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SUMMARY
CERDES

Steel girder and various types of precast concrete girder are used for short span
bridge whose span length is under 70m, many types of truss and arch are used for long
span bridge, over 150m, and cable types are applied for longer bridge, over 250m. But
there 1s no proper bridge structure for span length 80~150m.

Recently, demand for those span length bridge is on the rise due to development of
the Four-River Restoration Project and complex circumstances of construction.

The goal of this project is research and development of optimized girder bridge
structure for those span length. Steel box girder is good at bridges of low height,
under 3.2m, because the cost of higher box structure 1s increased exponentially due to
limit of transportation and connection in cite. Truss girder is good at bridges of
great height, because of the ratio of the manufacturing cost over steel weight. The
hybrid system of this project i1s consist of those two structures, steel box and truss.
A steel box structure is located in positive moment region with below 3.0m height and a
truss structure in negative moment region with tapered height.

Development of optimum joint system and its fatigue test of two structures 1is the
goal of first year, the development of design and construction technology will be
established in 2™ year, and the final goal of this R&D project is commercialization and

NET certificate of the hybrid bridge structure
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=50 =1 == ELD =>0 Bl =0 So
1. HITAB HH HZ & &3 JHEHED Y 1 A 3, 107,091,987 1,762, 129,418 1,167 ,.472,045 6,036,763, 450
2. HiTAB 2= 1 397,239,023 376,484,039 3,241,208 778,974,380
2.01. |[HEE s 3,502 | m2 8,038| 28.149.078| 12.057| 42.223.614 20,095 70.372,690
2.02.|SH2l 8,152,004 205,277, 744 213,460,748
a. SHSHicl 4% 5.372 | 2/m3 g2 5,329,024| 32,083| 172,349,876 33,075 177,678,900
b. SMEHIZ DECK FINISHERZ 1,028 | 2/m3 2,785 2,862,980 32,031| 32.027.888 34 816 35,790,848
200 |HINE ¥ =Y 2,178,708 70,446,290 72,624,098
a. E2JZ W EE =5 174.084 | ton 11,628 2,024,018 575,979| 65,444,408 387,607 67,468,424
b, H2J2 W T EE 15616 | ton 9,906 154, 602| 320,305 5,001,882 330,211 5,156,574
c. E2JZT W T 2o -| ton 6,012 294 575 300, 587
2 sotE & JIE 3.435 | m2 95 326,325 5 17.175 100 343,500
2 EZ3H/H=0~15m 1,218 | m3 1,071 304,478 7.314 8.908.452 1,634 1,990,212 10,019 12,203,142
2 374,178 864,302 391,734 2,630,214
3,100 | m2 258 802,122 151 469,459 409 1,271,581
DECK FINISHER 3.108 | m2 184 572,056 27 304,843 126 391,734 437 1,358,633
2 coa 3,109 | m2 10,262 31,997,828| 9.888| 30,741,792 20, 180 62,739,620
UCF-1508 -| m | 23859880 315,191 44 391 2,719,472
UCF-2508 -| m | 2,359,890 315,191 44,391 2,718,472
2 fck=60MPa 443 | m3 98,715 443,230| 197,784 888.050 206 499 1,331,280
2 SBBE = -| m 406,157 131,583 537,780
2.11. |41 50| 2 COVER PLATE 2| M 93,808 187,796| 85,694 171,388 2,769 5,588 182,261 364,722
2.12.[NOTCH & X 840 | m 2,815 1,801,600 140 89.600 2,955 1.891,200
213 | NHEHIIZ |32 ©10mm an m 10,735 3,665 680 1,804 846,744 12,629 4,312,424
214, |LEELT 2 2AE(12WE) 4,421 | m2 5,108| 22,582,468| 3,266 14,438,986 8,374 37,021,454
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SALE: HiTae &4¥3M Y HiTABZ (B=10.735m, L=320m( 10041204100} ) JEHE 2012062
= = - = - s =] | Z Hl -3 3 B o
=>1 =1 =] EL =l 2o =30 29
215, |AHES 68 [ =0 463 31,484 453 31,484
216 (DHEE 50,366,355 1,778,602 822 33 61,068,587
a. DHIF T=gen(HE) 3,108 | m2 18,858| 58,629,522 436 1,542,064 260 808,340 19,614 60,579,826
b. & 2 & RSC-4 4664 [ m2 158 736,833 51 237,838 3 13,800 212 988, 661
2.17. | E2 T 235,669,297 235,669,207
a. o2 25-27-15 1,23 m3 89,350 85,312,883 69,350 85,312,083 1%& S
b. @ 2 160,200,775 160,200,775
b-1. E2(322) H=13n/m - | ton 825,000 825,000
b-2. HB2(1) H=16m/m0| & 179.360 | ton 820,000( 147,075,200 820,000 147,075,200
b-3. E2(H2) b=13n/m - | ten 820,000 820,000
b-4. BI2(HZ) D=16m/m0| & 16.105 | ton 815,000 18,125,575 815,000 13,125,575
c. ton | 480,000 -g,844,461 -460,000 9,844,451
%
SAE EX &F
152 HH
SAY: HITAHO RBE X £7 Y HiTABIL(B=10.735m,L=320m( 100+120+100) ) JENg 2012068
W= H L 24 Z Hl -3 |
= = ™ = o A == =% = = =] =9 =l o B
1. HITAB HIZ @ 43 & 3,107,081,887 1,762,199.418 1,167,472,045 6,086,763,450 101%
1.1 |22 NE HSBS00~SM4008 1,582.640 | ton 144,080 230,900.947| 6080.712(1,100.055.550| 281,552 607.674,977| 1,217, 244| 1.038,631,483| 32.1%
1.2 |20 28 1,502.640 | ton 45,057 73,352,220| 44.381| 70,682,055 ©23,004| 36,780,428 113,532| 180.815.603| 3.0%
1.8 |20 &% 1] 4 150,170,678 244,867,380 1,827,510 396,965,568| 6.6%
131 ZNAEEE/ZF HEZEea 8.617 m 3.949 34,028,533 7.333| 63,188,461 11,282 97,216,994
1.3-2| U EEE/EE HEZZea 7.827 m 1,289 10,089,003 1,778 13,824,233 3.068 24,013,236
1.3-3|ZUUEEE/ZF W= A0 12,023 m 2,753 33,009,312 9,215 110,791,845 11,968| 143,891,264
1.3-4|2SEEYHZE TH/EE eI g 2.668 m 5.568 14,855,424 7.015 18,716,020 407 1,085,876 12,980 34,657,320
135S EEYTZE SE/HE OIS A0 2,405 | ™ 4,001 0.982.485| 5,981 9.932.595 142 354,260 8.124 20,269,380
1.0-6|ZUASZHHE HEg s 1,998 m 3.949 7,890,102 7,333 14,651,334 11.282 22,541,436
1372 LHEEE FESSES-IE 3,432 ™ 4,001 13,731,432 3,981 13.6862.792 142 487,344 8,124 27.881.568
1.3-8|YWEEUHE 56.371 | ton 470,000| 26,404,370 470,000 28,494,370
1.4 |20 e 1] 4 151,673 241,560.484| 216.325| 344,507 846 226,896 520,627.643| 694,894| 1.106.715,973| 18.3%
1.4-1|SEGUENT Dbl HITAB HO 1,502.640 | ten 41.694| 66,403,532| 99,150 157,910,256 2314200 500,550 825 455,134| 724 864,613
1 2 o JERT JE 1,562,640 | ton 103 184,041 11,101 17 679,896 254, 404,530 11,458 18,248 467
1.4-3 HETEUCEES | 1,562,640 | ton 764 1,216,776 3,080 4,873,478 3,824 6.080,254
1.4-4 1,502.640 [ ton 96,287 153,350,527 32,137 51.182,671 1,478 2,350,736  129,900| 206,883,934
1.45 1,5082.640 [ ton 12,825 20,425.608| 70,877| 112,881,545| 10,876 17,321,552 94,578 150,628,705
1.5 A 42,187,000 42,187,000| ©0.7%
1.5-1 R.T 608 | DM 15,000 9,120,000 15,000 9,120,000
1.5-2 u.T 1.044.00 | m 20,000| 20,880,000 20,000 20,850,000
1.5-3|REEA HA W.T 1.741.00 | m 7.000| 12,187,000 7.000 12,167.000
1.6 |0IEeS 232E 1 A 302,480 2,065,678 481,487 2.829.645| 0.0%
1.6-1|232E B E I3/ H=0~15m m| ™ 1,071 302.480| 7.314 2,065.678 1,634 481,487 10,019 2,829,645
E | = 738,473,808 1,762,109,418 1,167,472, 045 3668, 145 272| B0 8%
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ZAY: HITABHO HZ ¥ £3) oY HITABZL (B=10.735m,L=320m( 100+120+100) ) JEHE: 2012406%

= = = = - oy M E H L2 E= =]} g 3 Woa
= =% 3t EL =30 =% =50 EL
1.7 | TERRHI 2,368,618, 178 2 407 B48 418| 39 8%
1.6-1 z = 2,357,373,016 2,357,373,016| 39.1%
2.0=t=4.0 ton | 1,087,300 1,087,300 %S
4.0<t=50 ton | 1,084,100 1,004,100
6.0=t=7.0 ton | 1,592,700 1,582,700
7.0<t<8.0 ton | 1,561,100 1,561,100
B.O<t=9.0 ton | 1.518.500 1,518,500
- 9.0<t=12.0 412.370| ton | 1,476,400 60€,823,068 1,476,400 608,623,068
12.0<t<20.0 672 403| ton | 1.471.400| 689 373 774 1,471,400 980373774
20.0<t=25.0 43.156| ton | 1.478,600| 63,810,461 1,478,600 63,810,461
25.0<t=30.0 195.253| ton | 1,488,000\ 290,536,454 1.488.000| 290,536,464
30 0<t=38 0 82 051 ton | 1.496.400| 122,781,116 1,406,400 122,781,116
38.0<t=<40.0 60.197| ton | 1.504.300| 90.545,321 1,504,300 90,545,321
40.0<t<50.0 ton | 1,513,900 1,513,900
2.0<t<4.0 ton | 1.064.800 1,064,800
4.0<t=5.0 ton | 1,061,600 1.061,600
6.0<t<7.0 0.004| ton | 1,257 400 5.029 1,257,400 5,029
7 O<t=8.0 ton | 1,275 800 1,225 800
B.0<t=9.0 ton | 1,183,200 1,183,200
w008 9.0<t<12.0 170.324| ton | 1,141,100| 194,356,716 1,141,100 194,356,718
12.0<t=20.0 35.793| ton | 1.136.100| 40,664,427 1,138,100 40,664,427
20.0<t=25.0 ton | 1,143,300 1,143,300
25.0<t<30.0 ton | 1,143,300 1,143,300
30.0<t=38.0 ton | 1,151,700 1,151,700
38.0<t=40.0 ton | 1,166,900 1,166,900
40 0<t=50 0 ton | 1,178,500 1,176,500
ZHH 94.616| ton | -460,000| -43,523,360 -43,523,360
1.6-2 o= 25-24-15 168064 86,910| 11,245,162 11,245, 162( 1% S
1.6-3 o= 25-70-15 285.252| 120,000 34,230,240 34,250,240 1%ES

AE T2 A
HiTAB H} ¥ SHA
481.6 kgf/m’ 175.7 W/ m’ 22.6 v /m’ 198.3 W/ m’
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O

4, AI2E7} = dHS 93 AAHE

i

4.1 A5-54

(1) HITAB 7% Al2H9 AS wEwgFor FUs
=S 7]E HITAB 35 9 A4

(2) Almr 912 FdstA 2AT Aol tste] A d7t=rrE dadh] ARSI

(3) AZR 2 FdstA 24T Aol M BA7tRR o) 7tRRY ¥ IS &
H7F =4 getgin, (FAAVMER a9 AE)

A AA-A A

[

e wAEst g

ol

4.2 AEYY
(1) FdHe

= s = 2 HHEX
S=1:100 S=1:100
12,600 12,800
ksg  2.3% 3.500 3.500 2350 450 ksy 2,350 3.500 3.500 2.350 450
Lo [ L { |
of AOAD
of 548 3r of 548
R 5= 2.000% Pp— ﬂ R 5= 2.00% | - ﬂ
— LI B | — [ — * —
. = S _L
= |
- I

MJ‘ 2.700 % = i.’i-:ﬂ - ][ 2.700 lllﬁ 1.150 50‘ 1.8600 Lj:l 2.450 ‘ 2.450 50‘ 1.800 LSG 1.15&\

KR 12600m
X 250m (8om+100m+80m) 79.450 + 100 + 79.450
EER 2.70m/5.00m 56.950 + A5(S&A] + 55 + A5(=A) + 56,950
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(2) A= Y 7t2E A

H2ETH - = 73 A=
ANTRE 350+12+800%12
HEY SM400B
EyARE 350+14+800%12
AN PE 350+12+1600%12
=] Crg 350+14+566%12 SM400B
EgA FE
o 350+14+1000+12
21 A-GHZR N 1500%14
e SM4008
J = 2700%12
% MY - SplAN Al- EEZH A
(3) 2ARel e (s v w7)
2 Iz

71& Q //ﬁ //P
Gl 1G4 \HlEE G2 1G4

(28) (23) (28)

Rigid Link

E
o,

G2 HO

(2E) (28)

o 7B Lz wEWsro T ZAR(ErA) TR HZRE AR TR YR, EEx
T2 A2RE EFE FFE YA AL T2

e AZHE $IX WA Tx  AREY HAA HAXE 13, AFWFOE AEHY Fo
AANE dARA 2E TE.

o BANER FZ  AEE X WA FXA EHARE A-FHER JIER x| 7

Ho| 2 A2RE NETH T2

i
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4.3 3414
(1) MEH =48

M| Z H =&H| 1 (Con'c)
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2) 2y AREe ANENE 1348}?4_, M= uLe] FEg ol
3) BR7rRRE AEet, ARKHIte FHe WSt AAg7tR R el 9.

4) =AY Evjze AetdAe ee 2 W oS
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Z 100000
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(4) Ee]aig

D ZdA

[e)

%9

g e AN SH EE

Value

MZH
9
7

Rl

-0.400
NO
H=REr1 LHZREe2
==& 1fb1 =0l 1fb2 ===0F1fb3 =—+=0lF1fba ==01F2 —=0F3 ——fixz1 —f=2 —3FF
HHT aFZ BB Y
1.200

Value

-0.400

W= e WEXESe
W= OIE1fh] A= T 1fe2 == E1fh3 == OUE1fhd =) = 0lF3 - TE] e EE2 3R
HEW S 22 HE
1.200
1.000
A
| =K | B - Tl
0800 1L -
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S 7y [
0.600 A, ) '
w7 AT A7
5 0.400 i ¥
— £ ﬁ"’ _\ ¥
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2) st&A

ofed a1nts ZMEH AR

Value

-0.600
LH=X| &= p1 NO HEXEHe2
== 0171 bl == Ol 1 fh2 = Q171 fh3 == OI 71 fhd =t Q172 ol QI3 oo Q2] e Y27 e BB
St G1 =% 2SS HE

MZH
914
w7

Rl

Value

-0.600
WEXEE P no WERES P2

W CIE LIl A HIE 12 e HIE1E =01t e T2 e OIEE L 2

SFEX) GLEHS PSS HE

MZE
914
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u Ag
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=% E & p1 No WX =R P2
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- 154 -



(5) ANZ=KHe &

1) 2de g AZES & A

i
Lo
rE
Lt
e

Mz ZHSH A=

.........

"vmll,ll1 'i",””‘
P ‘QIMK,ME
o N
T A WV Bt
b ] T\ o0

L | |1 Lt
Spanl Span2 Span3

A

300

NO
W 0IF1fb1 —a—OlF1fb2 —4—0IF1fh3 —=0IF1fbs —H—0IF2 —e—0IF3 ——YHx1 —YK2 —HE
HEe sz dE
1.600
1.400
1.200 3 Tﬂﬂ [ﬁh
¥ ¥
1.000 - K
0.800 -F
M ZH oo |
Lo
o] > =2
1A .
|
Eﬂj‘ o 0.200
0.000 L ] T 1
100 00 0 300
-0.200
-0.400

-0.600
Spanl NO Span3

B0l —a- ATy ——ClE1fh3 ——QIFifbe ——0F2 ——2F3 ——2UJ1 —UZ T

Hz2E A4S dE

e .

A2 H

% j] 1.000 -
7

g ‘.__.
E 0.500 e q

WA
B oAg

0.000 -5 ‘

NO

—B-QIT1hl A YELIh2 ——OIE1ths ——QF1ths ——0lT2 -0z ——YZ1 ——oZ - HE

- 155 -




W

6) 7t2Ho <&

350
350
350

&I

Span3

QT2 e I3 ——PE —OE S

i

NO
NO
NO

Span2

NIEE A SHAEE
I2E NS AR
IZE A S e

= 011 fba

e
=
=
=
=

=

T
z}

=z}

- 156 -

100

4l

011 1 e Q171 T2 el O1E}] 3 i O1EF] b i OIEf2 g O %3

== 01E 111 e Q112 e Q11 b3

—a—OlF1fb1 ——OClF1fbz ——OQIF1fb3 ——0ClT1fba ——0QIF2 ——0IF3

-0.500

-1.000

-1.500

1.000
]
]
5




14372 2kt

o]

(1) A1 vl

4.4

—_
o

of
o
o)l

m

e

=0

H

D 71+9

St
=

2 wayo] B}

-53:

of =%

g
L

|2
@ oE | oFE
i wO| A
R | % | = ol 2
oF | | @ N N
O
| T W B |
o X8 ™ |
o ° |
™ |
X ~xo |l
o) | oF
W)
>
X | = | = o | =0
oF | w0 | o R
| WO AT i
E _ZT; 1Zro 1Xro _ZT;
iy o1 | o o) | of
i
=
0% |7
iz E
\mmﬁ ‘UAII T <0 o
— o | o+ | m-
R R R
A e B ol X
ol owl o ow| )

Aot FLE A e]7]

T

1

M= H 9

-
T

2) E¥js 7] ARR

3) 7FZ KA

B
iy

olo

Zh2H el W

A e g

vl
=

s

Ho| wel ARHE B
9]

=

D #AAG] A Av ek Edie] dA

2) MER
3) 7F2 R

L

;ow

iyl

A

it
T
olo
o
KA
Mo

ojn
N

T
olo

-
N

uilst
T

olo
il

Gl

el
NI
T
olo
-
<]

—

W

Sl
el

el

O

4

il

7} R el

&

14

A
1l

A EYF 513 A

M ZE

1) A=K

- 157 -

2R

2) 7}Z Ko =AY



4.5 77 R A&
(1) AA7H=E 7he
1) AZnel 9 Wslo] od 7t2re] HAstE WelHS dasts WHoR 7fE2R7t
AA = AAe Ao AAA7MRERE AFEst] AER o] FEWI a4 gGxF

[1

2) AANERE Aznel HeEussl hzue Wewd e fudd GES Hu
o 948 DY Ao, WYF FHL FHAL AZHE oy
_]

—

3) AAtERe wWewa BAe JteRe F(RE)AARTG F £ Qa, tERe W
ofHE A A& AR A ALsteior &
4) ol AR E AEAT A A st EE VtRRE AP oer dAsA i

% AAROR Ay AeggEe AT F Ak

Strong Crossbeam e \ .
e N £
pu— ;R -

g - -
T\ v

‘(/’

T A V/A V/A v/

Strong Crossbeam

H1

<HAA7TEHR A

>
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6.4 A3 34
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4) A= vjdy 9 7 a3y sy
ACAD Inventor = ABAQUS

5) Geometry #HA :

6) T&H=2

N 503 503 S04 S04
— o0 502 | rulistiff | -Crack | -Fullstiff | -Crack
300 300 300 300 300 300
Load | 1000 1000 1000 1000 1000 1000
C‘(’If,ﬁlr)" 1500 1500 1500 1500 1500 1500
2000 2000 2000 2000 2000 2000
Displ.
control 200 200 200 200 200 200
(mm)
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(2) 3D-Solid3lA 2z}
1) A-sA 42y

Test | Test II Test 1l Test IV
Lol S0l S02 —Fil(l)gtiff —C?Sa?)ck —Fil?gtiff —(?193401{
300 11.31 11.35 6.60 6.60 6.62 6.62
1000 37.72 37.83 22.00 27.75 22.06 27.81
1500 56.58 56.74 33.00 46.26 33.09 46.33
2000 75.44 75.66 44.00 64.91 44.12 65.00

- izt Bylo]d Ao & Ad ] 4 o] mmetA 7HAZH 0.05mm W<
- vl B Fol AW aEo] 44 ATw 9g ARt wnas 2
- W7 el A oJs AW AA AY gaFe v
- izt Byold Ao o3 WS AT e AR Apolrt AT HIEH A
- AZ Aol o 8% Ba
2500
2000
- 1500
£ —4—301
-
E —=—502
1000 - -
—e— S03-Full5tiff
=i 503-Crack
500 o
—#— 504-Full5tiff
i 504-Crack
i I
0 20 40 60 80 100
Displ. (mm)
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W

Al vrebe
@ vted ZAYE B

S04-Crack - 2000kN

S01-2000kN
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3) FatatEad A
- 7 ByolA AXd o3 gt A VEhbA &
- °F 500kN®| 3hgel Al vpe<t st AR o
- vlgd 7 ol F72 Ao 23 a5 AT
Test | Test Il Test I Test IV
. S03 S03 S04 S04
Ditsgllmm) | S0 b2 ~FullStiff ~Crack | -FullStiff | -Crack
200 8600 8600 11000 9200 11000 9200
12000 l‘v_,l
. ._.,‘-—F':"i- i
10000 f@’*
8000 _',"'/ ="
g ;“ —+—501
= 6000 —
g ;I/ /ﬁ/«l, —5-502
i —&— 503-Full Stiff
4000 |
fg/’ —=—503-Crack
2000 1+— =— 504-Full 5tiff —
—#—504-Crack
0 l
0 =0 100 150 200 250
Displ. {(mm)
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6.5 Add}
(1) A¥Z4 3% (mm)

T AA | -145 ] -12 -8 -4 0 4 8 12 14.5

M

SES °]% | 46.8| 32.0| 16.7 5.0 0.0 0.2 7.2 19.4| 30.9

(nobracing) | W= | 336| 21.9| 97| 18| 00| 53| 17.2| 33.0| 495

4 = 469| 320/| 167! 50| 00| 03| 72| 195| 31.0
(bracing) =1| 335| 219| 97| 18| 00| 52| 17.1| 32.9]| 494
218 =1 427| 294| 153| 47| 00| 09| 71| 184 308

(nobracing) | y= | 352| 22.8| 11.2 3.2 0.0 49| 14.8| 285]| 41.9
24 9]= | 43.8| 29.9| 15.7 50| 00| 07| 73| 189 314

(bracing) | y=| 36.1| 232| 11.3] 31| 00| 51| 154] 202 433

Displacement(St NoBr)

=
E ----- outer cal
] .
- |\~ R e Mner c 3.1
= . _
= 40.0 = "M —H—outer_mea
= r .
= 20.0 . Ar—nner mea
a0.0
-15 -10 5 0 5 10 15
Dist. from center(m)
Displacement(St_Br)
0.0
- l0.0
= 200
Y 7 2 N R outer_cal
E 300 -
Y wgo £ "R ssassssss jI]IlEI C 3.].
'E . —
e 40.0 - b —H&—outer_mea
= 0.0 i A—inner mea
60.0
-15 -10 5 0 5 10 15

Dist. from center(m)
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- AAAN Y Qe Aol AQALe 2o Auver AP A F4T &
22 nelF: gt

- AAHoR ASgel AHURT AL G IR HAS Aol FYsE
918 5 olvh

- whetgro] BME T W ol AAAE etne] Be] FET 9% AR
Hol wsm, Woow AN Ancks A A%el g A% 4 9

- el ge] f mel Mgt AP MakE A flE A0E vhehguh

— O p3 5

(2) dAe] g E AS52%4

Out_out{Upper Chord) In_out(Upper Chord)

e

=l
100.0 —_p ||
o+ R S S S o0 j
«18 =10 5 0 -1 10 18 =15 =10 1 Q 5 10 15
—#—5_Nobr_mea —5_Br_mea —i—Ca_Wolr_mea ——Ca_Br_mea ——5i_Nobr_mea —8— 5_Br_mea —i— Co_Kobr_mea —=— Co_Br_mea
Out_out(Lower Chord) In_out(Lower Chord)
1] =]

1000 ! \ y 1000 1
-2000 / -200.0
3000 \ / 3000
TN - \VaV
5000 -500.0
-15 -10 -5 0 § 10 15 -15 -10 -5 a 5 10 15

—+—5i_Kolir_mea —i— 5i_Br_mea —i— Co_Nobr_mea —=—{o_Br_mea —+—5t_Nobr_mea —8—5_Bbr_rea —a—Lo_Nobr_mea —=—Ca_Br_mea

(3) 74]4%}4 71] # B Cga A ﬂizﬂﬂ QTS’% 141 ?ﬂxﬂ o] %)

St NoBr{Upper] 5t Br{Up per}

50 50

=150 V 5

=200 =200
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Co_Br(Upper)

=200

e O _ Ut _al
....... In_sut_cal
—— Out_out|{MoBr)
—&— In_out{Nabir]
i Ot _out|Br]

——In_out(Br)

(4) Artgkat ASE vl o 5dA oo SdaA 25

5t_MoBr|Lower) St_Br(Lower)
00 200
it 150
—Out_out_cal —— Ourt_oiurt_cal
100 eanns b_sut_eal 100 h“ - A L
& Out_cut_mes J::"' & Out_cut_mes
50 @ In_out_mes B0+ E @ In_pur_mes
]
o 1 =] T
-18 is ETIT 5
Co_Br(Lower)
200
150 Dut_sut_cal
........ In_sut_cal
100 & Out_out_mea{MoBir)
QO in_out_meaNoBr)
50 O Out_out_mealBr)
& In_out_mea|Br}
a r T T !
A5 10 5 o 10 18
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(5) Ao AAE F=HH
Upper(0.0)
0.0
= St_NoSr_mea
-50.0 =8 5t Br mea
g -\ —— Co_Nor_mes
£ 1000 = —e— (o B mes
4 oo B ot
= =i P -..“_' e 5‘!_”133?_(3'
C
1500 Byt B el
e E-O_EF_GI
=200.0
Upper(-2.0) Upper(2.0)
0.0 0.0
= 5t Nokr_mea = 51_Nodr mes
=500 =8 i Er_mes =500 =8 51 B s
Z —a—CoNotrnas || & —a— Co_Nodr_mes
% -1000 ——Co b mes % 1000 ——Co b mes
5 “# 5r NoBr_eal = <% 5n Near el
=150.0 8- 51 8 aal -150.0 < 5t 8r cal
@ Co B cal “@- Co Br_cal
-2000 -200.0
Upper{-4.0) Upper(4.0)
oo 00
—#— 51 NoSrmas —*— 52 Nolr_mea
—8— 5t B rmaa —8— 5t Br maa
g e —a—coNotmea |E 00 "“"-l-l-... * Lo Nodrmea
% ® o Brmes % ® o5 mes
B iici t%—*'-—' o siNedral | & 1000 _m._ ~e 5 Modr_al
‘d‘.‘. -.‘ o I“‘"- “.." ‘-..
or o 8- 5y & cal " B 5t gr cal
Lani ) |-""'!.-.
i ® capral B g’ e ©- Cagral
-150.0 -1500
Upper(6.0) Upper(.0)
00 00
== 51_Nolr_mes % —— 3 Nedr_maa
500 - —8— 51 8r_mes =8 53 8 mas
g —— oMot mes |E 00 - —t— (' Nor_mea
% 1000 ~—coprm | % 0 —— cogrmes
& ~% 51_Nodr_cal £ .1000 .....,_,‘ ~# 5t Kodr_cal
1500 B 5y B cal " Ek.,, 8- 5y Br cal
~@— Cg Br_cal ~@— L Br ol
-200.0 -150.0
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=8 5t 8 mes

=& Ca_MoSr_mea

= Si_NoBr_mes

Lower(0.0)

3

—®— (g Br mea
® &t NoBr_cal

LN
%

'-'g".:i

*

s

t_Br_cal
O Co Br cal

&

al

2000
1500

=
©
L=
=

(e )ssaang

50.0
0.0

el g2 Sy

S

(6)

“ mqllln ] W —
yigigsn Py il
z 8582 a8 R I B
a8 8 d &858 228835538
behpoes EERRER
=] e g g9
¢ i : =] i
: | ps T 8
$ o L) H
- - i
: 29
=] =] =] =] =] =] =] =]
g g 8 ° i § 8 3@
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7.1 B4
(1) ATz} Evjx Fx7F AFE stolnal= wZ(HITAB)S Aty 943 2453}
X
(2) wFAR, AAVZAE, 7|2 wjx], g, stsse 5SS dHsH S 93 SAP
BAdE Aoz At Fa, old 9 MARNE 5 A Ak AFo
AAANA F= 2203

7.2 T2 Q8
(1) A87]1F: IBM-PCZ 375
(2) AF€-0S: windows XP
(3) AHE-<1ef: BHII(NET)

7.3 AHEHH

(D) Z=a9 A8 & uxkAdul, AV 225, A9 9|, v, sts, 5olAtd 55 o
Elkass

(2) s ds AT

(3) SAPAX S o]&3to] Input HdS HP3rt

(4) A3= 9ol HAdstar 54 2345 AAALA Y A AN E AFow EHdEr

(5) Zad Adas ALA Aol stA .
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