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I. M g

Aot EXNE AAF 8, 944, Ak¢-FE,
7Y Tl g3l 242 F 3ot Aot A=A
ayF, FHHA 2 7, AvAde ZA7t
A7)Ed XA ASE AvAge] B} 2 WFe
AR g}, 53] e FAX e QA FEAY A
Aol \ls) =717 FA3 7% 0] meksiA JiQlel) w
A 4uAde] Bt a7 A9t g

FEIHEe §43 AFFRZZAREL ol8%
7+&2)A), Maryland bridge, Implant%-0] 3tk @
WS "iterhe 2R 3, AdA 2 AR
29 g, m@He] FE& FE3] gt &
A 7NEd, AnE L A4 nELS F 5 Ue
wdo 2 XgAEE Mok gk

1957'd Ewing"& 2] Hel7t FouA e
AR S} AFY AFEAE AT YW ca-
ntilever bridge® AHAZ & 4 Uizl 3Tt
Shillingbergs?€ (2T AAE S83| wowly
slete-5Al ZHEA7F RPHA Yok A s
T o] 83 ZWR ZAe9 FHEo| HFHolzi
Bagch T8 FEX keyway't rest seatS A
A3te] 7329 keyyt rest7t Eoi7tA #o2H
AR 9 BAtolE& BA™ = Ik ATk Gold-
fogel5¥& okl Aol e Aot B¢ 7}
T ] TAHe] FAX)9 A4HE wrap-around ¥
gz 8 5 A AF3A Fax FAgFo
A 4+ vk sk, £ Johnstond &
Vg A 8] AR restS AX8HA] gk AR o par-
tial veneer crown® ¥ cantilever bridgex 7538}
tin son ExEe] A3 ARF FFUt B
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UEA

g AL $& 2H4E VAL F v 9.
Schweitzers®2 AW oj® ZHH AZAfe]
7VEAE AR GRS FEE0] 2AFL 44,
WALAEHE Fdgle] fAISEIT A Bt
AF g8 A, Ax)9 2ol 21 FE7 Yon
Ba¥d A, 4, /A7 ¢4z gken
AR, FEAA 7HEA7E FARAANA ofE AAE
e A YA, 7153 AJZA FARY A4
Zg-H e MX| o] g AA2E-9 Ylert dre
Aol olsiA dEEc Basigich

Zotel] ege] iR I A= 7o)
gyt 2 o] AEd A Holvd A2
oo w3 sty A2FLS 47t dojdns
® 28 25 WP EE strain gaugesd®,
brittle coating technique”, finite element method,
photoelastic stress analysis® ¥°] ith. 2 $ %
BRAEAHLE BRH Atolo] FFsuA she B
ARYg AXAIL & 7HEHE m¥ ] §Fol
S F4do] NFTE TIEAN BY) A
<3 3 F2EEYES doFozH Folgt
Hot vehdsd] old] o3 8tog gEol 47
FHAE AH £ 5 4T o= FHdA o
THZ BAEE7IE €A 898 F itk Ao
Act.

TG Ho A= 19359 Zak?7} olAH4H EAy
22 IYe wRgYo) @3l ATFE ol mA,
HE&g, RAT oA A& o]l8=o] gon =
HlME B AT7t o)FoiR g,

cantilever bridge°] 218 o] 71E{xH X o=
3l go] dAGPH?, oju A7 gH) AV I}

A7 g, @], 240, A2F 1%, AU



ZArzo] mE o Aoz Agdch Ao 24X
FES 38 AAE AUAZ 3= cantilever bri-
dgeT 2 F¢ YAHOR AMEHY gom o7
g4 a7 A=} gobo. a2y AA ¢
FAE 282 % A8t EAle AFE o F7A
A% Holrt,

B AFe 4 FEX FHA AXHE AdA=R
= cantilever bridge® FANE A N2F 2
7o el AR} AF FAAY AzId 7
Ae $99) P vlE AR Ao o)
A ¥ 2 2r1E EuA 9oy 7kE
AE 58 94 FHRAZ A= Az o] Mg
Herte #us Bz gk olg 93 2714
Z %9 cantilever bridge®t 3-unit bridge® AZE
170l wet 44 Aae shEAel P& RS
A5 AZZTo et $YHEA FES BEHRE S
o] &3] vw3lo] <fzte] AL ASiel Hudle
ufolc},

Al
=

=1}
ES
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xHE I:llté‘l
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1. Agxiz

B Aye AdAy APARE o]EE FEA%
AA 2 A1AFAE Wheeler®ol Q&) AZ8 )¢}
aznz B4 E29 PL-1 typed epoxy resin
(Measurements Group, Inc, US.A)E ©]&3A
AZR R AAZZ Q] Z2FL PL-3 types] epoxy
resin(Measurements Group, Inc., USA) 22 A&
Qe x2et B9i= silicone oil(Measure-
ments Group, Inc, US.A)E A3 X 2E29)
Sgdgo] H)aF gol3H 3t FFe T3
PFM bridges2 #1231 cH(Fig. 1).

l———————- cantilever bridge

-PL-1 type
€poxy resin

epoxy resin

Fig. 1. Schematic illustration of photoelastic
model
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2. Algury

D 2¥EF

23e 7139 Feo] W& Al FF 9} 3-unit bri-
dgeE &AM v} FH= syl AN 2o AR
surte ARz sl ded] MEAE BT
Fel(Fig. 2012 EX 2L 71F ) 2§ o)
A B AR Arle HAYE FAAI
Al AXNE A2 35 FAAY DAH rest
seatS FA3MA 7} A9 restE AAL £ UA &
e (Fig. 3)oln, AA 3o Y wgoz A
A& AR 35 71EX9] S gt AFPA
AX 7R S49¥el 2839 YA4EE ImmAE
g Jel, F 7HEX9) 24 FERe SuPAY
HoE HY 0By &3 Hd@om By B
E74o] HA AA 2Y(Fig 4 A3kt A
23L& olEH Hady] 3 FHAY AXNE A
X2 3= 3-unit bridge 2 A& AHFig.
5).

Z 2¥d gty A2F 1A w8 HEA
& ulE37] A ol FA XF/A RN 11
5% (Fig. 5) ¢ A%k ¥]Ql 1 1 (Fig. 7) 28]x
3 F3) ek 11 1.25(Fig. 6) 2 Z7] o2
AAEY A9 vrtA] ZZ) HEs) £F 127HA
2FE AYitoez sIAHTable 1, 2).

Fig. 3. Cantilever bridge with rest-extension
pontic



Fig. 4. Cantilever bridge with wrap-around
pontic

Fig. 6. 3-unit bridge (CR/R ratio 1: 1.25)

Table 1. Models according to crown/root ratio and

pontic type

CR/R ratio 1:1 1:125 1:15
bridge type
3-unit bridge 3UL  3UM  3UH
cantilever bridge CSL CSM CSH
with simple pontic
cantilever bridge CWL CWM CWH
with arap-around pontic
cantilever bridge CRL. CRM CRH

with rest-extension pontic

Table 2. Root length of each tooth according tc
crown/root ratio(mm)

CRRwato  1:95 15795 1:1
tooth
central incisor 141 129 118
canine 16.2 149 135
first premolar 135 124 113
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Fig. 5. 3-unit bridge (CR/R ratio 1: 15)

Fig. 7. 3-unit bridge (CR/R ratio 1: 1)

2) 28A4%

Hol2 8- A 2317 YA HA Wheelerdl] 2] 3f
AZE Ao} A7]9} 2L typodont’d<] XoHE ILF
QAAA (Exaflex, G-C Dental Industrial Co., Tokyo,
Japan) & o}&3t A7BE HHAog EA .
A=A A= GH Xopdeld 533 PFM AR
AAAog APHAR €59 margine 90°
shoulder& F312™ 42L& chamfer2 J43tAH.

QENE ol 4¥ A Xojgt AUNE ol &=
AAE g Hokg ARG vhe oAl 2F ¥4
(Exaflex, G-C Dental Industrial Co., Tokyo, Japan)
Z QAME A5l PL-1 typed] epoxy resing F-o
224 A= e o3 o] AFstch

4¢9) BF2E2 B¥E PL-1 typed] epoxy re-
sin®} hardener® 4222 LEE &4 4 T4
g0y ¢719) 0]l A8} resin® hardener?]
H]&o] 100 : 208 FANZF HA &7 47 gL
The o) S9) 2EE P-43¢E AT F T AAE
Egste] FLF EFA7E HA QA /L @



e wg B 98 x5} /A 52T
H3le W 1% AL TE 2¥0] WS 79
e} o)L LN TRl vy 4N F &A
FHo) HAS 7 B KolRP & 4& 5 AAh

AzF LEE AR g8 27 A4A (putty
type) 71X S9 & AF}L &Y A B F 2L
Aotz FY AR Xo} 4 Zv]e FPE& Fol
Fad Xol R¥-& XA Aoty FY
T4 Abololl A ko] FFE 1T A Al (injec-
tion type) 2 ¢33] B-3loich. Xols AP A
G AAE FAN] AA Hu2 T FAE
IFANFCH Hzte] Y BFE o] AIE o] &3
Aggozy AN 2¥& FY3A FAch

FAA ] g4 FT&HS AXY 24 FEHE 79
7+H & Wheelere] 93l A29 B3 285 2739
5mm= &3t

silicone oil(Measurements Group, Inc, US.A) &
B Aoreyel X2 HYd =¥k dry
oven(Ultraviolet Ray Auto-St_érfliz\er, H-5000A, Han
Shin Med. Co., Ltd)& 52—'57C3}t 574 A2
o Sl A 7 A4 A putty type) S F

& 28¥ol Y9 ¥} 52—57C7F A EA
3 EFAF o F EES 2 F A 3}
At

FeAd AEY PL-3 type? resin® hardeners
719 o1& IA3le] At F4E IV A A
o8 24 9 100" 1509 A/ A 870
24z g}, olEE 57C7F A 7t F ¥ resind

hardener® Z 3T} E&AS £x7F 60Tl

ol2He W nF QA FYo 71X G7IA
%A & AR AA3] F& F dry oven?
ADE 13 24N FAHAY. FTHE FEEE
e FEA4 AQ AA7 ddsA SFFTol
HAe7te Qs FHoiv JARe B2
He AARed SRV ESARIEE vtEA R grin-
der-polisher(Buehler-UK Ltd., Coventry, England)
°] 43t polishing3tsich.
B A5 Aot} Nz2Fg I F LF
QBAZ QFE A5 4749 7HsdAE A%
3ot

Z 3o RIES FEHEY g oz 9
HEYANE BEYEYH) LA AL AAY &

=
=
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QA=E temporary cement(Optow Trial Cement,
Teledyne Getz, USA)E &3l AL&3l%T)

3) 3FY =4 2 HEA

Zzbe] 23 g Hn2 13T oo 1kgF 9
FA s FFA FAY FY Fun A
%71(Model PA-420, Riken Keiki Fine Instrument
Co. Ltd,, Japan) & Al&-3l Adjxe} AHA9) 2]
Z2Z9) Jehte $EE S #EHY. o
H37VE analyzer$} polarizer’t A= 2zt o] 51
dark field7} ¥ 2 H 3319 light field7t == dark
fieldol A fringe’t Auige] &ME 713oz &
E3A ol g8

SYHES 3L FO F5EA H4: FEE
ARl AGEE o] FHAFR JEER &
bz} AL YL B3 I &AE FIYT. F
A= blacke] 02}, red 9} blue-greenAto] 7} 11},
FHA red$} green Ato]7} 231, AIAA red<} green
Abol7t 3z18 JEPAtH(Table 3). F88e &
29 o3 F33} A

f
1= y= % SoEln dgege

) NF
Ty™ n 'sin 202 A4HEr)

D YRR
DA
|

: gz

© 5 oM oz

AZE FEoZ2 AMR¥E PL-3 typed epoxy re-
sin "¢ WAeEH7] gge] ko] FAAEFE
e FEAEE F78ke bk §58 A1
F 202 Fo & 23 AR Fgozn A4
APYFL TS Zd0] HA st

£ A7 E o8 Ry BU3 315 98
AIZE B¢ Fol 4] 7Y A4S BHEs v
43



Table 3. Dominant isochromatic fringe colors for
full-field interpretation

Color Approximate Fringe Order
Black 0
Yellow 0.6
Red 09
Purple(Tint of Passage) 10
Blue-Green 12
Yellow 15
Red 175
Red/Green Transition 2.0
Green 22
Yellow 25
Red 28
Red/Green Transition 30
Green 32

o, Agds

1. X|2/XIZ2H| 1: 121 e SHEE

1) 3-unit bridge(model 3UL)

F42)9 AR 2F 2T FHo $3o] IF
Hon FAX7} 229 FHAE YePR AR
7t 159 FHATE Vel AX R FHA] &
o] o @o] WA o NARE E ¢} 0.6914 09
9] XA HPg FHx7 JEbcH(Fig. 8).

2) 9a¥ 71FA9Y cantilever bridge(model
CSL)

A2 AHEEHE AR 29 329 FA
FHz7 Jebth I ARG FHVE AR
A2G A4S AR 3 24 XaE o
129 FHARE7E AR velgn. =3 099
FHaert 32 FHA 9 A2de] Jelda 24
A7 1.09] FHA7E Vel (Fig. 9).

3) wrap-aroundd 7FEA 9] cantilever bridge
(model CWL)

AR A2l 2,09 FHx7F JEER FE3)
9] A2¢ 1759 FHAGE BAYh ol 2F
CSLe dja} 7x] X}oge] ggo] o] YolAln
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AFoz FAXC Y] NS JErd
o} AX XA Roje SADL e} 129 FHINFE
Hol ¥ CSLY 2 $HEXEE e,

FHZ FAA (ZdNe 1759 FHIA¢7F vE
et ol 2Y CSLAl vis] 7HEAg He 24
AERE T3 S8 APAZE o] A
& Jvehddka 3. ofg-E w4t 169 T4
57t HE $AR] B R UERE A% olE H
wska Yok(Fig. 10).

4) rest?} Y& 71339 cantilever bridge(model
CRL)

ANY A2 209 FRF7 R @4
Fejoll vk A3 e SHYEXE Y F=
FAN A2 1759 B} 3718 RHASE 2o
restol]l 93] o] o] EAHE Aoz Hgow
2y CWLI= & Z2FE vy,

AR 9 24 AARRE 069 FAF) ZAE Ty
AFE o o] go] #4322 B THFig,
11).

2. R[B/R|ZH|7} 1:1.259 B 2T

1) 3-unit bridge(model 3UM)

TAX G AR X229 A7 129 1459 By
A7 Vel 23 3ULY 23 vSsbA Jelgd.

Table 4. Fringe orders on the root apex area of
the left central incisor and canine

CR/R ratio bridge type central incisor  canine
1:1 3UL 22 15
CsL 09 32
. CWL 175 20
CRL 175 2.0

1:125 3UM 12 135
CSM 09 22
CWwM 11 20
CRM 12 20

1:15 3UH 12 135
CSH 09 19
CWH 105 19

CRH 1.05 175




ARRE AXYG FHAANN BF 069 g3 &
YEXE ¥d gL A FE3n YA gde
Aoz JeltH(Fig 12).

2)
CSM)

Ax NI 229 FHaE7F JEIRT. 2
CSLEThE ZHou JA Aol #=d §Ho]
AFHE Aoz BAY, AR AR
FY71 A2 945N Vel e X7 Fe] 1.359)
FYxeE B XA Sl LA e
Aoz Ht. F3HX XIddE 099 FHA
FE 2P AR 3% o & 109 FHASFE
BYed ol /IBXNE §3 FEA AgHe
$9 F 349o] vy ¢ Jepdga A (Fig.
13).

&y 71FX 9] cantilever bridge(model

3) wrap-around® 7}3X]€] cantilever bridge
(model CWM) ,

AX A293 X)7FR) 747 205 129 FHA
F& B9en AR I 119 FHASFE
2o 94 $HA =2 §o] £AtEE FdE Vel
FAX 9 24 AAFE 0959 FHAFE B =Y
CSMoll vl3) S8 e] Hgo] Bo] o]FA1 S-S
BAFQY. ofgy EFP CWLYl w3 Eo e
$80] E¥3la &S ¢ + UK Fig 14).

4) rest’F Q€ 7+FA 9 cantilever bridge(model
CRL)

A e HIved 20, FEX 2D 129 F
HAE Ho] 28 CWMH v]s:d 39 #A4Fgaol
el obge AX ABFFAAE 09 xe A2

Bussnt Ba AQAAE H2e U] Bol

43P S BAFYn ANFoeZ 3 CRLY
Hl&)) $-3o] @ol 743988 Jelok(Fig. 15).

3. X|2/X3H] 1: 1,52 FPe| SEER

1) 3-unit bridge(model 3UL)

FYx7t @R AR AIDN EF 129
1352 vEth §Eel FEXZE JFHE ol
®o] Q1A 23 3UMAIA A btk X
AR 2AZ 2L 069 FHAE7 et
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AAAQA 3L 23 3ULeY 2Y 3uME =
3A Jebtch(Fig. 16).

2) ©@&¥ 71¥X) 9 cantilever bridge)model
CcsL)

X A2 TR A F Fhse 199
FHRE JePd e ol 28 CRLY rest7t &
et Ao vsalynl. AX9 24 ATHe X
o9 135€ AFANA AZFR Fog 1359 Ty
27h Vb o X)2g 9ol Q4% $-go)
A3 AN

HZ FHX AA2YL 099 FHAFE nYon
A73Ne 2AFLE 1359 FHYAFE B 717
AE T AHAZ F4Ho] A YL B

o) HFig. 17).

3) wrap-around® 7}FX)9 cantilever bridge
(model CWL)

AA N2 199 FHAFE B $-3o] Po)
FAYSE BAFAY, AR (AR E 129 ¥
Hawzt 93 FEAAA AF=H e s
wrap-around ¥ FEj7} QR Ao B} 7123 HE
3t F-& BT A& R S TH(Fig,
18).

4) rest’t = 7+ X9 cantilever bridge(model
CRL)

AA 9 A2 1.759] FHXTE RYL FEA
A2dde 1059 FHASFE BAd. 3ULRY 4
2 SHEA FS Bk AX e} & FAHR) 9
A7RRE 2AGA BF 069 FHASE B &
e A gleS JYebdti(Fig 19).

Tkl

e

v,

Op

o2 &3 £49 F ded sHEAEe e
ke F9d 4A £ 5 dL w22 HY 99
F3E E 5 o= Aol itk o971M MR F
28 A= Y& duiis 4ET AN FEe
AL A e F Y=ye Holoh

3

o= T
39 BYY ARS-OET & ATlNE O
A %7} Aok A (1400kg/mm?) 5o H 2 (18kg/mm?)



=3 wleg v&< PL-1(29 GPA)¥ PL-3(0.014
GPAPE Holg} Aot 2T RFo= At

Aolsl N2 F Abojol EAFe 2L dEd
5 EXE Q431 JE Ao] ofd F ¢ BEFE
4A& wa gtk Muhlemann®™& 2 AEH 7]
oz wEEE NXFE A-AI|: Aot A7
i e T Mok Xzxsto] 3ot 7o 2
goll Astr] A% FAFF7IEH 71AF e
o3 @ AR A AL e WgEe
goha 3ct. YA 7] Glikmans®, Lehman$® o]
FE BA AFHoLE AR oA Nzl
Uehd S8 EA g B ol A2 AYEE
98 @& AFE] Uk Ralph®t Wiliams* &
fibers] QA= 1ON/mmp 25 ¥]528 0.5mmF7
o] ¥AEL FHA3L AFATY fiber bundle T
Azt stk o Ayl A nFFe] 713
A W Aoyt AZTE& kY B ofet 2
Wi Zde AFA 7 AFHEA A2FE Fot
FE AHLE ol a8y o] AR A2
A $45EHAY @44 B 9% &3
P F& RS FH @53 FFFETE
A8 93 nFAA 2 X290 WA 7=
Bo] HuEglov Xolg Xzstd] 5] Wi
AE AFAY gL AR astAE 2R
om e gBA4AS(0002GN/m)HE A e
Aol golaAE RIFUT. FII PL3 typed
epoxy resine &2 o= W31 EFojojA LT
ARAE AT UANER AMHE B 21 2
#7}t o9 BHEsA Jed ez F5H%Uh
silicone oil2 Xo}e} AxEE s AFF ¥
e FAANNEA SEAL /Y Aoz P
o] AMg-3l712 shgith 23 B A7x X2t
UE o) o943 FAFES ¢ AFRey o
B ANHQ B Z27], B, o] IFHE A
e @3] geobdhed 93E FA.

2AZY HFAXE ARG W AR & 2
ke o8O 2A JF REF o wWol A1
de Ade AR Az A2 @FY AL F
B Rote] AR} AU Zolopgithe Ante
B oth”, Tylman®ol] 23] Bud F4H Aote]
A2 AFL gt FHX7) 139mm?, 54217} 112
mm?, 227} 204mm?e]t}. ©] Pl oJ3HE SHX

e 8- A% AW 2A Y FAAY 38X
it o] 88 & Ut

a8y FZol AthAE 2= A 2 cantile-
vere & o B3 XS Uk A3F AR
7154 £33 £33, T o] E8 T YH 9
go] AR &AF. £IFPL AL HE
AQg A RE AFAA AFELS ARAIH
18F o2 FLIAY AE3A G Yol FojA™

AFzFd g2F AFe] do. 1Y FEYL

fibersE<] YH¥-THE AFATH BHZ 2 fibersES
guteich, weba YL vy ez Fgdn
AF2IL ol 27 AA EHS.

Cantilever®] 7}EX]9] §o] 71X A Ao
3 Ago] wAs= olo 3 Yo A&
Ax $3o] FAsA o 1 A2 a2
2Q B4 X2 173589 AT, S e
el AR $gez $£HYHo AL o}
Zo 1 wig W $%Ee] gt o &
AYdMz e 7} ygpen] A4 LA FA
AEde oldg Y "R cantilevers H&
Zo] Sl ST AS3A AREsiop & Zojr).

%=¢ Shillinburgd*>9el oJ3td FEX 5L
$]%} cantilever bridge$] A2 FAAI AL
sojAMe tETR stged 2 olfe AA, ol%-d
53 BASFES dgdEE ¥ WS F
ARG} FARE Zgolt AL AHA]F) 717t ofE Y
AuFHold R A, AAAFY SAHA F
g3} dg Hgoe A zFgo] WA WE
ojgtx &tk

cantileverdl] o] 713iF & ol A A4 n]
Ae AAFAQA F9 271 7R gEg 34 b
it ol A ZAg-wiold. & BHE=
P X Agoltt.

7438 Pl g B&dA AZT cantilever bri-
dge?! 7% )X X2l F4E S0l IAFH
Ae AL A Fgo A% Az FFHHErh
Az A2d 43 o] ASHe AHFo|
AL AR F S4AUS ot $Yo] T3 &
A& Holx AL ol g XA gl A A
tiA)7b FAske stn ke RS Jeldda 3§
At 53 AxF 7ol ¥e A% ol ¥
u$- A4Rc w2 S e SHERE Fde
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cantilever bridge! 7% F¥3§ X 3/X)2H]7} o}
yd o AAIE el & Rez 44dd.

Ao A& Fol7l A8 1gg FErt AF
ZAx e AHEE wrap-aroundd 2¥o 2 T3
e He*09k Fax)e] YAH rest seatS F4
82 7HFA 9 rest7t RE & AA ARHOR Aot
(Fig. 2, 3.

Wrap-around ¥t ElE 4502 o] FojH &
 Ag3l7] A LA 24E Aot 4 F{5&
FAE A¥E QA FEAXNZ JIe 49 ol &
Aeohs Aol =3ith rest7t e FEl9} v
S8 AW I S8 o] vEsted
o] wrap-aroundd Ei7t FHX) Z4ACA]
7te] AAE Wz 91L& vERIta sHch(Fig 10,
14, 18). @A Q7| 47 e AL 8] T
294 deist Aoke-Ael tig WAolg Algd
o} Goldfogels¥2 2X9 f4do] Ao} 4
Zo] AU FAXNES HY e AT AHE #
Me ¢tdda e =3 APoze SHE =
TRolE FHE FHA S 71E A Aol 2 X HARR0]
7Fesiy ZAXUE B 324 BolZd Y3k 8
A wrap-around¥ FElE FL dzRle] E Ro)
23 3t

Rest7} & ¥FHe B 49 €9 FHA=2
B4 Q152 BF A wrap-around ¥+ F e}
AAE Fde A vl<A JehbaN Fdx129)
S8 4ol o ol o]folA J&E BHAFUY
(Fig. 11, 15, 19). Xlo} e WAo] A& B¢
ol&e1gt restd] AAE 7}F 9573 cantilever bri-
dge¥d€ vebddn s

2221} 3-unit bridgedl X E 83 3¢
AHAE g3teh ols AR AARE &%

2
o ok

He] zojglm g, ¢A3¥ FHEoz AN
Hel= cementdl] J81A AR o]l LA 0] Hof §o]
AHgHoz ALyl ¥ restdl 93 28 &
A Az A= rest7t X|otol mAQo] HA] ¢
obx 3le] o] gAEA B3y YfEog FZF
g} olE #AAF17] 18 Johnston? & restE
Axlshe A$ $28X 4% 9494 inlayE AF
= 203 #9.27 ShillingburgS? & o} $-4.&
ol wbata A x| 9} 7HFA 9] AL F4AT]7] 8
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inlayg& W=A] Sopgta ok, £ A¥AME
inlayE A X347 2%k} rest seatE F3] A3
FAAct.

Ay Ao 2131 cantilever bridged] 2
FolA A2FE DHo| FEFE Ay FEe
7t8te] ARl AR o) F71skoH(Fig.
9, 10, 1. & A=) 7IEAQ) F¢ ol&
A A AdAE F7H AAd ZLol oA
UH AR ZA o B JFE 7130, £ 4N
ANx2E 17| RowA & YH9 FAE
U= cantilever bridge$! A$ Fx¢ £9
olFolAL UL BAFI Yck(Fig. 9).
7o) EowWA d&d e JFAE
%1 cantilever bridge$l 7A-$(Fig. 179)&
17de] ¥owA restt} wrap-aroundd ¥
H9] 71228 ZHe cantilever bridge(Fig. 10, 11) ]
7A%s) vlgt TG FYHEXE HA FE 1
A9 848 Aoz HAFYJ). ¥vd g
ZLo] Q& 3-unit bridge?) B$ A3Z LR
$¥o] }2T E9o] EA3IL USE RAFNUG
(Fig. 8, 12, 16). ©] AL N =F 17o] ¥ 2Y
(Fig. A o & g8 Fdel Yelged =zE
3730] cantilever bridgeE E33 71F Q)R dA o
2% 92 & F&7 K (Table 4).

a8y AESH FA4L £33 A AdAE
9&3te 2¥e] Agd o dAez HN3lHe
de 2 7271 Atk AEAV} g AP F
A= 5YHL 3 I3 F= vk opye} kg, Wi,
717t= 1B E ok, AU usfo} 3}
€4 cantileverd! ¢ XF A o] RAFo] Fo}
okstil X2F 9 AR|7} Fotokdln ulgA3 oG
‘71]9]' ot A 7t ook P, HFu JA4A
AMdera AT A B2 £ A5 o1 canti-
lever bridge AWR|e} AAF=7L 2 H FAE
Hlohd FEo] Az QU2 o]E AGuir|E &
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EXPLANATION OF FIGURES

—Photoelastic stress distribution under a vertical load according to CR/R ratio and bridge de-
sign—

{1:1 crown/root ratio)

Fig. 8. 3UL : 3-unit bridge

Fig. 9. CSL ; Cantilever bridge with simple pontic

Fig. 10. CWL ; Cantilever bridge with wrap-around pontic

Fig. 11. CRL ; Cantilever bridge with rest-extension pontic
{11125 crown/root ratio)

Fig. 12. 3UM ; 3-unit bridge

Fig. 13. CSM ; Cantilever bridge with simple pontic

Fig. 14. CWM ; Cantilever bridge with wrap-around pontic

Fig. 15. CRM ; Cantilever bridge with rest-extension pontic
{1:15 crown/root ratio) ‘

Fig. 16. 3UH : 3-unit bridge

Fig. 17. CSH : Cantilever bridge with simple pontic

Fig. 18. CWH ; Cantilever bridge with wrap-around pontic

Fig. 19. CRH ; Cantilever bridge with rest-extension pontic
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2.

Abstract

STRESS ANALYSIS ON THE ALVEOLAR
BONE OF CANTILEVER BRIDGES REPLACING
MAXILLARY LATERAL INCISOR

Hyoung-Soo Kim, D.D.S., Hong-So Yang, D.D.S., Ph.D.
Dept. of Prosthodontics, College of Dentistry, Chonnam National University, Kwang Ju, Korea

The purpose of this study was to analysis the stress distribution induced by three unit PEM bridges
and various cantilever bridges replacing maxillary latersal incisor.

The simplified two-dimensional photoelastic models used for this study was contructed in the follo-
wing way.

CR/R ratio was designed to be 1:1, 1. 125 and 1: 15.

The pontics of cantilever bridge supported by maxillary canines consisted of wrap-around type,
rest-extension type, and simple type. 3-unit PFM bridge was constructed with traditional method.
lkg vertical static load was applied on the center of the incisal edge of the pontic.

The stress pattern was examined and recorded by photography.

The results obtained were as follows ;

1. The magnitude of stress on the abutment root apex area of a traditional 3-unit bridge was the
lowest.

The model of cantilevered pontic with a rest showed the relatively well distributed stress around
the abutment tooth. The model with simple pontic generated the greatest stress concentration
in the supporting structure of the abutment tooth.

As the height of bone level reduced, the rotational and vertical force increased around the abutment
tooth. _
The stress concentration of the 3-unit bridges occured on the root apex and stress concentration

of the cantilever bridge occured on the root apex and cervix area,

. In the case of the cantilever bridge, stress concentrated distally on the root apex area of the

abutment tooth and additional stress was oberved mesially on the upper part of the root. Especially
in the case of the simple pontic, this phenomenon was more apparent than the others.

Force applied to cantilevered pontiél was transmitted to the adjacent central incisor through the
contact surface. Stress was markedly observed on the mesial cervix area in the case of simple
pontic and on the root agex area in the case of wrap-around type and rest-extension type.
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