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ABSTRACT :

This project updates and expands the harbor engineering basic database, which is
maintained by the Harbor and Marine Technology Center, by using GIS tools. The major tools, to
establish this operation, are Maplnfo (desk-top GIS) and Mapguide (web GIS). We add data to
Maplnfo and apply some relative program languages to create the new consulting modules. We
have finished thirteen categories in this project as follows: (1) expansion and design of system
structure, (2) renewing and expansion of geologic database of Magong Harbor, (3) establishment
of liquefaction auto-analysis modules of Magong Harbor, (4) establishment of consulting module
of corrosion data of steel piles of Magong Harbor, (5) renewing and expansion of wharf section
database of Taichung Harbor, (6) producing incremental liquefaction animation of Taichung
Harbor, (7) establishment of consulting module of seismic monitoring data of Taichung Harbor, (8)
Seismic capacity evaluation of sheet pile wharves, (9) Seismic capacity evaluation of trestle wharves,
(10) expansion and application of consulting module of oceanographic data of each commercial
ports, (11) establishment of consulting module of container loading and unloading data of wharves
of three container port, (12) establishment of web inquiry system of harbor engineering basic data
of Taichung Harbor, (13) planning and establishment of disaster prevention and rescue system on
four harbor areas. We will continue to increase contents of this system in the following tasks in
order to establish a more complete system.

Benefits of research results:
1. Academic benefits, publication of 3 papers in seminars.

(1) “The application of GIS in soil liquefaction and earthquake damage instant report system in Taipei
Harbor”, 2009 Taiwan Geographic Information System Annual Conference and Academic Seminar.

(2) “The study of utilizing multi-media news letter service and GIS to increase the accuracy of Harbor
Damage Report System”, 2009 Taiwan Geographic Information System Annual Conference and
Academic Seminar.
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(3) “The study of using open source code GIS to replace commercial software”, 2009 Taiwan
Geographic Information System Annual Conference and Academic Seminar.

2. Impact on social and environmental safety: the result of this project can provide disaster prevention,
disaster emergency management and rehabilitation after disaster.

3. The benefit of database building: It provides valuable information to facilitate the decision-making
during and after disaster.

Current situation in application:

1. “Query demonstration system of harbor engineering basic database” developed by this project has been
put into use at the ports of Kaohsiung and Keelung.

2. The Disaster Prevention and Rescue System in Keelung and Taipei Harbor developed by this project has been
incorporated into its “Harbor Emergency Responsive System”.

3. The database in this project can be used at any time for further study and planning.

CLASSIFICATION
DATE OF PUBLICATION NUMBER OF PAGES PRICE DRESTRICTED DCONFIDENTIAL
April, 2010 224 200
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The views expressed in this publication are not necessarily those of the Ministry of Transportation and Communications.
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FooRd S ATRF R TGRS R 45 R
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ZRBRFTHARE LA R OTREREARAE LT I8 B A
EEH P P s TORAIE R & RAvd 2-3977 o 50 TR Sl
T2 i - iza ST EFRA* Foxpro # Access & 4 £ # » Maplnfo
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ST RAOT R REA TR e 4 o HON R JR S T EE R D
LA BRSHS PR A RIS 2 LA RN kehip 7] A A
2RI RAGEIG o IR E%%?ﬁ%ﬁ%ﬁQ%’%ﬁ
FAFATTR B G R R LA F ﬁ%ﬁ%iﬁ%%
Wo Rt o JEREBE RN 2 RS /é;zn\’ EEARRE - 2 )
PHRLE KRB EAE T RRICER > THRELIAEA BRF 5T
WEPE TR T s en R (i > 0 2000 5 0 2002)

AT A B % D GEGEG R A AT IERE 0 & 3
REGERZEHRT 2P0 23 R FFuEikS 2> ¢ f(a)Seed ff 5 5®E
(b)AT P & A 5% > (c)Tokimatsu & Yoshimi 5.5 i 2 (d)Lai ]| 4~
7% > Gl ﬁﬁ e F7IES 3 * Liao et al ei ETF HNEFLAITE
Lai cn| B2 478 550 o RV iR - 23853+ 47T 20me & 2

e TR E NI Tau

2.6.1 Seed f§ * 5%

~;x 4 d Seed fr Ldriss (1971)# 4! » H {54395 & L 5% % > Seed %



A(1983) 4 iz > g T3S D50 g B> e Seed & A (1985) R #-
D50 2. 25 5 w7 £ (FO)2- 8255 > @ 1997 # NCEER Workshop #
4 2 i (Roberson and Wride ,1998) -

2.62 P MERAFEEHE (AL NIRA 2)

PM‘EE‘%% % (p AE RS E 019965 F~ R0 2000) 5 P

P Al ps }Ew’ﬂ*iﬁ ’[%gﬁzs—”“‘;\#—v)a,,sx il ?-‘ﬁ#gﬁﬁgp?{é%ff
s EATHEGTATEN D R VA AT 2 AL NIRAE > ¢ £ AT
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o ETHUR LR RAEE S 2R

!

2.6.3 Tokimatsu & Yoshimi £5% ¢ ( f§ # T&Y %)

~iE 5 A1 ¥+ 4 Tokimatsu ¥ Yoshimi (1983 ) # 1 > 5 4345 p
j\;‘ﬁ—i 10 8 22X 70 BE Bdo] 22 K 28920 B2 it
B R RG] BB TERC QAP AZAE E B RT N
ENFRTIEY T

2.6.4 Lai 2|5 A 45% 2 HBHN 2 85 A 75050

~ 5 g BAE(FE > 2003;Lai et al,, 2005)4 * %]~ 47 (discriminant
analysis) ™ j% » G — &3 LRV AT HECS 0 M E 2 RpTyc B 592 &
BIPN oh R bllicdy o (945 921 B B it &2z it %0 288 & -~Liaoet
al. (1988)*7 & A &L Rip i &2t %278 ¥ % % & Loma Prieta
BRRLEZR RG] 206 &) FE - BIERER ~3E%(SPT)
B 2 AR 0 JA% 2 AHCE B A IR -

2.6.5 Liao et al.}$ & & 472

AR R 2R S e 47 d BB b2 (Logistic Regression
Method)( #§ > 1990) » & ;& % 2 B 4B & 3% (Logic Transformation) % # ~ 0
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#R44% (Maximum  Likelihood)z. 3& % 4 7> #-% i ¥ 5 PL & o1 & & &
A RHcE P Sl SfkceLiaoetal W B B U R E 278 2 SPT IR
By BB O F R T AT 2 2 0 SPTN B3Rk iR it B2 i fF
B3¢ (Liao et al., 1988) » ptiz 2 &~ RBEL 3F { 5 gt ;-f%'b‘_& %
Boo pr BIERFF2 Y O V- BRI AHEIRTENLEI LT
AR 2ZHPEF
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521 BRI TRMEE TR RSN

SR LHCBEERAN p® S/

¥h% ¢ # © Whrfdata xS T & £ (DBF)

FH R DRBERK R Y T

S | W EA | P 2P | TEAREER =
1 Num B BF S5 Char(10)
2 Level KB AR Decimal (10.0) Hi:ax
3 Guage g & A Decimal(7.3) Hi:ax
4 Length FHERE R Decimal(7.2) Hi:iar
5 Depth RIRIFE Decimal(4.1) Hix:ax
6 Usedate o podp Char(6) YYMM
7 Fee i3 1 Long Integer =
8 Berth FHER i@ Char(6)
9 Lease R Char(6)
10 Rehdate {ATP # Char(6) YYMM
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522 BRLHTAITEER TRESR

BRIFR

AR TRERIEAAGTRE  |pm: S

% ¢4 Welldata F& 5% ¢ 4 #(.DBF)

WERD BRI LR RS T ETH

B | Wi | e emp | FRAGE LR T
1 Tag_key % SRR Char(10)
2 Project Uy - Char(40)
3 Hole no gk LR Char(10)
4 | Offer_comp EL o Char(40)
5 | Borin_comp gEE o 7 Char(40)
6 Test_comp EF A Char(40)
7 | Borin_date geE P 2 Date MMDDYY
8 Locat_desc et ¥ Char(40)
9 Pos x X R % Decimal(12,2)
10 Pos_y Y B Decimal(12,2)
11 Pos z ® A2 Decimal(7,2)
12 | Pizometer ot Char(20)
13 | Pizo depth BRFE Decimal(7,2)
14 H_angle geit i & Decimal(3,0)
15 | H_diameter geatat s Decimal(6,0)
16 H_depth S Y Decimal(7,2)
17 | Gw levell |% 1=t¥ T-kix| Decimal(7,2)

T RIFER
18 | Gw datel |% 1= T ki Date MMDDYY
RN

19 | Gw level2 |% 2=t T kx| Decimal(7,2)

2-8




222 BRLGAXTEAZE TRIERP(F)

20 | Gw date2 |% 2 TR Date MMDDYY
RN

21 | Gw level3 |% 3=t T-kix| Decimal(7,2)
T RIFERE

22 Gw date3 |% 3 =t# T okix Date MMDDYY
Rl

23 | Gw leveld |% 4 =3 T-Kix| Decimal(7,2)
ERIIFR

24 | Gw dated |% 4=t TRz Date MMDDYY
T RIFER

25 | Gw level5 |% 5=t T-kiz| Decimal(7,2)
£ RIER

26 | Gw date5 |% 5= ToRix Date MMDDYY
2 RIFR

27 | Gw level6 |% 6=t T-ki=| Decimal(7,2)
2 RIFR

28 | Gw date6 |% 6 TR Date MMDDYY

ERIFR
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423 42 HRTHEMARZ THREE&RR

SR LH BRI KA GTHE Py S S
o x B (tag-key) Fh 7 Fe 54 1 4 #(.DBF)
GRS SRR F
Bl | W LR [P vmp | TRAEE AR =

1 | Depth R Decimal(6,2)

2 | Desc ES X Char(40)

3 | Class R - I AN~ Char(10)

4 | Smpl_rate k& Decimal(3,0)

5 |Rqd VRN 5 ¥ e Decimal(3,0)

6 | N value i Decimal(3,0)

7 | Smpl no B e Char(5)

8 | Gravel % w7 E Decimal(3,0)

9 | Snad % vwizi Decimal(3,0)

10 | Silt % Bz E Decimal(3,0)

11 | Clay % i 7 E Decimal(3,0)

12 | Water_cont pARZKE Decimal(5.1)

13 |LL R Decimal(5.1)

14 | PI EEEER Decimal(5.1)

15 | Unt_weight LA E - € Decimal(5.2)

16 | W_gravity g Decimal(5.2)

17 | Void ratio JL gt Decimal(5.2)

18 | Dy 10%3d i = 45 Decimal(7.4)

19 | Dy 50%:d i e qT Decimal(7.4)

20 | Other test H TR Char(20)
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MG_018
FEE(AR K= 306566.0
10 - v 2606832.0

Z=None
{E \)(NE@)@{EEU)
3

0 L SM
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G FE
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92 BEREIELK

FREM) | BEM) | 2HE#H% | N v (M) | C(TM) | d(deg.)
+4~+0.5 35 A - 2.10 0 45
+0.5~-2.5 3 ¥ F) - 1.75 0 33
A d ik fTR)
-2.5~-6.5 4 , i 10 1.8 0.2 33
Fy Rk
K ik R
-6.5~-9 2.5 , i 10 1.8 0.2 33
) ik
B¢ fTik FAR 2
-13 4 . i 10 1.85 0.2 33
BRIk
TR KR ABERRZE AT ER
— 20cmESEC'=175kglcmP .C.
Bt BEE AT EAE
EL+250m (EL+20om) || J I ] EL +2.50m
' I (EL+2.00m)
. [ B H
FENDER EL.+2.325m £ i F130T TIBLE S JE RO
m ez e VELADAOM. 130T EHEL +0.A0mpE )

V-400Hx2500L 8%
Y-400H:2000L FENDER

B & &

#3-2.50m~-4 50m

\—Eﬁﬁﬁ?ﬁi

EL -6 50m SSP.PU-25 (SY30)  L=160B——
5.5.P.PU-25 (5Y40) « L=1700
F9.2 BEREF 7 L F
FKR D ABEIEL 2 LAY Sy 7 f’:m
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q=2t/m* q'=1 t/m’

ALY

EL.+4
r=2.1t/m*> ¢=45" ¢=0 5=15
EL.+2.5 . @
EL.+0.5 __ V_h=0.5
EL.0.0 =
= r=1.75t/m*> ¢=33" ¢=0 =15 @
EL.-2.5
h,=6.5
r=1.8 t/m* ¢=33" ¢=0.2 &=15"
EL.-6.5
r=1.8t/m* ¢=33"| =02 &=15 @
EL.-9
r=1.85t/m*> ¢=33" |[c=0.2 &=15"
®
EL.-13
W93 e kidgssr LW
FHR KR A ER
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1 1 2.1 | 45 0 15 3.5 0.2170
2 1 0.75 | 33 0 15 3 0.4840
3 1 08 | 33 | 02 | 15 4 0.4735
4 1 08 | 33 | 02 | 15 2.5 0.4735 | 4.5795
5 1 085 | 33 | 02 | 15 4 0.4645 | 4.6233
L ispird RN
AT FHRN D EREABRELT N
M
S € e ————— 9-1
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*F7 1% Excel 35 MRt =G 5 2
BN R S o
4 4rd 9-4 2 R 94 1 o B3 K 3RS TR T brre sk

Fodod gm0 3 E

4
v

E R

E
‘V\'
2

BB~
B4 gt 1 R

L
"z 7

SN~

&E 2

4 %‘Qt"%\'

9-5 %77 > PS4 928 m o R IR RE > TRES 1270 R
ERPR KT > AEE AN 12 R K.

294 23 EIRAGEL
LEAGIRE | LRSI RE | EER (2 A L B2 R ALK BB RS
t/m) (t/m) H; (m) :Pailzpaﬁxi)éi}%_& :117,171‘1;}7171'2“,éi)%h}i
P.11
0210 35 | P | 3.430(1)
P,12 | 1.750
P.21 | 3.904
3 P2 | 13.291(t)
P22 | 4.956
P31 | 4.583
4 P3| 21.258(1)
P32 | 6.046
P41 | 6.046 |P,11| 0.827
2.5 P4 | 16259(t) | Pyl | 13.126(1)
P42 | 6961 |P,12| 9.674
P51 | 6.826 |[Pp,21| 9.763
4 P,5 | 30.354(t) | P2 | 69.418(t)
P,52 | 8.351 [P,22| 24.947
%95 &4 Ktk EPE 4
Pai(t) L lPul R 35E 4 M. =0Ox® Ppi(t)® B R pEdR Mpi =@x®
@ (m)@ (t-m) (m)® (t-m)
3.430 1.709 5.859
13.291 3.559 47.306
21.258 7.092 150.757
16.259 10.279 167.134 13.126 10.601 139.151
30.354 13.567 411.808 69.418 13.792 957.393
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0.21

EL.+4 -
\H1—3.5
EL.42.5 — » Ap
\4— Pal=3.430t
EL.+0.5 — 175 3.904
Ho=3 Pa2=13.291
EL.-2.5 —
Pa3=21.258t
EL.-6.5
0.827 6.046
Ppl=13.126t _ H4=2.5 Pa4=16.259t
9.674 6.961
9.763 6.826
EL.-9
Pp2=69.418t
R H5=4 Pa5=30.354t
24.947 EL.-13 8.351

# 9.4

A KBRELE2Z 4 FE (M)

kT RR K=12 2 BF LW

M, = 0.5*r,* h, * h, * (h*2/3+2)+ h, *r,* ( hy,+H4+H5 )

*( (hy+H4+HS) /2+2.5)
= 58.792 t-m

;i@

i A kE mE(AFF 2 1Ym’

—_—

h FEER IS RA Tk me s T
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hy:i T 6 34225k B AL KIF*E6[65m 8
H4 -H5: 2 kd4e 1 kS2ER
YR AR R RRA SN T N
Paw = 7/12%ky * 1y, * hy, >
;i
kni P BBEE-RT BR(AZ 601235
Bl B 2 4 4B (Mgy)
May = 7/12%kn * 1y * hy 2*(3/5* hy, +1)
= 7/12*%0.12%1%6.5%6.5%(3/5%6.5+2.5)
=18.928 t-m

_ M, +M,,
M, +M,+M,;+M_,+M+M_ +M,,

™

S.F.

2. A&t PFEAGES BT

AR E TE R R B X BE GG HR E RE AR
PR EARR 2 AR FAR A ARG L2 RS SRR
PERG AR LPE S 4oB 95 0T 0 kP Ead (Ap) i
AP E fh2 B < R e 0 ) Excel R R BHT D s
451782 2w Bk SEE S AREFRTEEE 6.4 O ¢ o Bt
AEX) S 52,96 DHE-D T o F 4o T
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R2R2222222822

B VAR
v A =
. M
4 1]
A kR
4_
kR 4
7
A
W95 e 2 A PEFEFTLN
B 95T LB Ld RS A g2 4 aE(Pam)

Pam =P, 1 *(((2*P,11+P,12)/(P,11+P,12))*H1/3-+H2+H3) +
P.2*(((2*P,21+P,22)/(P,21+P,22))*H2/3+H3) +
P.3*((2*P,31+P,32)/(P,31+P,32))*H3/3

= 141.308 t-m
A G OKBRE A gz 4 E (M)
M,y = 0.5%r,*h,* h*(hy/3+ hy)+0.5%r, *h,*h,* hy,
=11.396 t-m
B KR A 4egk2 4 (Mgy)
Mayw = 7/12%kn* 1y ¥hy,**(2/5* hy,)
= 7/12%0.12%1%6.5%6.5%(2/5%6.5)

=7.690 t-m
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A — Pam +Mrw +de

p

=17.82

Ap*4n & I jE=17.82*%1.6

=28.51 t <:-%€;=504t (0.K.)

&d Excel FEHMEE T X o582 AEFHRTE 64 2 ¢
Few o Mpnax=52.96 2 #-2 = <0.6%fy*2z*1.33=0.6%4000%2500%1.33

=7980000 = T -2 A~ =79.8 owp-o x
(O.K.)

3. arEF B FEE I LR

AR kYRR ORE B e KPS % Rk PR 2 B
LHES L R R o

a2k S~

T:iE® 5 R 2 i o 4

kn® $ ¥ 4K 4 thlicr k=0.15N
B

EI : A #52 3d b A

N ARET ~ 5% E

i & 922 R 927 A byadhip 2 2 BIRRE Y ~RREN
510> #712 ky=0.15N=1.5» = B 2 100 24 ¥ » » E=2100000 -
[=56490 > » ¥ $=0.004217
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M, = 0.322% _ 03221 7:82>1000 1500044 21361 t—m

0.004217

0.6*fy*Z*1.3=0.6*3000*2500*1.33=59.85t-m > 13.61t-m (O.K.)

G o~ 2 R Lye=n/Bo d B 9.2 577 drkedh Bk 15 2
R RTNPSEETER S

L :%=7.5m ( 15m (OK)

m

4. S FEREMIR T5

d W92 % O3 7 @avkimas 2 2o d MFBTR A
BhEE AL RARE LD L B R kAo 96 5
7o PR CREEAE R R AT S R R 1273 2 % A aRgE
o B O3T W16 2T o m AR R ke -

96 kT RER hick,=0.12 £ 2 Kk L & B dpLE 4

2K ¢ Cai Epi

1 45° 61 21.7°
2 33" 52.5° 26.8°
3 33" 52.5° 26.8°

D= H3 * cotg,; +H2 * cotg,, +H1 * cotg,+(Ln/3)*cotcy,
=12.73m <l6m (OK.)
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(1)- 4 g i
FEip S 1 55,000GT
*k3H-kiF L EL.-14.0M
e B 4% ¢ EL+2.6M
FBEEE R C320M

2)p FRiEE
& ¢ HH.W.L. EL.+2.6M

HW.L. EL+12M
M.W.L. E.L+0.6M
L.WL. E.L+03M
LLWL. E.L+0.0M

€)L&y
T g 1 3 (Um’)
W R ] (t/md)
(4 B e
kwm ot Kp=0.1
kwm Tl Kp=0.2
(5)8 =&
s 7.85t/m’
B S5 RRE 245 tm’

(6)% ¥ *

R
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4 53R foo =210 kg/em®
R RS fc’ =175 kg/em®

FER S AU ACH 45 4RG3 AP M R R Reh >~ dpdad
AL R TF B e 1/3 o

4% 55 fa=1,400 kg/em® (fy=2,810 kg/cm?)

fa= 1,600 kg/cm®  (fy=4,200 kg/cm®)
BORESHER g ALPE P iR R R E R 4 1/3 0
Wi * 4t~ 4§ #5(SS41 ~ STK41 & F 5 &)
fhe K4 oca=1,400 kg/cm2
fhe B4 0<li<110 o= 1,300-0.06(1/r)* kg/cm’

1/1>110 o = 7,200,000/(1/r)* kg/cm®

o A O ba = 1,300 kg/cm2
T4 oa =800 kg/cm’
S e Es=2.1x10"t/m*=2.1x10° kg/cm’

WOR O Heh ~dpdadippF o b IR FFEH 4 120
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e "(iig

H A
b ’fgﬁﬁ?%wﬁ104“vroﬂﬂ ’%»ifmy,iﬁau
» F - S EEIDN F = pend HEE

W WS e TR E -
KT EE 2 LR EE 5 hoB 105 A 0 H P KT & 45 x(Hsx) %
y(Hsy)# » &% & z e S A Y BB (V)2 Rl

#(Vp) > 4n M ARE 1

—

w2 zZwom
B2 PR Ao o

3@5.00=15.00 | 4692 |240|
R e

e i

|2.su| 4,692 |
EL+26 T T
How vy [l

30.00
30.00
30.00

EL-14.00
s o fl
. g ol
el | e Il
i il
o q.
. ELun 8 gl
X

W 10.2 mEEAs17HE ~4ph & < RlART R B
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2.0

7 @ 4.60 = 28.00

20|

ol J

260 | 4692 | 3 @ 5.00 = 15.00 | 4892 [2.40]

B 103 Mmoo ~17H 4Pl < 7 LW

37 SAP2000 w1410 Advanced - TESTM-3

File Edit View Define [ouloe  Dgaw  Selsct  Assizn  Apalyze  Display  Design  Options  Tools Help

DS o 7 & 32 ® B 3w e m G o & REE A nbzdtod o I @
I 3D View \Z\ @IZI

1 [GLOBAL 'W
B 10.4 4 3 7% 5F SAP2000 53] 7 4 )
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IZ SAP2000 ¥14.1.0 Advanced - TESTH-3

Ele Edit Yiew Define Fulee Dpw  feleot Awign Ancbwe Disgly Design  Options Jook Help
D B o 7 & »r P
b

jeROBCRTN= I oo ow
' Joint Ground Displs (DEAD) (Local CSys)

v ow Far 4 F TnE@ 7

3-D Wiew

@I'%’IGLDBAL >||Tonf.m,C =

M 10.5 2455545 5 SAP2000 2 33 F ot LW

BRI R P G B TR R RIS L R b A T A
o TR AETLAL K £ 2 K AN ko 10-1 577 o &
Fykgpd 10-1 2 82 K Sl fe g - FH 2 2SS Ko o
F Ltz 2 EEF o APM SN EP T o

B kT e s Y Hg
Hs = Hsx = Hsy = 0.15xNxD

He

N RET sk i
D: #z2  B 5 (2 R)
Ha-k T e 23 EE Hsx ~ Hsy

Hsx = 0.15xNxD
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Hsy = 0.15xNxD/cos6

Vs =0.2xNxnxD
Bide w2t HEE Vs
Vs = 0.2xNxnxD

Bk 2 EHEY Vp

Vp = 30xNx n xD*/4

£ 10-1 &1 K 38
RS 1 2 3 4 5 6
® A2 0~2 | -2~6 | -6~-14 | -14~-22 | -22~-36 | -36~- 50
E & (M) 2 4 8 8 14 14
N & 10 10 13 16 20 25
H >
“Z 175 | 1.75 | 1.75 1.75 1.75 1.75
(t/m’)
Fbiw
1 1 3 1 1 5
(t/m?)
1 & pr
PHREHEL 4, 30 35 35 32 32
(degrees)
1A% | SM | SM SM SM ML ML
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103 # 3 2R BRAER =

-l
a0

d 3 d MU LR AR RO H R RS R &
P ot ® 412 SAP2000 ik B efp A fE 1 B > 1 gE 4 A e
T2 R4 0 A8 BRI AFTF A RRF LY
B4R RA k=018 » 2 L B2l

R ETA M A LT
LA RROFFRERLP 0 G4 TR % (0B 10.6 4757 ) - /E%EP“J\J—
B i 077 24 0 gt BRI R EA (R 102 2 9
PR 4 Bt o phd B NS 92 AW 21.92 A e
FHEREA L 682 = e

A ﬁm'?l
THEI S DN W wE 4 (1,908 kg/om®) § R
Moo PRI Ao Ao

T8 Deformed Shape (COMBI1)

Pt Obj: 2334
Pt Elm: 3334

F1= 000002135
F2= 00003
R = - 000003158

R

RS 1,
FASNRNEN

)
e h P B
T, Bt

i

e et Tttt
o

b, B

SR

s
bR

B 10.6 kT RA K=0.1 {4~ BT L s R W

7 J& Dow= 80 cm

N iE Dy, =80-2x1.2 =77.6 cm
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out

-D,° )=297cm2

g 1 e 1= 6_721(])‘““4 -D,,*)=230516 cm*
I
r= —_— = 2786CH’1
A

AR E &5 2. & & (=600cm
4 E LU ¢
FlindmE b —=21.54 (110
T

‘£
r

2
LR A e R Gca=1,300—0.06><(j =1272 kg/em®

BREAET THREFHTRES 0 =0wx1.551,908 kg/cm®

S2 %Tm B4 0 d FN(10-1)3t B2 o F o R4 BT R 4T

TR FeBREA (0w)

P=¥52 #h+

A=t52 %o ff

7=%52_ %ra il

M=t52 $*4&

O o=t Bl F RS A
Oh=taZ By B4 AR
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7Z=—=5763cm’

N\U|H

_ 22000 2192000 1272 _ ferkg/em? < 1908ke/cm? OK
297 | 5763 1300

AP TEHH AR T R RS 2 5] 0 B IR e it A0
BREA R TR e B (0w)n b 0 AT S0 1022 9
« B ER e KX KT R

T e KRR B Ky=0.32 2 ft Ese 4 > FBER
%7 & BB 10.7 25 o

2102 fAp AT R BARE 4 56 H4
KT B KT | P
0.1 0.78 cm 92t

§4E s 4 LR B

O.K.

O.K.
71.36 t-m | 1941kg/cm® | N.G.

21.92 t-m | 682 kg/cm®
69.20 t-m | 1886 kg/cm’

0.32 253 cm | 211.18t

0.33 2.58cm | 216.67t

& Deformed Shape (COMB1)

Pt Obj: 3383
Pt Elm: 33283
=0

U2 = - 0000633
Uz=-001g

R1 =-00002
Rz = 00036
R3 =-.00000353

i3

SRR ANSASS

s 1t BB

Y
A,

T Lk
LR

pulirer

ik
T D

® 10.7

KT RR Ke=0.32 45 B 5 % =57 L W
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b
14 Eb
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B 3
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z @ j‘l{:’j

S

B A ek T R

e
2okl o BRI A L At
P BRI (0w)h b PR EE  FBEE R E KT R
Kp=0.36 pF > 2 & % it iR 4o 10.9 #17 > M pFEfh4 L
$440 4539 DwE-0 7 FEEE KT
Bt B4 1418 o7& L3 o p
FREN AP X

248.64 =¥ s
5 494 = & > 4@ 10.10 #7570
’ﬁ%ﬁ%“’ eI
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IR TIR

v % 34 (1,438 kg/em®)
F 5
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ER()FE S 21 o ¢
=754 (110
T
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‘£
T

2
LR R ow= 1,300—0.06><( ) =959 kg/cm’

BRA T TR FMS R 0y =0wx].571438 kglom’

248640 4539000 959
c = -

=1418kg/cm’” <1438kg/cm® OK

X
297 5763 1300

B Loi(E R A RIS L O A 2005 LB
o L K32 KH32I a
REAR=1mRoLs  XELTOILIG g imansy - 1700547

W voougeerras TTAETOZ6 voougeason  v- 049666343
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