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Watershed Management — amanager's view of water

supply enterprise

Eies

Think You chairman , | am a worker of
water supply enterprise, from a manager's
view of water supply enterprise to see the
management of wetershed, | would like to
submit some my thinkings, let me go shares
with each other.

1. Water supply enterprise is one of the users
of water resources, follow the water right
issued by the government, we take the raw
water either by gravity or by pump from
reservoirs, lakes, rivers or underground
deep wells, as the raw materials of
purification plant. At the upstream of
intake we limit the scope of protection
area based on water supply law with the
purpose of protection water quantity and
quality.

2. In process of delivery, we worry about the
stormwater or typhon brought with
debries flow in the rain season, especialy,

after the terrible huge earthquake in

xR B RORAN G B MR

%*

september 21, 1999. The status guo are
worser than before, making the raw water
with very high turbility far over the
purification ability of water treatment
plant. Seriously speaking, we close the
treatment plants at that time. While in the
dry season, we worry about

watershortage.

. The private lands use in the watershed,

usually, are limitted by the regulaions,
therefore, the owners of private lands
protest against water utilities to ask for the
compensations for their loss, otherwise, to
prohibit the delivery of water from intake.
It is the only good way to solve such
problems by quickly establishing the
compensation regulations legalized by

legidlative yuan, but it has not passed yet.

. The unsuitable use of private land in

watershed, especially, the installation of

pig farm, the usage of fertilizer and



pesticied, have caused serious
eutrophication in some reservoirs and
high nitrate contents in underground water
at some aeras. Those are harmful to the
business of water supply enterprise,
because of the upgrade of treatment
facility and operations cost increase. We
know that the pigs off-breeding policy has
been executing under the Council of
Agriculture, we aso hope the reduction of
high nitrate contents in underground water
would be achieved in the near furture.
5. There are too much pollutants in the
watershed, in spite of pig's night-soil,
urine, fertilizer, pesticied, domestic
sewage, industrial wastewater, garbage
etc, stormwater becomes most likely an
important pathway for those pollutants
therefore, the control of stormwater
runoff, the effluent of industrial
wastewater discharge surveillance system,
the construction of sewer and sewage
treatment plant, the installation of garbage
disposal sites or cinerators etc, are very
important infrastructures. The
governments should do their best to
approach the goals, as soon as possible.
. There are many faults, in additon to the

intrinsic weak tectonic conditions of
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geography in the watershed, during
raining season it is easy to cause debries
flow and to threaten the life and estate of
people. Therefore, the mountain flood
control meassures, forest conservation,
stormwater drainage, emergency
floodway gate operation, reservoir
operation, downstream channel
management and alarm system etc. are
also very important infrastructures. The
government authorities have been making

every endeavor to do those.

. Talking about the report of survey on river

pollution, the authority must not just
address pollution incidents in isolation. In
order to achieve good quality status of
waterbody, it is the way forward to set up
network of monitoring stations. If a
pollution incident happens in the river
basin, makes the polluter not only to pay
for the clean up cost but also to obey the
legal responsibility. Besides, the authority
should have the ability to deal with the

emergency.

.1 do't know the tolerance capacity loading

in the receiving river, whether or not , the
authority has to execute the total
maximum daily load control to maintain

the ecosystem balance.
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9.1 think the various activities in watershed
could be clearly understood if causing any
impairment of quantity and quality of
water body by properly integrating the
technical method of remote sensing,
georgraphic information system (Gl S)and
global positioning system (GPS)etc.

10. There are some major rivers in Taiwan,
particularly, those of the raw water
source for water supply utility, for
instance, the Kao-Ping River, the central
government has established the Kao-
Ping RiverBureau to unitedly deal with
the complications of management affairs
from the source to the sea. | hope the
authority could manage soundly and
make as a paradigm of watershed

management. After this workshop, we

may have some recommendations of the
best management practices and then send
to the authority for reference.

Too much relative issues in the
management of watershed. the authorities
face far-reaching and implications problems
to be solved. By the transfer of successful
experiance of the best management practices
in watershed from foreign countries, |
believe it it very important and positive aids
for our authorities.

*This speech was presented on the
Third
Watershed Management General discussion
by

Chi-Nan Hsieh(the vice president of

International Conference On

Taiwan Water Supply Corporation)
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10 A D 0.75 30 184 0.0041
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2) e bz g7 fF R
(1) fHzE X
L=260(m)

L =+/2xL=368(m)

1

) _HKa -H 12564.6

EAH  [L.029x10°

1
H =0.111
g

1 1
K. B _[ 12564.6 H B
> HEOH [oes2x10°0

AT LA >
a, = ! = ! =0.977

1+ 2m 1+ MET
[0.111x 368
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a,= 1 = 1 =1.000

1+ 2n E 1+BZ><7HH
EXZ il [0.338x 260}
(2) o A7 1l o M oK 7S 8 AT

_2 , Xp 2 7300 []_
U, =215 0, K, m;osé%% nzxo.80><1.294><0.15><cos@w47885§ 0018 (m)

(3) H 37 il o A 1 A A
U, =05xU, =0.5x0.018=0.009 ( m)

(4) K71 Taf B 5 15 1 P B P R il

a, OrCECAU, _ 0.997 x mx1.029%10° x 0.018

P = = =218.7(tf)
L 260
p =5 OT(E CAQU, +U, ) _ 0.997 x x1.029x10° x (0.018 + 0.009) ~164.0(tf)
2xL 2% 260
P, = 2[R +2P? =4/2x218.7* +2x164.0° =386.6(tf )
(5) 7K 4 1h1 Bl = E Y B R 2 B il AR
M, = 407 (E0 (U, _1.000x4x 77 x9.682x10° x 0,018 =10.2(1f ()
L? 260°
M, = a,A0r (EO U, :1.000><4><n2 x9.682x10° x 0.009 =5.1(1f (n)
L? 260°
(6) 7Kk 4 a0 Bl 5 B P B P 2 B T
Q, = a, BOr (EO U, :1.OOO><8><713 ><9.6382><10 x0.018 =0.3(1f )
L 260
0 =% BOT (E0 W, 1.000><8><n3><9.6382><10 x0009 _ 1o011)
L 260
(7) Wi SR B S

P=k, x P, =0.707x386.6 = 273.3 (tf )
M =k, xM, =0.707x10.2=7.2 (tf [in)
Q=k,xQ, =1.000x0.3=0.3(tf )

(8) il A& Wy 1y iy 3 1] B AL
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Y, =a, xU, =0.977x0.018=0.018( m)

3) Erm Juat HEAG R

I R EAS R a£-4.9.7 AR -
#-4.9.7 B 1T EAS R
% T AL R oAz | B fE A R
s ] ) P ECA tf 1.549x10° | 1.029x10°
5 i b P EO tf/m* | 2.0x10° | 9.682x10°
Bl A% R 1 £ Kuo=K, =K, | tf/m* | 12564.6 | 12564.6
— a, 0.965 0.977
R a,=a, 1.000 1.000
VAL DR - E V2 u, m 0.018 0.018
PR M T A A U, m 0.009 0.009
P, tf 325.1 218.7
P, tf 243.8 164.0
P, tf 574.7 386.6
& ) M, tf (n 2.1 10.2
M, tf 0 1.1 5.1
Q. tf 0.05 0.3
Q, tf 0.03 0.12
K, [P, tf 406.3 273.3
B 1 7 Y EE A K,M, tf On 1.48 7.2
K, @, tf 0.05 0.3
i feg P il 1) A8 AT Y, m 0.017 0.018
4.9.5 K EAL 2 HE LA G A

4.9.5.1 il Ay B D 1E B

=i
B

TR B A i SR K e D SR W B R R /N Y BR Py BB R IRE - W] DL RO e S K T8
WAL - Il > B ZEJI AT T 20K -

g =

8
&
8

_ 4063 & 148
+

x1375=
00737 0065 5544(tf / cm*) =554.4(kgf / cm*) < 2850( kgf / cm?)
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sttt AT BRI ()
1, ¢ B P K ()
o B (m)

4.9.5.2 i 7] 7 J7 1F FH I

BB RIS AU R o SRR A B A A BT T D o B A
B R A ATORHT T s ot MR AR U MR AR B B P A A o % A7 B ) R DA
IRA -

1) 2 4%
WEF A7 B E SR i ke .
g=fF KM g o 283 72 931 =5784.5(tf / m?)
A L. 4898x107  4611x10

A A, U R R ()
| ¢ IR T U ()
ot I L T R 2 B (m)
P, = A, [0, =4.898x10* x57845 =283.3(tf)

¢ - Es DA _210x10"x7.35x10°

R =3.0625x10°
L, 0.0504
it 1L
P
Pal 283 oo
K 3.0625%x10

B

o = E, [0, _ 2.10x10" x0.93x10™

] =38750( tf / m?)
L 0.0504

B

=3875.0( kgf / cm?)>1800( kgf / cm?)
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o = E. B, 210x10" x2.75x10™
= L 1.00

G

=5775(tf / m?)
=577.5(kgf / cm*) < 2850( kgf / cm?)
5.3 it AR R

A ELE ) L ET A R A5 -4.9.8
#-4.9.8 JEJIFFEER

TER TE T R ES P E
il =l 7 F 1
f R iE | R | BEAE | RifR | B | R
pE (B as 573 578 | 2850 | 2850 | OK | OK
(Kot 7.6m°) |15z gt g o, | -- | 3875 | - |1800| -- |ouT
5451 (o) o B4 BR sl e | Os -- 0.0003
P GH R 2 O -- 0.0001

4.9.5.4 difia B S E B 2 NG S
il 7 B AE AR B NE BLEEE (DIP) HiiE (SP) K »
W FE T LT kg -

T = e e (4.9.15)

o A 1, N BT R LT KA (A, ¢ DIP-0.112m* » SP-0.091m? >
|, : DIP-0.096m* > SP-0.078m* )

Ve ! WEAPEE (DIP: 0.924m > SP: 0.914m)

Po» M, @ Z8hJ/E 2 W& gl Jy B8 i Jy4E - AT H N ke -
p, =! EIA) B e (4.9.16)
Mo = e e (4.9.17)
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A (BA) 0 (B, - R G i el 1 B g ) 1
(EA), @ DIP-19x10°tf » SP-1.6x10°tf
(El), : DIP-1.9%10° tf in® » SP-1.6x10° tf 0’
I AR SCEH R (2.0m)
Al 1 [ 1) s A7 & (m)
P - R R

Pl

S e, 4.9.18
(EA) ( )
_ (Bl

T (4.9.19)

Ah o (EA), > (El), B8 & 1A f 1 (1.55x10° tf ) Bl 45 (i ] 4 ( 2.00x10° tf On®)
Pe * My, * Bl (FE T iz 415 il ) B 8 iy 0y 45
( P, =k, [P=4063tf > M, =k, M =15 tf n* )

WA R R AL & RN TR -

B g I (4.9.20)
Arf o et BEEHERE 2 i & (m)

I BZEE EE (4 m)

£ © BB A 2 E AR

. O _ PR, _ 4063
| " (EA), 155x10°

oP

=2.6x10"(m)=0.26( mm)

HWER DIPER.ZIET]
Pol' _ 4063

Al'= = _x2,0=1.0x10"(m)
(EA),, 155x10
6
sz(Ef%P[Arzlgggo x1.0x107 =950 ( tf )

(El ), _ 2.00x10° .
= = =1.3x10°(m
Pe =N 15 (m)
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v o(EDe _16x10°

P e = 123 )
Fifr A
o, = ZIP + '\I’"P v, = ngfz 013936 0.924 =860 (tf [’ )=860( kgf /cm?) (215 ok!)
ok w#NE R SP &R
P = (Ef)m =10 ;06 x1.0x10° =800 tf )

v o(ED. _16x10°

= = 12.3( tf 0in?
P 0. 1.3x10° ( )
P 800 123 , -
g. =" |p -7 4 x0.914=8.935(tf / m“)=894( kaf / cm? A ok!
v Ap Lo Ve = 0001 0078 ( ) (kg ) (#17E ok!)

4.9.6  FZHHIEAR L 98 B A
W #-4.9.8 WA - B IREZREHK > HIEDEARTEHEA - (HA
AL SIVERI > SRR AT AE A BN G AT E o BLI o FE L S L D R
e fF s FE A I > L T8 M20 3R 2 M24 > ([ 85 30 fiil 32 iR 36 il -
¥ BEIIERTN S > MRATZ E T CAE A RTRE P - Mo g HLat & -
#-4.9.9 5077 R BB 2R T HE T

g A B HRHFHETT (kg / .
R 4 5P 1R B (kgf /cm’)

. fifi &
E (kg /em®) | s |

b R R |10 - 9(/E sk U)| 2ax10° R - JEEE 3000 4500
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4.9.6.1 X Fr&{F
7-4.9.10 R R (SRR )

b P NS D, (m) 2.750
AR D, (m) 2.494
ENEA L (m) 1.000
IR A R A AR B, (m) M 24
Ve Ly (m) 0.0504
A 5 T T Ba (m?) | 353x10™
EIRNIERES Dg  (m) 2.614
1 % By  (fi#) 36
TR R KR REERE T, (m) 0.35
g 1 1% B E (tf/m’)| 15x10°
% H kR S T, (m) 0.0030
BE R E T, (m) 0.0140
I T, (m) 0.1250
1 T, ({F) 12
A e 0 o 7 R R T (m) 0.007
rE T, (m) 0.160
& % T, ({F) 24
#-4.9.11 BRI EFGE
A ~

o B mp ) | ek E)

EPEBIEE (tf /m?) 2.1x10’ 2.1x10’

BT E A (m?) 0.07374 0.01271

EEL (m) 1.00 0.0504

EA/L (tf/m) 1.549x10° 5.296 x 10°

K (tf/m) 1.198x10°

(EA). (tf) 1.079x10°

A (m?) 0.051

| (m*) 0.04868

(E1)., (tf On?) |1.022x10°
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4.9.6.2 7K 37 Wi ) L )7 K
WA R M24x 36 KF o HR AR Er A 4 DL B o o
A=0.000353%x36 = 0.01271( m? )

_1549x10° x5.296 x10°
% 1.549x10° +5.296%10°

(EA),, =1.198x10° x0.9=1.079x10° ( tf )

=1.198x10° (tf / m)

1.079x10°

=—— —— =0.051( m?
Ao = 2.10x10’ (m)

_ 1Tx 2.750 —/(77% 2.750)? - 4x 7% 0.051

« —

=5.916x107( m)

2

D, =2.750- 2x5.916x10™* = 2.738( m)
T
| =, (2750" ~2.738') =0.04868(m")

(El'), =2.10x10" x0.04868=1.022x10° ( tf [in*)

4.9.6.3 i JETE

1) =2 e K7 77 7F A IR

(1) 7K P Ifa i = 1 0 PN 9 ) O o il D
a, OT[E TATU, _ 0.977 x mx1.079x10° x 0.018

P = =229.3(1f )
L 260
p =g OTCE AU, +U, ) _ 0.977 x mx1.079x10° x(0.018 +0.009) =172.0(1f)
2L 2% 260
P, =\2[P? +2P? =4/2x229.3? + 2x172.0° = 405.4(tf )
(2) 7P T 8L T 7 1 936 B9 T k2 8 i ) 4
M. = a, @A0or 2EEEI W, =1.OOO><4><n2><1.0222><10 x0.018 ~10.7(tf i)
L 260
2 mquEED w, :1.000x4xn2x228222x10 x0009 _g 41t 1)

(3) 7K 7P It B = 1 1A P9 R B P e o2 B D
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1.000x8x ir° x1.022x10° x 0.018

=0.3(tf )

=0.13(tf)

< L 260°
Q= a,BOT [(EO U, _ 1.000x8x 1T x1.022x10° x 0.009
! L 260°
(4) K 181 ) Y BB

P =k, x P, =0.707 x 405.4 = 286.6 ( tf )

M =k, xM, =0.707x10.7=7.6( tf [n)

Q=k, xQ, =1.000x0.3=0.3(tf )

(5) G A P 1) Wy 5 10 48 A3
Y, =a, xU, =0.977x0.018=0.018( m)

2)Eh i AR AR

[ ) 2 ARG R A1£-4.9.12 FR -
#-4.9.12 BErm JIEFEAR (D)

18 S =K iVa B7 fifi &t
il [ B PR EA tf |1.079x10°
5 e EO tf /m’ |1.022x10°
S 5% Rl R B Ko=K,=K, | tf/m* |12564.6
N a, 0.977
e a,=a, 1.000
rh 3T o A Ok s AT (U, m (0.018
rf 37 iy M A T E A A (U, m |0.009
P, tt [229.3
P, tt  |172.0
P tt  1405.4
i ) M, tf Om |10.7
M, tfn |5.4
Q, tf 0.3
Q tt  ]0.13
K, R, tf  [286.6
BT ] ) Y EE A K, M, tf n |7.6
Ko [Q, tf 0.3
i A ) il [m) B8 AT Y, m |0.018
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4.9.7 KA AL HE ) Bl B AL T 5
4.9.7.1 Sz WA Bz 7 1E H

1) B

Bt 2 B BUIE S AR R R -

g Kb KM, 2866, 76 .31 =5824.3(tf /)
AL 0.051 ' 0.04368

P, =A, [0, =0.051x58243 =297(tf)

_E,[A, _210x10" x0.01271

K, =5.30x10°
L, 0.0504
Fir B
P
. :—“-LG:OOOOOG
K, 530x10
B 3, _ 2.10x10" x 0.00006 ~25000(f /11F)
L, 0.0504
=2500( kgf / cm*) < 4500( kgf / cm?)
2)
5 =i-—297 =25%10"

7 -4
oy = < Og - 210)(101;(')25)(10 :5250( tf / m2)

=525(kgf /cm®) < 2850( kgf / cm?)
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4.9.7.2 JEJFTEER
s\ L ) R AL SR AR -4.9.13 fif R -
#-4.9.13 JEJETESEER (hiff)

TEFE D)) | 5P FE T HE
M 1R 92 it | gt | B
SR 1]
W 57 (kef /o) ﬂﬁl%f&)# o 525 2850 OK
£z OH I f2 o, 2500 4500 OK
. o BLER Bl ey | O 0.0003
4 17 (cm) —
P UE I AR s 0.00006

4.9.8 Kt 5 1A 8L Al 2 At
4.9.81 HEWLIELBE
16 T U5 2 S EE B SR J0 T HE  RLBk M MERA 2 R I ¢ O3 K
o 4K B R T 3 K W o M T - OO R A s e L 1 0
38 O B VB = (0 0L+ B A TR A R B T4 o2 T L
VR S MR
W =A_ [j/ =0.074x7.85=0.58 (tf / m)
R SRk R A
W, =A_ [y, =277x0.6=166(tf / m)

WE HHE W, = A, [j/,, =0.09x7.85=0.71( tf / m)
A 0k B WA:ANEVW:%TX1.802><1.O:2.54(tf/m)
= YW =55 (tf/m)

HERr +HiE R W =AY, =’—Zx2.752 x1.7=10.1(tf / m)

bi 8y IR AW =55-10.10=-4.6 (tf / m)

FHDA BRI RSV FTE N AT B BT 8 > FT AN B A ) £y E S e 2 5
ka5 -
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4.9.8.2 RS &

HANE B AR PR o R R A AR AR VDN o W DU 2 R R R - A
EAERAEBE K LA CSER/GZEE > L EAaES & 5 I E
AT N AKRE -

O TOEAL e (4.9.21)
Ao oyt i RE E T (kgf /em?)
E R Y 5T 1R B (kgf 7 om?)
DR IR R E(L/0C)
At R ERE R (20/°C)
0o, =1.2x107° x2.1x10° x 20=50 ( kgf / cm?*)
HAEGHEER > NERR 4mk 288 DI - BT DU % R
SACE R T > MEEM > Z BALE - TP FEFERE -
Or T OIAL L (4.9.22)
Ao R (4.0m)

09, =1.1x107° x 400x 20=0.088 ( cm)

4.9.8.3 Bl E 2% (DIP)

HEHEE R > BRI EAL =R o Fr DLFE A = R B il
HAF R HE B #EE -

L DL R AP 250m Bl E B > st HE LB HE -

Pz 0E 5 il /4 (91800 » U JB)

ezzmnxgﬁ) ......................................................................... (4.9.23)

HH o EERE(4.0m)
R : [l % 4 € (250 m)

ne=2xtan” 2 _H002(°)
Rx2500
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HE s < e B R

A D, B A% (184.8cm)
6 © BZUH I i /5 (0.927 )
09, =184.8xsin0.92 ° =3.0(cm)

4.9.8.4 ffit (7] 5T SR R B4 A A

[ S ol 1) 0 B S E AR 7 R EE 1T I RR AT S o RS SR EEUR o BRI BRI ) T A
WSRO R IR BRI ET R AR G B AR R )& - B
RBAEEHETMEW L ECEBE BN EERORELIBEE - H26E
it > B EEE -

AREFE T EARM FAT i FLO0T - 2R (M St A0 B A 38 o - (H B8 A% (i
BOGINE B Fr Z BUE BRI B #0R R te et 2 B - HALE R A
FI P BEER B ot s i <5 G > EESRARHME G HEERES E -

— i b WE A T A i R AT A DU RS o (B 0 B G T E A
A AR
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4.10 BHuiind B R T S S] (IRIRISIEAE (LA )
4.10.1 i T Bl VE

JiE R A o it BB P 2 Bl -4.10.1 R BRIR

A

3500

-

©

e Niti=6
y =16t/m®
6900

=0.7tf/m*
1000 10000 wWL=GL-11.0

= .

M

30700

27200
300 4500 300 4500 300 4500 500

5500

6500
1200 11200 ®
e NfEi=3
y =16t/m’
y © =0.7tf/m

1300 5000 500

15900

14800

®

My NiE=25
y =1.9tf/m’ ,
y " =1.0tf/m

5000

WHEL Nfi=500 1
y =2.0tf/m’ y ' =1.1tf/m’

#-4.10. 1% it 22 8178 > BT IIR
4.10.2 Hi 53 % =
BAT T BE L Mb B i S DL ot 2 R IR
DEERRZEP R

R I B T IETRA S N R C N
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E-4.101 EEMEBRERESEEE (N BEEKEER)

NS
il

V.(m/s)
o L A ) ] )
. " 10°® 10™ 10°
Y A HE SR e - B
*5 1[$ ° 129 N0.183 156 N0.183 172 N0.183
jj % E ,@E j:)%é‘{ ° 123 N0.125 200 N0.125 205 N0.125
Rt - 122 N 142 N 143 N°
ﬁﬁ % E 0.211 0.211 0.211
K - 61.8 N 90N 103 N
J&-4.10.2Y) 4 B Y &
No. 4R AT NE Vs %K
® (A 6 140
@ AL 3 133
® A 4K 25 184
® R - 50 300 T &

4.10.3 J& 5 it S I5F It 4H
IS HE 17 (ELIRF #th 22 b0 30 W) A ) 30 4.10.1 55 {6 Bt B2 15 1 5 B Bl A %5 58 52 v
1€ i -4.10.3 Ji FHIR 52 oth 8 28 T 5 P 222 28 i ZH it S TEL P12 ot IR

(4.10.1)

NEE T, O BRSNS (s)
HAHEITE - 4EFEE (m)
VoS TH B - (BRI & (m/s)
B E A A E EE-4.10.1 415 AR
fE-4.10.3 [z JffE S 17 {H BRf Hb 22 1L 2E

2 R iy S R G BB E T, (s)
TH P A T.< 0.2

T8 H4 0.2<T,<0.6

TH % 3 0.6<T,

JHM-4.10.1 . J& B 3 SR I A AR T i o2 T R AR



78 HAKEHHE A+ —EH IO

4104 - % B R

o 7k Y B

No. |« g mmm, (m) T EREEIE
O |151f1 15.9 140 0.1136
@ |51 14.8 133 0.1113
® | Mk 5.0 184 0.0272
s 0.2521

N OARERE M E G B B e E TR A

gl =4x0.2521=1.00(s)

N DURE JE B B SRR L R A R TE S IR

4.10.4 3 B 5 (i 5 Hfo
PP 2 LR — Y O WK P9 (5 MG T AT 4 R 240 R
101 4% HE 75

_2 . iz
Uh(z)— 8, 0, K, Esosﬁ ................................................... (4.10.2)
TH 2 i fE 5
_2 nz
Uh(Z)_ﬂz [8, O, Etosﬁ ...................................................... (4.10.3)
R U, (2) 75 A M A 2300 5 — R IRF 7K (7 1) %8 7 88 i (em)
S HAe=E BOERE (B LA EME) (cm/s)

S, AT SRR B OAROE S (H 2 BRI FERE ) (om/s)
T, 3 & EE IR 3 B L (s)
73 & B SR )R E (m)
Ko T T Rk (JEERE () C, K, =015)
1) & B M BEHE R S B F
FE o 4t BRI 1 B B A E R
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T=T,=100(s)
2) P 2 i JE ) INF R E S ELE
AT 1 AR 3 IRE P S AN R S R K TR S b 2 i T=1.00( s ) IRy Bl
BMNEEEAREREAS =8 (am/s)
TH 2 b JE Iy T 22 & AN BEE (R B B =X 90% )pE T=1.00(s) iy B
N REEE ABGE R AT S, =100 (em/s)
3) i BNy B AV B it 1T
(1)1H 1 R e

U, (2)=-2 x80x1.00 0.15 x cos 2 [= 2.43x cos(0.0442)
i 12x35.70
(21E 2 #} i fE
U, (2)=-2 x100x1.00x 0.15x cosT—"%— [= 20.26 x cos(0.0442)
w %3570

J& -4.10.5 b 5 15F 2 {7 5 i B

R u,(z) (cm)

mRES |z (m) 10 T 2 e
0 0.00 2.43 20.26
1 3.75 2.40 19.98
2 6.20 2.34 19.51
3 8.65 2.26 18.81
4 11.05 2.15 17.91
5 13.45 2.02 16.81
6 15.85 1.86 15.53
7 18.25 1.69 14.07
8 21.20 1.45 12.07
9 24.15 1.18 9.86
10 27.10 0.90 7.48
11 30.05 0.60 4.98
12 35.70 0.00 0.00
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YGL 0
/7
ASHASAS
3
9
N
12
i1
S
[Te]
<
(o]
\] 2
(=)
0
<t
[a\]
/
x 3
[
[«
<t
Y
i 4
[}
(=}
<
y
i 5
(=)
(=)
<t
(o]
Y
6
b
(]
<t
N"
l 7
S
0
[«2}
[a\]
|
\ 8
(=]
o)
[*2]
[N
|
{ 9
(=}
0
[e2}
[\
Y
‘ 10
(=]
0
(2]
-/ N
Y
2 11
©
S
(=)
(=]
0
] 12

000,
E

i1 -4.10. 2% 3ty S 155 52 {7 2 i 3l



4.10.5

e 5 5 A Er i ) 2 AT R
1) 73 AT =

HAOKGHH 4 —EH—WE 81

EYURY T > A0 -4.10.3 FToR o 25 R B R R PR o
A i i G FO T T I TP IR O ] U Y o DA S A B R S AR AL R Bt R K AP 5
FH B o i 22 7 > SRS s i Z B T -

8900

Hii% No. K FHEHRET
§: S IW _ D
2— s —=4, |
o —t
g 5 i /
S ; S o
z 8 =
= | ) sy
é: 1 —\WM -
8900 ‘/\N\/_’&
62 &
o Di ° *E l%?j %’fﬁ - lgtpk:_u h1l ( Cm)
K, * 30 48 1 K 7S 7
K, ¢ 3 i o] 88 3
K—‘S : EME'E/JEQ jz—é u:%:‘ Voo
O GR)REBE  AAEE 11 B4 A2 M
i B AT
[E-4.10.3 B HT Y 43 H7 1 =X

1117 Ak A 2 ) PR A2 2 BOMIE SR A A15%-4.10.6 AR -
#-4.10.6 ELi.Z BUH

BEJE (m) |1, Cm*) NfE |K, Ckgf/em’) | g (m*) pa
1.0 334 6 0.694 0.0385 1.05
1.2 373 3 0.347 0.0315 0.86
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89m
>-<
b<

8.9m

- >
-t

[E-4.10.4 B 5T B PR
A K E 2 R % 5 -4.10.7 AR -

_4KHH3 -1
A= 4E (m*)

B=89 (m)
E=21x10° (kgf / cm?)
L #6-4.10.6 tf BOWYME S 80 AE 2 LLT - BCAS 1% 15w i £ Wl #E -
2) MR IR
(1) 7K 75 5 [ 1) M 5 S 07 1 8

3
K, =K, B H 2128K 0, TB.7 oo, (4.10.4)
0300

oo K, ot KA TG A R HE A S R ( kaf fom®)

Koo =%a E, =0.040alE, (kgf /cm3)

E,=28[N, a=2
B, * 5L Y <5 i 5L (om)

8= /A
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A Bz MimiE (om®)
B, =+/8.9%x27.2 =15.56 ( m) =1556 (cm)
#-4.10.7 K75 A A R SO0 AR B

+'5 N e Ko ( kgf /cm®) Ky ( kgf /cm®)
ULIe 6 13.44 0.694
ULTE 3 6.72 0.347

(2) = H 5 17 By 8 ) R
K, = Ko, BP0 2128K,, BB, oo (4.10.5)
1800

Ao K, R E A Y R S R ( kgf /em®)
_1 ;
Kvo_3Oan 0.033alE, (kgf/cm®)

E,=28IN, N=25 , a=2
B, * HL A A <5 i 5L 5 (om)

B = /A
A B REE (om?®)
E, = 28x 25=700 (kgf / cm’)

Ky, =0.033x2x700=46.2 (kgf / cm’)

B, =+/8.9x8.9 =8.9 (m) =890 (cm)

3

K, =12.8x46.2x890 * =3.63 (kgf / cm’)
(3) 7K 7~ 75 17] B9 B 77 5 5 1% 8
Ke TATK, veeeeeee e,

Ao K, KR A Y B 7 5 R B
A HETE G A 3 AR ST PR K, BEOK AR T 1A BY 7 5 B R K L

(4.10.6)

1.1
H:{[E ’ A—g 2
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0 Kq =£><3.63=1.04(kgf /cm®)

3) b g EE
(1) i % Yy 7Kk A 5 595 1R 3
Kis Z Ky D) oo (4.10.7)
oo K, r R TR A R K TR E AR (tf/m)
Ky @ K2R J7 a8 S 7R 8 Cf rm?)
A RETEIERNEHE (m)
fedg B2 o 25 BB A A A K AP o R BT B A0 #-4.10.8 iR e
7%-4.10.8  Hh 8 ) Ak 2P o 5

11 B o 55 A (m) K, C(tf/m") K, (tf / m)
1 10.90 694 7,560
2 21.81 694 15,140
3 21.58 694 14,980
4 21.36 694 14,820
5 21.36 694 14,820
6 21.36 521 11,130
7 23.81 347 8,260
8 26.62 347 9,110
9 26.62 347 9,110
10 26.62 347 9,110
11 13.13 347 4,560
(2) i i 1y o] g 5 5 (R 8
Ky 2Ky L ettt e, (4.10.8)

A K, o Ay [ R R (f/m)
K, * HEE 7 A YA S )R8 (f /mt)
K, =3.63 (kgf / cm®) = 3630t(f / m?)
| A RERS B Ay —RAE (m')

| =L x8.9' =523(mt)
12

K, =3630x523=1.90x10° (tf (in/ rad )
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(3) JE T 1Y B 7 o8 2 1R B

Ao Kg t M ERAY BT S ARE (F/m)
ks 7K P 5 1E) B 9 S AR 8 (f /m?)
k. =1.04 (kgf / cm®)=1040t(f / m?)
A G RERERSRYETERE (m)
A, =8.9x8.9=79.21(m)
K, =1040x 79.21=82378t(f / m)
4) GFHEMEE
(1) LUARGHEBIZE T 4.10.5 ) HiAY 1) o0 A7 18 20Tkt 7R 45 hs 5 o 708 8 2 1 1Yy
WS HETT N AIEEE - -
bl 5 7K 1 [ 78 B R A B RE 11 0 5 i £ B R o M R K P RS o RS
11 (JETAT ) o2 8 o] 0 o 587 Bl JEC AT A9 B ) MRS > %% /K 7S e S S % e I
HG 2% H1 86 > R 2 o W S B o A o AH PR AL o 1 D DL ) B 7 TP =
T A e A5 SK I B BB TR A
Eat BT o REEE R A AL
(2) i By (] 38 B 2 G A0 Bl ok 1 > N A W R RGO

Hirf 8 7 77
G.L G.L
ISUSA VIS VISUSA
Di I{MI;Ii Ig{{i Di D KHL
W e W
W S W
W b -
M - W
W e W

(a) #REHl -3 IER bl (b) BB 32 h JIE 2 sl
& -4.10.5 %% 8 (] .2 B Py B - 19 B2 il IR 1 2 A% T =X
( CASE-a #i CASE-b i f&E %5 I )
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(3) #8588 1 0L 802 1 B 0O 5 T LA
5) &t it
I3 S ) B (R BT HE o TR R B -

Y JE0E T 7 UL KT
MR YIRED e B fir
X 1 Y Km HWe - o1
2 Y: Kn> W 02
T e |
. : H 0) H
i Y Ke o .
' ' _— i
n Yo Km P
0w
Ks gKu
X

il -4.10.6  J7 B2 =X
oo REIEEAL RS D, MIHS R AL S 0~ MR A K P EE R K, -
1E 8 -4.10.6 tf » [l #E /K ARy AL S X o i B e AIETEL i KPS
[m] ) fE A 7 & o RS
O T X A (Y Y, ) B e (4.10.10)
A JES T B ) 5 R Ry K > FZK R 5 a2 i =R
ZKH D, ~{X + (Y =Y ) B] = Ko DX =00, (4.10.11)

117 88 R 2 i X R
ZKW 0D, —{X + (Y, =Y,)B] Y, =Y,) =K, [B=0...oovvvrrrreeeeeeaaaaaaanns. (4.10.12)
A IE HH = (4.10.11) > (4.10.12)7] k1560 » X

ZK EDDZK(Y yyo. - I=K (Y, -Y,)

ZK + K,
P - (4.10.13)
- K, +§K(Y Y)Eﬂi S K, Y - )

ZK + Ky
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EZK D, - §K (Y - Y)EEBDD; .............................. (4.10.14)
u ZK +K.
PEoh o EEG iR KA ST AL O, ~ TR, ~ BT S, B 1 M AT H
THIK F K -
77 B 1y s AT

8. =X +(V, =Y, B oo (4.10.15)
HiBE i &)
Ry =Ky TUD; =8,) oo (4.10.16)
185 i i 5 [ )
St =Y Ry BRG =0 oo (4.10.17)
7=
S T8, F Ry oot (4.10.18)

EIE ROk SiiiANEl

M, Ez E]_l—Y)+M .................................................. (4.10.19)

(R Yy=M,=
B S — 20 W] SR B L 0 Y 8 S T
4.=08 Ai ........................................................................... (4.10.20)

A g EIER AR T Cof Im)
BB i1 Cof )
A ¢ 2-4.10.8 AR 2 BB S PEE AR (m?)
fHi2 » CASE-afyfgil e #-4.10.10 1 2 5 -
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6) il i i o Bl ik ol A 7

#%-4.10.9 CASE-a [y il % 55 5% Bl 5 ] 58 (1]

o il B L D, (em)

B WE S e Y (m (m K (tf/m =

B B M 5% - (m) y, (m) W (f /m) s 1 4 b e %%?%
1 0.00 26.30 15120 1.80 15.00
2 -2.45 23.85 30280 1.74 14.53
3 -4.90 21.40 29960 1.66 13.83
4 -7.30 19.00 29640 1.55 12.93
5 -9.70 16.60 29640 1.42 11.83
6 -12.10 14.20 22260 1.26 10.55
7 -14.50 11.80 16520 1.09 9.09
8 -17.45 8.85 18220 0.85 7.09
9 -20.40 5.90 18220 0.58 4.88
10 -23.35 2.95 18220 0.30 2.50
11 -26.30 0.00 9120 0.00 0.00

(FE) Y& DUETES 15 UG IRy A R AL
v LB BE 11 5 JiORE I E R AR o

K,=190x10° (tf Un/ rad )
K, =82378(1f /m)

#%-4.10.10 CASE-b K b fi% 7 55 Bl 5 o 58 57

Sk A

EEE | Y (m) | on (m) | Ky (f/m) AL D (em)

B LGCLEE 2GR
1 0.00 26.30 7560 1.80 15.00
2 -2.45 23.85 15140 1.74 14.53
3 -4.90 21.40 14980 1.66 13.83
4 -7.30 19.00 14820 1.55 12.93
5 -9.70 16.60 14820 1.42 11.83
6 -12.10 14.20 11130 1.26 10.55
7 -14.50 11.80 8260 1.09 9.09
8 -17.45 8.85 9110 0.85 7.09
9 -20.40 5.90 9110 0.58 4.88
10 -23.35 2.95 9110 0.30 2.50
11 -26.30 0.00 4560 0.00 0.00

(FE) Y2 LIETRL 1 5 [ Bh I By JRE A
v LUET RS 11 55 IR IRy i R AR o

K,=190x10° (tf Un/ rad )
K, =82378(if /m)
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7) 0 XZEH
#-4.10.11 CASE-az 6 XilHME (F 1HFEHE)
S, =80cm/s T =1.00
7 K,  |FH¥SEEAL | y AR 2
k| (r/m) | D (em) | (my | D] R | B KD
1 15120 1.80 26.30 272.16 397656 7157.81 10458353
2 30280 1.74 23.85 526.87 722178 12565.90 17223945
3 29960 1.66 21.40 497.34 641144 10642.99 13720482
4 29640 155 19.00 459.42 563160 8728.98 10700040
5 29640 142 16.60 420.89 492024 6986.74 8167598
6 22260 1.26 14.20 280.48 316092 3982.76 4488506
7 16520 1.09 11.80 180.07 194936 2124.80 2300245
8 18220 0.85 8.85 154.87 161247 1370.60 1427036
9 18220 0.58 5.90 105.68 107498 623.49 634238
10 | 118220 0.30 2.95 54.66 53749 161.25 158560
11 9120 0.00 0.00 0.00 0 0.00 0
> 237200 - - 2952.44 3649684 54345.32 69279003
6=70(x10"rad )
X =0124(cm)
7:-4.10.12 CASE-b,z 6 » X515 ME (F LHHE)
S, =80cm/s T =100
EiE K,  |FEE AL | y AR 2
%J}?ﬂ 73‘}}’% (tf/m) D[ (cm) ( m ) KH: D)i KHi [yi KHi [Di Eyi KH, Eyi
1 7560 1.80 26.30 136.08 198828 3578.90 5229176
2 15140 174 23.85 263.44 361089 6282.95 8611973
3 14980 1.66 21.40 248.67 320572 5321.50 6860241
4 14820 155 19.00 229.71 281580 4364.49 5350020
5 14820 142 16.60 210.44 246012 3493.37 4083799
6 11130 1.26 14.20 140.24 158046 1991.38 2244253
7 8260 1.09 11.80 90.03 97468 1062.40 1150122
8 9110 0.85 8.85 77.44 80624 685.30 713518
9 9110 0.58 5.90 52.84 53749 311.74 317119
10 9110 0.30 2.95 27.33 26875 80.62 79280
11 4560 0.00 0.00 0.00 0 0.00 0
> 118600 - - 1476.22 1824843 27172.65 34639501

6=69(x10"rad )
X =0.108(cm)
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#-4.10.13 CASE-az 6 X:tEME (2 2#HE)
S\,v =100cm/ s T =100
7 B K, T S8 AL |y AR ,
?f")FFEH %ﬁ% (tf/m) Di (cm) ( m ) KHi ED[ KH[ [y, KHi m[ Eyi KH, E.JV;
1 15120 15.00 26.30 2268.00 397656 59648.40 10458353
2 30280 14.53 23.85 4399.68 722178 103936.46 17223945
3 29960 13.83 21.40 4143.47 641144 88670.22 13720482
4 29640 12.93 19.00 3832.45 563160 72816.59 10700040
5 29640 11.83 16.60 3506.41 492024 58206.44 8167598
6 22260 10.55 14.20 2348.43 316092 33347.71 4488506
7 16520 9.09 11.80 1501.67 194936 17719.68 2300245
8 18820 7.09 8.85 1291.80 161247 11432.41 1427036
9 18820 4.88 5.90 889.14 107498 5245.90 634238
10 18820 2.50 2.95 455.50 53749 1343.73 158560
11 9120 0.00 0.00 0.00 0 0.00 0
> 237200 - - 24636.6 3649384 453363.54 69279003
6=583(x10"rad )
X =1051(cm)
7*-4.10.14 CASE-b 0 X8 {E (5 2HKME)
S, =100 cm/ s T =100
aiE | K, W]y 2
;{I{:)?H %}}-_gh ([f‘/m) Di (Cm) ( m ) KHi mf KHi @)i KHI' mi 511' KHI B}i
1 7560 15.00 26.30 1134.00 198828 29824.20 5229176
2 15140 14.53 23.82 2199.84 361089 52466.23 8611973
3 14980 13.83 21.40 2071.73 320572 44335.11 6860241
4 14820 12.93 19.00 1916.23 281580 36408.29 5350020
5 14820 11.83 16.60 1753.21 246012 29103.22 4083799
6 11130 10.55 14.20 1174.22 158046 16673.85 2244253
7 8260 9.09 11.80 750.83 97468 8859.84 1150122
8 9110 7.09 8.85 645.90 80624 5716.21 713518
9 9110 4.88 5.90 44457 53749 2622.95 317119
10 9110 2.50 2.95 227.75 26875 671.86 79280
11 4560 0.00 0.00 0.00 0 0.00 0
> 118600 - - 12318.3 182483 226681.76 34939514
6=575(x10"rad )
X =0.908 cm )

8) Erm AT
e i EHE o BRI ol Eh ) - 1 B e e e 0RO BRI W TR Pl AT
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(1) 5 14 E
®CASE-a
1 B 1] 4= 358 32 F7 7 7F & o i 8 A
#-4.10.15 CASE-a M8 i JJ4E -~ 590y
B (W EE A R AT | B EG ST | MRS | Bk AR 5 7
i % o, (cm) R (1) q.(tf /m*) | M, (1f Un) S, () S, (F)
1 1.965 -24.948 -0.916 0.000 0.000 -24.948
2 1.794 -16.351 -0.300 -61.123 -24.948 | -41.299
3 1.622 11.385 0.211 -162.306 | -41.299 | -29.914
4 1.454 28.454 0.533 -234.100 | -29.914 -1.460
5 1.286 39.718 0.744 -237.604 -1.460 38.258
6 1.118 31.609 0.592 -145.785 38.258 69.867
7 0.950 23.128 0.389 21.896 69.995 92.995
8 0.744 19.313 0.294 296.231 92.995 112.308
9 0.537 7.835 0.119 627.540 112.308 | 120.143
10 0.331 -5.648 -0.086 981.962 120.143 | 114.495
11 0.124 -11.309 -0.345 1319.722 | 114.495 | 103.186
-500 0 500 1000 1500 -50 0 50 100 150
1 | T T 1 T T
0.000
A 2
-61.123
3 ,L 3
-162.306
[ 4
-234.100 ~1.460
5 \— 5
- 237.604 38258
Fii%h No. i No. 6
-145.785 69.867
7 7
21.896 92.995
8 \\
296.231 112.308
9 9 }
627540 120,143
10 /
981.962 114,495
11 1
1319722 103.186
8 fh 7 2E 57 77
il -4.10.7 CASE-a ZBrm 104 (5 1AHE)




92 HAOKEGHH -+ —EH IO

@CASE-b

B ) £ 3 AN 2 17 T 1F o o ) 2 A7

7:-4.10.16 CASE-b [y gl J7 45 ~ 57 7

BT BE | RE A AL | ENERG S | M ST | Bl J1 AR 5 77
i o S, (cem) R (1f) g (tf/m*) | M (¢fUn) | S, (L) | S (F)
1 1.923 -9.299 -0.682 0.000 0.000 -9.299
2 1.754 -2.120 -0.078 -22.783 | -9.299 | -11.419
3 1.585 11.235 0.416 -50.760 | -11.419 | -0.184
4 1.419 19.414 0.727 -51.202 | -0.184 | 19.230
5 1.253 24.749 0.927 -5.050 19.230 | 43.979
6 1.088 19.144 0.717 100.500 | 43.979 | 63.123
7 0.922 13.877 0.466 251.995 | 62.123 | 77.000
8 0.719 11.934 0.364 479.145 | 77.000 | 88.934
9 0.515 5.922 0.180 741.500 | 88.934 | 94.856
10 0.312 -1.093 -0.033 | 1021.325 | 94.856 | 93.763
11 0.108 -4.925 -0.300 | 1297.926 | 93.762 | 88.838
—-200 0 200 400 600 800 1000 1200 1400 -20 0 20 40 60 80 100

1

K No.

11

I
0.000

—22.783

=50.760

=51.202

=5.050

100.500

479.

145

741.500 \

1021.325 \

1297.926

e pAp L |

& -4.10.8

fi#iNo. 6

19.230

43.979

63.12?\

88.934\

94.856

10

11

93.763

59 b

88338

CASE-b i J1 o0 A (25 1Al bEE )
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®CASE-a
ol ] £ 58 57 57 7 7F FH 2 o il s AL
%-4.10.17 CASE-a &l 14 - 515

B, (B Y A AL | BREE R | MR ST | Bl 0 AR 5T )

i % 0, (cm) R (1) q,(tf /m*) | M, (tf Un) S, (1) S, (F)
1 16.384 -209.261 -7.679 0.000 0.000 -209.261
2 14.956 -128.993 -2.366 -512.689 -209.261 -338.254
3 13.527 90.779 1.683 -1341.411 | -338.254 -247 475
4 12.128 237.713 4,452 -1935.351 | -247.475 -9.762
5 10.729 326.336 6.111 -1958.780 -9.762 3216.574
6 9.330 271572 5.086 -1199.002 | 316.574 588.146
7 7.930 191.632 3.219 212.548 588.146 779.778
8 6.211 160.154 2.440 2512.893 779.778 939.932
9 4,491 70.876 1.080 5282.692 939.932 1010.808

10 2771 -49.376 -0.752 8267.576 | 1010.808 951.432
11 1.051 -95.85 -2.920 11103.800 | 961.432 865.581
-5000 0 5000 10000 15000 —400 —200 0 200 400 600 800 1000 1200
1 T T 1 T T T T T
0,000 - 209.2|61
2
—512.689 - 338254
3 3 [
— 1341411 - 247475
4
-1935.351 -9.762
5 5
—1958.780 316574
i No. fi%No. 6
- 1199002, 588.146
7 7
212548 779.778
8 \
2512.893 939.932
9 9 _—
5285.692 1011808
10 <
8267576 961.432
11 11 /
11103.800 865.581
= {iipap il 5 /)
[&-4.10.9 CASE-a 2l o (25 2 fe i)
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@CASE-b
e B 0+ B8 A 2 57 0 F & o i

5-4.10.18 CASE-b 1% gl J7 % ~ 55 /7
B L (WS R AL | BREE R | M ST | Bl AR 59 /7
% J (cm) R (1) g (ff /m*) | M (of0n) | s (E) | S (1)
1 [16.031 -77.944 -5.721 0.000 0.000 |-77.944
2 |14.622 -13.929 -0.511 -190.963 |-77.944 -91.873
3 [13.213 92.427 3.426 -416.052 |-91.873 0.554
4 |11.833 162.575 6.089 -414.722 0.554  [163.129
5 [10.453 204.071 7.643 -23.212 |163.129  [367.200
6 |9.073 164.390 6.157 858.068 |367.200  [531.590
7 [7.693 115.392 3.877 2133.884 [531.590  |646.982
8 |5.997 09.572 3.033 4042.481 |646.982 746.554
9 |4.301 52.747 1.607 6244.815 |746.554  |799.301
10 [2.604 -9.474 -0.289 8602.753 [799.301  (789.827
11 [0.908 -41.405 -2.523 10932.743 |789.827 748.422
-2000 0 2000 4000 6000 8000 10000 12000 =200 0 200 400 600 800
1 T T T
: 0.02)0 l l ‘ ' I —77.944
2
-190.963 -91.873
3 5|\
—416.052 0.554
N NG
—414.722 163.129
—23.212 367.200
%5 No. Hi#iNo. 6

11

858.068

J\

2133.884

4042481

6244815

8602.753 \

8 i 73 43 B
& -4.10.10

10932.743

10

11

531590 \
646.982 \

746.554

799.301 ‘

789.827

748422

59 77 I

CASE-b . Z i o4 (56 2 i)
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9) & iH A
(1) %5 1HtEE
5 -4.10.15~ 4.10.16 ry [T )5 B AS SR - CASE-a~ b /i KET
T 7% A A5 T Y ETES -
#-4.10.19 I H J5 141 B9 i K ETIE )

CASE (AL B @fOn) | 837 Cof ) o Cof )
a ffiEE 5 237.6 38.3 1454.7
fEi®E 10 982.0 120.1 2691.8
b S 51.2 19.2 1277.3
ffi L 10 1021.3 94.9 2691.8

fEIL > B DR S Ei e B T E

FiiBha, S

-
o o
Z Z
b1=1.0 6.9 1.0
89 bwi=2b:
) 64—-D19
£ 5 100 B
)
- 7
b:=12 6.5 1.2
89 bw:=2b2

F i 64-D25

fE-4.10.11  BHUAEFREEE (2 1RHE)
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#-4.10.20 B E S EFEAS R
CASE VA=A o (kgf/em’ ) |0 ( kgf/em®) T ( kgf /em®)
. B EE S5 5.01 61.55 0.18
B EE 10 8.79 84.55 0.48
b i h 4 4.08 58.24 0.08
B2 10 8.86 83.67 0.38

(2) 22 HE

KI£-4.10.17~4.10.18 1Y | Jyat H 4G R > CASE-a ~ b 1Y 5 K Er
T 7] 5% AL AE T AUHETE -

#-4.10.21 I E S5 A0 5 KB D
CASE A= B (fOn) | 857 Cof ) oy Ceof )
. B EL 5 1958.78 316.57 1454.7
&k 10 8267.58 1010.81 2691.8
b B %L 4 414.72 163.13 1277.3
Ei®E 10 8602.75 799.30 2691.8
Ft > i DIEAF EAEENEHERE & -
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254, S

i )
A
=) o0
o0 I
o]
b1=10 6.9 1.0
89 bwi1=2b:
ES )i 64—D19
it 573 4-D25@250
Fii#L 10T
\
o
(=7) e o]
o0 Il
]
, I —— Sy
b2=12 65 1.2
89 bw:=2b:

S 64 —-D25
i 53 4-D32@250

@ -4.10.12  ZHTAYEHSEETm (5 2 s )
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#-4.10.22  Fr . k%

EEE 1 B A R 8 =210 kgf / em®

§lH 777 04 A4 ) 58 5 =3500 kgf / cm®

AR LRy, =13y, =1/12

BT )RR ARy, =13y, =10y, =13y, =115y, =10

CASE-a
M, (tf On) 1958.78
N, Cif) 1454.70
V,(if ) 316.57
b(cm) 890
b,(cm) 200
h(cm ) 890
d(cm) 50
d(cm) 840
$7 7 8 7 64-D19
JBR 7 i F73 64-D19
A(cm®) 183.68
A(cm®) 183.68
P 0.00025
f.(kef /cm®) 4200
folkgf /cm®) 162
M (tf Un) 12855.29
M,/M, 0.15
PIAE OK
$iii £ 4-D25@250
Acm’) 20.280
S(cm) 25.0
fo(kef /ecm®) 3500
S (kef /em®) 5.061
B, 0.587
B, 0.478
B, 2.000
V. (if) 367.03
vV, (if ) 1803.35
V() 2170.38
L=M_/V,(m) 6.19
V.=M_/L(f) 2076.78
y. v /v, 0.96
o %% AF 9 i i 5 2 I OK
0] 1575 L 0.406
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99

B &G 10
R B AR R FE =210 kgf /em’
590 7977 O B4R 98 2 =3500 kgf / em”®
B A 2Ry, =13 y, =1/1.2
B R L R vy =13 y =10 y, =13 y =115 y =10
CASE-a CASE-b
M (tf Gn) 8267.58 8602.75
N, (Ctf) 2691.80 2691.80
V.(tf ) 1010.87 799.30
b(cm) 890 890
b(cm) 240 240
h(cm) 890 890
d(cm) 60 60
d(cm) 830 830
$7 ) 5 £53 64-D25 64-D25
JBR 77 8l 7 64-D25 64-D25
A(cm*) 324.48 324.48
A(cem®) 324.48 324.48
P 0.00044 0.00044
fulkef /cm”) 4200 4200
fu(kef /em”) 162 162
M (tf Tn) 22540.16 22540.16
M, /M, 0.37 0.38
F & OK OK
fii 7 4-D32 @250 4-D32 @250
A(cm’) 31.760 31.760
S_(cm) 25.0 25.0
fo (kgf /em’) 3500 3500
Lral kgf /cm’ ) 5.061 5.061
B, 0.589 0.589
B, 0.546 0.546
B, 1.483 1 464
V. (if ) 369.85 365.12
V(i) 2790.56 2790.56
vV, (tf ) 3160.41 3155.68
L=M_/V, (m) 8.18 10.76
V=M, /L(1f) 2755.52 2094.81
vV IV, 0.87 0.66
Se 7% 48 B il i 2 P OK OK
o0 775 EE 0.529 0.529




100 HAKEHEH —+—EH—HED

4.10.6 ARG JIHIEH R
1) 51 A=

(D) G R REEx
B R E > B EER-4.10.15~4.10.16 Ao .2 H2#E SCTT g, B b EE Ry 30
ZATEE o REIE 4.10.13~4.10.14 A7 oR & fof 85 (- HE 1T -
1 3058 Iy AF I AEAS R e A B 07 > DUAg Ik + B + KR RT3 -

(2) far B
25 B B K 7 T T A AF A B2 ] -4.10.13~ 4.10.14 FROR ] B AYAH A IR
BRKEFK 4.10.24 ~4.10.25 G L -

i) CASE-a
wo
HED T
! Y Y Y Y Y / -
> - wo @ Wa > >
A A A A 4 4
i 10 R+ 7K AR HOEEIRESE I B

w, : FFIETE K (f/m?) K, =05
w, © F%-4.10.15 FRHIET ST g, (if /m?)
[ -4.10.13 CASE-a [ 7Kk 75 i 5 16 {4
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ii) CASE-b
wo HED I

RERERE ]

tttrtty
it Lk R+ KRR HIRERFAE AT B
w, : WRIEFEE+KEE ((f /m?) K, =05
w, © #-4.10.16 FT T ] g, (f / m?)
[E -4.10.14 CASE-b [y 7K 7P 1af 8 5 14

% 4.10.24 CASE-a 'y 7K 75 [ 1 faf B2

N w, w, W, =W, +w, w,=w, -~ W, w, w,
No (tf/m*) | Ctf/m*) | (tf/m*) ( tf/nt) @, @,
1 3.56 -0.92 2.64 4.48 0.74 1.26
2 5.89 -0.30 5.59 6.19 0.95 1.05
3 8.22 0.21 8.43 8.01 1.03 0.97
4 11.17 0.53 11.70 10.64 1.05 0.95
5 14.79 0.74 15.53 14.05 1.05 0.95
6 17.90 0.59 18.49 17.31 1.03 0.97
7 20.40 0.39 20.79 20.01 1.02 0.98
8 22.90 0.29 23.19 22.61 1.01 0.99
9 25.40 0.12 25.52 25.28 1.00 1.00
10 27.90 -0.09 27.81 27.99 1.00 1.00
11 30.40 -0.35 30.06 30.75 0.99 1.01




102 BHRAGHZH +—BH 6
wo
Y v v Y
w1 > < w2
i P 1 i \
wo

w, © bR IKJER

W =W, te,

w, =w, +w,

w, - HERSE I E

& -4.10.15 {EHEKPE mATE (6 1M E)
#:-4.10.25 CASE-b 1y 7K 7~ 7 It 1 H
,éﬁ E wO wb w3 = wO + wb w4 = wO - wb & &

No (tf/m*) | ( tf/m?) (tf/m?) (tf/m?) w, w,
1 3.56 -0.68 2.88 4.24 1.00 1.19
2 5.89 -0.08 5.81 5.97 1.00 1.01
3 8.22 0.42 8.64 8.22 1.05 1.00
4 11.17 0.73 11.90 11.17 1.07 1.00
5 14.79 0.93 15.72 14.79 1.06 1.00
6 17.90 0.72 18.62 17.90 1.04 1.00
7 20.40 0.47 20.87 20.40 1.02 1.00
8 22.90 0.36 23.26 22.90 1.02 1.00
9 25.40 0.18 25.58 25.40 1.01 1.00
10 27.90 -0.03 27.87 27.93 1.00 1.00
11 30.40 -0.30 30.10 3.70 1.00 1.01
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wbs < OB~

Y Y VY %

& -4.10.16

wb > 0%

ttttttd

wo

w, * EFE AR KRR

w3=w0+wb

W, =W, +w,

w, SR E
AKPFEEGFEBR N (F LRHE)

6 #2-4.10.25 PIE - K5 @, /0, ©, /w857 1.5 LU » #0T DU I 7 25T -

) EIFHE

PLYTHETEE 40 10 #AT

Frat & -
OFEiEE 4 /IS

AT o 1 % B B B A7 B4 CASE-b

e

i IRF o] B Z JE )
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29.1 578
\% -585 %
i
- ?
]g -5738 ;:;
585 -29.1
& -4.10.17 EiElE (EE 4)
(28 1R HiEE )
QL 10 1Y FE 1
1194
ﬁ -1219 60.2 <
! g
T
@ i
% i

o
- 119.42\

\% -1219

[E -4.10.18

(%

-60.2

B E (EiRT 10)
1)
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7-4.10.26 B T Er A aS (25 1 AkHiER )
o,=700 o0_=2000 1,=425 1, =150(kgf/cm®)

5 B =7.900 m

o i EiEh 4 § i 25 10
iy 15 R i 240 rf
M (tf ) 57.79 29.47 119.40 61.39
Q (tf) 44.12 — 100.44 _
b (cm) 100 100 100 100
h (cm) 100 100 120 120
d, (cm) 10 10 10 10
d (cm) 90 90 110 110
K D25-125 D25-250 D32-125 D32-250
D25-250 D25-250 D32-250 D32-250
As (cm?) 40.56 15.48 63.52 31.76
As 0.00 0.00 0.00 0.00
As | As 0.00 0.00 0.00 0.00
d'/d 0.11 0.11 0.09 0.09
P 0.00451 0.00172 0.00577 0.00289
K 0.306 0.225 0.339 0.254
J 0.898 0.924 0.887 0.915
M /bd? 7.13 3.64 9.87 5.07
1/Lc 7.27 9.48 6.66 8.60
1/Ls 247.12 480.36 195.20 378.41
o, (kgf /cm?) 51.89 34.49 65.71 43.62
o, (kgf /cm?) 1763.08 1747.65 1926.17 1919.85
T (kgf /cm?®) 5.46 — 10.29 —
T, (kgf /cm?) 8.38 - 12.87 -

T R 3 1 B 2 40 7 W S 1T B A -
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2) 2R

(1)t =Bz
& R E > B E£R-4.10.17~ 4.10.18 FroR 2 H i SCJT g B b RS Ry 30
AT E o fRIF[E 4.10.19~ 4.10.20 AR & fo BB (- HE AT
1 3058 Iy AF I AEAS R e A B 07 > DUAg Ik + B + KR RT3 -

(2) for B
1 FH A #5811 Bl B 7K 7 |7 16 o7 B2 R 8] -4.10.19~ 4.10.20 fr R o (o] A 5 0 1M1
AR RN 4.10.27 ~4.10.28 -

i) CASE-a
wo
HREERE e,

—— 47 — —
- o - -
— -] 1 -
- la— WO @ Wa (—p e W
- ] - 1
L leg— ! L

ttrtrty

i 1 AR + KRR M EEIRF T
w, : FIEE KR (f /m?) K, =05
G, : $-4.10.17 SRR g, (f 1 m?)
#-4.10.19 CASE-a [ty 7k 7F faf B 16
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ii) CASE-b
wo WD F ) -
EEEEEE
wo ] | wo @ ws |

ttititd

i L AR - 7K AR HERERFAE AT
w, | WFIFFEE+KEE [ /m?) K, =05
w, © #-4.10.18 FTHIET ] g, (f / m?)
-4.10.20 CASE-b 1 7K 7~ fa7 B 5 {F

%-4.10.27 CASE-a 1E H4E /K4 Er i 2 ) 5

et w, w, W, =W, +w, W, =W, ~ W, W, w,
No | (t/m) | Ctrm) | (t/im) Ctf/m?) @ @
1 3.56 | -7.68 412 11.24 “1.16 3.16
2 589 | -2.97 3.52 8.26 0.60 1.40
3 8.22 | 1.68 9.90 6.54 1.20 0.80
4 11.17 | 4.45 15.62 6.72 1.40 0.60
5 14.79 | 6.11 20.90 8.68 1.41 0.59
6 17.90 | 5.09 22.99 12.81 1.28 0.72
7 2040 | 3.22 23.62 17.18 1.16 0.84
8 22.90 | 2.44 25.34 20.46 1.11 0.89
9 2540 | 1.08 26.48 24.32 1.04 0.96
10 27.90 |-0.75 27.15 28.65 0.97 1.03
11 30.40 | -2.92 27.48 33.32 0.90 1.10
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A O

w o

©, * BIEIE+ KR
W =W, tw,
W, =W, t+w,
©, OB

i -4.10.21 (i 46 K 7S B I 4 9 (55 2 b )

#-4.10.28 CASE-b {E H £ /K 2P I & faf BB

’é’ﬁ 5 w, w, W, =W, tw,|w, =w, —w, & &
No (th/m?) | (tf/m?) | (tF/m?) | (tF/m?) w, w,
1 3.56 -5.72 3.56 9.28 1.00 2.61
2 5.89 -0.51 5.89 6.40 1.00 1.09
3 8.22 3.43 11.65 8.22 1.42 1.00
4 11.17 6.09 17.26 11.17 1.55 1.00
5 14.79 7.64 22.43 14.79 1.52 1.00
6 17.90 6.16 24.06 17.90 1.34 1.00
7 20.40 3.88 24.28 20.40 1.19 1.00
8 22.90 3.03 25.93 22.90 1.13 1.00
9 25.40 1.61 27.01 25.40 1.06 1.00
10 27.90 -0.29 27.90 28.19 1.00 1.01
11 30.40 -2.52 30.40 32.92 1.00 1.08
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w o wo

wo w w3 wo
wo wo
wb < OFF wb > OFF

w, * fg 1k BR KR
W, =w, +w,
(;‘)4:01)0+(A)b
w, © HIEERFEE I &
[ -4.10.22 KPETERIVFFEBRERX (F 2 HHE)

(IE N HE
SPEFETRL 40 10 HETH (o B8 .2 HE JJRT SR o 1T % BT RE B Ay 82 41 CASE-b
Frat & -
Qi B 4 1 JE T]

21.2 775
\% -546 2
[N
|
~t
© o~
N n
3] |
©
3 0
[ =775 |k
54.6 -212

[ -4.10.23 A [E (EiE 4)
(% 2 B EE)
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@i EL 10 HYE ]

\ 120.2
[ -1217 59.8 ~
N S
I
Q
— [5\]
[*2) )
1o |
S
S N
— (=)
I -120.2|X
121.7 -59.8

& -4.10.24 S jafE (Ei%s 10)
(5 2 b EE )

(4) i 1 A %
#-4.10.29 Frmtetz (% 2#HE)
T B 1 B9 M} 58 JEE =210 kgf / em?
Sl 773 PR B4 Fe} 58 2 =3500 kf / em?

BT LR R v, =18y, =112
B YRR R REL T v, =18 y, =10 y, =13 y, =115 y, =10
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S ffi & 10
M g (tf Cm) 77.46 120.18
N, (tf) 47.00 100.23
Vy (1) 68.18 101.48
b(cm) 100 100
h(cm) 100 120
d; (cm) 10 10
d(cm) 90 110
EVAAE. ] D25@125 D32@125
JRR 7 8 773 D25@250 D32@125
A (cm?) 40.56 63.52
A, (cm?) 20.28 31.76
R 0.00451 0.00569
fya (kaf /cm?) 4200 4200
foq (kgf /cm?) 162 162
X 15.580 22.516
M, (tf Cin) 159.22 315.41
M, /M, 0.49 0.38
F E OK OK
5 7 4/ 98 5 4-D19@250 4-D19@125
A, (cm?) 11.480 11.480
S, (cm) 25.0 12.5
fuya (Kaf /cm?) 3500 3500
f.eq (kgf /cm?) 5.061 5.061
B, 1.027 0.976
B, 0.767 0.833
B, 1.101 1.167
Vg (tF) 30.39 40.63
Vg (tf) 109.37 267.36
Vya (tF) 139.76 307.99
L=M,/Vy4 (M) 1.14 1.18
Viu =M /L (tF) 139.67 267.30
Vi Vo IV 1.00 0.87
o %% A4 8 i i 2 Pl OK OK
i 77 Eb 0.459 0.905







