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ABSTRACT

The methods of design of mat foundation may be classified as the rigid method and the flexible method according to the assumptions
used. In the rigid method, the mat is assumed to be infinitely rigid and the contact pressure is assumed planar distribution. However,
the contact pressure is not planar but curved surface because the real mat is not rigid. Therefore, it is not precise to analyze the mat
foundation using the rigid method, and so there is no choice but to accept an error. On the other hand, in the flexible method, the mat
is considered as the plate on the elastic foundation. This elastic plate theory is for the infinite plate acting a concentrated load on the
elastic foundation. However, the functions for the moment, shear, and the deflection by the flexible method are very complex, there
are many difficulties for the designer to use them. Also, it is impossible to use the design aid figures as a substitute of the complex
functions, because they do not cover the values at the critical sections for the moment and shear. Therefore, in this research, the
simplified functions for the moment, shear, and the deflection are proposed by regression analysis for an designer to use easily the
flexible method. The simplified functions are very accurate and very ease to use.

Key words : Mat foundation, Rigid method, Flexible method, Plate theory, Elastic foundation, Regression analysis

8

A7) ze] A e AR 7Pl whet 7wt ARl e 2 T A ol w20t 73 Aol T A ] A2
ES Aoz 7PYRT v Al 7] AAVE op R g x| Sfo] g o] opd H Q] A9t e, A E A8k A
Aol A 5= glow WA == QA sl ok stk g, AN T HAHV|2E SAANE 9ol Bl wo 2 7=, o] 'dT
o] &2 TR f]ol] 73 -2 7131 ol HFokso] 28-eh= Aol sl gatth. 1] Aol of el Tetels mHlE, A, A o4
A2 vl Bakste] AAA7} o]8h=t] B ofglo] v gk TaE 7| 2AA) IS B At AAIE fle) AleEE =
H ey HSE S vehlis Sl kg 2oFslaL 914 ¢dot o] & 283 5 firk wEbd, & ATelMe Qe A

A} T 40 01§317] 9130 AALGS Fahol mulES} AT, 7o) Theshe TS AkSAO, AE RE v vhaest
5Jo] §857] A v G kS AT e,

],
01 1 w72, A, DY, B, B, BRA

* A3 - ATt ZHEASESIA t“%]-i]-% (Jeju National University - ktmoon@jejunu.ac.kr)
** 359 AAAA}- AFheal 238k} 3 (Comesponding Author- Jeju National University - sypark@jejunu.ac.kr)

Received August 13, 2014/ revised October 14, 2014/ accepted December 29, 2014

Copyright © 2015 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




LME

SISl 787 2 IHKGS, 2009 T 7
WH7Z0] A WPEE AR 7Fgel] wet A (Rigid Method),
AJH(Flexible Method or Winkler Method)© 2 &t} 734
M= A7 Z7F F3 Aol 712A e HAISF X7t
BHFolal I AU T4} 71Eslee] FEe] 2k8o] U
that 7Pt e A 71z dAE s Aol
sgtslo] o Swigelr), wel A4PAE Agal A AU
o] 8 4 glom sl QA1 Zelof itk olefe ©xje)
A 7133 3737 ARz wE Adupd-del] wek

 oE g

o

¢

of

(

T, PP AE o R TR RRARIS O] $11 AolEs

Aok wpH o & HH7)2E Hetenyi (1946)2] EF3=]EE 9]0
2 AolES TAR 3slo] MAFEES ARRKBIAL Qltk: ] o]&2

P35 7R Yol YEekFo] A A

oIk, T PEAlEstsle)
T2E7|2AA71EKGS, 2009)914 BRke Sl A3
£ ) g Tek(Fig. 25 HhEvlEL ARATS L

Mo
O
I,
=2
>
[
ok
9
tlo
I
i
O
ii_.
5
ik
i
-
f&

o]&gl 74-¢- ACI Committe 436 (1966)2] =& o]&3ljof 5=
o, o] &3 HAo] vl BRste] & AFeA] olEgt 2Es
1 Fte] Teshe sjAAE Aljtete] AR Al

g3t F J=F Ffar) gk
AH7)2d) #et A7 281t TR EobollA] B2 At
AR, A7 AR SRRl A/ e] A2 digh
-2+ Shukla (1984)2F Kim et al. (2013)¢] 4777} &
#ot}. Shukla (1984)= H71% AAIA A 23} dA1€

ot
)
o Mz
_]>~
i
0

FHESt Aes, X3 AXRAE O ~ G R E23)ste
Ak A & 5 USS ARXBIGTE vt L Fgelr] 7129

FolFHE 0252 7Hgslsler, O 23 33 71
A

2
T S22t 33l AAHIS A okl ok
’3& HEsp] Sfste] Avl7|ze] A /NdE A8siien, 9
o] BHIE, HuE, A3E P ARKE ¢ Q=S fa
& ARgSte] Tegk AR AR T o] A5
o] AAGE HA ARYE = & B ArE A
ool tieirl= E7Fsstths @S 7L Stk

154  Journal of the Korean Society of Civil Engineers

e, B Aol AdEe
o183 $I3) BARAS Fatol
A9, A w) wkeske A4

AR} HTt 4 e
7 Zole] diste] walEs}
ANE Akt s

2. BT AN

2.1 ERdTEHY

ACI Committee 436 (1966)°|4:= ZH7]%Z Hetenyi (1946)
o] 'gANE $lof] =2l Hol2S AR 3l HARIES AljtslaL
Uk o] V= dR(Elastic Plate Method)2 ©dARE £]of] 73k
& 7R Fae) Fsetso] 2Reshe AeEA, SEvEle] 7=
E7128A171F(KGS, 2009)dX = HH7|2E Hyto| 2 <7
ste] B3, &, AAPEo R AAIKES AAIBRL ST, ol&
eI Sdgk Uigolth

ACI Committee 436 (1966)9l4] A|Qtel= BT o3k
sMdaE Qo Helshd vkt 2tk

O A7z F tZ 213w H(critical section)ol|x] 5]

Mo mre 714,
@ AWHHEAS kE 2A.
® e 21 E3dte] B (flexural rigidity), D AAk

B
b= 12(1— %) M

A7NM, E: A2 A
por A7 e ol

@ 2779 d(radius of effective stiffness), L A4k

L=4/7- @

(3a)



Sl
o,
Bul

== m(%)m—m Z‘E([)’) (3b)
7

o474 (] @

v=%547] ®

P, P 7EEE
r i 7VEEHE e HolRE WA A2
Zo 7, 7 wAE, AR U
7 : AR g B

oJ7)of| AREH Z3Kr= Schleicher (1926)7} 18] AAje] =)L
© 2 Aokl o, Hetenyi (1946)7} Circular PlateZ 3fj25hH
A AHaIIk Fig 12 7848 Tele vepd Ao o=
2 Yepd 7 A ugat 2k

5GSBS
2 P 2
4lz)=1- 2 T T e
(l,)lﬁ (1})20
2 2
e T e T 6a)
s) 5
2 2 2
A==t T
(£)14 £)|8 (£)22
2 2 2
T T e e (65)
Z(x)
Z(x)= 12T *%[Rl-l—loge'ygx Z(x) (6¢)
Z(x
Z4(x)— 2;T)+%[32+loge'y%><21(:c) (6d)
A7),
2V eB) 2\ eB) [z () [x\"
*(5) PTE (5) e (5) 7" (5) "
02)[z\ @) (z\® o6)[xz\? (8) [z
= ¥;F (?5)‘7 glﬂ (75)‘+ %;P (75) a g;ﬂ (75) *

1,1 1 1
p(n)=1+ o4 o4 4 . logy= 0.577216

Slo) Zash R VRS thest g

5 & G 6 G

2@ == Tort S e T s onol
(7a)
2 B BT
B B G B
A6 == Gt S am e sel ¢ onn
(7b)
2oy
2y 1(2” (70)

o714,

R=(2)- g8 (L) 2B 2 - 2D )"
=2z, 20 ) o8 )",
p(n)= 1+ %-ﬁ- %-‘r %-‘r kS

Fig. 1. Z Functions (Hetenyi, 1946)

Vol.35 No.1 February 2015 155



Sle] 8141 gt ol Enls} o EEBEEE A} \
51 5jo] vl Batale] AP ol o)1t 44 ek \

2.2 M vs \\\

SElRle) 72 KEHKGS, 2009)914 ARtelL 9] \
VgH(Flexible Method)- 1014 Sish vle} o] chizh <
3 FUT hgow ke FAES e ¥avt e A N S -
ofek el et shakae Aesha thest Ak ; ==
AR712E A7) 918 Qe T2 Hol g 2A HAe— A =

r

E [

A, As, As, A

Mg

Ao Thea} ke Sxg ZIsPE(ACI Committee 436, 1966), N
F1EsiEel Wshs BHE, AW, AYE T 5 L T ‘
7N oPde] 71so] FEFE WA= FelE T3 dElE A8st
of 78 & Utk ¥, JPEEREE 5, Vs YFES -4
(3~4)2 o]t} B
O A7z 57 hs T (critical section)ol|x] ZHATH g
o oJsf 7H4.
@ ANRIEAT kS A, 0 2 Fotindation on ElasticSoil (6%, 2009) oo <
® the A Este] Fds(flexural rigidity), R ALk

117
L
\

3
=z
I

Y M,
E.h? M, |
R=———+ 1y K\ l /'Ml
12(1—v3) . ] »
N\ //
A — M,
A7, Ep : AW7|Ze] A
vp @ ZAH7)Ze] EolgH]
r
@ Fa73Aur(radius of effective stiffness), 2 A4k a
> X
Fig. 3. Transformation to Rectangular Coordinate
L=} R 2)
kb
T @y
© el Fel| WAsk= AAARHE M, WERHE M, HTH
S’ i‘]%:l Z% ?6}7] “H%H Flg Zoﬂ}\v] Ala AZ’ A3s A4‘9]
2
TRk o] ofF) Aoz Ak =y, (5y
— Q | _ _ A2 U ===
M, =—-F 14, (1—v;) . (3a) 71, Q : 7153 F
(L’) r o 718k A XNE HARE AE
Ala A2a A35 A4 Z/ 52] @’#{Flg 2)
| A
My =2yt + (1= ) (3by
=) © AuaEAolAe] BHE AL

M, = M.cos*p+ M;sin’p (8a)

156 Journal of the Korean Society of Civil Engineers



M, = M,sin’¢+ M,cos’¢

910 IS H83te] el malE.
T517] Jaixe @AM Fig. 2004 2HES] A$- 4, 4,
kS, ARl 9 Ay TS 2  glofok gk et
el Hrizsie] HEo & = o] EHlE SRl
r/L 9] e 011013, At ST /L' 9] gk
ool sfshe ghe T W) Hhell o] T el 4,9
A3 B 25 3ok

3. DEAIS S0t otA0| CHAD)

3.1 REZEibo mE 3HEM

A7 ze] AAE SISk QA Qe)e] AR wAs|=
HHE= Egs. (3a) and (3b)'elx] & 4= Slxo] A3 ol
vl glofx] 2] A7 A, ol 28l =R o7 IX A, (Z,(Eq.
(6d)? A,(Z' (Eq. (To)E & o B5F z=r/L' o B73
Btk o7|A, r& 71E3kE ZEHMTE APE Aol
1, I'E §85738(radius of effective stiffness)o|th @A,
Egs. (3a) and (3b)'9] #w k] gh& BAAR] 3| S F3t]
z=r/L 9] Bt} 2Ft she] 2 wddE &= Qlk wgt
ekt 232 Eq. (4)'9h Eq. (5)ellx] 242} Bz nie} o]
] Ayot A] gl ofal 2= 4,(Z) (Bq. (7d)eh
A(Zy(Eq. (60))= EFeE x=r/L' 9] Frolth o] Tgh BAIA
QA SRS B3 o =r/L 9] Hr} 7R I52lER mEd
T 3Tk ol& FlEte] HWrIRe] SAIG(E), EolEH(vy),
FA(h)2} ARBREAIGA(K,)2] TR o) Folkl i L
E WA z =1/ & ¥5E e Bk IR 3521S S

12
L)
‘e
1.0 ‘..
*« y=-0.0387 -0.824x R=0.999
08 L)
L)
- .\
o 06 N
O\\
0.4 LS
.\
02 .
w
0.0 g ‘o
y=-0.002 - 0.494x + 0.764x*2 R=0.998" “ma¥
-02 L L
20 -15 -1.0 05 0.0 05 1.0
log (/L")

Fig. 4. Function, P, for Radial Moment

A& b ekt sk

o1& $I3te] WA & A HWE 2] Egs. (3a)' and (3b)
(22 Eqs. (3a) and (3b))2] &3] F2vts P 4 P,
Sr2lo 2 FARlaL, AT X3 Egs. (4) and (5) (32

Egs. (4) and (5)9] 7/} 7z, §52)9) A,k 4,9] 54
P, 9 P, W0 R e TeTt 2.
® wapsde: 17 — 9p (92)
o N == r 4 1
0 HAXRYE: M:—QP (9b)
Ho—d— t 4 2
Q
2 —_ %
® A VAL (10)
)
® A =P, an

e o =r/L 2 SFRNEI] P, Py, Py, P, x=r/L
o] 7righ g VeRlly siicE ey SHARAET P oRE
o] x o] Beh 1z} FER VERIAL 9lo] of& B} vk st
AR epP] 18l @ =log(r/L) o] 52 sl#A 319
o} 7 A} B} gesh e o] PIES 88 & Ak

Figs. 4~704] Hi= nle} o] B3t ghe2lE50] milg- wiesle
z=log(r/L') 9] 12}, 22}, £ 32} 3§52, P, P,, P, P,2
ek = Qi) o] RIS A R)7F 0.990Vd0 = wlkg-
F& IS YR
919 sl Aks okl Qlo] Fof| Wlshs WA bdE
, FAEEE M, A 5, A7 2 & 3|HEA 0 2 WgshE
ohet 2tk

S

T

fll/}‘} P1> P2s Pg, P4§E§:]‘6]'Eﬂ

kel

ok

1.6
.\
‘e
LY
12 1
‘» y=0.198 - 0.845x R=0.999
e,
0.8 L
Q" o,
‘\
0.4 LY
.\
-
n
00 | Y=0219-0724x+0596x"2 R=099%mg
|
2.0 15 1.0 05 0.0 0.5 1.0
log (r/L’)
Fig. 5. Function, P, for Tangential Moment
Vol35 No.1 February 2015 157



4.0
M
‘\
3.0 AN
\I‘
2.0 ",
o ®y.= 0.417 - 1,63k + 2.27(x*2) -11.43(x13)
e R=0.999
1.0 g
‘L
e,
..
0.0 hal TP
1.0
-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8
log (r/L)
Fig. 6. Function, P, for Shear
1.4 . .
1.2 T
1.0
0.8
Q" 06
0.4
0.2
0.0
0.2 - L
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
log (r/L’)
Fig. 8. Effect of v, on Function, P,
Q
© WARHE: M, = LP, (%a)
&J714, P, =—0.824x—0.039 (forz= log(f)é 0)
P, =0.7642" —0.4942 —0.002 (forz = 1og(f') >0)
Q@
Q@ HARHE: M, =— P (9b)
&J7|A, P, =—0.845x+0.198 (for = = log %)g 0)
P, =0.5962° —0.724z+0.219 (forz :log(%) >0)
@ Az S=— 4% P, (10)

7N, Py =—1.432°42.272> —1.63x+0.417
T
7

158 Journal of the Korean Society of Civil Engineers

(forz =1log

05 &8 -0rw-o.
‘o,
L ]
0.4 y=0.318- 0.469x (]
- 0.413(x"2) - 0,121(x"3)
03 R=0.999 X
|
.
ot 0.2 W
\
0.1 ‘
T | y=0.316-0.474% - 0.843(x"2) + 1.26(x*3) } 0
R=0.999
0.0 ‘m
0.1
20 15 -1.0 -0.5 0.0 05 1.0
log (r/L)
Fig. 7. Function, P, for Deflection
1.6 : :
—e—v=0.15| |
-l v=0.18
12 —a—v=0.20 | |
08
Ql'\l
0.4
0.0 :
i
2.0 -1.5 -1.0 0.5 0.0 0.5 1.0

log (r/L))

Fig. 9. Effect of v, on Function, P,

2
@ HA: zziQL P,

i an
o714, P, =—0.1212° —0.4132° — 0.469z +0.318
= <
(forz = log(L ) 0)

P, =1.262° —0.8432” — 0.474x 4 0.316

(forz—log( 7 )> 0)

3.2 ZOES Hlofl ME 2HEA

H7120] I/ gl oJst EH“"ﬂ Qlo] HALEHE 9 4wl

Egs. (3a)' and (3b)' (22 Egs. (3a) and (3b))ol|A] &
0] TollE olv] TSI Qe /L' o] TR o}

TEChA] EolgH|e] Fhrolrt. wepx XoldH|e] Jaks T

A o] ghs WMFE 3to] 3|94 3kt Figs. 8

and 9ol Hnje} o] Fhp2 P} Pyo) WXE P

%
o
=N

E

—

Eatle) L=V}
TM



z=log(r/L') < 091 7% a ko] Zoldes APgA oz oxpr}
S7VRE 1 24} gho] 2o, & =log(r/L') > 09] 7%= 24
gro] mi- gro] Fpop FAIR < Slrk

A7 |2 o FIETeE SeE R vREolA|aL Sl
FIES] FoH|E v, =0.15 ~ 0.202] HYE 7AAL 9lor
EAQ o= 1, =0.18S AR&3lL SIth

wehr, ok gelet sjAgks 7] S18) ol aeisto]
HHERS Fakara) 8 Be-olls AEES} HARWES T

3h= 2Y(Egs. (%) and (Ob)eN B4 Pt P thest ek

P, =—(0.721v;+0.694)x — 0.039 (for z = log(%)é 0) (12)

Py =—(0.7v;+0.719)2 4+ 0.198 (forz = log(%)é 0) (13)

HAIS A
4. JFHEAMS 028t ThaOfEl HaJH0] Hul
SRS o83k deeslE Aol <3t s ARE 53t
1,200 I
—®&— h=0.50m
1,000 ——h=0.75m | _|
— —&— h=1.00m
£
g 800
=
o 600 |
c
[T
E 400 |-
=
©
5 200 L
o]
o
0
-200 I I I ‘
0.0 2.0 4.0 6.0 8.0 10.0
r(m)
(a) Radial Moment, 1/
3,500 I
9] —®— h=0.50m
3,000 —— h=0.75m |4
- —&— h=1.00m
E 2500 | i
=
= ]
& 2,000 -
g L
© 1500 |4
O
e
= 1,000 i
N
= .
D 500 | \"‘N
0 W
-500 I I I

0.0 2.0 4.0 6.0 8.0 10.0
r(m)

(c) Shear Force, S

Fig. 10. Effects of h on Moment, Shear, and Deflection (¥

7] $lste] olelol e ofAlE fEe] Ao Sstel Ha
Ashrk

4.1 7|E adHol 2let siA
a0 AheE Aws)ze) gt AL TReT) 2o
o AWz

- TIAPE HAW)=
- EIRE: MARE [, =24 MPa, @A B, =2.7x

10* MPa, FokH] v, =0.15 ~ 0.20(0.15,0.18, 0.20)
- A h=0.5~1.25m(0.5,0.75,1.0,1.25m )

@ Ak
B .
- AHE 2k 7. kb:k()-3(;rTM)

- AEEEAS k= (1.0 ~ 30) x 10" kN/m?(1, 3,10,
30 10" kN/m?)

SI71H, kype 0.3mx 03m =] 7]z AuhlEAS

(kN/m?), k= B(m) x B(m) =7] 7]22] ZJshik

= 3
7=k N/m?)
1,600 :
1,400 —8—h=0.50m | |
£ —&— h=0.75m
2 1200 | —a—h=1.00m | |
=
=" 1,000 |
=
S 800 |-
5
S 600 -
£ 400
c
@
@ 200
=
0
-200
0.0 2.0 4.0 6.0 8.0 10.0
r(m)
(b) Tangential Moment, 14
20
0.0
£
E
= 20 e
e 4
o
8 400
s i
N
=1
/ —8— h=0.50m
-6.0 —l—h=0.75m —~
j —a— h=1.00m
L
_80 L
0.0 2.0 4.0 6.0 8.0 10.0

r(m)

(d) Deflection, =

g = L0X10° kN/m?)

Vol.35 No.1 February 2015 159



flo] o= APH(EHIHTE)Y] B3t $2I(Eqgs. (6a)~
(6d), (7Ta)~(7d))= o]&3lo] 73k HHlE(Egs. (3a) and (3b)),
ZA(Eq. @), ARU(Eq. (5))<] sd7E Aelsid okt 2ok

4.1.1 MHY|E SHe| FEF

Fig. 10 Awledzlsr) Qg3sh 49 HilE, Ak, 23
gt 71z3te] Al tig JFS ekl o sHpEe
3 e FHlow JYo R Ryslug JEs 4l

e
rlr

A RPgREe 2] bl thel BEF Aot 1Rl
njo} gro] M LEHE, FARHE, Aok w5 zhzke] xloji=
IR Bl 2k8adelr] Hehigks veiin] S4lellM A7t 2

ApE QB0 7 FA3) 7hasle] A 00 FETE & 5
ek e AR Bk SAAM FHighs vERlaL FAlelA
Aet Holdrs B5aM o 2 7hasle] A=t 0 $E%E
& ek AREAE ANkE wdo R ZHY] wize] L gkl

1,400 :

—®&— k=1.0E04

1.200 % —— k=3.0804 ||

—=— k=1.0E05

-

o

s}

s}
i

Radial Moment, M (kN-m)
o
8
T

r

©
o
]

R\
200 | A )

0.0 2.0 4.0 6.0 8.0 10.0
r(m)

(a) Radial Moment, 1/

3,500 :

——k=1.0E04
3,000 - —B— k=3.0E04 ||
—a— k=1.0E05

£ 2500 -t J
E |
<2000 |}
@ |
8 1500 |8
= ]
[*] i
w |
+ 1,000 B
5 Y
g !
% 500 )‘-,,_

0

-500 i i i
0.0 20 4.0 6.0 8.0 10.0

r(m)

(c) Shear Force, S

Pl
el gl HlRRlet s)ase] 4] 7A4E & e
7} vk At shEEAo Mok ute] A9 71k
o] e A W AR ghel Aolt v 2
ERIAL QI ghE AL Tz Aol AEGE sl
Bl Ae e e gick

HAA5E, Z, Ao o] ARFF HoHi= S Hol
STk WARRRIES o] A5 & RHIET} ehhe
Aok 554 7P Anele) A9 st 34
o Qg o] At ZA4e] ol YA

=]

e ghe el gtk

1,800 I

: —&— k=1.0E04

E 1 500 —— k=3.0E04 ||

T —a— k=1.0E05

-

=4

=.1,200 |-

=

£

S 900

5 e,

= 600 |- e,

s -‘.".1

]

g 300 \*A.___‘..h"'!"‘m...

=]

5 rrrereeeaateiRisARA

= 0 ¢
-300 i I ‘

0.0 2.0 4.0 6.0 8.0 10.0
r(m)

(b) Tangential Moment, /4

20
00
— e o 4
£ et  munnnn ]
E 20 el e
N - >
g“ o ...-..-.' A..‘.‘..O‘.M
S -4 -
: .. _‘,a"‘v"..-
2
S 60
—&— k=1.0E04
50 L_ogee®® — B k=30E04 | |
) —=a— k=1.0E05
-10.0 i

0.0 2.0 4.0 6.0 8.0 10.0
r(m)

(d) Deflection, =

Fig. 11. Effects of k, ;, on Moment, Shear, and Deflection (7 =1.0m)

160 Journal of the Korean Society of Civil Engineers



4.1.3 TOAH|o| HsF
Folgule] ke Fig. 12014 B wls) go] Ee)eg
0.15-202) Wslol wHlE, Zgk, Azl0] 7] Fe nAA

Beg o & gk

4.2 3HEME 0|2st EheSHEl SOl H|w

SRS B3] TSk S, Py, Py, By, PE 01831
T3 HAERIE, HAEHE, AdE, A4 gk ghEs 7]
PR o5k gHET vlaslr] $f8) $19] AAwIE A dlefA]
Z}zke] SIieholA 1 e Felgink BHlE, HdE, 237le]
APHHS HHESL Mo disixle 71EEHEL] FAlelA
=0.35m Agle] who)ar, Aeke] i 7Gx 45°%
Y=k A0 F4leM r=1.35m Azle] Thelth

Table 12 3|AEXE E3le] Aeke we=sld k=2, P,
P,, P, P& o|83ld] Fg MAIRHE, HARE, Hehs,
2o tigh FHES 2o TN (eIl 2]

1,200
' —8—v=0.15
0 1,000 \ —8—y=0.18 [
T —— v=0.20
=
2 800
.
§ \
¥ 600
[H]
£
E° 400 Lo
=
T 200
.2
0
-200 | | |
0.0 20 40 8.0 8.0 10.0
r(m)
(a) Radial Moment, 1/
3,500
3,000 ® —o—=0.15 | |
! \ ——v=0.18
- —a— v=0.20
£ 2500
£
Z \
£ 2,000
)
® 1,500 L
)
£
+ 1,000 |
[v]
2
w 500
0
-500 L L
0.0 20 40 6.0 8.0 10.0

r(m)

(c) Shear Force, S

Table 1. Comparison of Hetenyi's Egs. and Suggested Egs. using
P, P, P, P,(h=1.0m, k,, = 1.0x10° kN/m?)

Moment, shear, | Poisson’s | Hetenyi’s | Suggested | Suggested /
deflection ratio, v Egs. Egs. Hetenyi (%)
0.15 883.2 899.5 101.8%
Radial Moment, = /™71 9262 101.0%
]l/]: (k;]\f-m) . . . . 0
0.20 943.1 944.1 100.1%
Tangential 015 | 12205 | 12215 100.1%
Moment, 0.18 | 12420 | 12475 100.4%
M (EN-m) 1920 | 12606 | 1,265.0 100.4%
0.15 5484 551.4 100.6%
Shear Force
> 0,
S (Vi) 0.18 5484 551.7 100.6%
0.20 548.8 552.0 100.6%
. 015 | 2555 | -2.561 100.2%
Deflection, =0 7¢™ 1™ 2540 | -2.548 100.2%
z (mm)
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Fig. 12. Effects of v, on Moment, Shear, and Deflection (h = 1.0m, k, , = 1.0 < 10° kN/m?)
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Table 2. Comparison of Radial Moment, Tangential Moment, Shear Force and Deflection by Different Analysis Method (in case of h = 1.0m

and k, , = 1.0 10° kN/m®)
Di,St(a:LC)e’ Hetenyi’s Egs. Suggested Egs. FEM /Sﬁifef;?fis }}ES?ISS ) Het;l};:/li\’/[s Eag.
0.35 916.57 926.42 1060.15 101.1% 115.7%
0.50 751.98 766.87 870.19 102.0% 115.7%
Radial moment, 1.00 43591 456.81 433.82 104.8% 99.5%
M. (kN -m) 2.00 145.07 146.75 134.18 101.2% 92.5%
4.00 -60.78 -59.37 -66.40 97.7% 109.3%
6.00 -104.54 -101.08 -106.54 96.7% 101.9%
0.35 1242.03 1258.18 1197.59 101.3% 96.4%
0.50 1076.60 1092.82 1090.56 101.5% 101.3%
Tangential 1.00 755.73 771.47 776.53 102.1% 102.8%
moment, 1
(kN-m) 2.00 447.02 450.12 451.75 100.7% 101.1%
4.00 184.67 18231 183.92 98.7% 99.6%
6.00 74.22 75.23 74.08 101.4% 99.8%
135 548.40 551.73 55431 100.6% 101.1%
Shear force, 2.00 341.20 330.22 34338 96.8% 100.6%
S (kN/m) 4.00 110.96 105.70 109.60 95.3% 98.8%
6.00 32.97 41.24 32.14 125.1% 97.5%
0.35 2.54 255 -2.66 100.2% 104.7%
0.50 251 2.53 2.62 100.5% 104.3%
Deflection, = 1.00 -2.39 -2.39 -2.46 100.0% 102.9%
(mm) 2.00 -2.04 -2.03 -2.07 99.3% 101.4%
4.00 -131 -131 -1.30 100.0% 99.1%
6.00 -0.72 -0.72 -0.71 99.8% 97.6%
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