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Material Parameter Value
Concrete {Density 2.4 00(g/cm’)
slab |Bending strength 6.1 (N/mm?)
Young's modulus 31.4 (kN/mm?)
Poisson's ratio 0.2
Coeff. of linear expansion| 0.00001 (1/°C)
Base |Maximum dry density 2.255 (g/em’)
course |Modified CBR 105 (%)
Degree of compaction 95.7 (%)
Kys (Slabl, Corner) 7.3 (10°N/mm?)
Kss (Slabl, Edge) 7.8 (10*N/mm®)
K75 (Slabl, Center) 8.0 (10"°N/mm’)
Kys (Slab2, Corner) 9.6 (10"*N/mm®)
Kss (Slab2, Edge) 9.4 (10*N/mm’)
Kss (Slab2, Center) 7.8 (10*N/mm’)
Kys (Average) 8.3 (10°*N/mm?)
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Material | Parameters Value
Concrete E. 31.4 (kN/mm”)
Ve 0.2
Base course Kos 8.3 (10*N/mm”)
E; (r=1.00)| 81.5(N/mm?)
E; (r=1.50)] 60.2 (N/mm?)
E; (r=175) 53.7 (N/mm?)
Vi 04
4
O Winkler
A 4=1.00
3 i=1.50 |
E O a=1.75
€, "
3
&1

Center

Edgel Edge2(15) Edge2(45)
H-4 WinklerB& 4 & BoussinesqB 8% TDHEE IS

BENS BHRGEHL, BBGHBL0TREBOER
AEFERLTWS. 28, E9LREERTE
I, WEEMFHEE A Y 2B —&T3LS
ICECR L 7.

KENSLABS Tid, BEHRIEZDOATH B0,

HWENT MU, —L0EEHEE300mmD H O
H(70686mm* ) DEH R L2 B L SR ESHTHEAT
2b0ELE. L, E@-31ZRLEE DI, B
BHRIIXB L CYHIZEIL THRMFRIC 2 LD Ic8%
Lk, BMBRIZESHERS.

£7z, KENSLABS TidiBFi Rt RickiE
TREKODWTRNT S Z ik Tz, LaL,
MBEEREICE T BEBEBB L UhREBICBIT
D Westergaard AR N K B IS BN R L ES R
4R T OWinkler 182 - ODFEMMH R & % i
Liek T3, MEOEHMRTOMTISAZESICAR
S—HLTWiz. Z0ZENS, SEOFEFICBN
THEBROMRIT, BTRRICEEERIFIAN
T HDEEBEZISNS.

(2) Rt

FEHICA VMR E TIVIL, Winkler #i # &
Boussinesq 82 D2fEH TH 0, Winklerii# TizsE
BIEN7=Kys%, Boussinesqitifd TIZK,si 5 R(1) 2

BWTEREHLE. TNER-2ATEEDTRLE.

I2REUL, RABEZRE, ZRORKRITKRETH-
leie®, BMITTIREEZEZOCELE. £,

20

#R-3 HERLAITHT D0T B82S H DO HE

v=1.00| v=150| v=1.75
(N/mm®)} (N/mm?) | (N/mm®)

Center FEM 2226 | 2342 | 2.381
Maximum| 0.135 0.018 | -0.020
Minimum| -0.165 | -0.281 | -0.319

Edgel FEM 3.077 | 3.298 | 3.374
Maximum{ 0.394 0.172 0.097
Minimum| 0.013 | -0.208 | -0.284

Edge2 FEM 1.619 1.792 1.851
(15cm) Maximum| 0.027 | -0.145 | -0.205
Minimum| 0.019 | -0.153 | -0.213

Edge2 FEM 2.403 2.557 2.608
(45cm) Maximum| -0.519 | -0.674 | -0.725
Minimum| -0.567 | -0.722 | -0.772
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#-5 Winkler® 4% & BoussinesqEs & DHEEISH D2
hcl hcz hc3
Position | 49kN  98kN 147kN | 49kN  98kN 147kN | 49kN  98kN 147kN
(cm)  |N/mm?) (N/mm?) (N/mm?)|(N/mm?) (N/mm?) (\/mm?)|(N/mm?) (N/mm?) (N/mm?)
Fig.9 | 150 | 0055 0.072 0.09 | 0.038 0.062 0.079 | 0.033 0.054 0.069
450 | -0.018 -0.037 -0.056 [ -0.010 -0.020 -0.030 | -0.007 -0.014 -0.021
750 | -0.043 -0.085 -0.128 | -0.030 -0.059 -0.089 | -0.024 -0.048 -0.072
1050 | -0.051 -0.102 -0.152 | -0.037 -0.074 -0.111 | -0.031 -0.061 -0.092
2000 | -0.053 -0.106 -0.158 | -0.039 -0.079 -0.118 | -0.033 -0.065 -0.098
Fig.10{ 150 | 0.055 0.072 0.090 | 0.038 0.062 0.079 | 0.033  0.054 0.069
450 | 0.014 0.028 0.040 | 0.015 0.030 0.044 | 0.014 0.028 0.041
750 | -0.008 -0.016 -0.024 | -0.001 -0.003 -0.005. 0.000 0.000 0.000
1050 . | -0.021 -0.042 -0.062 | -0.012 -0.024 -0.036 | -0.009 -0.017 -0.026

8-4 MEROKRILIZAWFEM TOMEEHE

Material |Parameters| Value
Concrete E. 29.4 (kN/mm?)
Ve 0.2
hy 250 (mm)
he 280 (mm)
heg 300 (mm)
Base course|  Kss | 8.9 (10"N/mm’)
Er (hg) | 85.6 (N/mm?)
Er (he) | 93.2 (N/mm?)
Er (he) | 98.2 (N/mm?)
Ve 0.4

HEBRB2OFBER TR r=150D0LED
BoussinesqBs B CO¥EIR &L —BTD. ChzE-
I~IDRERICBLERTHD L, PTASEDNT
WBK ST, WestergaardBRHIZ & D HEEL /1R
BAERS—HLTWSZ &A% 3.
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a2 50— MROFEMEERSRICRITT R SR
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(2) BIFRY
A — NMEEEMETIE, BCDXE
T OB O X RF 1R EIEKy T19.6 X 10”N/mm®
(20kgfem)A L& B LI IREBEINTHD, Zhic
ETVTHIINLANSZN. 22T, XRETIE
KnZRtOBES 1 > TH519.6X10N/mm* & L,
R4ORGTHERA ETo 2. JOLEOWBUEI,
it E &I 5 150,450,750,1050cm D EFF B8 K O
REOSREL, BWHEIL49,98,147kN (5,10,15t) &
Lz, 128, J-4H0Dh~hslda> 7 U— MROK
CBEOREERLTEY, E (ha)~E (b))l REATh
~hy DEAEDTTITR Q)N 5 B H S N/ B8 ORE
FEERLTNS.

(3) BRITEER

a2 )—MMRE, HTE, BELEERLEE
TBEOBABREE-1, 12ITRT. B-1138E
frEicksEERNOELEZRLTED, B-1213,
HITOREHE L FRRIC, WEMIENEHERN o5+
REBIZMEIVF T150,450,750,1050mm ERLL 1= & ED
B B ZERN & 150mmF RERIZEFF - = ERT TOHEE S
1eRLTWS, B, B O AE Winth)~
Win(ha)td, T2 V) — MRENhg~h, DRED
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Winkler 88 L TOHRERBZRZEZRL TS, ERIC
Bous.(he;) ~ Bous.(h;) I3 Boussinesq B8 8 I T O FHE#E
BERLTNS,

FhR-51F, BE-11, 12IHE L&, WinklerB58%
& Boussinesq 8 & DHEE SN DEERL TS,
BRBENOBEMNED E &L, Winkler B TOH
ERNDOHENRENIEEZRL TS,

B-11&0, MhOMFERICBNTHEF AN
B BB S P RIMIIBITT BIKDNT, . Winkler
B4 & Boussinesq S O HEE IS N1, REET B RM
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AN EXPERIMENTAL STUDY ON THE CONVERSION EQUATION OF K-VALUE AND ELASTIC
MODULUS IN CONCRETE PAVEMENT

Yasushi TAKEUCHI, Masashi KOYANAGAWA, Tsuneo MAKI,
Teruhiko MARUYAMA and Makoto KIMURA

In this study, the conventional relation between K-value and elastic modulus of the Boussinesq's
foundation examined from the FEM analysis and the results of the static loading test for concrete
pavements conducted at the Public Works Research Institute from 1997 to 1998. From results of the
examination, it was found that to obtain the bending stress of concrete slab, a factor of 1.50 must be
applied to the coefficient of Vesic’s conversion equation.
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