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Table 1. Strain value in Clasp retained RPD on vertical load

(unit : p#)
site 4 2 3 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 -12 415 -17 54 -7 -18 -101 -83 -23 -8 -16 60 42
10 -12 26 -17 -84 -10 -200 93 -6 -30 -10 -12 69 40
15 -10 -36 -4 -101 -14 =22 90 -68 -36 -l11 6 77 -33
20 -10 -53 -3 -110 -16  -23 -97 -59 42 -4 -3 -85 25
25 -10 %66 -10 -117 -18 25 -108 -52 50 -18 -13 94 -15
30 -10 -84 -16 -120 -21 -26 -129 -3 57 20 -24 -101 -3
35 <10 -104 25 -129 -24 -28 -157 b5 66 24 -36 -111 -17
Table 2. Strain value in Clasp retained RPD on obliquel load
A (unit : £)
site 4 2 3 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 -10 421 +9 -B5 -4 +21 -84 -8 41 -26 68 -86 +54
10 -8 +37 +7 -118 -7 +21 27 -50 40 -23 -52 -83 +66
15 6 +49 +4 -184 -11 +19 +33 -10 -37 -20 -33 72 +73
20 -4  +61 +1 -249 -14 +17 +91 +27 -33 -15 -15  -60 +83
25 -4 +71 -3 -303 -16 +15 +148 +64 -31 -12 +4 49 +92
30 -4 +93 6 -344 -16 +13 +198 +97 -30 -10 +21 -40 +103
35 -5 +110 -10 -386  -19 +11 +246 +134 -31 -9 +42 33 +109
Table 3. Strain value in Attachment retained RPD on vertical load
(unit : =)
site 4 2 3 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 . +8 +35 +36 -39 -17 +15 -10 +178 -36 -22 -66 -149 +76
10 +10 +64 +42 -142 -3¢ +20 -21 +174 69 -9 -100 -285 +186
15 +28 +88 +42 230 A7 +15 46 +132 -105 90 -324 436 +352
20 +51 +117 443 -327 -81 9 77 +69 -138 -111 -493 -497 +424
25 +88 +140 +42 -445 -111 -31 -113 -15 -169 -138 -478 -472 +454
30 +119 +156 439 -h48 -142 -49 -155 -90 -199 -166 425 -437 +491
35  +127 +168 +27 -689 -173 -49 -195 -163 -225 -197 -368 -395 +542
A& 2 3PP A2A NN 2 2EHUAS UEG A1 &7 ¥, A5 FHloln BE AxA R
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Table 4. Strain value in Attachment retained RPD on oblique load

(unit, : #)
site 4 2 3 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 +7 +79 436 -13  -14 +8 46 +206 -51 -14 -76 -164 +64
10 +15 +113 +39 -5 -36 +7 61 +271 =75 -41 -145 -287 +265
15 +26 +132 +34 -160 -60 -4 -88 +235 -100 68 -312 -466 +423
20 +39 +143 +27 -249 -T6 -15 -116 +192 -122 -95 -380 -479 +508
25 +49 +148 +19 -344 -101 -31 -149 +130 -146 -117 -361 -448 +604
30 +56 +148 +12 -443 -123 -47 -184 +66 -166 -139 -336 -419 +687
35 +59 +148 +3 548 -151 62 217 2 -182 -164 -322 -399 +730
Table 5. Strain value in Telescopic RPD on vertical load
{(unit : #e)
site 4 2 3 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 +26 +149 +74 28 +30 3 -0 93 -81 27 -97 -206 +63
10 +38 +178 +108 -131 +11 -7 -52 -105 -115 =37 -194 -473 +156
15 +15 +161 +124 -168 +7 9 41 -111 -1286 -38 -201 -499 +168
20 +4 +125 +129 -183 +4 -9 =35 -113 -133 -39 ~-192 -514 +177
25 -4 +93 +129 -195 +3 -9 -28 -114 -137 -39 -184 -528 +18b
30 -11 +57 +128 -201 +3 -9 23 -114 ~-140 -38 -176 -547 +190
35 ~-19 +18 +126 -206 +3 -10  -18 -116 -141 -38  -167 -564 +193
Table 6. Strain value in Telescopic RPD on oblique load
(unit : #)
site ¢ 2 38 4 5 6 7 8 9 10 11 12 13
load
0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 +29 +58 +42 29  +40 23 -9 -89 64 -11 =57 226 427
10 +26 +58 +59 -6 +26 21 -65 77 -10 -17 -89 -291 +81
15 +17 +35 +65 -132 +12 -18 29 -62 -T1 -21 -6 -310 +124
20 +8 -2 +64 -186 +1 -15 +5 -45 -T1 -25 -62 -316 +159
25 0 -36 +61 -230 -8 -12 +36 -31 -9 27 -48 -328 +197
30 -8 -710 +57 -274 -14 -8 +64 =20 -68 -30 =32 -341 +233
35 -17  -111 +49 -307 -23 6 +8 -11 -68 -32 -18 -343 +272

7Hel) wet AE o] Ftsta, e AAlCA
T AL 2EYUo] 4 FAHAHFig. 2).
A 1 27X DS A& Telescopic RPDE 8H50]
71t wel 2EdQle] A AL BHYo
U, & dAlClA e Sk tHFig. 3). o9 o &
B2 A (689 pe) Bk ol ~2E QA Aohgk(195 #
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Table 7. Strain value in Swing-Lock RPD on vertical load
(unit, : )

NSte ;9 3 4 5 6 7 8 9 10 11 12 13
. load

0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 6 +15 +8 -3 -2 415 65 -72 -3¢ +3 -59 -112 +10
10 -8 +36 +16 21 -14 +33 -116 -137 53 +1 -224 -301 +58
15 -1 +48 +19 -30 -20 +42 -156 -160 -70 -3 -392 491 +105

20 +3 +40 +18 -32 17 452 -163 -163 -T6 -5 -484 -H545 +86
25 +6 +32 +15 -33 -14 +58 -167 -165 -80 -7 -540 -b71 +72
30 +8 +24 +12 31 -11 461 -169 -167 -83 -8 -593 -591 ° +57
35 +10  +13 +7 29 -9 467 -170 -170 -84 -10 644 613 +45

Table 8. Strain value in SWing-Lock RPD on obligue load

(unit : #€)

: site 4 2 3 4 5 6 7 8 9 10 11 12 13

i load '
0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 +17 +43 +14 -10 +25 450 -90 -8 -36 +3 221 -234 +70
10 +28 +65 +19 -32 +11 462 -118 -119 47 +13 402 -419 +141
15 +37 +75 +20 48 0 +68 -140 -143 -60 +14 -527 -H46 +172
20 +40 +71 +15 -1 +1 474 -148 -149 63 +13 -588 -580 +158
25 +43  +66 +9 53 +3 +78 -154 -154 64 +12 635 614 +150
30 +46  +58 +4 -b4 +4 +83 -157 -159 63 +12 681 -642 +141
35 +48 +50 -1 56 +4 +89 -161 -162 62 +11 726 668 +137
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ABSTRACT

STRESS ANALYSIS AT SUPPORTING TISSUE OF ABUTMENT TEETH AND
RESIDUAL RIDGE ACCORDING TO DENTURE DESIGN WITH REMAINING
UNILATERAL POSTERIOR TEETH

Kwang-Ho Ahn, Young-Wan Jung, Tai-Ho Jin

Department of Prosthodontics, College of Dentistry,
Wohkwang Dental Research Institute, Wonkwang University

This study was performed to investigate the distribution and magnitude of stress at support-
ing tissue of abutment teeth and residual ridge tissue with remaining unilateral posterior teeth.
Four types of removable partial dentures that included clasp retained removable partial
denture, attachment retained removable partial denture, telescopic removable partial denture,
and swing-lock partial denture were designed, and strain gauge was used for stress analysis. Each

prosthesis was subjected to simulated vertical and oblique load.
The following conclusions were drawn from this study.

1. The clasp retained removable partial denture generally distributed simulated vertical force more
evenly to the supporting structure.

2. The stress at buccal side of 1st premolar was the lowest in swing-lock partial denture and that
was highest in attchment retained removable partial denture. The stress at lingual side of 1st
premolar was the lowest in telescopic partial denture.

3. In clasp retained removable partial denture, stress was lower at load site and ridge crest at mid-
line, but it was higher at 1st premolar area on vertical load.

4. In attachment removable partial denture, stresses at buccal side of 1st premolar, lingual side
of 1st premolar on vertical load, and ridge crest at midline on oblique load were higher.

5. In telescopic removable partial denture, stress at lingual side of 1st premolar was the least in
all removable partial dentures, but the stress at load site was higher.

6. In swing-lock removable partial denture, stress at buccal side of 1st premolar was the lowest,
and stresses at load site and distal end of residual ridge crest were higher.
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