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ABSTRACT

Photoelastic stress analysis of the flexible removable
partial denture with and without occlusal rest

Hwang, Young-Phil, D.D.S., M.S.D.
Advisor : Prof. Kay, Kee-Sung, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University.

The conventional clasp unilateral removable partial denture(URPD), the
flexible URPD without occlusal rest, and the flexible URPD with occlusal
rest were fabricated in the missing area of the lower right 1st and 2nd
molar, and the stress distribution occuring at the alveolar bone around the
abutment tooth and the residual alveolar ridge after applying the vertical
load and the 15° oblique load of 60N was analyzed using the three
dimensional photoelastic stress method.

The following results were obtained :

1. In case of vertical load, the flexible URPD without occlusal rest
transmitted more stress to the alveolar bone around the terminal
abutment and the residual alveolar ridge than the conventional clasp
URPD, but the flexible URPD with occlusal rest transmitted less stress
than the conventional clasp URPD.

2. In case of oblique load, the flexible URPD with and without occlusal

rest transmitted more stress to the alveolar bone and the residual

alveolar ridge than the conventional clasp URPD.

- vii -



3. The flexible URPD with occlusal rest transmitted the stress totally not
only to the alveolar bone around the terminal abutment and the residual

alveolar ridge but also to the long axis of the abutment.

4. The flexible URPD with occlusal rest transmitted less stress totally to
the alveolar bone around the terminal abutment and the residual alveolar
ridge than the flexible URPD without occlusal rest.

As a result of this study, it is thought that the flexible URPD with
occusal rest is clinically useful because it transmits less stress to the
alveolar bone around the terminal abutment and residual alveolar ridge,
and it must be considered to prepare the proper occlusal rest seat and to
do the occlusal adjustment to remove the harmful occlusal interference
during the lateral movement at the delivery to acquire better clinical

results.
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Fig. 4. Silicone mold. Fig. 5. Duplicated teeth Fig. 6. Photoelastic epoxy
with simulated perio— resin model with
dontal ligament. resin teeth.
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removable partial denture without

occlusal rest, FX-URPD)E A 23} 21 th(Fig. 12).

Fig. 10. The 2nd premolar Fig. 11. impression taking. Fig. 12. FX-URPD on the

without rest seat.

al
P& A A Ak (Figs. 13, 14). FX-URPD®| Az 344 3

=

epoxXy resin model.

=2 9] X (unilateral flexible removable partial

denture with occlusal rest, FO-URPD)Z A #al 9l th(Fig. 15).

Fig.

with rest seat.

13. The 2nd premolar Fig. 14. impression taking. Fig. 15. FO-URPD on the

epoxy resin model.
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Fig. 16. Vertical loading  Fig. 17. Vertical loading
point as central fossa of in the stress freezing

the 1st molar. furnace.

Fig. 18. Oblique loading Fig. 19. Oblique loading Fig. 20. Stress freezing

point as buccal cusp tip in the stress freezing furnace.

of the 1st molar. furnace.
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sectional direction

Fig. 23. Sectional direction for the sliced specimen(M2: 2nd molar, MI1: 1st
molar, P2: 2nd premolar, P1: 1st premolar, C: canine). @: mesio—distal

section, ®: bucco-lingual section.
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FoF 2=z el v (Fig. 27, Tables I, II).

Fig. 24. Schematic of transparent photoelastic experiment device. D: light
source, @: polarizer and quarter wave plate 1, @: specimen, @: loading

device, ®: analyzer and quarter wave plate, ®: CCD camera.

Fig. 25. Specimen was sliced Fig. 26. Specimen was sliced

mesio—distal direction(B&W). bucco-lingual direction(color).
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Fig. 27. Measuring points of the fringe order number in the specimen sliced to
mesio—distal direction.

Cl: Distal side(cervical) of the root of the canine

C2: Distal side(middle) of the root of the canine

C3: Root apex of the canine

C4: Mesial side(middle) of the root of the canine

C5: Mesial side(cervical) of the root of the canine

P11: Distal side(cervical) of the root of the 1st premolar

P12: Distal side(middle) of the root of the 1lst premolar

P13: Root apex of the 1st premolar

P14: Mesial side(middle) of the root of the lst premolar

P15: Mesial side(cervical) of the root of the 1st premolar

P21: Distal side(cervical) of the root of the 2nd premolar

P22: Distal side(middle) of the root of the 2nd premolar

P23: Root apex of the 2nd premolar

P24: Mesial side(middle) of the root of the 2nd premolar

P25: Mesial side(cervical) of the root of the 2nd premolar

M1: Central fossa just below the 1st molar artificial tooth(loading point)

M2: Central fossa just below the 2nd molar artificial tooth
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Table I. Black and white fringe order number and length of fringe order in CAD.

Fringe Length of fringe Fringe Length of fringe
BaW order(N) order in CAD B&W order(N) order in CAD
Black 0.0 0.0cm Black 8.0 8.0cm
White 0.5 0.5cm White 8.5 8.5¢cm
Black 1.0 1.0cm Black 9.0 9.0cm
White 1.5 1.5¢m White 9.5 9.5¢cm
Black 2.0 2.0cm Black 10.0 10.0cm
White 2.5 2.5¢cm White 10.5 10.5¢m
Black 3.0 3.0cm Black 11.0 11.0¢cm
White 3.5 3.5¢cm White 11.5 11.5¢m
Black 4.0 4.0cm Black 12.0 12.0¢cm
White 4.5 4.5¢cm White 12.5 12.5¢m
Black 5.0 5.0cm Black 13.0 13.0¢cm
White 5.5 5.5¢cm White 13.5 13.5¢m
Black 6.0 6.0cm Black 14.0 14.0cm
White 6.5 6.5¢cm White 14.5 14.5¢m
Black 7.0 7.0cm Black 15.0 15.0¢cm
White 7.5 7.5¢cm

Table II. Color fringe order number and length of fringe order in CAD.

Fringe Length of Fringe Length of
Color order fringe Color order fringe
(N) order in CAD (N)  order in CAD

Black 0.00 Rose red 1.82 1.82¢m

Gray 0.28  0.28cm Purpletint of =5 59 ocn
passage no. 2)

White 0.45 0.45¢cm Green 2.35 2.35¢cm

Pale yellow 0.60 0.60cm Green-yellow  2.50 2.50¢m

Orange 0.80 0.80¢cm Red 2.65 2.65cm
Red/green

Oull red 0.90 0.90cm transition(tint of 3.00 3.00¢m
passage no. 3)

Purpletint of =4 oo 1 goom Green 3.10  3.10cm

passage no. 1)

Deep blue 1.08 1.08cm Pink 3.65 3.65¢m
Pink/green

Blue—green 1.22 1.22¢cm transition(tint of 4.00 4.00cm
passage no. 4)

Green-yellow 1.39 1.39cm Green 4.15 4.15¢cm

Orange 1.63 1.63cm
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Aol Ao FEASE SFHA AL TR FAG Ay FANA 955w
dERtth A, AL 27A, A2 2TAY AT 9 Az Ay FHASL
Ztzb 1.0, 207, 7032 vebdon Al A, A2 dyA gl dE Az

A BYole Ztzt 85xF, 452 YEGTH Al AFFoAME AEw B AR,
A T3 F9 wog FHUASFEE =A UEyth A2 AT A E A E F9
AN 7H =A yEeElgon, S0 HE] YAFAA FHAS ¥ =4 B2

A A7 Heh A TR Ffol A FAsHA YERsHH(Figs. 28~ 30).

Fig. 28. Isochromatic fringe pattern of the C-1 photoelastic sliced specimen.
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Nmax=9.5

ﬁ: 7
[
Fringe order

Frmge order Nmax=7 Nmax=2 Nmax=1

Fig. 29. Photoelastic stress distribution chart of the C-1 sliced specimen.

: 0. Cs: 0.3
Pos 1 . Pis: 1 Cu 0 3. o~

Pa: 5 e = Pu: ]. ()

oy £

C203 "
Py 5 ol Poa: 1 Pi2: 0.5. .P14Z 0.5 [ ] .::I"I.‘CAI 0.3
I: !
@ o (
Pas: 7 Pis: 2 Cs 1l

Fig. 30. Fringe order number at each measuring point around alveolar bone of

the C-1 sliced specimen.

(2) RFD A=ES 9 @ TLAR(FX-1)9 AH

Amel A FHAFE $F4 AL BT FU9 sk AN A 15502
Gebh A2, AL RTA, A2 £TAY A2 F9 Azl Ag PHR)
27k 157, 257, 7542 tehgom Al BTA, A2 9EA Ashge wE Az
A RSl 27 1103, 4032 thebath Al &FA AL AW P9l T
Aok ARk A 1 el MA tak B4 dehgon A7we A2

R Abelel 2 Folsk A thebaTh A2 2FANME 2HZ) s A
B RS A4l FHARE AASA A veEhdow 24% A7%s)
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av)
1

AellA Be o =4 4

Fig. 31. Isochromatic fringe pattern of the FX-1 photoelastic sliced specimen.

Nmax=15.5

Fringe order
[‘] L ‘5 L ‘1‘0‘ L ‘1‘5 Nmax=7.5 Nmax=2.5 Nmax=1.5
Fringe order

Fig. 32. Photoelastic stress distribution chart of FX-1 sliced specimen.

_15_



Cul

Cs: 0.5
.P15: 0.5 ® L

Pai: 7.5. ’PZS: 0.5 Pu: 0.5.

P 1 .P14: 05 Cz21l5¢e _'IUIC4Z 0.5

Pa2: 7.5 oPa: 1 [ ] &’
IJ | [ J
o °®  J
P2s: 6 Pi3: 2.5 Cal

Fig. 33. Fringe order number at each measuring point around alveolar bone of

the FX-1 sliced specimen.

(3) dE dA2E7 de A FTLgA(FO-1)9 A A

Al Hd FHakes sk AL daA S Ay A A 8.0A=
et A, AL A A, A2 2R A T Axsde AW FHAST)
242y 1.07F, 1.02F, 5522 et e Al thatA, A2 oA Ao FE Az
Al Ffel= 242 7.07F, 4522 YERs Y Al 2 A A = 2GR, AT T 5
A, AL 9ol yEbd FHAS7E 2 Aol Al vErR T A2 AR =
DA Sl wle A Foek dASeA FHAFET w2 dEser A4S
A FE S, ARG, A B9 o2 A YEs HH(Figs. 34~ 36).

Fig. 34. Isochromatic fringe pattern of the FO-1 photoelastic sliced specimen.
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Nmax=8

mege order
Frmge order
Nmax=5.5 Nmax=1 Nmax=1

Fig. 35. Photoelastic stress distribution chart of the FO-1 sliced specimen.

. Pis: 1 e
Pa1: 5' ,.PZS' L P ]. o "

i
Pui 5.5 g P05 Pl 08, gPui 08 C202 g 4 02
1
@ Y o
P2t 4 P 1 Ca 1

Fig. 36. Fringe order number at each measuring point around alveolar bone of

the FO-1 sliced specimen.

Aop A2 gl Afe] Al Fell A A FHAeE A2 daA A e A
oA e wgow Aug AHeA 2722 vEtutth dA, Al AFA], A2 A&
TR Adds FAHeE @R ddd AdHdA Hd FHAS7E 242 057
087, 232k yEREt Al oA Aok AspwelA gz Adad A A
et Ha FHAsE 15342 A2 &A7A F9 Az A2 A T4 s 4
s A= A xAC yEd ARd ta A B EHAT. Al A7 A s A2
o @5l yehd FHxart gy ASdA Bu v A dEsen FHu)
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TG A @S Fi BEG ok AR REA BAHAL. A2 £7A
AAE A PEel vEd FHAS Aowd 4S54 w6 w4 e

om Y& ARk A

37~39).

Fig. 37. Isochromatic fringe pattern of the C-2 photoelastic sliced specimen.

Nmox=2.7/ Nmox=1.9 Nmax=2.3 Nmax=0.8 Nmax=0.5

ARAN

.

Fringe order

Fig. 38. Photoelastic stress distribution chart of C-2 sliced specimen.
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Cu: 0.5. .CS: 0.5
Pis: 0.5

y P23 PuOe [%7F
Pa: 14 @ » . 'l /

. . Pimax: 0.8 o 03e .1 Cs 0.3

L P2 23 P04 _ o . 20 0. 7
Po: 1.5 ® . 2 .| Pia: 0.6 I,' _5;._‘,

o ° )
P2 1 Pi:: 0.3 Cs: 0.5

Fig. 39. Fringe order number at each measuring point around alveolar bone of

the C-2 sliced specimen.

(2) 2gH A2E7 e g4 IL2YA(FX-2)9 A4

Aop AAE Al TR Al FellA AW FE A A2 WA S ek Askw
A2 agAAA g BEeR Adad Aol 2022 yERET A, A1 &
TAL] ATds THor dAdE Add AfeA Hu FHA7E 44 053
0.72t=2 Webkth. A1 72 FAeE Astield A= Adadd Ao vEhd
Hi FEATE L0AR A2 294 F9 Ax=3 A2 A T4 Asid
= AzAol vetd ARG ta WA A HAT. Al AFAA = A2 F9 A
ol vetd FHAF7E 2 Aol A #EHAY. A2 AT A A= Hd
AgE7E A2 @5 T3 FHAM dFEEHdew whe A5 A4 HA FH A

F7F 7b @A JEbgoh(Figs. 40~42).

f

Fig. 40. Isochromatic fringe pattern of the FX-2 photoelastic sliced specimen.
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Nmoax=2 Nmox=1 Nmax=2 Nmox=0.7 Nmax=0.D

fRAAN

Fringe order

Fig. 41. Photoelastic stress distribution chart of FX-2 sliced specimen.

C: 04 &5 05
. Pis: 0. °
P2 0.5 o= 14 Puog @ 1 0.5

: : C2 0.3 | Cu:
P 14l P2 P06y gPui05 203 ¢ g$ Ce 03

@ ® [
Pas: 1 Pis: 0.7 Cs: 0.5

Fig. 42. Fringe order number at each measuring point around alveolar bone of

the FX-2 sliced specimen.

(3) BEW d2E7} Y A F2oA(FO-2)¢ AW
Aol AW A e A FelA Ao FUAFE A2 2TANA B W
o Awd AelA 204% Yehkd. A4, Al 27A 9 A

Az Avd AR Ho FHA5 242 054, 084 Hepkeh Al oA
ZAe Aol @A oz Avd AW g An FYAFE 154
2 A2 f7A FAs Qs 2E AzAd et At tha WA wEnd

I

AL 27ANAE A2 P9 Vehd TS A2 @3k AS Az 2ol
Auth ta wA deeth A2 2FAAAE A FUAEE A2w el A
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dEhgor 1 ggow Ao YEu AF T w9, A2 dE% A4S A7

B oz = #EFH A (Figs. 43~45).

Fig. 43. Isochromatic fringe pattern of the FO-2 photoelastic sliced specimen.

Nmax=1.8 Nmax=1.9 Nmax=2 Nmax=0.8 Nmax=0.5

AN

Fringe order

Fig. 44. Photoelastic stress distribution chart of FO-2 sliced specimen.
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C05,  Cs03

. Pis: 0.6
Pu0g, @08 PuQs €7

P2 1'5.'. P. 1.8 Pi2: 0.5. .P142 05 Cx03 e $‘ Cs 0.3

@ o [ J
P2s: 2 Pi:: 0.8 Cs: 0.5

Fig. 45. Fringe order number at each measuring point around alveolar bone of

the FO-2 sliced specimen.
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>
-

FHzateE st dd Al A F5 w54 Hshd A A 7.0
A= GEhT AR, Al ATA, A2 ATA Y A2 29 Nz Hu Byt
F7F 247 203, 3.03 6.0 YERon Al oA, A2 oA Heie] e
, 5522 YEETE Al AT R E A2 29 ol A
Hla) A SelA FHAErE ° oA 2 F

Acg Foleh 945 Ao 1k Pl FAR A

Lo

Fig. 46. Isochromatic fringe pattern of the C-3 photoelastic sliced specimen.
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Nmax=7

ﬁmﬂv order Wﬁder

Nmax=6 Nmax=3 Nmax=2

. 47. Photoelastic stress distribution chart of C-3 sliced specimen.

: Csi 1
Pud  poq oPs 05 Cilg e’
P2i: 4. o 1. P

P08 C:08g  6Ci08

P2: 6 ° .P24: 4 P22 o &
|
( ® [}
P2s: 6 P 3 Ca 2

Fig. 48. Fringe order number at each measuring point around alveolar bone of

the C-3 sliced specimen.

(2) 2gA A2EV v G T2 A (FX-3)9 A%

Al Y Hd FHATFE stedd Al oA 45 w58 Ashy ZAdA 14.0
b2 GRS AR, Al 2R, A2 2R RS FH A2z A FHA
7 24z 204, 3.0z 9.02F= dEw o Al t A, A2 ot A sk b=
A zA FLel= 22 11.04F, 55%= YEwn. Al Ao s 2

A A FHAE7E UEbg o A4S A2 S oA tAa W FHAS
7F #HFEAT A2 AT AAE dAS AA TN Hd FHASFE YER e
Ao Sl vl A2d R et Ao QAFeA FHAFTE dAE =
25 2 o (Figs. 49~51).
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Fig. 49. Isochromatic fringe pattern of the FX-3 photoelastic sliced specimen.

Nmax=14

0 5 10
0 S 10 15
Lo b b

- Fringe order
Fringe order

W Nmax=9 Nmax=3 Nmox=¢e

Fig. 50. Photoelastic stress distribution chart of FX-3 sliced specimen.

P21: 9 ° ‘sti 1 Pui2 o | ° Pis: 2

P2:6 ¢ @ Pas: 2
L ]

P2 ® ® Pu 1l

[ 4 o [ J
P2s: 7 Pis 3 Ca 2

Fig. 51. Fringe order number at each measuring point around alveolar bone of

the FX-3 sliced specimen.
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(3) g A2E7L e B4 FL2YA(FO-3)9 AH

Al Hd FHabes shs ] Al oA 45 wFAg Askd A A 11.0
Az uEbst A A, AL &AL A2 AR A2 T8 Az
T7F 2424 2,07, 4.0, 9.034=2 yEston AL A, A2 oA Aekwe] &

AzA Fgel 247k 907, 604 tehdth Al AT ANAE A2 904
Aol FUAR debov] 945 AR RlA A e TR B E U

A2 EFANAE TSl wa 2w Bk APZeNA FUAE AAH ¥
A degen 943 3%, 4 2o 3 R4, A2 B9 Foz T

A47h 7] Ve oh(Figs. 52~54),

= 5
= A

=

ubal

Fig. 52. Isochromatic fringe pattern of the FO-3 photoelastic sliced specimen.

Nmax=11

U
Frmge order

Nmax=9 Nmax=4 Nmax=2

Fig. 53. Photoelastic stress distribution chart of FO-3 sliced specimen.

_25_



Cu 1.5. ° Cs: 2

P21: 9. . ‘sti 2 py, 1.5 4 ® Pis: 2

Cx1 ° -""/CM !

Pz Beg® "4 L, @ @ Pu2 &/

o o °
P23 7 Pis: 4 Cs: 2

Fig. 54. Fringe order number at each measuring point around alveolar bone of

the FO-3 sliced specimen.

g

A wgor Aadd A4
(1) SYP2AZE o83 A= 71-EAH 429X (C-4)9 AA

Aok 91AM Thal el Aol dehd Ao BAsE mE 0
o A, Al AFA], A2 AFA Y] ASHES TR FAR A AJHAA T

A5 087 ok WS WA BEHAD AZHel B2 FUxEe Folw

N
o,
>
—Fl
_C;L
oi\
o
N
ﬂ-’
rol
o

o] A YEFSHH(Figs. 55~57).

Fig. 55. Isochromatic fringe pattern of the C—-4 photoelastic sliced specimen.
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Nmax=0.8 Nmox=0.8 Nmax=0.8 Nmax=0.8 Nmax=0.8

AR

L]

Fringe order

Fig. 56. Photoelastic stress distribution chart of C-4 sliced specimen.

: Cs: 0.4
.Plsi 0.8 Ce 0'3. L

Por: 0.% '.st: 0.8 py: 0.5.
\ Cmax: 0.8

. . . y C2: 0.6
P2 0.5.‘. P24 0.8 Pz 0.3. .P14. 0.5 Cr 0.4 ® "

@ ® {
P23: 0.8 P13: 0.8 Cs: 0.5

Fig. 57. Fringe order number at each measuring point around alveolar bone of

the C-4 sliced specimen.

(2) W A=EZ} 9t @4 TR (FX-4)9 A4
Ao} gAW B Aol AW FAA Aol FHALE A2 ATA
o Aug AWM 250 vebgrh AA, AL 2FAY A0S
M AR AR A Ho FHAEE 2474 05%, L0%E tebdth AL A
FA9 Asyeld @48 wgow Avd AAA dehd Hu T
2 A2 A FASH A5y 2E AzAN et At g 2A #@HA
AL 27NN E A2 A2 A2 A9 2o wa) Az BF A%
_‘?L

b A T BN FHAFTE va A dEE A2 AT A= A
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Fig. 58. Isochromatic fringe pattern of the FX-4 photoelastic sliced specimen.

Nmax=1.8 Nmax=1.5 Nmax=2.5 Nmax=1 Nmax=0.5

LiLhi

0 3
Ly |

Fringe order

Fig. 59. Photoelastic stress distribution chart of FX-4 sliced specimen.
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Ci: 0.5 Cs: 0.5
Py 1 ; Pos: 1 P 0% .PlS: 1 1 ® 1
B = |

1 Pw: 0.5 Pu: 1 Cx0g p’ Cs 0.5
P22 2 o © P2s: 2.5 o © e

| :| { /

o o °
P23 2 Pis: 0.5 Cs: 0.5

Fig. 60. Fringe order number at each measuring point around alveolar bone of

the FX-4 sliced specimen.

(3) LHFW d2E7 Qe G4 F2IA(FO-4)9 A#
2ol X oAl Al AlE FellA Hdl FHASE AL g A FAe Ashw
2 Adder Aol A 1822 YERY. AR, Al &AFA, A2 &
S FHor FAR A AHNA HU a7z 053
0.87F, 1522 yvelwth A2 7 TG Aol A= daddt AdAcd A=
Ha FYA57F 1022 GeEbgth Al AFAdAE Ao g3 T30 904
Y7 Mg =A e e A5 AR E FHASE dEYgA ek ok
A2 2FANAE AT FF T3 BoddA FHASFIE A A UEw e

A AAFAA FHAE7E 7 A B A (Figs. 61~63).

Fig. 61. Isochromatic fringe pattern of the FO-4 photoelastic sliced specimen.
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Nmax=] Nmax=1.8 Nmax=15 Nmax=0.8 Nmax=0.5

AARAN

L]

Fringe order

Fig. 62. Photoelastic stress distribution chart of FO-4 sliced specimen.

Ci 05,  ¢Csi03

. Pis: 0.5
Pa1: 0.5. '.st‘ 1 Pu: O. ()
'
: : : | Ca: 0.5
P22: 0.8. e P2 15 P12 0-5. eF4 08 (¢, 05@® “ 4
@ s ®
P2s: 1 Pis: 0.5 Cs: 05

Fig. 63. Fringe order number at each measuring point around alveolar bone of

the FO-4 sliced specimen.

5. A A ARA Fao A BE TUAFe mw B4 A%

AuA R ste] AA Y AT R AxAE A A AZHS Ao
UoAwAne] R4S 49 A3k A X A SaelRel o) A7
F9 Azl WASE ol AT A 74 F2AAE Aol AL Aozt
g1 UEo] wEel wa, RAE dels A A Feld vEd Peass
Asl g, AL £FASG A2 £TAS AT T Az 242 9al A AZ
A3k AL WA FAGG Asgst A2 EA FA Ashge] g AzA A4

_30_



C7HEA Ao A ol Zbalzl shFo]l FERA FA EPor MUy

)
$ol wdstel Fuy THAFE dehtr] MR FHAE} Be Fe B
=

(1) FH3FS 7t & <494 ¥Fo=z ddgd ANHA(C-I, FX-1, FO-1)

C-1, FX-1, FO-1o Y& Hd FHA4 5 FX-1ol vebd Hof FH a7t
b =A dEigth daA B ASHd Y FHAsE durdgoem C-13%
FO-1° #Hl&) FX-1olA o =A uetulth. 538 Al 74 FAe Ao &
Az Ao UEd EYx45E FX-1, C-1, FO-1 £ 2 =4 uehyd. A2 2343
F9 Azl vEd FUFEE dus ®Bu, Add B C-1, FX-,
FO-1 o2 =7 velgoy A9 g4ZFoAs C-1% FO-19 vl FX-19]
A g E=A YeEt 23 C-1olM e 22 94 vl xa2wk E9jel yE
W B § 2oy FX-13 FO-1oM & C-13 28 X9 9430 1
3 A Rel A o w2 FHAEsE BEEJT FO-1A4 A2 274 F9]
Azl Yehd FHASFE FX-101A 9 w523 S Bolxnk FYx47t o
A A2 A0 (Table I, Fig. 64).

Table II. Fringe order number at each measuring point in the C-1, FX-1, FO-1

sliced specimen.

M2 M1 P21 P22 P23 P24 P25 P11 P12 P13 P14 P15
C-1 45 85 50 50 70 10 10 1.0 05 20 05 1.0
FX-1 40 1.0 75 75 60 10 05 05 1.0 25 05 0.5
FO-1 45 70 50 55 40 05 1.0 10 08 1.0 08 1.0

C-1: C-URPD specimen sliced to mesio—distal direction after vertical loading
FX-1: FX-URPD specimen sliced to mesio—distal direction after vertical loading
FO-1: FO-URPD specimen sliced to mesio—distal direction after vertical loading
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12,0

——C-1

100 —a—Fx-1

——FO-1

oo
(=]

6.0

40

fringe order number

2.0

0.0 : : : : : : : : : : :
[ M1 P21 P22 F23 P24 P26 P11 P12 P13 F14 FI1b
Measuring points

Fig. 64. Line diagram of the fringe order number at each measuring point in

the C-1, FX-1, FO-1 sliced specimen.

S 7t F A o= A AH(C-2, FX-2, FO-2)
zhzke] AdA o] YERG FHAFvE 94 Wk R Aukst Ay vE)] ut
2 E Awkzrlo g C-20] n]&)
=3 A A AF YERd F

FX-2¢ FO-20| 4 2kt Eﬂ S A JEbg . 538§

HApgE7E C-201 vl FX-29F FO-2014 © $tA detwt & A=A yehd
FHAeE vas B, A e Adald RE7E AL A A9 A skl H
al A2 A Aok Aol vha = B E A (Table IV, Fig. 65).

Table IV. Fringe order number at each measuring point in the C-2, FX-2, FO-2

sliced specimen.

M2 M1 P21 P22 P23 P24 P25 P11 P12 P13 P14 P15
CcC-2 27 15 14 15 10 23 23 00 04 03 06 0.5
FX-2 20 10 05 14 10 20 14 05 06 07 05 05
FO-2 1.8 15 08 15 20 1.8 08 05 05 08 05 0.6

C-2: C-URPD specimen sliced to bucco-lingual direction after vertical loading
FX-2: FX-URPD specimen sliced to bucco-lingual direction after vertical loading
FO-2: FO-URPD specimen sliced to bucco-lingual direction after vertical loading
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3.0

——0-2

25

fringe order number

0.5

0.0

M2 M1 P21 P22 P23 P24 P25 P11 P12 P13 P14 PIB

Measuring points

Fig. 65. Line diagram of the fringe order number at each measuring point in

the C-2, FX-2, FO-2 sliced specimen.

(3 AAAFS A% F AN FPo A9 AB(C-3, FX-3, FO-3)

C-1, FX-1, FO-1e] vlebat HAv) #9245 5 FX-1o) tebd Ho 22571
74w debdeh A9ARY AZH B FHUAEE ARHoR C-3¢ 1
sl FX-3% FO-3914 o %7 uelsth 55 Al o2 F4sh Asge] wz
AzAol WEt $HA5E FX-3, FO-3, C-3 0% ¥/ tehgrh A2 274
F9 Azzol ebd PHA5EE was) wy, C-39 v FX-33 FO-30] tha
57 vEhot 945 AR FelAE C-30 wis] FX-33 FO-3014 @43 e
PUA5 BAAAG. D9 m FO-3AAALY 94F F1 w9 e Ry
A%7b C-33F FX-3914 wth o 7] #%5 Qth(Table V, Fig. 66).

Table V. Fringe order number at each measuring point in the C-3, FX-3, FO-3

sliced specimen.

M2 M1 P21 P22 P23 P24 P25 P11 P12 P13 P14 P15
C-3 55 60 40 60 60 40 40 10 20 30 08 0.5
FX-3 565 11.0 980 60 70 20 10 20 20 3.0 1.0 20
FO-3 6.0 90 90 80 70 40 20 15 20 40 20 20

C-3: C-URPD specimen sliced to mesio—distal direction after oblique loading
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FX-3: FX-URPD specimen sliced to mesio—distal direction after oblique loading
FO-3: FO-URPD specimen sliced to mesio—distal direction after oblique loading

3.0

5.0

4.0

frings order number

2.0

0.0 . . . . . . ‘ . . .
mM2 k1 P21 P22 P23 P24 P25 P11 P12 P13 F14 PI1G
Measuring points

Fig. 66. Line diagram of the fringe order number at each measuring point in

the C-3, FX-3, FO-3 sliced specimen.

o
27kl AuAHol ey FUAss 294 YFoz Avd AHd e v

A FREGG, AdAH AFHA 3 FHASF= dANbg oz C-49 4]
FX-49 FO-4°lA ta =4 YERSEtH(Table VI, Fig. 67).

Table VI. Fringe order number at each measuring point in the C-4, FX-4, FO-4

sliced specimen.

M2 M1 P21 P22 P23 P24 P25 P11 P12 P13 P14 P15
cC-4 08 08 05 05 08 08 08 05 03 08 05 0.8
FX-4 1.8 15 10 20 20 25 10 05 05 05 1.0 1.0
FO-4 1.0 18 05 08 1.0 15 1.0 00 05 05 0.8 0.5

C-4: C-URPD specimen sliced to bucco-lingual direction after oblique loading
FX-4: FX-URPD specimen sliced to bucco-lingual direction after oblique loading
FO-4: FO-URPD specimen sliced to bucco-lingual direction after oblique loading
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Fig. 67. Line diagram of the fringe order number at each measuring point in

the C-4, FX-4, FO-4 sliced specimen.
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