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'7¢ Bedded Ring Model

v## Elasto-plastic supported bending and strain stiff ring
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Vv#v Beam-Spring Model
v#A Modulus of subgrade reaction



Y IVAY/o ¥/ ¥ ol oly 5 oly slofigh ABI Siiss sz 9 (2 lib sloisl,

1) 5 lgi o A5 g a5 aiS e sl |, ol olivebl K 1 5 ol Conay Sl Sl g5 0 (o)l
[Y V]S o
ABAQUS 133 o 5 aluwigs 9 8 g yui Joho 31 ooliciwl b Jigi cionSw (315 gy 3T

Joe Bigi (3o Gidgy 5 ey e sl a8yl (28,8 S5 50 b 8 g 55 il eslanl b Sy 99 5IUT o
Lol 0uls Jow cl 35U o uiS jo oS g lid s sl 8 sl eolatll b ey gludae g5 ol o asloalss
Sssldsn 1o 055 (03 485 5 (5SS s 055 033 B WBL o5 i S 5 S5 58 Ygens
(el Jloy (25 OV F=V e S)aiS o )ly (51 ity (59) 3 oolad g Ysosa | (e Sl slojls
LYV Jaalion Comay 5 abaly jlosisso o )ly (J3o (idy (59, 2 45 4yl

G,.=G,.cos 0+c, sin'0 A=V

B i 5l ead 65 ol agly 05 ey (xRS On oy, 5 0y Jley (5 0, a8 yska
I¥Yelosl o

L S, oVlail g oio > gloyid dewg cieXw SYlail wawes o o 5l ool b baeceXw Jow o) o
3 ooy sl sl Joe s sle st Ojgo 4 Shn g (235 by lead Jue (B sl 5l ool
O0-Ve IS)aizws Jas (L85 ol ls a5 canlonls Jow bl Cye

Pl oals dlxe 55 Jgo B 5l eolaul b (giludane sl 4, G sl 8 S5

— ACEr
—m @-1)
Dopar oS ibige ;8 50 il sl Ay S sl a0 U oJig gled RS Jooe B, oSGk
SIS
A, =ROxb (1+=1+)
slp a8, 6 Sheogas 5 el SYLAl 652518 0920 adlioe By jome Sqx 50 SR sligg b &S
Sl ool oold Llzs (VO-Ve) Jgaz s (VF-V o) 5o 0 (55ludon

(VY] (6510 o (593 32 99 5 =1V &



lofig? A5 gy (5lojlos Jlns VYAY/oV/) ¥ Yor

()

[YVo] oS (AB10 gy K5 99 5l 138 g9 i Joko — 101+ S

Ao oo lid 1) ABAQUS f58l 6 5 5l ool b ooy aislus goae Jow (VYV-V0) S5
A oo s Sy S sl ) gbls g ples ol Gletas s o (Y8-V ) B (VA=Y 2) JIa

[YY o] o5y VLA (g0 8 Joro 5 (idenSions Sy laasciin —15— Ve JSb

00 9SS (S ubg Gluogas —10-1+ Jgux

s>y Hlade Oloo guas
o Yive. S gl

o YIFo o gl




IYAY/o ¥/ ¥ ol oly 5 oly slofigh ABI Siiss sz 9 (2 lib sloisl,

o AR Ceolses
e Voo L
das £+ becoSw sloss
dae Yy vy WYlail olasy
Suae \s oS Y Lail sluas
Gpa A4 TR LSO IV ' [y PRV
- «\Y O gl Comwd
KN/m" \id ON P Pae ()9
a5l b iskas oo
KN.m/rad BYeer < ’
O*0)
. b oo i s
KN/m Y8 Ot S SRS
)
. low el ud 5
KN/m T O e S
)

Sy o W 8 b ol ped 138 9 Jio - om0 = led o8 Lol yor 118 g i Juko -l
ABAQUS 351 o 5 31 ooliciunl b Koy ) K (6 5badore —1V-1e JS



DS (A gt shojl el AY/o¥/) ¥ Yo

(Bl 5920 i VA0 SIS (P 9) 970§, - VA=Y U

P

(o ¢ gud) quloo S )0 (s Glowo ~TT'=Ve IS (o (i gn) (£ lads Cgz 5 (Lo loo —TY-)e IS




Y0 YYAY/e ¥V ¥ ol oy 3 0l slaish A iviss (5p2) 3 b sledol

(i) X ygma cagr 55 sl —VF-)e JSC

(0S5 5 50 Lelomsler T V5 IS

GO dw Joo —Y-1-9-).

Sl ol 315 390 (55 oy csledoe w23 T sl slad 5 b b (600 i S b il i Sl
90 Jdo a5 Conl odgy ailes (gum A Jow 04d oo oolatul dgase slixl gow aw Jow il pd iz 0,5 o
S e yelil g oud osliinl (um dw Joo slml g oo S Jlasl sl sgaome p ) aSy sk 09d oo xSl Gon
o3lail 4y by Blas gam aw Jow .aiil oo Bolo 1 Jow ol 850 10 05d oo oolainl (gam g0 Jow cxle sl
Wl s o al el Gl 0 WS Ty (7S 05 (0 HE (e 350 oS (raie Byl g0 o Big Slad
Syl Slas 4 g Sl o Logare | Bl ey (b3 é Sloogas Wi ood Jow ez 0l &
Pl 380 (sl sy 055 (ol e Joo ol 0 e Gloj & S o) by Dlid Grizen
a5 dgdoe Sl ol (nl 355 2 ) e jska | BLB (e 13, Wl oo (S (nl lp 28 sl s ol
odd drwloes flas a5 55 Hlas (bl Wb all 0 51 sledy, b awslie BB ey ol 5l oswl Cansy il
il i gy crl o B S e sl
ABAQUS 1351 o 55 aluwgs (g0t dws Joo 3l ooliciasl b Jigi sieoSow 15 inivgs 5ulU]

S s gy 4505 K2 sl ) ey 5 (les sisbel Sl (sildie (FY-10) B (YY1 ) IS
BSadee Hlas (YO-Ve) Jaus Slasin b



DS (A gt shojl el AY/o¥/) ¥ Y5

: 75%)
+1.144=-+08
+ +0

SV s -¥a-)e s (1) (2S5 8B b b g luls ()5 -YA-Y) S50

oy aliiomo (K433 5 makad —T1-)e S 03313 (518 )b Cxi iy b a3l —Fo-1e S



Y.v IYAY/o¥/V Y ol oy 3 0l slaish A iviss (5p2) 3 b sledol

g 55 o end s> 1gi ~FY-Ye S

ol b Cd gy y0 Von-mises by jici -Yo-Ve JSo

CoSw 90 oyt whod ghaw jo jLLS YY) ISCS ool b Cd gy yo Lol sy s polio -YF-1e o

SAP Y+ 1350 o 5 Alwgs 9 (o dww Joo 1 ooliiwl b Bgi (oS 515 gy 3IUT -
oot Ll (1Y) 0) Jgaz o e S laaseios b iieSos U310 Liday b g diges 5 gl 5T ol

.w‘

SR 4 Gy das A L CueXn ;2 a5 o0y b aisle iy axhad A+) I S cieSe Bl il
oy das A Slawl ob CieXw 2 B o S o faie 395 Sl g oYL lpieRn a4 gy vae F L g 6 ,LS
ltond ;550 50 5 anilo V) (6905 4 (slooim Coand [0 CieSw Cwlis g oad sl ISE (550 &Y



DS rlts g i ko IYAF/oV/) ¥ Yo

S Caaglie a5 Sl oK S8 o S st b olpldl O jgar 55000 ibg Blbl S
Hid, Jlesl bl Hldl ol aus 3 eolawl SAPY e v 1531 o 5 o link ez ,e oLl 5l cwl jao Tojw Sk
Pl 5 0ads yho ol (g udS Esdy plSim 45 350d Joo (o) g 4 1T Slaseiie plytes 5 anils |y (s 50d
oolazwl (Ve-Ve) g (A=Y o) Lo, 5l Lol oyl (g liad SBrw duwlre gl o lid 055 5l (g Lid Cuglin jLid
el 00

oor JEl Cgz uizmen g Shell olid slpladl 5 gilidow oz dxele b iig awain 4 4> L
Loy erkes VO L8 L (S 5 (5eSe (m 29790 sy )5 eslinl FRAME (Ll I St (e
0,8 (Bae 138l o 5 o VL Cuglie L oYg8 Slasin

e (5 g w905 Sy sl |y bl 5 oo sbol Sl esldin @) e) b (TA-Ve) JIS3]
s o Hlias

oS axdad A+ I JSoiie Ky y S arlod ¥RV JSCS oS A5 gy gles —FA-Ye Sl

Caolus b 4z LSy oS (51 Gibgy o jludie —F1- e JSCi
)o."-“'b

Clnw S (g ilwduo (oo —Fe—)e JSCo



req WA/ Y/ E AT oly 5 oy slafigi ST gy Sly2 3 ooyl slacialy

b Jadio ©ygay goaSw AS10 gidigy g iludao —FY-Ye TS
B i 33 5ulS (58 15

LeioSow (s 9927 90 Sl gy (6 5luduo (59531 - V-0 IS

AT

link bs 1 Gllell g G bl S g 5Ladoro ogoi —FF—1+ JSi

— _._

an

am
SIS gy Job 50 (phhed SN @38 9N -FRN IS (B Gidgy Job 50 597 S9 @239F SoNI -FO- ) U
iins finE




Lo fiyi' (AP0 sy (sl jlo ki IYAY/o¥/V Y .

TN

aSs SAB1S gy (g9 oo Slonyl JSUE i ~FA-Ye JSCi S Gisy Job 30 oy S8 2395 595 -FY-Ye S
% ) pxaadi = _
oS o roaf

|

1 El"llT‘u

T
[REA

m
o
i

H

_ ——t=/) ,Existing - - - - -t=r0 + reinf
T eE++0 A Key ! =V Cm| |7 Decigned 4 E+0 1 Key ! t=reCm| | "1
D I i M+ A EF D e o e e —
/ s — M V, E++0
FE++0 3
’ R L £, E+-0
< ),0E++0 / < 0,-E+-0 1
£ ) E+0d/, g rEeay
2 / Z TE+e0
O,E++F /s =
§ i T,eE+ -0 1 —
- - - - /- -. -
o Bt ™ = T T T T T ! ), *E++0 1 L=
-
0,-E+.F ] 4 / 10 r o T ro r 10 E+ .
) r re. F 0
Mz (Kgf.m) Mt (Kgf.m)

&Y ahado ;0 Glow — (5970 (59 58 Syl S0 g —Be—Ve JSCh et pladio 30 Glew — (5 y970 (59 38 S 5l g0 —FA-Ye STl
S (A1 e (5595 S (A1 e

Wwgw Joo -Y-4-).

Ll o [V T oo oy Mg (as Sl Jow 5 5l ooliiul b g5 s o5 S5 sl blos S o,

390 50 S oo S s Sgan OHge 4 S g S L S o IS ggpls (Ul ilg a5 05h 0 28

A alewg Wl oo Aoy (nl S9d o0 amt T (Son (S Ay S sl S 2l d> oy sgdm JSO e
Dgd oo (_g)'l.w oolw (gl axao gt o> o Sy90 Q.;.l 59 aS 0gd Loy \V‘ui’.;.'; ELo

1#4 linear-elastic continuum
VY- homogeneous linear medium

1Y) Closed state of stress
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Summary of Properties

5h.No.  Sachion wWidh Height x Yo A baw Iy Section Properties:
cm om cm om cm*2 mra o4
Section | 100,00 5000 2000 000 SASE.03 1 ME-DE 4 SIE+06 Mumber of Shapes =1
Total Width =100.00 em 2
Total Height =5000 em
enier, Ko =000 em
Cenler, Yo =000 em
o X-bar (Right) = 5000 em
Xebar Left) =50.00 em R
7000 - Y-bar (Tog) =500 em P
i ) n ] Yabar (Bot) =2500 em
—— Equivalent Properies: b
5 \ Area, A = 54500 em*2 |
3 Inertia, 133 =1.14E+06  cm*4 2
|5000 o inertia, (22 =4S4EHB  cd
s Inertia, 32 =000E+00  cm*d
“\ Torsional, J = <No Cale.» |
| 4000 | Principal Angle = 0.00E+00 Deg _ L
b nertia, [33' s454Ee06  cmd Section Diagram
/ Inertia, 122 =114E+06  cmhd
300 /
D 7 Modulus, SXTop) =454EHM  em*d
e Madulus, SXBat) =454E404  cm'3
2000 o Modulus, S2iLet) =H0BE+04 em*3
— 1 e Modulus, S2Right) =H.0BE+04 em*3
1000 Plassic Moduhis. 23 = <No Calo>
— Plassic Moduhis. Z2 = <Mo Calo>
Shear Area, A3 = <No Cale. >
0o M/& Angle = 0 Deg wrt X Shear Area, AZ = =No Cale.>
= Radus, r3 = 14434 cm
4000 / Radus, r2 = 78,668 em
ST Basic Parameters of General Polygon
SMn (ton-m)
-2000 Main Maierial = Concrete
Sub M!é\ll -m'-ésgsmwzz
Madulu = 240E+05 kplem*
oo 100] 200 ;00| 400] s00] e00) 700 800 sy -
Dimensions of General Polygon
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