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Bedding Coefficient and CBR% Calculation from the Results of CWA 15846
Dynamic Load Test Subert, Andreas Ltd 2014

Bedding coefficient C (N/mm?)

Measured with the D=300 Plate-Load Test (MSZ 2509/3-1989 Standard - Hungary), which method is similar to BS1377 Part9
1990 (D=350,450,600mm), and SSHTO T222-78 (D=6-30inch). This study shows a sample on D=300mm, in case of other plate size
must recalculation the given formulas.

p =0,3 N/mm? (0,3 Mpa limit of loading)

C [N/mm?] so= 1,25 mm settlement




p’= Load [N/mmz] to cause this ssettlement
D= Diameter of the actual test plate [mm]
Do=Reference diameter=const=750mm

Calculation in case of D=300mm STATIC Plate Test (pgng=0,3 MPa), first loading cycle

pe300
= So750 where sy=1,25mm, D=300mm (MSZ 2509/3-1989) (1)
0.
Ratio: ™t = 125 p = L25ep  p = 12503 example p = 12503 = (,186 (2)
P P 51 51 2,01
1,25¢p D 1,25 peD
substitute (2) in formula(1): C = s " 5oDe = 125" 5Dy where D/Dy= 300/750=0,4

1,25 1 0,12 0,12 3

P - _ i B




Plate test D=300mm
2,5
2
1,5
y
1
0,5
0 0,05 0.1 0.15 0.2
p (N/mm2)

0,25 0.3 0,35

E1=34,E2=90

p'=0,18MPa

$1=2,01lmm

e WY N T PO

peD
=

oD where D/Dy= 163/750=0,217 and s,=1,25mm
0*Do

where s0a=(sq1+S02+503)/3 (first series average settlement)

1,25¢ 1,25¢0,35
Botio: _ 125 (CWA15846) p="""=
p p’ S0a S0a
Substitute (4) in formula(3):
P Dggprr p,163 1,25 163 0,35 0,0761

C = hd = O — ——— 00— 06— T C
YnT 125" Do 1,25 750 1,25 750 soq dyn

example Soq = 1,4mm —> Cayn = 0,0521.; 0

Bearing (Elasticity) Modulus Boussinesq formula for E,:

w , (1=p?)eper m (1—p®)eper

E = S =

2 s 2 E
EF="a@zwed o _m, (1=pD)epeD
4 s 4 E

Compaction coefficient: T,=Ey,/Ey,

and s = 1,25 mm
0

So0a

,05 N/mm?3

where p = 0,3 sand,

u = 0,4 silt

u = 0,5clay

(5)

s (mm)




Plate teat

E1=34
E2=80
=1=2,0Hrn

=2=0,75rmm
/ T=26

Figure 2: Test Example (MSZ 2509-3), two uploading




CBR-TEST Californian Bearing Ratio (CBR%)

Boussinesq:

2
m 1—u“)eper D
%‘ = " (4\” )Ep herer = 5

re-ar alglgthelo' nula:

if Ze(l—pu2)=K
4E

then s=KeDep

(The measured soil parameter ,,E” is the same time,
in the same place, so the ,,u” is the same)
Plate-Load Test (MSZ 2509/3-1989) similar BS1377 Part9 1990

D=350,450,600mm), and SSHTO T222-78 (D=6-30inch).

This study shows a sample on D=300mm, in case of other plate sizemust

recalculation the given formulas.

Test CBR%: we press @ 50mm steel rod
into soil with 1,25 mm/min speed, and
registered the settlement (mm) and the

actual press (KN/m?)

We compare the p; press, caused

settlement @ = 2,588, to ps=70kN/m?

=0,070MPa lower) in % this is CBR; 5%

We compare the p, press, caused
= 5,08 settlement, to p,=105kN/m?

=0,105MPa higher) in % this is CBR;%

p =0,3 N/mm? (0,3 Mpa limit of static loading), and D=300mm. Axis X= loading kN/m?, axis Y=settlement s (mm)

Terheles p [kN/m?]

0 0 50

0 20 30

7
2
~ Lo
E 7
)
“ 4
=
D 50
3 et ' :
3 1 |
‘ | [ {
e Vizsgolt tolgg T\t |
goroveje 1 \ L
8 + 1 A 1 L A 'L I

Vs mm

CBR" L

2
CBRy ;= 100 —= = 46"%

70
47

705

Eak - 46"0

100 ~——— w45 < 48f

Figure 2: CBR Test Example Standard and measured soil loading curve (X=loading, Y=settlement)

)




CALCULATIONS:

sstarice.r = KeDep =K e300e0,3=Ke90
sscgr =KeDep=0,105¢50¢K =525¢K (where 105kN/m?®=0,105MN/m?)
s25cBR =KeDe6=0,07¢50eK =35eK (where 70kN/m?=0,070MN/m?)

GENERALLY:K = s —

Dep
GENERALLY “K” VALUE:
T/pe(1—p?) Poisson coefficient (/4 - (1= p2)
Kegr = ——— where: p = 0,3 (sand) 0,713
E 1= 0,4 (silt) 0,660
u = 0,5 (clay) 0,590

STANDARD PLT Test __ s;-, 01 mm (example)

E= (0,3 300 « 0'713/2 01 = 32Mpa  “E” calculated from formula (5), D=300mm, u=0,3

Keg = Kppp =L = __20mm _ =0,02233 = const Static Load Plate Test
P’%B 0,3MPa«300mm
S —_— p — s5 — 5 = 1 — 4,48
CBRS " KeDcar 0,0223450 0,223
cBRs = 222100 _ 4 o

5 105 s e

— 25 2,5 1
S = — S _
CBR2)5 - P Belcgg 00223450 0,446 2,24
CBRys = 2242100 = 3,70y, CBRY%(Highest) = 4,5%
GENERALLY:
100 5

5 105 105 K ¢ 50 K
gg;R _bas 100 = 100 2,5 0,071 (%)

7007770 © Ke50 K
1 1
IF we use K—THEN must multiplied 0,095 OR 0,071

0,095

CONTROL:  CBRsEXAMPLE ¥ 0,071

/00223 = 42%  CBRysEXAMPLE "

CB%(Highest) = 4,2%

10,0223 = 3.2%




DYNAMIC SP-LFWD BEARING CAPACITY TEST (CWA 15846)

s =dro(1+2+3)/3 E _n, (A-uHeper Qhere _ _ 163mm
Oa d 2 501 2 2
2 oNe
s =dro(4+5+6)/3 E =me0"" where p = 0,35MPa press under the small-plate
01 @ 7 ———

ss3 =dro(16 + 17 + 18)/3

E yznp sta_cg and E S=1a—c’4 where p=0,3,D =163 and G == (1—x) 03D

GENERALLY:
_ & . - ‘
Eq = s where (; values depends on Poisson-coefficient Poisson Cn
n=203 40,8
Example: BC test measured settlement results (u=0,3) 1 =04 376
u=20,5 33,6
so1 = 2,47 = 21,6 (G
Soa = 1,74 -0 = <4, B R
S1a = 1,13 =421
52 = 1,05
s3a = 0,96 = 68,2 B
ssq = 0,88
S5a = 0,82 Bl = 93,4%

CBR% CALCULATION FROM RESULTS OF CWA15846 STANDARD DYNAMIC SP-LFWD

Example-1: S0a=1,74mm;

S0a 1,74
Kep = Kaynamic sp—Lrwp = = = 0,0305 = const (6)
peD 0,35+163

1/ =3279; CBRs =005 =3,12%; CBRys =007 = 2,32%; CBR%=THE HIGHEST 3,1%
K K

Example-2: s12=1,13mm

K =K _ Sla _ 1,13 =0,0198 = const
CBR dynamlcSP—LFWD p ° D 0’35 ° 163

1/1( =50,49; CBR5s=10,095¢1=148%; CBR25=0,0711=3,6%; CBR%=HIGHEST 4,8%
K K




CALCULATION VERSIONS

A.) STATIC LOAD TEST

1
K =K __S1 1,52 =0,0170,where = 58,8
CBR — PIT  pneD 10,3300 K

1
CBRS ; 0,095 ¢ = 5,6%

CBR =0,071¢1!=4,2% and CBR%=HIGHEST 5,6% (E =44MPa informational value)
2,5 K 2V

B.) DYNAMIC LOAD TEST, CBR from E4

Kesr = Kasp-Lrwp =-51a = _113 = 0,0198 = const where 1/, = 50,49
peD 0,35¢163

CBR = 0,095 » 1= 4,8%
K

CBR =0,071¢1=3,6% and CBR%=HIGHEST 4,8% (E =E =36MPa informational value)
2,5 K d v

C.) DYNAMIC LOAD TEST, CBR from E4

Kesr = Kasp-Lrwp =-0a = _174 = 0,0305 = const where 1/, = 32,79
peD 0,35¢163

CBR =0,095«1=312%
K

CBR = 0,071 1 =2,32% and CBR%= HIGHEST 3,1% (E =E =23MPa informational value)
d

2,5 K 2V

D.) DYNAMIC LOAD TEST E4 —CBR from the AVERAGE OF sp, & S35

So + Sg 1,74 + 1,113
s = ( > ) = >

= 1,435mm

Kcer = Kasp-trwp = 5 = 1435 =0,0251 = const  1/p = 39,76
peD 0354163

CBR = 0,095« 1= 3,78%
K

CBR =0,071¢1=28% and CBR%=HIGHEST 3,8% (E =E =28MPa informational value)
2,5 K d 2V




E.) DYNAMIC E4 — SUGGESTED METHOD (weighted average from s, and s1,) _

CBR =120 ,m2 () =>%/5 =58, =310 7)
1050 sgq Oa
CBR, ——100 JpD (%) = 4’07/5 (%) = 4'07/1'13 =3,6% (8)
' 1400 514 la
. s
Weight of CBR5 = ~1a _ 1,13 _ 1,13 _
° ! Cput s )= /74+1,13)= " /2,87 =03%and (9)
_ 1,74 _ 1,74 _
Weight of CBR2,5 = SO“/(S +s )" /(1}74 +1,13) = /2,87 = 0,606 (10)
Oa la
. _ S1a + Oa/
Summa weight = /(s +5s ) (s +s )y = Ws +wzs=1,0 (11)

Oa la Oa la




CBR% = CBRs5 ® ws + CBR25 e w5 = 3,120,394 + 3,6 ¢
0,606 = 3,4%
Remark: The proposed weighting is to have regard to that fact, that the emerging curve with

constant loading speed, cannot be creating in case of dynamic test, only a settlement curve,
depending on dropping numbe

Yy

(12)CBR%

£3,4%
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