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Static pile load test and load trasfer measurement for large diameter piles.

3 g7F, Yongkyu Choi

AN AL - 74 TR RIS, Associate Prof, Dept of Civil & Envir. Engineering, Kyungsung
University.

SYNOPSIS : Large diameter piles can be defined as piles with diameter of at least 0.76 m (2.5 ft).
In bridge foundation, large diameter piles have been used as pier foundations and their use has been
increased greatly.

In this study, static pile load tests for large diameter piles performed in Kwangan Grande Bridge
construction site were introduced. Also, various sensor installation methods for several types of piles
(that is, open-ended steel pipe pile, drilled shafts and socketed pipe piles), pipe axial load measuring
method, load transfer analysis method and pile load test results (pile-head load - settlement curve,
and pile axial load distribution curve along the pile depth) were introduced.

Key words : Static pile load test, Large diameter piles, Bridge foundation, Kwangan Grand bridge,
Pile-head load - settlement curve, Pile axial load distribution curve.

1. M2

773 25(Large diameter pile)2 A7 076 m(25 f)ol 3 FHEoz AAF} £ JYHO'Neill,
1998). & ¥ 7129 AS U773 LHEC Y722 F2 o= o, AFHHLE ¥E Frlein
A= AAei '

77 2571284 dstg FUldA F3d DEASFAY AEHELS E 10 2osiydd. ¥ 144
g F Xl FUHAA FHEE R TEAFAGANAE TH FIAAXFP(EE FEAAG)S &
Q3R] R3PS B ofg F Aol FAHAL o]Foyx|x] st} tiut I3 in AA] AARAG
A AA(AB R, 1997) A FE AGZALE g AASFADAAA dFA0)e &Ao] A
A2 o]Fojxd AH7x HAAHA HGHAUD o]F FAUT AHFTA F LTHI)x9 ARA
FU4& Ao AAE AAFAPAAME sFA0 2HE JAFHoE FY3ld BEIN 29 FFAAA
TS 98 & AJTHEAFGA] DL EH, 2000).

2 dFA A2 AR3E BAdZ DE X diF AANAE] 5L g8 g 2o,

AA, 57129 AN FARAL At} TEA AAUAYAA W Wl AP )
Hze] FANYoINT: FLZ EANNGE B ABA) YT BES)ol A B Y2 AP o] G
H o] B4 AU AYAsl SFEFOZ FesA Ho] FAU AW oFoW 4 Ak YFoIR
.
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B LW HE ZATAA g7 TF ARAE F84E

IR L P Bk L SR ELELIE TR PR
° NYEH STET AR | el | ga2®) | 9% |2A498|gogus
(mm) (m) '
R
2 3 & A 3 i}i}if‘; 1,500 18 1,460 | S48 | naxy
AR TE
R THRES ) s0 | m27 |24 | BER | ag
B o (RCD) | _ 4
axzag? TN e
= A = k=) =%
(1995) (RCD) 1,500 1964 11,354(344))| AFH | v|&A
z:i];z A g_}‘“:
(1994) dades 1500 | 261 |2895(aH4)| 94% | vjlax
A anave
D) 1,500 | 145 [2083E4)| 4% | nag
é‘dz A] gl
FFFAE | FASA Y (Aiijsif; 1500 | 29.48 1,100 Y | &3
EEN! -
AR EGATE -
(1997) | AARAE (A;‘:E;Sin; 1,500 27.34 1,200 S5 | EF
w3t o o '
AR
AXDZA AAFANY (Aiijsm:" 1,500 244 1,560 4% | W&3F
(1997) £
AR i
R L I _‘}E}é 71 1,000 32.0 1,500 45 | 3 | 137129
F CANRD
A AAHAY *?% | 10 | w6 | zom [ saw | 24 [ eh2e)
A A A Y ?’L(gifq 1,000 40.8 2,000 AR | A | 1771
R o 608 | .
AANEA | BASAE | ASFILE (t=12 o) 38~44 500 AR 23 1374 9]
(1997)

4, e 84 2 A o FANFQ0002)S FEAY TEAAFAZIRY. F, ¢F
AASE(SF 500E L2 FASAEF)Y 4l7HA Adtste] BHr 29 FEAANY WAE SAAR 7]
FUsdly] A A=E dgen AAdRoczr E3A gt dFRe 2EHASFAHIN.

A, B5e] g9 Hold F{FAZFAMNE FE3] AR sTAdIAd e F3FHNE F
Foglen, iAol e Tt EH JFAANATES FUsAT. FUHAME Az2 19974 97
i dA BA ADFBLH HAIE T do] AP (FABHA JHAFBEY, 1997)0] HFHe
2 Y8 F U773 FFHELES d773 20 BALHAME s5HAHe] AFHE 9P AH=E
7158 & A& Aol

A, 35 SEFAFAES B¢ 73 2AZBEEHD = 2500 mm)7|zo|2z2 225 g 3
AAste AdGE At EFoE Asto FT AL e LAY, WA, NFLTH(EGL 2AZEL
% D = 1,000 mm)E & THY AFxAUEZ AlFsd AN n d+3 2AZBLED = 2,500
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mm)e WHELEoz ALHREY, ARAANFE 200804 HPBSoz ALY AR TEe dwd]
U@ HAAS BAsY] ste] NHUFE 2EHFASAAG ALANSAH AN E AR stAch

UAA, TEASFANEEAHE A8 2772 SN T Bgste REFo AARE 718K
3, £ e Foto] AR A Pz NS AT YolstA AFuAY Py A
qe gustn o nFsdrize] FAwd ol AYF BUAEE ANSHE 5 SPud Y
2 A3e AR 2Ased 798 £ e Hel,

B AFgAE FAYE AUEL GFAA F9E ATFLSA dF AARANGAAE LAY
EW, 4% YSEOIRZVLE, AFHULE, 2APVIH)) B FAFASE ANLAPY, B
553 S8, #3400 ALY, TEARNGLHLEADAZ - AT BA BY oy 2
F539 Yold mE REDTAYRE 2,

2. sEH0| HHo| Ut AR stAE HERY

sFdolY FHLE TEAFANG =T AT HAELTANA olFAAA HAY, BF AIFGAAA F
dFASE AMe THEAFTEANAN o|FoAoksiy wetA ols} FAs A FUu], AX)ul§, 4
Aol £85E 7T T AR 2L HEF gt

G5 Aole FAEAHL THEIZY AFAANGR(E, wAAA, AR B EFAA)SE A3
25 72 AFE THEHI] AT AolH, o] AFAE TEI|Z HAHHFAAN &L F Y& RAolth

ZEAFAGEL YADAG ATETA F9E & Jev F AN 2ERING S Pl &
43 E otefo] st

(1) BAGAANA EA

D572 FEANANYR JFAANAETE AT F AU 259 (5L JUG TL39 A
3 BAE g 7 e Aoln. B, AFPLF TS T3 T G NFNG(FETE 7
B #2071 E, QREETE A3V R S2YES AR JAE)Y A4 798 F A& Aol

WAL FTAY EFAAA o]} e AdE =4 HF AN 2A FEE & AL Aotk
d& 29 AF FHuIFr2 BF 2H7E FAH AT 30 % AT AFANE & god ANF
A A E o 10 % o) AT Aoz dAdr. AAgANA £P8 TEAASANGAANE &
Fdn AANLAE & & ev 3 20 2 2 THE] AHu LS oF 492 JHoA < 108
deez &9 % 38499< ARAFAHRAAA F, 1999)

EF I dwts}t Hi e GIl(turn key) FA o TAYIA o)k T2 AEE HEAF B9l
E foM d9¢ Axd RIN2FE ATHES AAFY FAFTA de FIAF AXNE A £
Ae Aoz Jghar.

(2) A&7 4A

AAGANN TEAFANEE FP317] I3 Y B AT2IVdEE AAFTH HAGA
A FRE R Fs AFHE A F= Yo 28Y, o] Al TEAFANGEAA 2AGA &
o duldAE HES G ALAE N=A FPsol AL AREARE 1T F A Rolh

(3) Al&FT AA

ANEF THEASGAF LS AABGH Addate] dAE olFE AL 2FY F Utk o] A 7
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AEE g5z AAHH Fspoll @ dAALE FAE £+ JdoH, EEVx FFANAEE F<
o] dANGH ATd 25 dAAFTHY AFARE A F US AHeloh

4) EF7)z9 B7AF Tt &8

TEIFAFAS(ZIYE, A2, 22 ) 4A4d F34F AFE AA 9 F90] A & =W
AN THFNx R @E7 x4 AAD F2EY AT ABAHE Fuen 28 F Jow, Yot
A AT ATEAE st 2726 AR AMES FABIAN2H Bl B8P Fx Q)
o E¥, FxEY #F, 2 R BF 5o 88 £= Qv

dFAole FRo] FdE FHEAFAFS Yaye =2RAAVIEEQ (A4 - ZFRAF, 20004
ARG 20FY3, 199 = BHFH] Aot F, 6871 LH7 29 HANAM LA} H
#dE FETS LA ot F£EIAL.

582 AA ¢ 71&

() 9A TFERoJZY MFFTA (B 50 mold, FHRF T TAhAAE THF AFAY 43,
Zojd we BE AAH Pyt agn TEY FE do] 24 T A% AP AT LHF (Test
Piley 4€37] £ F& €5)0 dg FAJANA LS A oF @} ojd, ANFTHAE F33F AF
BAE FF £€ A3ty FeFACNE FAsoF . AFNAY FATE AVEARATL sets o
of 3tm, ANtz o] AA WA AF FTE T/ F Jo. @, dASAANAN ANFLHA AT A
AstA o] T Agde ATR7I HARAL AT TEFAFAFE AAY 5 . o] B¢
% MdAGANNY TEGASAYEHA T8 PPz AP ojof Frl

5851 g% 3443 4F NAH

(3) Atz mt ZAFHE TE AAYFUF] IAAAH L dE37] THIY F& ¢H4
A AJAFAEE Fhstd e Aol /M Foh Y, B9 H AXHAAHF 4l 2HEAS
Ao 23 AYEE 74d AU AP DS A AsA el TG 9ol Adgxy AP
FTAE AHEEtd FRAAYFAANEE FAY + o BEA FdFHdol EAS st YHI|x9
}FA A AT S gefstfor drth

@ 925el Pore AFAYARE B WFstelol H), WP PRI A5 237
$E gloi} o Agels #FHol Y& walstelol k.

5852 AEE%9 3&dy AEAAY

(3) Atz wet e JLE FIAAAEAANHG L AAAQJANFLE2REH At A9
74 AR UE Poln, AzA AAE EUE A AXFHITHoer AU4F Awte Hqg F
d Ao oz FHL FE o

586.1 9259 sg+HAAY

FHEYL we JUEY AN AYe FHAJANGE F39 ZASE Ao HF AIAH de
Jgeol, AR Wy FIFFIY T L AA4FH By, ZPMYIE AFAE o] 8% By T 9
s FAY F= o AA FREF L AN AAE AAFe] ofd BSelE, o' ¥HS
Z3ste ALgste Aol Fo. :
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3. stSH0] sy
(1) 3F Aol

TSI FH & Alolo] BASE MRHLE $Y - WUY - AR 54, 2F - F A2dyd Js
EE 829 B3 F4, 2 259 4A ¥y T 3 9FL Tt (Vesic, 1977). 85 Ho
N WYeze d&e 1A UL € F on, drldAe 4830 B (H &7, 1989)9 &3
A vt Ay

D A¥3A ¥y

2) 335 o] #+E& o] &8 WY
3) &4 - zA B

4) & 22 WY B

(2) 483< Ay

7t GAE 8% Hol Y WL AEAA WY &, 29 1 @A 2ol ZaLHa 3 g
A 25 F8F ASZAE F& Ex j4dsdq 29 1 ) B AF} 2L 2839 EXE 4 A
SeAEE 4 §A%e Aot 7 Dolx, #Y] o7t Loi#, AR £3 3F Q7 Astg @
5% 2¥ 2 @9 U4t 29 2 )9 #5 Qe TF £ we ddd 83 veez, @
5 A9 (z = DM, e €5 Ad7tA Adgd F85¢ e, Q = Q - Q) 9% FW v
ge 2 vedn. 83, 959 £33 P2 v £3F FA9 238 dF Jere 25 Ex
& o2 Arle 29 29 5@ 89 (f)o)W, dsd Zo] ved 4 it

1 do@

fo(z) = ~ P dz

Q(2)7F A°] zo] weh Fashd, B4 vHF 9 = 2Y 2 (O YEhd RAAY %o ;e e
wef, @A (A)F TEF APAS (E)E €3, 2% v £3 W), woE ¢H, AN 23
 2E F3F 22X T4 Q@28 143y o) zolM TE $3 WY w(z)E ue ozxg 4
2% & o

wiz) =wo- ———— ["Q@ dz e @)
A-Ep Y0

wetA], AL TE Az XA F Byt opg BEo AFE AAFSE ° §LE $ 9
ovg g FQAHL v gy & 4 Qe Ao}

(3 3% Aol 489 848 Wt

o] F3E B39 FHE #FT Ao FHL THY HFAX AFE At o)84¥ F g
Be ol d&3 28 EFoz 4% £ Ao (H L5 1998).

D 2571x9 33 A €&
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- oty A Y £
- Z AZo)A 9 pRLEFH HAAA §8 AN

- A AR EE (« e 938 5P Pay)
— HA3 44 59
2) 28 729 #F Aol AS 73
3) &% Aol AN 98¢ ¢ A&F AY %5

4) A NF BE) B

5) AHE 2 BEd] &

1 L 1 |
¥ h WA m—

o P
' ‘ ) N I
t ] : !
1 ] S o
: R
t o

M [
| SO | E 3 Li

1] .

Pravaccncco B RV R

TR R R )

(a) &HF by 445

npiw

j‘; ;f j \- RENG

Hor ¢nd

(b) Helel BE RHP X2

a9 1 35l A4 =
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1, ew tatz)
T O -

|y o |
T

L 7t J
j -y " _
- =

o ——— h
b e oyt 0y e

l * = L
Wo=H,— = [lQR)dz A =Agdw/dz. & T PLE @
fp

(8) ¥=NR (b) Hslz2 BEX (©) DIESHL BEE
3% 2 2dEEY dFA

4. st=H0| SHYAE X
(1) F3F ASEAMY A% L 4

dutzog ALLEHIT Je 23F AZLE AMEE A7) A T2 (electrical resistance type)d} I F4
(vibrating type)=s € 4 Utk AZIAGY A9 A9 HFolUd AXAAA i oE F oy U
T4 AFAHL 53y ALY T wE gt ALAE 7k 4 vk wE AFA MM
73S ARIALNA 714 SAFoz2 AFH ABFHEE HFo|Y AXAHANA Lol WAl
AL AgHd e i Aol e F A HAZel= FH M (optical fiber sensor)?t TE7| x99 A3
Al §4571% .

AEA AN ALoe AFuA(vibrating strip type)® % &2 (vibrating wire type)dA7F Qo
B ZIAAEFLZ AAHD J AVAGTE AN ASdE TEFARAEE 2= A3 FJH A
ZA7le EE AR & oy 23EdE AH FFANLY U gz B AT e Ay sA
Mg AFst AL ¥y AN F83 AFFTAL AYE U, AYE EUAY, AFA F
v, AAqHE, J&A A8, 94244 99, ¢AF3AId2 A, G adn $EAE Sy, 4 F
Aol Y FAHQ] A9 AAdEE AFGAFTAY 143 7igoln XHo] AFHY Qe A
2 Q3.

qEo FF, AAY F7/, AXNYY T we F8dF ASE AA HATH b dE F U
A7l AR 2EFQ AoAR FAZAA 3 Z(full-bridge circuit)& ©|FEZ AZd ¥R
X et REH AAE AASE RAo2 dFon, F83 FAHL QXGRS & SHEFRY =&
AEHY ZBLEY Ao 983 FHY), AMAL vEBEE §3H, AANAA, 4248 A
2 2 B5E Ad §4H, 281 i &8 9dFHM A Folu.

5o A Axe AFd BY & vdEHo ok strg W wE a3 dFAAHY HYdx
] $ fgsladol 3o} =3 AME) AZAH BI L AF £HA AAMo} £AHRA FE 2 FHof ot

AZNAGA AM A AXAgAe w Fostedof 3, 489 FLE, TEFAYAY FF, A
719 FF < 1ty AAHr ok AHEE £ JdE ZAYHES ¥ 29 JdER e, 4719
274 (Active) =EHRQ] AlojA & AL SHdAMNINZIF /MY F& Wez d#iA JdH(Dunnicliff,
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1988).

AFASANAEL AA 9

o FF AR AFL 7

¥ 2. Wheatstone Bridge Networks

£,

713t ok & o)t}

Type

Advantages

Limitations

" Bridge
. Factor®

49 32, 2994 ol W HYHolol sz Algy

Usage

Quarter, two-wire

system; Flgure
8.15a

Quarter, three-
wirc system;
Figure 8.15b

Half, with dummy
Eage; Fxgure .
8.16a

Half, with both
gages active, at
90 10 each
other (Poissan
effect); Figure
B.16b

Half, with both
gages fully nc.

tive, equal ten- ©

sile and com-
pressive
strains; Flgure
B.16¢

Full, with dummy
pgages; Figure
8.17a

Full, with ail

“gages active,

two at 9" to

other two (Pols.
son cffect); Flg— :

ure 8.17b

Full, with all
gages Mully ac-,
tive, two ton-

aile, twWo Gom- ..

pressive. egual

strains; Figure

8.17c. .

Least expensive

- Easiest to usc

Eliminates error
caused by
temperature
changes at
leads

" No temperature

effects

No tempérsture
effects

Mo temperature
effects

No temperature
“effects

No temperature
. effects

Mo temperaturc
effects
Maxinium out-
. prat

Sensitive to t;ml ¥

perature change

at gage and leads
Nonlinear af high:

strain levels

Sensitive to tem~-
perature change’
ar gage

Nonlinear at hlgh

strain levels

Dummy must be
unsiressed und
bonded 10 same
matertal and at
same tempera-
ture as active
sage ‘

Not suitable for bi-
axiol stress fickls

¥

Bridge nétwork not
always possible
to achieve

Maost expensive

Most expensive
Not suitable for bi-
axial stress flelds

Most expensive

i

1.0

1.0

1.0

13

A

2.0

z.6

© 4.0

Use only in laboratory environ-
ment al constant temperature

Never use. in geotechnical field
applications :

Most populur network for stress/
strain analysis on structures

Lonz-term tests on structures
where temperature. variations
are great and increased accu-
rocy is requited

May bé uséd on long columns or
tendons: subject to uniaxial
loads -

Measurement of bénding of beoms
Cantilever type transducers
'I‘urswm\l trnnaducprs

Rarc: ... o fa
Tonsion links or sompression ¢ol«

umns. for exdmple, load cells !
P r'i B

Bending beams: -

*

'Outpm refative W quayter Igrldue network . See ﬁgum 8 15~8 17, Assumues Ar =~ 0, p = 0.3, AR m sivall
stress ficki, and all gages at.same temperature. : ; .

2) AYLES A7

JEHY URA3EA $Use2 AU dYe 4FRUS. 290, Aded, 92l
%, 924U EHEA 5o f9stelol an,
= gioh

~-116-
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3 AEs 54

FEAFAYIA SANM ou] ZHo] WRE 5 o F, ANHR F NYLEAT AH ¥,
22n SEAFANLAN AARY NBFAE 271K 43 R 2 WAD 3 FIL 9 23
& ANsAcl g B3, YHLEe FolE Yz Asa Yo IRAEL 45 WAL e
d, o) ASolE 5 A5E WA S22 IFA AAE A8 47 gl

YEAFNGA FZH5QA Wt ASHOT BEEHFL Ao sul, B2 YRE ¥ AS
oA Q9 F719 3% AF TEo| FFo] BRAA HeAE B=A GAgdo v},

BEASAIRo] FRHT ¢ F VAR WAy FolE AFVAU 4L U 43
ASHAL A8 24 Sastelop Bt

(4) tFAo] 4

Z71R], NFF ZF8F ZFAA, EAFANEA FAX] 5§ o838t Hold e TEFIFY &
X & AA3oF §it

& B9 949 RAoNE(zi, z, z)NA SAHE TE FFol Qi Q, QuelEd olE o]&3do W
F8Ee] RXIEE A (2)d o8] 78 & dor, g9 Fhel dF HEvpA$H S a7 3049 2ol
T8 =

Q ton A tmd
> >
Zj4 Jz:%': o=
Z; {o} &
Ay o
Ziy E?J /L_, Qe
zV z v
e (m
D
(FHEP) ol
(a) 5e| Yol (b) BetERRT (c) BT njatSee 2 g

Qi-1, Qi Qir1 538 &

92 TN AV Sy = 42 =

GHASAYY g, = —%—

ad 3 24393 sFdel AAY
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5. ity 2= HxstAIE = st=ToIEY Al
5.1 JiR
(D ESHAAE A4

B2 AHAFTA AN dTR 2H i FAGAYe] £HE 1TT7 5T ANEAANE
24 49 Y.

A\y P2 NS

\N

20012 ZEANNE A0S ) r=-' %/ |
' N;’}W// i/g : (@

/s

, )
RN é’\’ ©

¢

’/l':;t:’_': 3
‘ ‘a."'f s by
?§E:ﬁ?%gq§§;:\\<z
L RN

(34% (w2}

:
B el 8 B BEEE &

=3
=

39 4 ATAESE ZAAE A=
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@ AUz TERZAFAGY 2 D oo

AAGAS AFx7de F#3HA B ou AFEFT AAFHJe=z ALGqAEFd a3 AE
F AR, 7AEE 2EV2EY AIAANHF st A A AL T F UMt B, A
AdAd s AHA EPd e ARyt 137 537 dFTAN SAste Aoz FUAH,
& A%ddel AFTE THV|Z AFTHE 2RI YRF Afole BANYE FTHE T = AN
th(H &, 2000). EF, Hustvdel AEF A 247 AR EFEMP20 - MP1l, MP12 - P§,
PY2 - P3)d] i@ ¢ANY AEE TH3AH.

A ALETS] SEASFANE LS HAGASG AF27 FYHAA X3t HAH3 dAdEe &8
HA Rigonz Addite ARE o]FA RIgoy THEI|Z AFHGAAT &85 oldF
o] gttt a2, ojst e WTR AAFNGAAE FF FABIA Y TEI 2 HAVIEY R4
28544 £ & Aoz g4

(3) EERAQAY 8
Bz AHAEZAA FAE AT AFLESA dF BASFAELE & 39 230, of&d,

1997d0] G ANAAA F9Y FRLE] g NY HLE £k

¥ 3 UTE ANPEEF A ASAARANE 2%

T JerdlR AAFAL ' G AxAA
AlEZE 713 TP1 TP2 TP3 TP4
ANEAA 5F T (HF4) 137 EH ) 15T 2F T3
YN -TENE RP2-P1 MP11-P6~13 MP11-P2~9
P F3dd &A% F3dd 249 AR 2AH 3G A
N AP TS Bons oL Qe Az AR
53 A A5 Al aEs Al D= Algae
€5 A% 1,000 1,000 1,000 508
A (mm) ' ' ' (t = 12 mm)
4 o)
32 396 408 38~40
(m)
N@3FE (B) 1,500 2,000 500
AA}FE (B) 500 500 165
EEEE
EE=(Q = 2500mm) AYetE AR
sEA e LI i
o} o} 3 2] 2
(0127%24%T) 2709 ieA ey (A< 5008)
"] 3 AZAA Ax AZAA dH AZAA HXA AZAAN AX
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5.2 At2ll 1 (TP1, Estetol]l 238 i7Z HIEIMUK)
D AX A

AlEEE TPl did @R AFUHol Fubd AAojold 283 2L AZAME ARslx B
831 ZE 24 (vibrating type) AAME T3t FA A4}

FHEHAEAZIANE D52 FANESY FI o2 FAHY QorE 7 BAd FLHE= 3F9 mar)E
dotlior go. metx, TIAYE YA FIEHAE 4F HAgon g9 Rojd faELY
A% AZSHAE 444N AX&A. £, F2de AVAGH 2EHQ] AXE JAAMI=2
(full bridge circuit)& TA}EE HX3t B L& & ¢ YEE 3Pt TPl HAF =3
T 3L AM9 AR E AR F£HE 19 50 EAEQUT

(2) ANBEF AT

RCDH & )83t 2%& ¢83tn TS AYsted, o) o Z FTgoEe A AFANE
of Mgy glenz FIY A FAE ol ok ¥ FIPo) Ye AN AR
Tl ZPANTNEAN FIEE MAY ALSdAT G714, FHAFANGA AFY SHANE 2487
A BAARE AAFAT. BT Aslol ¢EHY FTIANEES BAREY. od ZaYE g
A ARAlZE ALl el RANY] Awe] oG AFAMY &4E WAEI Y3
o QZAA 4E9 Holt AGs9 FAG AFe AHEE A HET F UEE BAE dFE R
& %A "Holof st EF, EdEHY AFA HXE WM E) LR GEF Fostoiof T
ZAYE Bdo] g8 HY A E JAE dZHA FAG AN AXgwF, d2F A9Q, F2g 4
¥, EAYEHA AFo] 7 AWM g FH}Yon, TEASANIANRA Fr1He2 £ Y
Hez £3L AL

Q) ZEANANE 3 R ST &3

TP1E 4% Ad8 AFELELTHFoIR 2T, M ATd THES HHLTHoZ A3 A
o] /53R 2ER AFIAE AT AP L WwHoz ALt FAA 127 mme] FAE A
e FZo qAHAA 128¥(FF 6714 29) WA A

TP1dl thdt ZHZASAE AF L A 19 YRS 9714, 5008 &3 479 FEAA 49,
LVDT 470 &€ AH&3t 2Hn o 284 337 JaFe A5EFAN2EE T3 AFsAT. 35
ARGAE 1258 (HAET 25%)% F7HAA 12842 dAHAoH, 250E(HAEF 50% SA) F
7t gARg Adst 657712 At 4 F7d dFaAE B 49 JEAT. AdAsaA
L500E A 12212 ti7lste A& AYsAeyd ZIHYE FA 9 5o fidso] 1200822 3F S
29 F71AEE A Ao

TEFITFHL IFTTEYAASG A7AFHANE A S F A= A55HAN 29 CRIXE
AHEEtR e, of 3R AFoz AN HH L YA AT
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RP 2

<Leve! of Gage>

L MXRY :
Al o 21(32.00 (33.60)"  mciolx|
TA) a,(b.c ) w22z (31.85) Level 13 (31.75) BOX A TYPE
(A) a,b,c (30.05) Level 12 (30.20) 4.4 =
(27.30) Ax 2502 ' o m
(B) a,b (26.70) Level 11 2l :
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4. 74 F714 dFAqs @A

F71 A 3aA Q/Qp""(%)

@ | ot - 125t - 250t - 125t — 0t — Next Cycle 50

@ | 0t - 20t — 3Bt — 500t — 300t =375t — 20t — 0t — Next Cycle 100

@ | 0t — 250t - 500t - 625t — 750t — 625t — 500t — 250t — Ot — Next Cycle 150
0t — 250t — 500t — 750t — 875t — 1000t — 875t — 750t — 500t — 250t — Ot

@ 200
— Next Cycle
0t — 250t — 500t — 750t — 1000t — 1150t — 1000t — 750t — 500t — 250t — Ot

® 250
— Next Cycle

® 0t — 125t — 250t — 500t — 750t — 1000t — 1150t — 1250t —1375t — 1500t 20
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0t — 125t — 250t — 125t — Ot — Next Cycle

0t — 125t — 250t — 375t — 500t — 300t — 0t — Next Cycle

0t — 125t — 250t — 500t — 625t — 750t — 600t — 300t — Ot — Next Cycle

0t — 125t — 250t — 500t — 750t — 875t — 1000t — 800t — 600t — 300 — Ot —
Next Cycle

Ot — 125t — 250t — 500t — 750t — 1000t — 1125t — 1250t — 1000t — 700t — 300
— 0t — Next Cycle
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Q@ ©|6 66|00
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®
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