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1989

1994 1 17
(1995 1 17 )
833 gal
1999 9 21
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2.1

(Geographic Information System)

Tomlinson
GIS
GIS
GIS
1.
2.
3.
4,
5.
GIS
2.2
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GIS

GIS



2.3

2-2






3.1 Maplnfo

Maplnfo
Maplnfo Maplnfo
PC
1. Lotus DBASE
2.

GIF TIF PCX BMP TPG

3. .DBF (DBASE, FoxPro, Clipper) Lotusl-2-3  Excel
(SQL DataLink)
SYBASE
4.
(True Type)

5.

6. (MDI)

7.
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9. Windows Macintosh Sun HP
3.2 MapBasic
Maplnfo

MapBasic MapBasic
1.
2.
3. Visual Basic C Maplnfo
4.
5. (Project file)
6. MapBasic

(1) (Specia Event Handlers)

(2 (Inter-process Communication)

Maplnfo MapBasic
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3.3

Maplnfo
Maplnfo
1.
2.
3.
4,

Maplnfo

FoxPro
Maplnfo

MSFoxPro MS Access

Imagepals

Auto CAD

Maplnfo
Imagepals Maplnfo
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4.1

4.2

(Universal Transversal Meccator
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1. 1997 (TWD97)
(International Terrestrial Reference Frame
ITRF) ITRF

(Bureau International de 1"'Heure
BIH) 1984.0

2. 1980
(International Union of Geodesy and Geophysics
IUGG) (GRS80)

a=6378137

f=1/298.257222101

121
250,000 0.9999

119 250,000
0.9999

™

4.3

Mapinfo Foxpro
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700Mb

Maplnfo MapBasic
Maplnfo D

<Harbor-1>

4.4

Whrfdata.tab

4.1

4.5

bw_data.tab

4.2
4.6
Welldata.dbf 28
4.3a

SQL
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Maplnfo

Tag-Key Pos x

Welldata.dbf

Pos y

4-4

(Tag-Key)
18
4.3b

Foxpro Access



4.1

Whrfdata (.DBF)
1 Name Char(10)
2 No Char(8)
3 wharf 1 Char(10)
4 Level Decimal (10.0)
5 Length Decimal(7.2)
6 Depth Decimal(4.1)
7 rail_gauge Decimal(7.3)
8 using_date Char(6) YYMM
9 Fee Long Integer
10 Berth ) Char(6)
11 |key_ function ) Char(32)
12 Type Char(10)
13 |gross tonnage Small Integer G.T.=100ft
14 Lease Char(6)
15 | rehab date Char(12) YYMM
16 Corrosion Char(20) Investigation/no
17 Material Char(25)
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4.2

bw_data (.DBF)
1 Char(10)
2 Char(30)
3 Char(30)
4 Char(16)
5 ~m Char(10)
6 ~m Char(10)
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4.3a

Welldata (.DBF)

1 Tag key Char(10)

2 Project Char(40)

3 Hole no Char(10)

4 | Offer comp Char(40)

5 | Borin_comp Char(40)

6 Test _comp Char(40)

7 Borin_date Date MMDDYY
8 Locat_desc Char(40)

9 Pos x Decimal(12,2)

10 Pos y Decimal(12,2)

11 Pos z Decimal(7,2)

12 Pizometer Char(20)

13 | Pizo_depth Decimal(7,2)

14 H angle Decimal(3,0)

15 | H_ diameter Decimal(6,0)

16 H depth Decimal(7,2)

17 | Gw_levell Decimal(7,2)

18 Gw_datel Date MMDDYY
19 | Gw_level2 Decimal(7,2)




4.3a ()
20 Gw_date2 Date MMDDYY
21 Gw_level3 Decimal(7,2)
22 Gw_date3 Date MMDDYY
23 Gw_level4 Decimal(7,2)
24 Gw_date4 Date MMDDYY
25 Gw_level5 Decimal(7,2)
26 Gw_date5 Date MMDDYY
27 | Gw_level6 Decimal(7,2)
28 Gw_date6 Date MMDDYY

4-8




4.3b

(tag-key) (.DBF)

1 | Depth Decimal(6,2)
2 | Desc Char(40)

3 | Class Char(10)

4 | Smpl rate Decimal(3,0)
5 |Rqd Decimal(3,0)
6 | N _value Decimal(3,0)
7 | Smpl no Char(5)

8 | Gravel % Decimal(3,0)
9 | Snad % Decimal(3,0)
10 | Silt % Decimal(3,0)
11 | Clay % Decimal(3,0)
12 | Water cont Decimal(5.1)
13 |LL Decimal(5.1)
14 | PI Decimal(5.1)
15 | Unt weight Decimal(5.2)
16 | W_gravity Decimal(5.2)
17 | Void ratio Decimal(5.2)
18 | Dyg 10% Decimal(7.4)
19 | Dsg 50% Decimal(7.4)
20 | Other test Char(20)

4-9




5.1

SQL
52
SPT-N
SPT-N
1 Seed 1997 NCEER
Workshop 2 Tokimatsu  Yoshimi 1983 3
1996 4 Liao (1988) 5

Lai (2002)
521 Seed

Seed Idriss 1971

Seedetal. 1983 Dso
1985  Seed
Dso
Fines Content 5-1
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AASHTO 1997 NCEER

Workshop
0.8 : -
| |
Percent Fines =35 15 =5
05 |- I
i
]
2 04 | ———
g |
o] | L
v i
0.3 - - -
3 | { i |
& | i |
=] i .
< !
G 02 - e -
!
L M=7.5 ———
_,.//Adjustmant ;
Recotnimended
By Workshep :_ |
G — )
t 10 20 30 40 B
Corrected Blow Count, (Mg
51 MW:7-5 Nl o
Seed 1985
h
amax 5_2



a max

g
(T max)y

h (Tmax)d
(Tmax)y
(Tma)a = g0 (T max)y o (5-2)
y Blake 1998
y 5-3
Y 1.000 —0.4113 z°° +0.04052 z+0.001753 z'* (53)
771,000 —0.4177 2% +0.05729 z— 0.006205 Z°° +0.001210 22~~~
(T max)d h
(om)s 65% equivalent uniform
average shear stress (Tav'ej
Oo
(T—j =(ij 20,6521 T e (5-4)
Oo e 0o ), g oo
Tave
Oo
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Derih

amax
g
7 3-3
, JEOR)
""! Mfarimun Shear Seresr @ ol {Trr:.'l.}.r L
¢ o orisid body
- l | S deformokls
= e
_{fm) =g
= I:rmjl
— | \
{a) rigid body model (b} the distribution of {¢) stress reduction factor
mex. shear STrEsE
5-2 7 Seed  Idriss, 1971
N
N
SPT-N 5-1
Seed 60%
N N «o 5-5
ER
N = CON N | o | e
(N1 o = Cn ( = j




\\F N

Cn Overburden Stress Correction Factor
N N
ER
60
Seed Liao
1986 5-6 Cxn
0.5 1.6 Energy Ratio
5-3
5-6
LT (5-6)
O o
ER(%):30-£+50 fOr 2 < 11 MELErS oo (5-7a)
ER(%) = 80 for z > 11 Meters ...ccocoeeveeeereeenne (5-7b)
P, 100kPa
X
ER
z meters



5-1 SPT-N

5-6

1999
Seed T&Y JRA96 Liao
PGA M PGA M PGA PGA M
N FC N FC y [N D50 FC, N FC
% 60 80 72 60
15 15 - -
5% 2.5~7.5% - -
1.25~1.5 1.0 0~1
N1<10 1.5
1.3
Ni 60 5-1
MW =175
1997 NCEER Workshop 5-1
7.5 Idriss 1998 MSF
Magnitude Scaling Factor My 7.5
10 2.24
MS: = M D50 tccecccccccceccccccctttttttssststststttttstsstceccectetttttttssssssststsnns (5'8)



a+cx+ex+gx’

CRR 75 = ———————— 1 e 5-9
Pl o+ X+ (>-9)
M Moment Magnitude
X (Ni)oocs (N1)oos =0+ BINIDO oo (5-10)
0 forFC <5%
a={expll.76 - (190/FC?)]  for5%<FC<35%
5.0 forFC >35%
1.0 forFC <5%
B =1[0.99 + (Fc /1000 )] fors% < FC <35%
1.2 forFC >35%

a=0.048 b=-0.1248 c¢=-0.004721 d=0.009578

e =0.0006136 f=-0.0003285 g=-1.673E-05 h=3.714E-06

5-11
5-4
ES = SRR M oo (5-11)
CR
CRR7;s 7.5
CSR
MSF  Magnitude Scaling Factor 5-8
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SPT Tests

Amax My N Value o kefom? FC %
v
ER
(N|)60=CN-N-[5]
v
102.24
MS- :W (Nl)bocs :a+IB(N1)60 ¢
w
v l
CSR=0.65Jmx To.y,
g o, 2 3
CRR , - a+cx+ex’ +gx
2 1+ bx+dx? + B +hx*
FS _ CRR 75-MS
CR
5-4 Seed 1997NCEER Workshop
522 Tokimatsu Yoshimi
Tokimatsu  Yoshimi 1983
10 70 20



Dr =
2.5%

50~85% 15
5% 7% Meyerhof 1957
N Dr %
N
Dt = 2l e e e e e e e e 5-12
oo+ 0.7 ( )
5-12 N
(Lj _ o 16Ne (16N " (5-13)
o). Co | [
Na=(Nujo+ AN (5-14)
1.7 ER
N1 ko = N-| —
(N1)o [a'o+0.7j [80)
ANf =0 for FC <5
=FC-5 for S5<FC<10
=0.1-FC+4 for 10<FC
a 0.45
C 0.57
n 14
N N
Ny g0 80% N
ER 5-7
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kg/cm’

oo
ANt
C, C, = 80~90
Tokimatsu  Yoshimi Cs=75
Cs
Tokimatsu Yoshimi 1983
Cs
80~90 C, 75
M Z
CSR = (zae/), = 0.1-(M =1)- 225 s e (5-15)
g Oo
M
oo kg/cm®
oo kg/cm®
amax g
g
s z(m) A =1-0.015z
5-5
T
FL= (/0")? ........................................................................ (5-16)
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SPT Test

Amax ML 0’0 kg/Cm2 FC %
ER
NSOZN(EJ
1.7N
eI v
o, +0.7
0 FC<5
AN, ={ FC-5 5<FC<10

0.1-FC+4 FC>10

v

Na= (N1 )so + AN

|

&)+l o]

g o o 100 Cs
a=0.45, C.=0.57
74 =1-0.0152
2
F - %0/
T
)
5-5 Tokimatsu Y oshimi 1983
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523

1995
1998
JRA 1996
1 2
10m 20m 3 FC < 30%
PI<15 4 Dsx< 10mm D;p< Imm
5-6
L 5-17
L = ya x Kne x O-(: ............................................................. (5-17)
O o
L
oo kg/cm®
oo kg/cm’
74 74=1-0.015z
kic
R
R = Gy R oot (5-18)

C,=1.0 (R, <0.1)
C,=3.3R, +0.67 (0.1< R, <0.4)

C,=2.0 (0.4<R.)

N
R, =0.0882 = (N, <14)



N

R =0.0882 = +1.6x10° x (N, —14)*’ (14<N,)
Na :CI(N1)72 +Cz ..................................................................
N
N, =1.7
1 (6! +0.7)
ER
(N1)72 =N, (7)
| OO (0<FC <10%)
¢, =1(FC +40)/50........ (10% < FC < 60%)
(FC/20) 1. e, (60% < FC)
0 (0<FC <10%)
> |(FC -10)/18.......... (10% < FC)
N, =[1-0.36x10g(Dsy /2)]X N; oooooooooeooeeeeeeeeeeeeeeeee
Cw C C2
FC %
N N
oo kg/cm’
N, N
(N1)7 72% N
5-21
R
B L T o
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10m 20m
FC<35% FC>35% PI<15

D50510mm Dloﬁlmm

th

. v v

FC % SPT Test

Dsp mm N Value o’y keg/em?

D10 mm

N7=N- E)
72

v

L= ke &
Oo

Yd 2100152

R=c R
c=1.0
1.0 (R <0.1)
¢, =13.3R_+0.67 (0.1<R_<0.4)
2.0 (04<R)

R =0.0882,] {\'7 (N, <14)

<
R, :0.0882‘/;\'; F1.6x10° x (N, —14)" (14<N,)

Na:Cl(Nl)72+C2
(Nl)nzl;7¢
o,+0.7
1 (0<FC <10%)
c, =1 (FC +40)/50 (10% < FC <60 %)
(FC /20)-1 (60% < FC)
. _{o (0<FC <10%)
* 7 (FC -10)/18 (10% < FC)

N, = [1_0-36 x log (Dso /2)]X(N1)72

1996
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524 Liao

Liao et al. (1988) (Logic Transformation)
(Maximum Likelihood) PL
Liao 278  SPT
SPT—N
SPT
Tav/ 0o
Tav ok Liao Seed et al.
SR 5-4
SPT N SPT
N SPT N
N
Liao Seed (N1)so
SPT N 1kg/cm®
N; 60 (N1so 5-5
Liao, et al. (1988) SR = z/ob (N1so
PL
P, = 1 (5-22)
L {1 N exp[_(ﬂo N ,Bl ln(SQ) N ﬂz( N 1)60)]} ...........................
Liao,et al. (1988) SPT
(FC £ 12%) 182 (FC>12%) 96
278
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1. (FC<12%)

1

............

P =
"+ exp[-(16.447 + 6.46031n(SR) - 0.3970(N1)s0 )|}
2. (FC>12%)
1
PL =
{1+ exp[~(64831+ 2.6854In(SR) ~ 0.1890( N )|
3.
1
PL =
{1+ exp[~(10167 + 41933In(SR) - 0.24375(N )|
5.3 Lai( )
(2003) (discriminant analysis)
592 ( Hwang et al. (2001)
288 Liao et al. (1988)
278 Boulanger et al.(1997)
Prieta 26 )
SPT >
XR SPT-N , XR SPT-N
(1) 2)
Lai
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3)

921

Loma
(SPT)

592



531
(discriminant analysis)

SPT

Christian & Swiger(1975) (1990)

(variances) (correlation)

Christian & Swiger(1975)

\Y, V20 V<0

::><|

n¢
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S S

(5-24)
: (Lai, 1990)
(5-24) (function of probability of
misclassification )C(P) (5-25)
Lo o\ eifo
Vp{X—E(x + X )} S (X, =X )=C(P) cervveerrreeeeeeeereeer (5-25)
Vv, V,>0 V, <0 P
P (probabi lmitsycloafssi fi cati on)
C(P)
(5-24)  (5-25) R
XR X
R
K ] b ettt ettt ettt ettt e et e e et e e e bt e e e ateeesbaeeens 5-26
ol (5-26)
X,
- [SR )
X = {X_Rg} ................................................................................ (5-27)
SR SR
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XR, XR,
Xn(t
< _IR _
- {X_Rn} ................................................................................ (5-28)
SR, R,
X_RM XRn[
S
| Var(SR) Cov(R, XR) )
o[V OUTIRT 529
Var (SR) R
Var (XR) XR
Cov(SR, XR) SR XR (covariance)
C(P) P
P a
&= (X, =X, ) S X, =X, ) oo (5-30)
C(P) = a
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C(P)z@erf’l(l—ZP)—E ..........................................................
erf ! er f
erf
A
erf (Y)=| —=expl= X2 )dX coierieieeeeeeceee e 5-32
(¥)=] ﬁexp( ) (5-32)
VP
XR C(P) V, = f[SR XRC(P)]
5.3.2SPT
SPT
Tav/ G0 Seed et al. (1985)
Tav oo
Mw=7.5 CSR75
Tav 7d a‘max O-O
C R L ST 5-33
R o MF g o (5-33)
CSR7.5I Mw=7.5
Tav kg/cm®
A max m/sec’
g m/sec’
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Oo kg/cm’

o' kg/cm®

y

bt

MSF (Magnitude Scaling Factor)
Liao et al.(1988) Z

©=1.0-0.00765Z, Z 9.15m

=1.174-0.0267Z, 9.15m<Z 23 M e (5-34)
Idriss (1999) Mw  MSF
MSF=37.9(Mw) %! forMw  5.75
=1.625 for Mw<5.75 .ccoveiiiiene. (5-35)
SPT-N SPT-N
SPT-N
N Seed et al.(1985)
(N1so
60%
(N1)60
(N o = N Co N et (5-36)
(N1)so 60%
Np, N.=(ER/60) ER (%)

5-22



Ca

C,=41/o, 0%

921
(Energy Ratio)

ER=30%(Z/11)+50  for Z

ER=80 forZ>11m...............

5.3.3SPT

SPT

. Lai SPT

Lai 0% < FC <10%
30% < FC <40%

:SPT

CSR7
11’1(CSR7.5)

In(CSR7 5)

Lai  J(N))

(5-39)

Liao & Whitman(1986)

kg/cm®
288
(2000)
............................................ (5-37)
................................................ (5-38)
SPT
592

10% < FC<20%  20% < FC <30%

VN
JIN)g  In(CSR75)
VN g0
In(CSR7 5)



y {\/(N )60} 1{ } {J(Nl)ﬁo} |
| lm(esR,)] 2 W UCR| ]|

. i Var(q(N )60 ) COV[ (N1)60 > En(CSRm )]__
CofyN)y, mCR)]  valmesR]
- .(5-39)
1) VN _1 ANDg -C(P)
i gn(cs:%s ) lig Kn(cs:e‘” ) non-lig
a (5-40)
a= vV (N0 _J W (N}eo
fn(ch”) lig fn(ch”) non-lig
) var((N), ) Cof(N ). m(CR)]|” .....(5-40)
Coly N, MR ValmCR |, e

:

1) ANDgo _ ) AN
MCR ;) lig MCR;) non-lig

Lai 0% <FC<10% 10%<FC<20% 20%<FC<30%
30% < FC <40% SPT

0% < FC <10%

592 0% < FC <10% 58
70

V, =0.9450876 - \/(N )4, —2.406358 - /n(CSR, ;) - 7.802606 - C(p)....(5-41)

a=1.917175
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C(P)

C(P) =1.95815-erf (1= 2P) = 0.9585875 wevevveeeeereeeererrenn, (5-42)

10% < FC < 20%

592 10% < FC <£20%
77 95

V, =1.107534 - \/(N),, —2.245728 - n(CSR, 5 )-8.116554 - C(p)......(5-43)
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