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No. Reference Equation Comments
1 Terzaghi, 1955 ks =k, % fine grained soils
. B+ B1 - .
2 Terzaghi, 1955 ks = k1( )? coarse grained soils
3 Al-Sandal et al., k, = k Bm + 81 5 coarse grained soils
1993 =k ( ) m=0.788+0.0025D; (D, : Relative Density)
4 Terzaghi, 1955 ks = Eks [1 + _] rectangular foundation (LxB)
2
5 Bowels, 1977 ke = k; (B + By ) [1 +—| <2k, (B ;BBl) coarse grained soils
6 Teng, 1962 ks =k, (B + Bl) [1 + 2+ kb B all soils
- 1+ i i
7| Recordon, 1957 k. = (02 —01)( em) From oedometer test. e,, e, &en, are void ratios
s (e; — ey)hy at initial, end and middle of test
8 Yukitaki,1985 ks = (0.1to 1.0) X Ngo[kg/cm®] correlation with SPT
9 Bowels, 1997 ks = 40 X (FS) X q,[KN/m?] FS: factor of safety
Vlasov & _ E L i
10 Leontievs, 1966 ks = m H: soil layer thickness
11 GraBhoff, 1955 ks = ? average subgrade reaction modulus
ave
12 Biot, 1937 ks = 1.23E beam with an infinite length
B(1 — v?) 16CEbI(1 )
Vesic 1963; PR
13 | Barden, 1962, K, = O5F [ﬂ] = _D6SE beam with an infinite length
Christian, 1972 B(1—v?)|Epl B(1-v?)
E . o
14 Bowels, 1982 ks = m beam with an infinite length
. mE .
15 Galin, 1943 ks = m rectangular foundation (LxB)
16 Kogler&Lenszner, k. = 2E H: soil layer thickness
1962 °*~ bxlog(1 + 2(H/B)) beam with an infinite length
1
N
17 Riti, 1967 ke 2 15 (E )3 beam with an infinite length
18 Gibson, 1967 ks = 2m elastic soil modulus with depth: E=3mz
. E . .
19 Elachachi, 2004 ks m R: radius of a circular plate
. _ 2E _ 2ELn(3-4v) smooth interface
20 | Borowicka, 1939 ks = maowy 5 = mama-m rough interface
21 Bowels, 1998 kg = m m: related to location in foundation
A
ks =5 elastic soil modulus: E=A
E
22 Horvath, 1986 ks = Ln(A + BH) — Ln(A) elastic soil modulus with depth: E=A+Bz
BZ
ks = elastic soil modulus with: depth: E=A+Bz5
2[(A + BH®%) — ALn(A + BH%5) — A + ALn(A)]
De Beerin Hahn, _ .
23 1981 ks = 1.33 X Tornl rectangular foundation (LxB)
X E . . .
24 | Dimitrov, 1955 ke = P2 P L] 066 045 |03
(1+v) xB L/B 113 10 50
25 | Jacky, 1944 k, = % h: foundation thickness
26 | DIN 4018 & 4019 k, = % f: shape factor of foundation
X
= EQL+2h) h: square foundation thickness
L >2<Eh
Kogler & Scheidig, | . = . . .
27 1938 ST BxLnE h: rectangular foundation thickness
ks = E h: strip foundation thickness
E’ 1—(v+2v?)
28 Rausch, 1969 ks = =~ =2
* fxVBxL E 1=y <P
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Dimensionless parameter for I -
No. relative rFiJgidity Rigidity criterion Reference Comments
A infinite beam
b*nE . on elastic half
1 Rs = —25 No Criteria Biot (152?;;)5,8?vachev space by width b
16(1 — v3)Epl subjected to
point load
T[ . .
A< 7 - rigid A beam by width
4| kb - i b and length | on
2 Al=1x Ebl 1< Al < 1t > medium Hetenyi (1946) soil springs
> 1t - flexible (Winkler model)
A beam by
4(1 —vi;)E
3 K, = w( ) No Criteria Borowicka (1938) length | on
3(1— Vb)E elastic half space
E.13b : A beam by width
4 = 5—2 No Criteria Gorbozllog/“g)asadov b and length | on
32(1 — vi)Epl elastic half space
5 A beam by width
- 16(1 — v3)ELI . b and length 1 on
5 K, = —nEsl4 No Criteria Brown (1969) elastic half space
(/b=25)
3 vs)Gsb* Al < 0.86 — rigid Vlasov & Leonti ﬁbegrln bytr\:vlldth
o Vg . . asov & Leontiev and length | on
6 Al=1x 8(1 VDR ] 0.86 < A1<1.85 - I-nedlum (1966) wo parametric
A1 > 1.85 — flexible soil model
Agl < 0.84 - rigid i
nEb E & , Gorbonov-Pasadov & A beam by width
7 Agl e 0.84 < Agl < 1.78 - medium Serebrjanyi (1961) b and length | on
32(1 = vs®)Epll Agl > 1.78 - flexible jany elastic half space
Melx 12 Al < 0.80 — rigid
4E,1 . A beam by width
8 080 <Al <2.25 — medium Vesic (1961) b and length | on
0.65E, 7 12 [Eb* 2.25 < Al < 5.00 - flexible elastic half space
K= 1—v 2] B Al > 5.00 — very flexible
— Vs b
. Circular plate on
E hy?
9 K, = —b (1 —vg2) <_) K >10 - rlg_ld Brown (1969) elastic half space
E, ag K; < 0.1 - flexible (a,=radius)
« Y El Apprct)_ximste
= 3 - equation by
10 EsB 3 K >05- rlg_ld Meyerhof (1953) consideration of
Z El; = Elf + z Elp; + Z = fr < 0:5 = flexible superstructure
rigidity
8 A rectangle plate
11 _ 12m(1 - vp?) 7Eg\ /L\? /B K¢ < — - rigid Gorbonov-Pasadov & by width b and
Ke = (1—v?) (a) (H) (E) \g Serebrjanyi (1961) length I on
elastic half space
X A rectangle plate
(1-vs?) B\’® /h Lo Horikoshi & Randolph by width b and
12 Kps = 5.57 ———= 1-v,.D)\E ( ) (E) (E) No Criteria (1997) length I on
elastic half space
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¥ —t+—=—B5/6 End zone each side
B
(Wd”}( EHK

Azonea + Azonen + Azonec = Arotal

Y
Plan Stiffness per unit length:
_683G
Kana™

. -0736G
1-v

1.5k

L‘Sznnes_ ~szonea

for B/ end zones

for middle zone

Azonea X Ksgonon + Azonen X Kopoo + Azonec X Koy oo = Atoral X Ks | I el "
Kong - L
End zone Middle zone End zone
Section
Section A-A
a) - . e)
sl —1025b
b) 1 | :.; =.§4
2k —m 2k ) £
s s gz 3333
b 0,10
c) 1 ' [ % 1
b L
2ke 2k ] o
& ol
ol
el e 4
0,1b 0,1b
o7aladala e bad a1 a1,
12 3 4 5 6 7 8 9 10
a) Dorken&Dehne, 1992 n=lie

b) Hahn, 1981

c) Grakhoff&Kany, 1990

d) Smoltczyketal. 2001 | r . 4 4k . A4 +k

- — e) Soumaya, 2005 e ey
el 2k f) ACI, 1993

g) FEMA, 1990
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5.0e-3

1.2e+4 -
. Length(m) » /\
. -] 1.0e+4 o
0.0e+0 \\—-,.ﬁ{\\ T _7://,//1-/41/ p e A S~ N _ o
S "\\\ 4 f 7 /3 P 10 8.0e+3 / ~ —— Biot (1937)
N N S / \ | —=— Vesic(1961)
3 -5.0e-3 SN Se T e S T 6.0e+3 | ; \\ —= - Vlasov
= E - s z }/" | | —— Eq Winkler
z \ . z e il
E R 7oy G 4.0e+3
§ 1002 N a £ \
2 R . E, 2.0e+3 /
 isez L S/ | —e— Biot(1937) b
N A —a— Vesic (1961) & 0.0e+0 t
S, —a—- Vlasov { 5 10
a7 X —v— Eqg. Winkler _2.0e+3 -
2082 . g. Winkler S Length(m) 2,
-
-4.0e+3
a _ 2 -
(a) -25e-2 (b)  6.0e+3

(Daloglu & vallabhan, 2000) iex SY(D ccomti(@ 1 ate b Coni 00,008 o C bl ol = 3 IS

—— Biot (1937} |
—e— Vesic (1961)
| —= - Eqg. Winkler

0 Dg+0 —z— \lasov ‘

-2 De-3 1l—o—-—1—-+::u—'— o —e

-4.08-3 \\\ rd 2.0e+2 - Length (m)
E e 0.0e+0 #=——u —
g 60e3 7 ™~ - . e £ -20ev2 4 \ 2 4
E .8023 e, Z .40e+2 i - .
5 # z | \ —e— Eq. Winkle
b s +Z q. r
G -1082 - e 2 5.0e+2 —a— Wlasow
a ~ - 5 -8.0e+2 - .

1282 P o £ \

.. o @ -1.0e+3
1.4e-2 . - /'_/ é -1.2e+3 4 -
sen | e a -1.4e+3 | \
1682 —— | . . /./
0 2 4 B a 10 -1.6e+3

(a) Length (m) (b) -18e+3
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el il o (sls <ol =3 ot

No. Description Parameter Value Unit
1 The length of the raft foundation L 26 [m]
2 The width of the raft foundation B 16 [m]
3 Elastic modules of the raft foundation Ep 26 [GPa]
4 Poisson ratio of the raft foundation Vb 0.2 [-]
5 Poisson ratio of the soil Vs 0.3 [-]
6 Soil's effective cohesion c 17 [kPa]
7 Soil's effective internal friction angle o' 29 [°]
8 Soil's thickness H 50 [m]
9 Average contact pressure q 80 [kPa]
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Analysis Es h RF=Kg Smin Smax ks
No. [MPa] [m] [-] [mm] [mm] [KN/mq]
1 1 0.03 2.70E+03 588 1400 7.08E+01
2 10 0.10 2.70E+03 59 140 7.08E+02
3 100 0.32 2.70E+03 6 14 7.08E+03
4 1000 1.00 2.70E+03 1 1 7.08E+04
5 1 0.32 2.70E+01 588 1400 7.08E+01
6 10 1.00 2.70E+01 59 140 7.08E+02
7 100 3.16 2.70E+01 6 14 7.08E+03
8 1000 10.00 2.70E+01 1 1 7.08E+04
9 1 0.52 1.00E+01 588 1400 7.08E+01
10 10 1.64 1.00E+01 59 140 7.08E+02
11 100 5.20 1.00E+01 6 14 7.08E+03
12 1000 16.40 1.00E+01 1 1 7.08E+04
13 1 3.16 2.70E-01 588 1400 7.08E+01
14 10 10.00 2.70E-01 59 140 7.08E+02
15 100 31.62 2.70E-01 6 14 7.08E+03
16 1000 100.00 2.70E-01 1 1 7.08E+04
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