Burmister Scrivner

(Elastic
Modulus)

(Non-Destructive Testing)

(Dynaflect) (Road Rater)
(Falling Weight Deflectometer)

1.1



[1]
(1)

@)
©)
1.2
(dimensiona analysis)
Burmister Scrivner [2, 3]
Projection Pursuit Regression, PPR  [4, 5]
Boussinesq
Burmister (Bessal Function)
[2] P @) r z
z
E; h E,

0.5
= L5P xé @™+ 4Nmh- N*e?™
20E, @ €™ 2 N(L+2nP 1) + NPe
ye BB _1-EIE
E+E, 1+EI/E

o g.]o(nv)dm
u (E. 1)




P = [F]

r z = r= z= [L]

N = E, E
[FI [L]

[3]

Burmister

5
W:]_Spa aa Ez__lSpal__

¢ T - w (E.2)
E, gh Eo E

= [L]
= [FL?]

[L]
w - a’h E2/E1

*nmbng

Scrivner 1973 —
[3]
Scrivner (
Scrivner
O r w h P E; E



4pE,

¥ o5 = ro
wr=g V*J.(X)dx= Fc—= , —=
3P Q" (¥ 8E1 hg
mr
X=—
h
_ 1+4Nme®"- N?e""
1- 2N+ 2n7)e*” + N?e*"
V=m N
ry rs
ot r,o
Flgfz , o )
wrn,_ €& he_ @ n k9
Wls g5 10 §E, ' h ' ho
‘6E, ' ho
Fl F3 G EZ/E.Z rl/h r3/h
) ry rs h (E. 4)
E,/E; ELASTIC MODULUS
(E. 3) E; E, E,=E;* (Ex/Ey)
[6]
Scrivner
a rl r3
erl/W3f3 El/E2

wyr;/war3=1 h=112in.

11.2 in.

w; Wz

(E. 3)

(E. 4)

erl/W3f3

E,/ E

Odemark

[3]

Sc

rivner

Scrivner

11.2in.



(Lin. =254 cm)

Scrivner

Scrivner a ry rs
a ry rs a=9in. r=0 12
24 36 48in. a=59in. r=0 8 12 18 24 36 60in.
a r; rz
Burmister Scrivner (Lin.=254cm)

4pE, aeE. r, o]
y=2PE - p@& LM E.5)

3P 3 h ag
wh _ & L o ho (E. 6)
AR E, h h ag



BISAR [7] El / E2 rl /

h rg/h h/a Wyry/ Wal'sy
E; E> r; rz h a Wyry / Wals
[1]
(E6) El/E2 rl/h f3/h h/a
Wy 1/ W'z Wyrq/ W'z
El E2 rl I'3 h a
BISAR [7] w; Wz Wi/ Wsl3
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E_Z E2 h a r{ r3 P = 2,400 Ib E2: 1,000

ps  h=10in. E;/E, r;/h r3/h h/a

r{>rs 1680 1 1b=0.454 kg, 1 psi=0.07
kg/ cn?, 1in.=2.54 cm

E1/E>=1,2,5,10, 20, 50, 100, 200, 500, 1000, 2000, 5000

rl/h= 08,12,18,24,36,48,6.0

r3/h: 1.2,1.8,24,3.6,48,6.0,7.2

h/a=0.8,13,25,35,5.0
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|ogm§%; =2283+0948F, + 0.514F, + 0.253F,
2

0.864 + 16.373 (A1) +56.154 (A1)2 +1012(A1)® +6523(A1)*  if AL£-005
1.637 + 72.73 (A1) +2056.2 (A1)? +35709.4(A1)° + 2426306(A1)* if -0.05 < Al

1 -2.006+1.388(A2) - 0.146(A2)* + 0.083(A2)% - 0.024(A2)* /f A2£30
27 110.388 - 9.964 (A2) +3.750 (A2)? - 0590(A2)° + 0034(A2)* if 3.0<A2
120.760 +46.171(A3) +40.127(A3)? +15.617(A3)° +2.224(A3)* if  A3£-L5
| 0.488-1.031(A3) - 0.563(A3)2 + 0.206(A3)° + 0.053(A3)*  if -15 < A3£0
[ 0.462-0.841(A3) -5.209(A3)? +4.505(A3)° - 1.552(A3)* if 0<A3
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Al1=-0.699x1 + 0.00046x2 - 0.00059x3 + 0.00151x4 + 0.715x5 - 0.00013x6 - 0.00003x7
A2=-0.419x1 - 0.0864x2 + 0.813x3 + 0.167x4 - 0.355x5 - 0.0420x6 +0.0298x7
A3 = 0.681x1 - 0.0998x2 + 0.383x3 - 0.307x4 + 0.534x5 + 0.0153x6 - 0.00084x7
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Limits: 1 E;/E, 5000 08 r;/h 6 12 r3/h 72
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1-1.625 + 0.801 (A1) +0.021 (A1)%- 0017(A1)® +0001(A1)* if AL1£25

+-2.654 + 2017 (A1) -0.508 (AL)%+0083(A1)*- 0005(A1)* if 25<Al

i 0.301+1.701(A2) - 0.023(A2)2 -0.014(A2)° - 0.003(A2)* if  A2£0

F,=10205+1.149(A2)-0.225(A2)? - 0.262(A2)° +0.078(A2)* if 0 < A2£ 25
11.845-0.316(A2) -0.079(A2)? +0.012(A2)* -0.001(A2)* if  25<A2

A1=0.998x1 + 0.0130x2 - 0.0147x3 + 0.0633x4 - 0.00202x5

A2=-0.827x1 - 0.107x2 + 0.472x3 + 0.284x4 + 0.0303x5
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X =[x1, X2, ..., X5] = glogmgeig, h & Ioglog—g* h , E*EH
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Statistics: N=420 R?=0.9989 SEE=0.03266 CV=1.95%
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E;/E, (E. 10) E; E,

BISDEF  [9]



=10 in. P=3,000 Ib a7.69in.

r;=36 in. r+=60 in. E;=1,000,000 psi
E,=5,000 psi BISAR w;=0.00386 in.  wz=0.0028 in. (1
|b=0.454 kg, 1 psi=0.07 kg/ ¢n?, 1 in.=2.54 cm)
wp ws E; E;

Wa=13 r;/h=36 r3/h=6.0 wyr;/wy3=0.827
Al = -0.14267 A2 = 328976 A3 = 0.35660 ###; = -0.59584 ###, =

1.26694 ###4=-0.32111 (E. 9) 10(E;/ E) = 2.28826
E;/E>=194.20

E;/E, Al = 275956 A2 =
2.15223 ###; = 0.49000 ####, = 0.80058 (E. 10) log,,(Y) =
2.2475 Y = 176.8068 E; = 911,259 psi

E,= 4,692 ps
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