAHADINNUYNAIUADHNIA (Concrete-Gider)

a q
¥ L
= %
Y

UAANIUUNUTIABUNIA (Concrete Pier Head)

Tagsatludunneunmeadssa

l

\WBINITOINAN vs . '
: 4 | 9171119210 Mobile Crane 2| auauanaIniige
Top Event ‘ |
|
wRnTsnitiat AR

A gnsal

Fault Event

gunsafun Auiin

el
m&gmsmwuﬁ;m

o
TR

andidn

- Basic Event
H c D
Yy

AN 3.4 uermansBsuanuduiusimgmasindn mgmscites uazmamssiRugY

3.2.6 fusmmANuEoiiy (Reliability) uaz TomafivziAngiifmaniny

{#eM10 (Failure Probability) ¥84g1Un3alliaAusi Y aygn1sel 9iAme91n Mobile Crane

wazauAnINfige TAuduA I8 AN Sl 1Y (Basic Event) lilgimgnissindn (Top
Event) Tnoldgqas9inasteit 2.3 uag 2.4 fvaa

327 ayUnansdramidnnandeiiu uaz Tonavesnsifngiiamg

nlseuney Tomanmsifagliave AUAINTHLIS




1. Anudlumaifiag

QA

UN 4

NanN15Id8

ummmmwf{mm

A15°99 4.1 yARIAAMIAAYTAIMAIINUINAIUABUNTA

aoui Tuiifagiitmeg  dnwaznsfagifimg  Soudungaau  mdhwnwenuia
%) wm)
a a = o Y g/ ]
70 E10(U19910) 16 @aman 2550,  auauiluamisiude liivigaau 300
02.10 . LAY
8 fiueneu 2550, araadmiluiiedrede 8 4,530
23.40 . AU
4 @AY 2550, wanseannnied Tiingaau 250
01.05 U. aszuna lva
14 qa1AL 2550, AUNUAUAZAAND 6 1,940
o
01.35 . IMAn (Dowel) aulau
o a
IMAALNINNI
25 NgAINIYU AUSUAUANDINGD 5 1,850
2550, 23.50 4. 17U UM N Concrete
¥
Girder Anda 140
RAGE
20 UN3IAN 2551, e udusiuauaTu 5 1,800
- g o 9 P
22.25 . AU e
'lﬂuu Cross Beam
s
30 §uIAW 2551, AuazaaNu AN lingasiu 430

02.15 .

ATTUNALVIINBUNTA
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m3adi 4.1 (70)
aoni Hufida anyazMIna SnouTungany  mihwwenna
UiAtHe) giinme) (W) (m)
Aol E11 (1in8) 9 AUeIeu 2550,  adeddeniiuiienusiu 2 1,250
02.10 1. vauzyniaaviumandy
Girder
21 weAIN U auaAuanamisdu 4 2,415
2550,01.35 1. vazThidudenuite
3R219 Girder YU AN
26 TUNAN 2550, Concrete I-Girder 2 820
02.44 1. AIZUNATBAUIIUIUZTA
1MGirder Widfivuam
ANYIN
15 QUAWUT 2551,  uaRmMANTI9AnIN Tungagu 225
01.50 W, vuamumanTauauawd
pgIeAIIULIN !
Concrete 1-Girder
9 IUHEU 2551, Concrete I-Girder ‘ﬁmv’ﬁ 23 7,100
01.38 . AUNUUULIAINGirder
U CrossBeam
a1l E12 (gangy) 9 FumAw 2550, i in-afanies 6 2,325
23.18 . ATZUNNWIENAUIIY
yauzuAdacaseensin
Girder 1
25 WeARNIEU Girder unauinuaY 18 5,460
2550, 01.45 W, vz §ans Girder1idndl
VUATUAIWYIN Cross
Beam
15uns1An 2551, idumanadee-iiule liingagu 210
02.54 . AuUINENTAAIARAY

il Concrete-Girder
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A15197 4.1 (MD)

aoun JuniHa anyzMING mnuTungany 3w
QA QLAY U

UiALHe guifiImeg (&) @)

1108184 2551, aleaaeniiuiennay 3 1,350
4
2339 U, YULoN [-GirderYUUU
98 Tailer

24 BW0U 2551,  58NAAANYBIMOobile Tingaau 450
02.33 1. Crane 30 M 1nzve

(Hook) UDUATUA 1NN

Touia lvaauamu

M13199 4.2 waraad I uminUNURITROUY RS INAUABUNTATI NI 1381 20.00 - 04.00 U,

AKUY / HINAWT DY UIUNIUNNIU (AN)

GO EI0  aeHE11l  agH E12

119910 Yaunidn QAN
AUVLI0 Mobile Crane (2 fiU ) 2 2 2
ANTUTOUTINN Tailer (1 AU) 1 1 1
aulddaana mson 2 2 2
AUKN / ARDI DIAAAS 4 4 4
AUIANAIY Girder VU Cross Beam 4 4 4
9101195195 6 6 6
e @ uasu hnuazen, suiuiiie 8 8 8

FINTVUA ‘ 27 27 27
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¥ F
SR W Y

A1519% 4.3 HEATIUIUNTINATUABUNTAVUAARILUR AT LAZAUATHU NS

a1/ lasams Snoundimaen  snoumuneunin | SunuSumsen
®$3) ¥w) (W)

@014 E10 (U19970) 84 84 28

a1 E11 (1sau3D) 84 84 28

agil E12 (gang) 84 84 28

MR 4.4 uassnnudvsImsiiaglifmgaed Tusmsihanvesminauidh lududa

b

Wuh Mlianuidsssenisinagiame

4' o L% d’ a QA IH' = QA
ﬁﬂ]‘u‘n/iﬂiﬁﬂ1i (W) VIHIHNUNNUTNAD LAY AITUOVBININAB LAY

(591,000 T39I IN10H)

a01H E10 (119210) 7 1
a0 E11 (uaiin) 5 1
an1¥ E12 (0ugw) 5 1

1INA15197 4.4 WUTIANUDVBINSIARQUAMgARY I luemsinuveswinau

9 1 ¥ [ ¥

Wanuanaauiidh lududaduinlanudosdensifagifmguesaiuennunaunindleso
v ] ] ' ¥ 1
Tudwndounlununeadessuuvudaurasungunnie 3 aoiil dannudveinisiia

aiffingseda TnamshauiiAaiusieegii 1 nssde 1,000 42 Tusnaviay
a A A A d 7
2. Tﬂﬂ]ﬁ‘llﬂ\'iﬂTﬁﬂﬂQUﬂ!ﬁﬁ‘l !Gﬂ%ﬂ?‘lﬂﬂ]&%ﬂﬂﬂ%ﬂﬂ@ﬂﬂim HazANUUIN AU

a wea 1 Y o
Tonauesnsiiagiiame (Failure Probabilily) Anuvwyediovesginsainisen
e . ey = J a = J
AU wazAURIY (Reliability) wagoignmis IFumasnsufanmsilomeyesginsainisen
£ ' [ v
{Mean Time Between Failure; MTBF) voe50dludutLLndoUN (Mobile Crane)
a wa v oA oA « Y A U
2.1 I@ﬂ']ﬁﬂ']ilﬂﬂ@‘l](ﬂlﬁﬁ! mmun%ﬂammqﬂﬂimLmsmqm'ﬂmmmaﬂﬂﬂu

a a L4 o a
Lﬂﬂﬂ'lilﬁﬂﬁ'lﬂ‘llﬂﬂ’qﬂﬂim (L‘Wﬁ]ﬂﬁm A) 1NAN
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o . ¢ @ o o
MgMIANUF I (Basic Event) mamsel C ginsalmsengizaanamsen

A a . . L4 o
%aii#i1 Failure Rate (FR) 170 Failure/year ¥50 v94 gilnsainisundiga = 0.01

4 1 v
AaUAUDIA1IUF O (Reliability) 91n@UA1T R(t) = ¢ ™

-0.01(1)

R (1) €

R, 0.99

I

1 U = = = 4
‘JS’NL’Jﬁ'1ﬂﬂu%%ztﬂﬂﬂﬁlﬁﬂﬁwmﬂﬂgﬂﬂim‘ﬂWiﬁlﬂWﬂé}Mﬂ

MTBF

Il

il
—
o
=
i

4 o = re o
TomanaziNanNuUdenIe (Failure Probability) ¥9491/n3aimsen

NNTANNG F() = 1-R@)=1-¢e M
Fo() = 1-Ro(®
= 1-0.99
Fe = 0.01

g @

(4 a a a d
1MRMIUNUFIY (Basic Event) 19158l D duiinaindiiy

{ A A . ..
1NA13199 2.5 H9TiA1 Failure Rate (FR). #1530 Failure/year ©39 409 Limit

Switch failure = 0.036

4 ' v
fatiumuesn MUt (Reliability) 110EUNTS R(t) = €

-0.036 (1)

R, (0 I-e

R, = 0.96

2.5
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FIUIANOUNILNANTIFIN 18999 Limit Switch 11118910

MTBF = 1

0.036
= 27773

Tomanagiian1uiene (Failure Probability) U949 Limit Switch

i

NNAUMIT F() 1-R(t) = 1-e™

I

N0

F

1-RD(®)

b 0.04

1l

Py a way voA A 4 g/ =
MINN 4.5 uaadlemamaifagiitivg anuuuredevedginsal uazergms ldanumae

newfamsidomovesginsel

1Ml maafawae  manudedoves  Temavesnsifa mqm{h’famméﬂ
Failure rate/year  gUn3al Reliability ANNRANENR feuANsIdeTE
(M )» (R=e- nt ) Failure Probability ﬂJmQﬂﬂiiﬁ
F=1-R MTBF= 1 1
p
0.01 0.99 0.01 100
D 0.036 . 0.96 0.04 27.77

21NA151971 4.5 WUﬁWﬁMWG}ﬁﬁﬂﬁllﬁﬂQﬁ/alﬁﬂﬂ1ﬂqﬂﬂiﬂfﬂlﬂﬂiﬂﬁu§"u
mﬁauﬁmwémlﬁﬂmnmmﬂ‘ﬁugm (Basic Event) 1938l C Ao gnsainsendige 1w
zv0, afed1ga Smanuiudedevesainsal (Reliability) 0.99 S Tomaifanauianaie
(Failure Probability) 0.01 nazetmsldanmundvrowdamsidomevesginssinisen 1007
wieimanisel D Ao Aulinainddza ddnaunidodovesglnsel (Reliability) 0.96 a1
TemaAnauiiana1n (Failure Probability) 0.04 tazeigmsldnumasrowdamsiduniy
DInA1ed 2.3 1oy 2.4 uaRsaNMIMSAdam AT AIna TN

o e ] 4 L4 . [ 4
Temavasmainagiamauazanulufoiiomanisel A (Fault Event) U84 Mobile Crane A4l
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oA A g e 4
ANUUNTDDD (Reliability) VOUHANTAU A

qUNMIR, = R xR,
= (0.99) (0.96)
R, = 0.95

Tommifagiiamanudenie (Failure probability) yeunansel A
qUMIF, = 1-(1-F)(1-Fp)
1-(1-0.01)(1-0.04)

0.0496

il

nnmsmumilinnuds Temafagiamannudonie (F ) veq
¢ A oA oA o . A
MMl A A9 0.0496 LaZANUUUFBDYDIQUNIAl Mobile Crane (R ,) A 0.95
a wa 1 4 Q i o C4 a
22 Temamsifagiiame uazanuiusadevesnuduilusu (vgmsal B) iAia
o g G v 1 1A
NINNAMIAUNUFIY (Basic Event) iMgn150] E AUTUDIUAIHANAIA
° o @ T 1A .
MIMUIUMNAUMT IMANTHU E AUYL 01UARANDA (Reading of labels)

d' A A
ION1TNN 2.5 B9UAT Failure Rate (FR) N30 Failure/Year %30 = 0.003

iy MANUEeLY (Reliability) 91AEUMT RE) =€

-0.003 (1
e 003 (1)

e
m
o~
—
N’
1

R, = 0.997

Ton1aNezAan U818 (Failure Probability)

1-R@)=1-¢e M

It

NTUNIT F(t)

F. () 1-R (D
= 1-0.997

F, = 0.003

t4 § L4 o a  da
1AM IAINUFIU (Basic Event) 119M3al F AUYUNANINGAA

° o = o .
ATTATUIUAIYTUNIT megmmf F aUUUNAINYNA (Selection of hand

ci .& e
Switch) 910A13199 2.5 %31A1 Failure Rate (FR.) 130 Failure/Year ¥130 = 0.001
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9
@ o

AU MANFONY (Reliability) 1InaUs R(t) = e ™

R (t) - e‘0.00] (1
F

R, = 0999

TemanoznanNudevig (Failure Proability)

1NAUAS  F(t) 1-R@W)=1-eM

i

Fe() = 1-Ry0)
= 1-0.999
F = 0.001

F

Y ¢ o
1HAMIAUNUTIM (Basic Event) Mam1sal G AUTUIAToA

o 4 a
MITAUIUMNNTUNIT INANIT G ﬂ')']ﬂJNﬂ‘WﬁTQLWi'Izﬂ'J'llILﬂgﬂﬂ“UEN
a1

e o ; & .
AUUUNADALIRININIU (Correct action under stress) 210915199 2.5 H9WA1 Failure

Rate (FR) N5 0 Failure/Year H30 [1=0.2

A ] '
AU AINUITONU (Reliability) 91nAUNIT R(1) = e ™

R (t) — e‘O‘Oz(l)
G

R, = 0818

TomanaziAanuL@en1e (Failure Probability)

NNANMT  F(©) 1-R()=1-¢e M

I

Fo® = 1-Rg40
= 1-0.818
F, = 0.18
s &

o o 1
WMAMIUNUTIY (Basic Event) WaANITL H ﬂmm‘%‘mi&

msﬁm‘;mmuﬁumﬁmamm‘f H AuRana1amnIzadduniieu

] ! & ' .
51159 (Correct Action Under Stress in 60 Sec.) 1NA1TI9N 2.5 F93A1 Failure

Rate (FR) %3 ® Failure/ Year 150 []=0.2
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v

AU AN BN (Reliability) 310ANATT R(1) = e Mt

RH(t) - e'l.o(l)

R, = 0368

Tomafezinan1udene (Failure Probability)

VNTUMIT F® = 1-RO=1-e"
F () = 1-R0

= 1-0368

F, = 063

A15199 4.6 LAA9 laMEAMSINANNUFONIY HAZANUNSDDDUDIAUUY Mobile Crane

1gmsl mawfawae  manudedeves  Temaveamsidania
Failure Rate/  @ilnsoi Reliability AAWA Failure
Year(l) R=e pt) Probability F=1-R
E 0.003 0.997 0.003
F 0.001 0.999 0.001
G 0.2 0.818 0.182
H 1.0 0.368 0.632

v 1] ¥ v 1 1]
1113199 4.6 nunawmginldinegiamgnnaudusailudundeuiiie
¥ by
MINTUNAARUF I (Basic Event) 1MaAn138i E A AUTUSMAIINA15 1900 M1IN (Load
Chart) Rawa1a UA1AMNUUTOND (Reliability) 0.997 A1 TemdiianNAANAIA (Failure

Probability) 0.003 %38 amsal F Ao audunatjuianainiial Reliability 0.999 {1 Failure

Probability 0.001 1138 1AMl G e AuTuIASuAvazH19Uila1 Reliability 0.818 A1 Failure
Probability 0.182 #3oimgniel H Ao auduusehauuindulyiien Reliability 0.368 a1

Failure Probability 0.632




58

1NN 23 0BT 24 HEALANAIINNAGIAMAATAING1 S9N
Tema veamsiingiidmganudenio uazmmﬁu%ﬁ’ums&gmm’f B (Fault Event) V09
A% Mobile Crane 18847

A eIy (Reliability) NNFUAMTVBUNANTAL B

qUNT Ry = RpxR xR xRy

(0.997) x (0.999) x (0.818) x (0.368)

R, 0.299

zs’ = LYY E=) . "y 4
Tamﬁmzmﬂqmme;mmmﬂmﬂ (Failure Probability) ¥94vigN139l B

aums F, = (-F)x(-F)x(1-Fx(-F,)

1-((1-0.003)x (1-0.001)x(1-0.182)x (1 - 0.632))

F, 1-(0.299)

Il

i

F, 0.701
nnmsfraildnnudsdemmtagiiame anudene (Fy) ves

LA ) ] 1 ’ vy
audusoiludundoufingmsst B fiv 0.701 uag AMiuFoTU (Ry) vosnudusailudy

=}

3. Temawaamsthaglifume uazauu vt YRR NHUUNYS

]
=

Tonaueansiingiiatye (Failure Probability) AUNUANIINAS gAY
VoA A . e o | Y] = Yy Y P ]
HUYB0 0 (Raliability) ﬂjaaﬂummz‘l’mmuquﬂumiilmwmuﬂ’e)uﬂsm RN uudwa
o a
‘H?amummmw (m@mim 2) 1DAN

v
o §
MaMSINUFIY (Basic Event) tnan1sal J. auaiulindes Safety Belt

9 (& wa

° ] 3 oo a w
NIATUIUAUTNNIT Lﬁﬁ!ﬂﬁﬂi’ J Nﬂ;‘]ummnluﬂé'mwmmuﬁnﬂ (Safety Belt) 210

U

P L A
AT NN 2.5 ¥9UA Failure Rate (FR.) ‘W?ﬂ H=0.9

3

#9170 A1RNFRIY (Reliability) 110aNA1T R(t) = e ™

Ry = @0

Il

R; 0.406
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ToniafoziAan1UId 8118 (Failure Probability)

1-R@t)=1-e M

NNTUNT F(1)

Fj ® = I1-R ] (t)
= 1-0.406
Fj = 0.594

£

4 4 ' o .
1IIARUTIY (Basic Event) man1sal K aua11 1391 Handrail

° 4 a e L) (% .
msfmmuanms wgnsel K§Uganuluisduan (Hand Rail) 910

~ & A
M15197 2.5 H91A1 Failure Rate (FR.) 50 | = 0.9

F4
LY

AU MANUENY (Reliability) 91nauNS R(D) =™

%

e-0.9.( 1y

1

Rk(t)

0.406

Ry
Ton1anziAnA o8 (Failure Probability)

1-R()=1-e "

il

NTUNT F(t)

Fr® = 1-Ry ()
= 1-0.406
Fy = 0.59%

[
-

M3 4.7 uaaslenia mMafagldmeg uazanuuu¥ede vesnuMuYUnge

YL IA I Conerete -Girder YUHUET HAZATUAINVIN

img 5ol AMANUAANAIA AmnuU gl Temavoansna

(Failure Rate) (L) Reliability (R =e¢ _Hty ANUHANDIRA Failure
Probability (F=1-R)

J 0.9 0.406 0.594
K 0.9 0.406 0.594
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Ns1ef 4.7 nuhaungih diAegifmgnoauiiauuuiiguuassans
aunounialfdfivustuen w?aﬂmmummﬁﬂmﬂmmq‘ﬁugm (Basic Event) (HM58
J. fio auihanlindea Safety Belt fiAnausiudadie (Reliability) 0.406 fis TenaAaay
RANWAIA (Failure Probability) 0.594 w30 imgn1sel K. Ao Au1a1ulii Handrail fid

Reliability 0.406 &A1 Failure Probability 0.594

LA

4. waslemavesmsNagliaimeg tazaMHITeReINMINNUYS

FNATH HazMIMNUUUNGI

Tenave4n151AnYLiAMe (Failure Probability) UazAINUNYRND (Reliability)
t4 | t4 e .
494 Fault Event tM@n 138 2 AUUANIINNFI uaziman1sal 1 91AIe 91 Mobile Crane
A a d ' o
1INAS9N 2.3 LAz 24 uaesauMsNAdiamaas aena1d Jaiunmlena

= e a 1 y o a o wa
YDININAYUALMARA NN YN Y uazmmuu%w VDIUNANITN 2 éﬂgﬂﬁﬂﬂ@']ﬂ%%ﬂﬂ%'}ﬂ

¥
=

ﬁq 4(Fault Event) &9

v 4y o o
ANUU DI (Reliability) voungMsal 2

@umMs R, = R,.R,

(0.406) . (0.406)

il

R, 0.165

= e = . e ¢
Temenfngiffme ANy (Failure Probability) Y9 anan1sel 2

auN3 F, = 1-(I-F,).(1-F,)
= 1-(1-0.594).(1-0.594)
F, = 1-0.165)
F, = 0.835

P = d 1 =)
NMITNN 2.3 1AY 2.4 HAAITUNITNNAUAMTAT AINDIT Nummﬂﬂmﬂ
= wa i 4 o sy .
mﬂﬁﬂ’]ilﬂﬂqnﬂl,ﬂﬂﬂ??u&aﬂﬁ15] Lmzmmml%wu VBILNANITU 1 gUANAN Mobile crane

(Fault Event) 1Adadl
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1 4 o o
ANNUUFBIY (Reliability) Yoaran13al 1

AU R, = Rp.R,)
= (0.299) . (0.95)
R, =0.284

= wa a o
TemaifnglialaA1udeNIY (Failure Probability) ¥ouran15al 1

dums  F, = 1-(1-Fp).(1-F))
= 1-(1-0.701). (1 - 0.0496)
F, = 1-(0.299).(0.95)
F, = 0716

MIni 48 uaaanaajln1siingied anu¥eliu uazlomavesnisiiaglifingain

Mobile Crane LazMIANIINNF

anyuegliame Temawpimsnaglinime A0 NFRIY
191N Mobile Crane 0.716 0.284
HAIINNIANIINNFA 0.835 0.165

¥ 4 v
1NA97 4.8 wuhdnuazgiRmgenauena U eUnIATUAAR LU B
M3 DUUAUAINYINAIVTD Mobile Crane 1AR91n Mobile Crane HA1lomavesnsiiaguame
a1 0.716 TimvesanuiFoduduiios 0.284 w3oMaanmiannniigevesnnuiisn Teae

yoImsiiagliAmegads 0.835 lswesnnuieliuduies 0.165
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MINN 4.9 uansszauaNwFely uozlomavesmsnagiiame

siugiimmg  anuderiu %2901 Temaveimsina %3901
1 Wovun 0.10-0.20 qaun 0.90-1.00
2 ou 0.30-0.40 q9 0.60-0.80
3 hunang 0.50 unang 0.50
4 ) 0.60-0.80 & 0.30-0.40
5 A1n 0.90-1.00 Fran 0.10-0.20

u: Uaan (2542)

91013797 4.9 uermamaSeuisumszdunnuidedu uag Temavasmsiia
atfmaidiy 5 sz Tavmszdunnudeiuderunngasa 0.10 - 0.20 uaash lemavosnis
{RrgUAinagaNg29a1 0.90 - 1.00 w3e MazduANUFBiUAINYIIA 0.90 - 1.00 taash
TomawesnsiingiAMad11ng1961 0.10 - 0.20

VMR 4.8 uag 4.9 Fuu maudeiudesuaasilemavesmsiia
MY S uazﬁwmmﬁaﬁuqumm7hTammmmﬂﬁﬂqﬁamqﬁw ﬁqguﬁgﬂ"lﬁ"jﬂemﬁ
mmmsgﬁﬂqﬁamﬂmﬂmﬁu%’umﬁauﬁuuué’amq (Mobile Crane) uazAISANINTIRIDY
wilnauaazl §iaaulunisenaiuneunie (Concrete-Girder) SuAaduumTIE

ADUN3IA (Concrete Pier Head) LAZUUATUAINUII (Cross Beam) YBININDES 192 ULUUAS

UIAFUNTUNNUNIUAT TG
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A319% 4.10 uaremsifSeudiou TemafuaNu UL R IWNIATFIY AS 4360

Tomaves ¥ anuguuss g
a o Jomar AS4360 o . o .
M3 32aU pdAgy dnver  thwees g9 g
- AS.4360
giiAImg 1 2 3 4 5
qann 0.90-1.00 1iialdganin A S S H E E
OF 0.60-0.80 ifaldgeB M S S H E |
1hunais 0.50 e ldunans C L M S H E '
M 030-040 1haldidniles D L L M S H
#1110 0.10-:020 1AaldenE L L M S S

N1 NSUATAANS UOZANATOUTINU ATZNTIWTINUA (2549)

s

o o g . o o Yo 1
AVUINTFIU AS 4360 u'lll'ﬁ]ﬂlﬂu@ni'm Matrix ﬂﬁztuuﬂ’nulﬁﬂ\i‘lﬂﬁ']ﬂﬂﬂ']

) S o ) @ dy
AUANMABWIIY 5 SEAY Aall

E = szduanuies FULTINN
H = szduanudes qaun

S - ssfuAnuEes 79

M = ssduanudes 1hunans
L = szduanwuides &1

[y

NI NN 4.8, 4.9 1AL 4.10 111501)SsuReUTLALANUFBININTIIAITZA

Tomauoinsifngiame UagIzAUAINTHLIDIN SRR AINGIINNUENATUADUNTA

FY E4 1
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