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ABSTRACT

ABSTRACT

Keywords: Preliminary Seismic Evaluation of RC Building, Seismic Evaluation of RC
Building, RC seismic retrofit

The SERCB (Seismic Evaluation of Reinforced Concrete Building) is a popular
software of seismic evaluation for existing RC buildings in Taiwan. It provides a
powerful visualization function of plastic hinge setting for RC members as
preprocessor of pushover analysis as well as nonlinear time history analysis,
preventing the manmade mistakes and enhancing the work efficiency. In addition, It
also gives an automatic connection to the commercial software such as ETABS,
MIDAS, etc. to perform nonlinear structural analysis, and a postprocessor in justifying
if the seismic capacity of RC building is qualified or not. As a result, the SERCB is
well used by the structural engineers herein.

In this study, an economic and efficient method was proposed for preliminary
seismic evaluation of RC buildings (PSERCB). Some dominate items related to both
qualitative and quantitative illustrations of seismic characteristic of RC building were
listed and consequently the users can complete the preliminary seismic evaluation
without tedious calculations. Through comparisons between the results of PSERCB
and SERCB, the accuracy of PSERCB was able to be investigated. The results
obtained in this study shows the efficiency and accuracy of PSERCB can be fulfilled

and benefits engineers in a rapid seismic evaluation of RC buildings.

X1l
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e 2 ERF A REEG LA
(1) B R2 B EPERATE
a. {1 CLenfem §4e i G234 &
Stepl i » 23%(3.2+33+34) > d 4 T 238 2N (35) > & RKfET F ¢ fhX
C.px =0.85f, B,XB,, = 0.85x170x0.85x X x 25 = 3,070.625xkgf

6120 . : 6,120(x — 4)
X

Cotn = Alun (O (X~ 043) ~0.85 ) = (2:865 11+ 2) x( ~0.85x170)

6120 6,120
= Apr = (0yg =X) = (2:865x 11+ 2) x = —(46 - x)

T, —C.p —C,p =0 —.. x=19.2985cm

. C e =59,258.47kgf : C,q = 74170.68kgf : T, =133,429.14kgf
Step2 = » 2 54(3.6) > KMH B HREZ FEM, & M,
a .
Mz =C. e (dig _E) +Cpr (dpg —dig)
=59,258.47(46 — w) +74,170.68(46 — 4)
=5,355,028.036kgf-cm
Step3 i » 2 54(3.8) 0 T & FALE F*EM

My +M 5,355,028.036
05h, +04h, +H, (05x290+0.4x290+50)

= 17,218.74kgf

M ¢ = 04hV =04x290x17,218.74x10™° =19.97374tf-m
b. £ C2 e B g mE s f2 G2-G33+4
15 it 2 Stepl~33 5 > TR AP EFEM,

4,690,111.08 + 4,690,111.08

- = 30,161.49kgf
(05x 290 + 0.4 x 290 +50)

M ¢ = 0.4x290x30,161.49x10"° = 34.98732 tf-m
C. 1L C3ehfr g Gl
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15 a2 Stepl~3 3 > T F 4 KL B M,

5,355,028.04

= = 17,218.74 kgf
(05x 290 + 0.4x 290 +50)

M ¢r = 04x290x 17,218.74x10° =19.97374tf-m
d L CA i g e e Gl y
g5 b i 2 Stepl~33+ % 0 TFH R TFHFEM,

~ 4,349,980.14
(05x 290+ 0.4x 290 +50)

—13,987.07 kgf

M ¢ = 04x290x 13,987.07 x10~° =16.22501tf-m
e. HCAE R ELA EPE GCL G4 E
15 it 2 Stepl~33 5 > FE R AP EFEM,

_4,349,980.14 +5,355,028.04

= = 31,205.81kgf
(05x 290 + 0.4 x 290 +50)

M ¢ =04 x290x31,205.81x10° = 36.19874tf-m
f. L CO L EH e R Gaty
1935 b2 Stepl~33- % TE R KB TFEEM,

4,002,773.97

_ —12,870.66 kgf
(05x 290 +0.4% 290+ 50)

M ¢; = 0.4x290x12,870.66 x10™° =14.92996 tf-m
0. 1 C6 L g ¥ e G533 ¢
Pk 2 Stepl~33tE o T d AT H#EM

3,646,185.50

- =11,724.07 kgf
(05x 290 + 0.4x 290 +50)

M ¢ ;= 0.4 290x11,724.07 x10~° =13.59992 tf-m

h. 1L C7 efr B %4 3 F% G5~ G6 3+ &
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15 a2 Stepl~3 3 > T F 4 KL B M,

_ 4,690,111.08 + 4,349,980.14
(05x 290 + 0.4 x 290 +50)

= 29,067.82 kgf

M ¢r = 0.4x290x 29,067.82x10"° = 33.71867 tf-m
i L C8 e g A fE GO~ GT7 Y
35 b k2 Stepl~33+E > FERABHTFHEEM,

| 4,690,111.08 + 4,690,111.08
(05x 290 + 0.4x 290 + 50)

= 30,161.49 kgf

M ¢ = 04x290x30,161.49x10°° = 34.98732tf-m
jo B CO T HE R GT
P4k 2 Stepl~33tE - T f R EM

~ 3,646,185.50
(05x 290 + 0.4x 290 +50)

= 11,724.07 kgf

M ¢; = 04x290x11,724.07x10™° =13.59992 tf-m
K. 4 Cl0 chi g $* 2 i 3 G83+ &
P35 bk 2 Stepl~33+E > FE R KB THEEM,

~ 5,024,750.44
(05x 290 + 0.4x 290 +50)

—16,156.75 kgf

M ¢; = 0.4x290x16,156.75x10° =18.74183tf-m
l. 45 Cll s F #4810 5 2 G8~ G9 3+ ¥
15 ¢ it 2 Stepl~33 5 > FE R AP TFEM,

_ 4,690,111.08 + 4,690,111.08
(05x 290 + 0.4x 290 + 50)

= 30,161.49kgf

M ¢ = 0.4x290x 30,161.49x 10" = 3498732 tf-m

m. £ C12 #4178 §445 12 5 22 GO ~ G103+ &
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15 a2 Stepl~3 3 > T F 4 KL B M,

~4,690,111.08 + 4,690,111.08

= = 30,161.49kgf
(05x 290 +0.4x 290 + 50)

M ¢ = 0.4x 290x30,161.49x10° = 34.98732 tf-m
n. . Cl2 e B4 e a % GO~ Bl ¥
35 bk 2 Stepl~33+E > FER KB THEEM,

_ 4,690,111.08+ 2,223,485.32
(05x 290 + 0.4x 290 + (50 + 40) + 2)

= 22,593.45 kgf

M ¢ = 04x290x22,593.45x10°° = 26.20840 tf-m
0. £ Cl3errE 4 E s 2 G10~ G111+ %
P4k 2 Stepl~33tE » T d A EM

~4,690,111.08 + 4,690,111.08

- = 30,161.49kgf
(05x 290 + 0.4x 290 +50)

M ¢; = 0.4x 290x 30,161.49x10"° = 34.98732 tf-m
p. 11 Cl4 chir 7§ $5 4611 5 82 G11~ G123+ &
135 b2 Stepl~33+ % TE R KB TFEEM,

V - 4,349,980.14 + 4,349,980.14

_ — 27,974.15 kgf
(05x 290 + 0.4 x 290 +50)

M ¢ = 04x290x27,974.15x10° = 32.45001 tf-m
0. +C15 er g $ e 2 G123+ %
15 a2 Stepl~33 5 > FE R AP TEFEM,

4,002,773.97

_ =12,870.66 kgf
(05x 290 + 0.4 x 290 + 50)

M ¢ = 04x290x12,870.66x10° =14.92996 tf-m

o C16 #oief §4E 11 i 3 G133+ 5
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15 a2 Stepl~3 3 > T F 4 KL B M,

~ 3,646,185.50
(05x 290 + 0.4x 290 +50)

= 11,724.07 kgf

M ¢ =04x290%11,724.07 x10™° =13.59992 tf-m
s. H CL7 ehr g g4 a f2 G13~Gl4 3+ %
135 b2 Stepl~33- % TE R KB TFEEM,

_3,646,185.50 + 3,646,185.50
(05x 290 + 0.4 x 290 +50)

= 23,448.14 kgf

M ¢ = 0.4x290x 23,448.14x10° = 27.19984 tf-m
t. 4 CI8 L E 4 4E A % Gl4 - Gl4 - §
15 it 2 Stepl~33 5 > FE R AP TEFEM,

_3,646,185.50 + 3,646,185.50
(05x 290 + 0.4 x 290 + 50)

= 23,448.14 kgf

M ¢ = 04x290%23,448.14x10° = 27.19984 tf-m
u. 11 C19 e g S & G133+ %
135 b2 Stepl~33- % TE R KB TFEEM,

~ 3,646,185.50
(05x 290 + 0.4x 290 +50)

=11,724.07 kof

M ¢ = 0.4x290x11,724.07 x10"° =13.59992 tf-m
V. $1C20 err g §4Ef 2 G153+ 8
Pk 2 Stepl~33tE - TE f AT EM

~ 4,002,773.97
(05x 290 + 0.4x 290 +50)

=12,870.66 kgf

M ¢ = 04x290x12,870.66x10° =14.92996 tf-m

w. 15 C21 ehfr B § 411 & f 2 G16 ~ G163+ &
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15 a2 Stepl~3 3 > T F 4 KL B M,

_3,646,185.50 + 3,646,185.50
(05x 290 + 0.4 x 290 + 50)

= 23,448.14 kgf

M ¢ = 0.4x 290x 23,448.14x10° = 27.19984 tf-m
X. + C2la s g g4 a f % G165~ G163+ &
35 bk 2 Stepl~33+E > FER KB THEEM,

v _ 4.002,773.97 +3,646,185.50
(05x 290 + 0.4 x 290 +50)

= 24,594.72 kgf

M ¢; = 0.4x290x 24,594.72x10"° = 28.52988 tf-m
y. 45 C22 énfi i § 4011 5 2 G16 ~ G16 34 &
15 it 2 Stepl~33 5 > FE R AP FFEM,

_3,646,185.50 + 3,646,185.50
(05x 290 + 0.4 x 290 + 50)

= 23,448.14 kgf

M ¢; = 04x290%23,448.14x10° = 27.19984 tf-m
z. . C22er B gt4E a8 G16~ G153+ %
1935 b2 Stepl~33- % TE R KB TFEEM,

v _ 3,646,185.50 + 4,002,773.97
(05x 290 + 0.4 x 290 +50)

= 24,594.72 kgf

M ¢; = 0.4x290x 24,594.72x10"° = 28.52988 tf-m
aa. 11 C23 L g ¥4 4p 82 G153+ &
15 a2 Stepl~33 5 > FE R AP TEFEM,

~ 3,646,185.49
(05x 290 + 0.4 x 290 +50)

=11,724.07 kgf
M ¢ = 04x290x11,724.07 x10° =13.59992 tf-m
(2 BRBHZHAFTEPEM,, AHAPEM  BRPE
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Wi 2RSS ARRER AL

2FERAF R E R Ao

W =1339.56829 tf

- WAL B B AT

SA,,; = (25x50x11+50x 25x14 +55x 30 x 7) +10,000 = 4.28m>

Fpt oo iz B E T FheT o

w ~1339.56829

P = = =312.9832tf /m’
ZA i+ 2A 4.28+0

PP Rtz ST EFE P AR 2 ghd o P E A ueT
a. — 2 H 4 (C1~C5-C7-CLO)HL /A $4E5% & ¢

- 2 HArphd o

P. =312.9832x25x50x0.1=239,122.91 kgf

TE e PR s d

d ==—-4=2Icm

W A F 7 2 BXR PRS- > 7 R pfp$S & 5 H R
A =2.865x6 8 =2.14875cm’
Stepl % ® g X 0 % x 2 35(3.10 ~ 3.11 ~ 3.12 ~ 3.13)

C, =0.85f, B, = 0.85x170x 0.85x x x 50 = 3070.625xkgf

C, = A(f, ~0851,) =3x2.14875x (2120 =4
X

~0.85x170)

Ty =A,f, =2x2.14875x2,800x1.25=15,041.25kgf

T, = Aﬂ@(d -x)f, =3><2.14875x@(46—x)x2,800><1.25
X X

Step2 #2idhd Py ™ @ T A4 T s gt o 2 58(3.14) 0 ¥ RFET F 0 [k
P, =C.+C,-T, -T, >.. x=21.76375cm

-.C, =66,828.31kgf ; C, =31,268.78kgf ; T., = 43,932.94kgf
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Step3 o %75 BT o o 25(3.15) 0 FIFEHRARFEM
P x(d"+e)=C,(d —%)+Cs x(H—2c)-T,d’
e=(C,(d —g) +C,(H, —2¢)-T,d")/P, —d" =67.27029cm
M¢ro =M = Pe =39,122.91x 67.27029 x 10 = 26.31809tf-m
H Cle B8 e e G2ty
“Me =min(Me; ,Mer ) =2 Mo, =19.97374tf-m
1 C5 L g R R G4 X
Mg =min(Mg;,, Mg ) = M =14.92996tf-m
o C7 erfr g 4 4E A 2 G5~ G6 3+ &
" Mer =min(Me;,, Mg o) = Mg, = 26.31809tf-m
$ C10 e "B §*4E 1§ 2% G818
Mg =min(Me;,, Mg ) = M, =18.74183tf-m
b. - #2 H41(C2-C4-~CO)tL Kk $4ER R :
1295 F itz Stepl~3 3+ > TF i R A $EMg,
Mcr o = Mg = P,e =39,122.91x 75.20291x10°° = 29.42156tf-m
HC2ahrmgErd FR G2 G3 %
Mg =min(M; ., M ) = M =29.42156tf-m
1 CAer g E g% Gl g
Mg =min(M¢; 5, M) = Mg =16.22501tf-m
B CAETBHENSFEGL-GA3E

Mg =min(M; ., M ) = M =29.42156tf-m
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i G RS A LETER A A
i C8 erir e A 2 G6~ G7 3+ &
Mg =min(M¢; ), M ) = M, =29.42156tf-m
C. -tz B4 (COLA$4Em A ¢
15t k2 Stepl~3 38 > TF R AFEM
Mcr . =M = P,e=39,122.91x56.03723x10° = 21.92339tf-m
1 C3 L g g aE % Gl g
Mg =min(M¢; ), M ) = M =19.97374tf-m
d. -tz H4:(C6~C9~Cll~ C12 - C20) 4 &k 45 & °
g5 b it 2 Stepl~3 3+ E 0 T 4 f A FAE M
Mcr o =My = Pe=39,122.91x 26.6401x10° =10.42238tf-m
15 C6 L g §H i % GE g
Mg =min(M¢; ,, M) = M, =10.42238tf-m
1 CO i g g E % G738
Mg =min(M ,, M) =.. M =10.42238tf-m
tr C11 chp7f $44812 5 88 G8~ G9 2+ &
M =min(M¢; ), M) = M, =10.42238tf-m
1 Cl2 ehfr g §t 4 3 38 GO~ G103+ &
Mg =min(M ,, M) =.. M =10.42238tf-m
$r C12 4 E §4 481 7 2P GO~ BL 3 &
Mg =min(M¢; ,, M ) = M, =10.42238tf-m
+ C20 e 7f 44 8 G153+ ¥

Mg =min(M ,, M) =.. M =10.42238tf-m
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e. - H2 ¥4 (C13-Cld - CQtr A $EH A !
1P btz Stepl~3 3+ » T i fH R §aE Mg
M¢r. =My = Pe =51,642.24x33.46008 x 10 =17.27954tf-m
1 C13 erfr B 2 a #22 G10 ~ G11 3+ §

Mg =min(M¢;,, M) = M =17.27954tf-m
B Cl4 B8 Ea % GIl - G123+ 5

Mg =min(M¢; ,, Mg ) = M =17.27954tf-m
. C22 e 7E $4 4800 A 3 G16 ~ G16 - &

Mg =min(M¢;,, M) = M =17.27954tf-m
11 C22 i 7E §5 4801 B 8 % G16 ~ G152+ &

Mg =min(M;,, Mg ) = M =17.27954tf-m
f. - #2 ¥41(C15+C16~ C17 ~ C18 ~ C1O){r & $*4E% A :
1t w2 Stepl~3 38 > TF R A FEM
Mg, = Mg = P,e =39,122.91x30.43475x 10 =11.90696tf-m
11 C15 hi 8§ e G12 34 &

Mg =min(M; ,, Mg ) = M, =11.90696tf-m
H CLl6 i B 4 4F 0§ % G133+ ¥

Mg =min(M; ,,Mq; ) =.. M =11.90696tf-m
1 C17 s g 5482 3 8% G13 ~ G142+ &

Mg =min(M; ,, Mg ) = M, =11.90696tf-m
11 C18 ehii 8§40 5 2 Gl4 ~ G14 3+ §

Mg =min(M; ,,Mq; ) =.. M =11.90696tf-m
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11 C19 e F a2 i 8 G133+ &
Mg =min(M; ,,M¢; ) = M, =11.90696tf-m
g -z H(ClaylL k¥ &% A ¢
15t k2 Stepl~3 38 > TF R AFEM
M¢r . = Mg = Pe = 51,642.24x 34.73299 x10™° =17.93689tf-m
. C2la ehir7E §H4E 1 A 3 G15 ~ G16 3+ ¥
Mg =min(M;,, Mg ) = M, =17.93689tf-m
h. - 2 ¥ 41(C21 ~ C23){L & $* 45 & ©
gy b2 Stepl~3 8 > TF ALK FEM
Mg, = Mg = Pe = 51,642.24x 30.47637 x10°° =15.73868tf-m
1 C21 s 7E 54502 3 18 % G16 ~ G16 2+ &
Mg =min(M; ,,M ) =.. M =15.73868tf-m
# C23 e g g4 i 8 G153+ ¥
Mg =min(M ,, M) = M =13.59992tf-m
(3) 2 Ped kT4 2 ¥4 AV NCBINZ 2RI F 407 ¢

a - HE 4 (CLMY PR T4 38R

v Mg M (19.97374+26.31809) . oo

m,coli h1 29
b. - W HE4:(C2-C4~CO)d BLIK2 T4 %A

V = 20.29073tf

m,coli
C. — MLH L (C)dew sz T4 %A

V =14.44720tf

m,coli
d. — #H 42 (Ch)ev k2 T4 35 &

95



R R R GRS A B Y

Vv =15.7402tf

m,coli

e. - ¥ 1 (CE)jEd Bz ¥ 4 A
V,, i =14.22347f

f. — £ $:(C6~C9~ Cll~ CI2~ C20)4w ALifiz ¥ 4 % &
V, oo = 7.187848t

9. - WMEE(CT)HEY K2 T4 %A

V,, i =18.15041tf
h. - 8 1 (CL0)Hew pLif2 ¥ 4 5 B
V, oo = 15.53791f

i - HEH(C13-Cl4-C22)#d B 3k2 T4 B R

\Y =11.91692tf

m,coli
jo —H#H44(C15-C16-~C17~C18 -~ CL9)Hed 32 T 4 % B

Vv =8.211695tf

m,coli
k. — 8 4(C2la)jies piikz ¥ 4 % A&

\Y =12.37027tf

m,coli
| - ¥4 (C21)dw mik2 T4 % A

\ =10.85426tf

m,coli
m. - H 8 (C23) 3w sz ¥ 4 5 A

\Y =10.11676tf

m,coli
Q) w2 ¥+ pErA42 T4 55R7d ;43.18)3 %
a. — 2 H4:(C1~C5-C7-~C8~Cl10)¥ 4 piifi

V, =053 B.d+Af,d/S
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= 0.53\/% x 25x 46 +1.42 x 2,800 x 46 + 25x10~° =15.26275tf
b. — 22 H4£(C6 -~ C9 ~ C11 ~ C12 ~ C15~C20)¥ 4 &4 &

Vy, =0.53f,B.d+A f,d/S

= 0.53\/mx 50x21+1.42x2,800x 21+ 25%x107% =10.59571tf
C. - H2 H4L(C13 - C14 ~ C21~C23)¥ 4 s i

V., =053/f B d+Af,d/S

— 0.53y170 x 55 % 26 +1.42 x 2,800 x 26 + 25x 10 =14.01685tf

FO5 S (BL0)E B K Bo| 2 T 4 R 0 R FTAeT A A 0 X 2 R e i
T fE G A2 - K ET 4 5 A TV, = 354.0258tF -

SR R 4 Rk

R Vi coii (t) Vi (t) B S Voo ¥ Ny (tF)
C1 15.9627 15.26275 IR & ¢ 15.26275
C2 20.29073 15.26275 T4 U 15.26275
C3 14.44729 15.26275 Bl LI 28.89457
C4 15.7402 15.26275 T4 U 15.26275
C4 20.29073 15.26275 T4 B 15.26275
C5 14.22347 15.26275 B B 14.22347
C6 7.187848 10.59571 Bl B 7.187848
C7 18.15041 15.26275 T4 B 15.26275
C8 20.29073 15.26275 T4 U 15.26275
C9 7.187848 10.59571 Bl IR 7.187848
C10 15.53791 15.26275 IR & ¢ 30.5255
Cl1 7.187848 10.59571 Bl LI 14.3757
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C12 7.187848 10.59571 e T 14.3757
C13 11.91692 14.01685 HeW LI 11.91692
Cl4 11.91692 14.01685 M T 11.91692
C15 8.211695 1059571 HeW LI 8.211695
C16 8.211695 10.59571 e T 8.211695
C17 8.211695 1059571 HeW LI 16.42339
C18 8.211695 1059571 HeW LK 16.42339
C19 8.211695 10.59571 M T 8.211695
C20 7.187848 1059571 HeW LI 7.187848
c21 10.85426 14.01685 M T 10.85426
C21la 12.37027 14.01685 Hew B 12.37027
C22 11.91692 14.01685 e T 23.83384
c23 10.11676 14.01685 M P 10.11676

SV, xN, = |  354.0258

[FHkim: Ay @iF]
G)erdFimApzEIFInATd NE21-322)338
a - HZvwa FAABEIT4 RR

B tand>(H, /W) :
Vi =T, xW, x7, +H, x0.45f )

— 24 % (340 x1.984 + 290 x 0.45 x 5.12) = 32,229.793kgf

b. -z e FHdAgEITI %A
% tand<(H, /W,) :

Voi =T, xW, x7, +H, xaf,, +(H, —H,)x (0.45f , +0.45f,)/2]

bwi

= 24x[110%1.984 + 297.5x0.45x 5.12 + (290 — 297.5) x 0.45(5.12 + 33) / 2]

= 13,391.91kgf
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(6) ZHAPmt Rt 4 +5
d 23 F A2 1002 EHAP 3 AR 136mE F P i

T=0.05h"7=0.354 sec ~ &7 1+ % £R=4.0 > {12 A f it RR - R 2 2300 15

125 R% s 47— %> VI EATRYZAF 2 BUT S B A

Vi), =1 (SFLD)mW = 0.48454 x 401.76 x 1000 = 502,338.1088kgf

u

'Fll:J’Fuzzo

1995 & fhiE A W2 F L5 B TR IS HRE B2 b

(1) % RCH# L& #4E% B & (=) :
Vu1=0.652V ¢0liXNei +0.852 Vi XNswi + 0.952V hiXNpwi
=0.65x354,025.7983 + 0.85x 0+ 0.95x142,311.0821 = 365,312.3kgf

mE

;»;-T—IPL ﬂ;}'ﬂ7 “§ ,ngaq z\:{vn )iAy - d 'r—\al.g

vV, A 3 0.
Ay = Pos 3953123 024 _ 4 45908364
Vo), F,  502,338.1088 2.0

_ﬁ—*zd'r—\.lh* 33“—'—5.1&*:1‘};:]%&1

K o
_ 3.2x0.35)0.65V,,; x N; +2.0(0.85) V,,; x N, ) +3.0x0.45(0.95) "V, x Np,,;)
' 0.65 Vi x Ny +0.85% Vi x Ny +0.95% Vi x Ny,
3.2x0.35x 0.65x 354,025.7983 + 2.0 x 0.85x 0 + 3.0x 0.45x 0.95x142,311.0821
365,312.3
1+(RI—_1) - A3 H .
R, = L ( ) R, =14Fal)y (215D)
1+(R;;1)(;#L§ “) 2.0 2.0

F. =F,(T,R;)=1.0977791

Eapa R4 A, = A,F, =0.11975g

(2) A s B R S EFE(=2)
Viu2=0.952V01iXNgi +0.02VswiXNswi + 0.852Vpwi XN pwi
=0.95%354,025.7983+ 0.0x 0+ 0.85x142,311.0821 = 457,288.9281kgf
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KT E RS 2L R %ﬁ_@}iAyz? d TR A

n _ Vi Ags _ 457,288.92810.24
2" (Vy), F, 502,338.1088 2.0

=0.13654815¢g

E¥d TREL333ETmbEaF,

Rt _ 3.2x0.7)0.95V,,; x N +2.0x0(0.0D V,,; x N, ) +3.0x1.0(0.85)_V,
2 0.95 Vg x Ny +0.0) Vi x Ny +0.85) Vy, x Ny,
~3.2x0.7x0.95x 354,025.7983 + 2.0x0x 0+ 3.0x1.0x 0.85x 142,311.0821

X Nyyi)

bwi

=2.44
457,288.9281
(R, -1), .
1+——=(- %1 4) .
Ra = - =R, 1 Ry (284°0) ) 05y
(R, -1) . , 2.0 2.0
1+ (et 2%)

F, =F,(T,R.,) =1.562382511
ERp AR A, = A, F, =0.2133404419g

(3) ¥ HE LA FAR R Ly (=)
Viu3=1.02V01iXNei +0.02 Vi XNyi + 0.0V i XNpwi
=1.0%x354,025.7983 + 0.0 x 0 + 0.0x142,311.0821 = 354,025.7983kgf
RFGEAP 2L RE AR Ay T I TR A

n _ Vi Ags _ 354,025.79830.24
¥ V), F, 502,338.1088 2.0

=0.10571349

EHd TREAIIPE T EAF

g 3.2) 1.0V x Ny +2.0x0(0.0) Vi x Ny ) +3.0x0(0.0D "V, x Nyyi)
. 1.0Y Vg x N +0.0> Vi x Ny +0.0) Vi x Ny,
~ 3.2x1.0x354,025.7983+2.0x 0x 0.0 + 3.0x 0x142,311.0821

3.2
354,025.7983
(Re-1), .
1+-——"(- 41 ht) .
R;3= 1—-5 :>R;3=1+M=1+M=2.1
(Ry-1),. . s w 2.0 2.0
I+——" (s 2¥)

F, =F,(T,R,,) =1.78885438
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@5:}@% ﬁﬁ%«’;‘; 4 Acs = AySFu*S

g S FEAP ATE TR A AT

= 0.18910588g

Bofs rideh 2 A TE RIS 2 W R4 A =0213340441g 5 #-H F w T

542 B519 7 » ¥ LA 2

2 3% % 50x0.38515=19.258 -

* W=4/3(1- A,/ Ags)=0.38515 o F]pt g 5%
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L Y

W= SRR E RSB A HER
(PSERCB)# $:-mi= % (SERCB)2 5 * #¥ ¢

AT AL R AP L M ESEE Y ¢ 7P R A3 LR
PR LA 0 Rt w AR F Ok RSP A SR LSRR
I o ASHY € % g EE T

FACNRSTESRY OB RFAIRR > A EAFALS A REF TP

FTRAL kR EEMANY 2 LIRS P RREAFA Y LR EE
i&?ﬁ*’i‘*’k’ Wéﬁr?rklﬂ%g%y?ﬁ#ﬁ)an 4 474 315 ;2 -PSERCB o gt ¢t » 3=
RIS P EREFHE2Z E AP RN 4 Ewi®E 3 £-SERCB ¢ #1423 ¢
PEEHMERRICAGARTETEARL S THRR Y X SEAS
R R R SRS AR L VR R R R L
oo dEY g MIIMERAA L TATE R A A PR AF D A SREF o
RpE1RFBEFLRY b 3 rf F - M 82 RS AR 7 H Tk e
PRl BRI 0 T 45 SERCB 3R #2502 (T RFR (TP - BB T 7§
RRORAT BRG] o B TG 0 BAER G A FHNRG E AP AR
A A2 SERCB iz i frdf Bie # T= R B4 5 b a2 nF B EF ik
3 - KR g A wFEASFIARL S 0 FRA L M E SR
E

T#z6m, 87 SR I RETTE

&, 120

BRIRETEN IR IREE ~J
&%, 56

ABARKSE o
B8 37 -ixihﬁmh
B, 123

Bl =38y 2245 AFH
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09:20~09:25 e fo P& AT
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