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EPS

[ 41
( :m )
m 8m
EPS EPS
Con'c , 594,099 538,397 55,702 808,506 714,251 94,255
120,336 122,246 -1910 135,636 139,456 -3.820
54,072 54,072 - 67,209 67,209 -
87,545 87,545 - 99,620 99,620 -
9,779 10,790 -1011 12,224 12,308 -84
14,400 - 14 400 18,000 - 18,000
EPS - 27840 | - 273840 - 31,775 | -31,755
248,162 186,053 62,109 296,914 216,929 79,986
223,745 168,390 55,355 267,722 196,242 71480
1352,139 | 1,195,334 | 156805 | 1,705,832 | 1,477,770 | 228,062
; EPS
1) EPS
EPS
041H :
7.5m 05
2) EPS
10%
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, concrete, block

3.1
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< 3-1>
(a)
_ (1)
@ =1 (1)
[ 3-1 3
[ 3-1]
KS F 2814(

KS F 2805(




2
3dB, 3 4.8dB
0.1
0.2 , 05 06
3.2
[ 3-2]
glass wooal, rock wool, stainless wool
chip, fine , ) )
, slit , aluminium
3-2]
1)

16
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3-3]

80 300Hz

(

02 05)
0.1

2)

3)
4)

30
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5)
6)

(30%
20%,
7)

1
4.

1)

2)

3)

4)
5)

6)
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[ 4-1]

TL( =L:- L.+10l0g:0 (S/A) (dB)
L: (dB)
(dB) KS F 2808
L. (dB)
S : () A: ()
D =L: - L2 (dB)
L : (dB)
(dB)
L. (dB) KS F 2809
4.2
( ) (
),
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4-2]

glass wool, rock woal,

3

4-3]

20
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4-4]

, ALC

30
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5.

1)

2)

3)
[ ]
1 7" : , 1999
2. , , 1995
3 , &“

", 1997

4. William J. Cavanaugh, "Architectural Acoustics principles and practice", John

Wiley & Sons, Inc. 1999
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(friction type)

2.1

30

(bearing type)

1  F8T,
- T/S

A, B

(pretension)

2 F10T
: S10T (F10T

) 1
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M 22 B A ,
.TIS A
[ 2-]]

1 A &B F8T F10(F8) F35

2 A &B F10T F10 F35

T/S S10T &F10T F10 F35

F8T, F10T , F11T
, A325 & A490
A325 F8T , A490
F10T
[ 2-2]

(kg/mm’) | (kg/mm*) | (kg/mm’) | (%) (%)

F8T 64 80- 100 16 45

KS B1010 F10T 90 100- 120 14 40
F8T 64 80- 100 16 45

1S B1186 F10T % 100- 120 14 40
F1IT 9%5 110- 130 14 40

Ao v -1 64.7 59.6 84.2 14 40

1% - 1% 57.1 520 739 14 40

A490 | % - 1% 913 84.1 1056 14 40

ASTM Y - 1 64.8 59.7 84.2 14 40
A4 | 1% - 1% 57.1 520 740 14 40

1% - 3 408 388 633 14 40

) ASTM A449 : quenched and tempered steel AISC permits use only for bolts

larger than 1%in and for threaded rods and anchor bolts.

24 30



2.2
standard hole  1.5mm

oversize hole, short slot hole & long slot hole

AISC ,

[ 2-3]
bolt size | standard hole | oversize hole | short-slotted hole | long-slotted hole
M 16 175 205 175x 220 175x 40.0
M 20 215 245 215x 260 215x 500
M 22 235 265 235x 280 235x 550
M 24 255 305 255x 320 255x 60.0
M 28 295 36.0 295x 375 295x 700
M 32 335 40.0 335x 415 335x 80.0
M 35 36.5 430 36.5% 445 36.5% 875
M 38 395 46.0 395% 475 39.5% 95.0

standard hole = bolt diameter + 1.5

oversize hole = bolt diameter + 45(x M 22) 65(M 24) 80(=M 28)
short- slotted hole = (bolt dia.+15) x (oversize hole dia.+15)

long- slotted hole = (blot dia.+15) x (25 x bolt dia.)

3.1
2.0t/ cm?(F8T), 2.5t/ cm?(F10T)
(serviceability)
60%  1.2t/cm?(F8T), 15t/ cm?(F10T)

30 25



3-1]

26

Fo =
= Usf x nx g x Fno
=115 x 1x 045 x 4.0 = 1.2t/cm® (F8T)
50 = 15t/cm? (F10T)
, sf = =15
n= =lo 2
Moo= = 045
Foo = = 40 (F8T) or 50 (F10T) t/cm’
Rv =
=F x Ao Ao = (cm®)
=12 x 201 =241t (F8T, M16)
15 x 201 =302t (F10T, M 16)
[
, 62%
Fe = = 25 t/cm? (F8T)
3.1 t/cm® (F10T)
Ri =
=Fox Ao =25 x 201 =503t (F8T, M16)
31x 201 =623t (F10T, M16)
[ 2-4]
®)
(em?) (cm?) ®) 1 ®)
M 16 201 152 8.27 241 482 503
M20 3.4 238 130 3.77 754 785
FeT M 22 3.80 295 16.1 456 9.12 950
M 24 452 342 186 542 108 113
M 16 201 152 103 3.02 6.03 6.23
10T M20 3.4 238 16.1 471 942 9.73
M 22 3.80 295 200 5.70 114 118
M 24 452 342 231 6.78 136 140
30




3.2

F V] ,
[ 3-2]
( ) 02 023 0.15 03
0.15( ) 033 054
004 01 04 07
03 06 06 10
[ 3-3] (
class surface condition of bolted parts slip coefficient
A clean mill scale 034
B blast-cleaned carbon & low alloy steel 054
C blast- cleaned quenched & tempered steel 0.37
D hot- dip galvanized and roughened 042
E blast- cleaned, organic zinc rich paint 041
F blast- cleaned, inorganic zinc rich paint 057
G blast- cleaned, metalized with zinc 057
H blast- cleaned, metalized with aluminum 058
| vinyl wash 0.32
[ 3-4] (AISC, factor of safety against slip)
(in) M 58 M 34 M 7/8 M 1 M1V8| M 114
(mm) M 16 M 19 M 22 M 25 M 28 M 32
A325 120 123 126 126 109 112
A490 121 122 126 126 124 128
045 “ , 0.3 06
30
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AISC
0.34

"clean mill scale"
AISC

17ksi (1.2t/ cm?)

AISC
15 12
AISC
3.3
85% , F10T
10%
Rfv -
N =
T = (kgem) =k x d x

28

"clean mill scale"

AISC
F8T
A325 & A490
15%

75%

=1Usf x nx p

=T/ (k x d)
N

X

A 325
1.2t/cm®

F8T

30



k = (KS B1010)
d = (cm)
N = (kg) = 1.1 x No
No = (kg) =085 x Fy x A. (F8T)
075 x Fy x Ae (F10T)
F, = (kg/cm’) (KS B1010 -  2)
= 6,400 kg/cm’ (F8T), 9,000 kg/cm® (F10T)
A. = (cm®)
[ 3-9]
M 12, M 16 FST 0.15-0.19 0013
M 20, M22, M24 F10T 0.11-0.15 001 not bond
33.1
[ 3-9]
F10T M22
F10T M22
No = =075 Fy, Ae = 0.75 x 9000 x 3.03 = 20452 kg
= = 1.1 No = 11 x 20452 = 22497 kg
= =k dN = (015 0.19) x 2.2 x 22497 = 7424 9403 kg.cm

T = (7424 + 9403) / 2 = 8413 kg.cm

30

8400+ 10%
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[ 4-2]
F 8T F 10 T

M16 | M20 | M2 | M24 | M16 | M2 M2 M 24

0.110 1650 | 3210 | 4400 | 5570 | 2060 | 4000 | 5470 | 6920
0.115 1720 | 3360 | 4600 | 5820 | 2150 | 4190 | 5720 | 7.230
0.120 1800 | 3500 | 4800 | 6080 | 2250 | 4370 | 5970 | 7550
0.125 1870 | 3650 | 5010 | 6330 | 2340 | 4550 | 6220 | 7.860
0.130 1950 | 3800 | 5210 | 6580 | 2430 | 4730 | 6460 | 8.170
0.135 2020 | 3940 | 5410 | 6840 | 2530 | 4910 | 6710 | 8490
0.140 2100 | 4090 | 5610 | 7090 | 2620 | 5100 | 6960 | 8.800
0.145 2170 | 4230 | 5810 | 7340 | 2710 | 5280 | 7210 | 9.120
0.150 2250 | 4380 | 6010 | 7600 | 2810 | 5460 | 7460 | 9430
0.155 2320 | 4530 | 6210 | 7850 | 2900 | 5640 | 7.710 | 9750
0.160 2400 | 4670 | 6410 | 8100 | 3000 | 5820 | 7960 | 10.100
0.165 2470 | 4820 | 6610 | 8360 | 3090 | 6010 | 8200 | 10.400
0.170 2550 | 4960 | 6810 | 8610 | 3180 | 6.190 | 8450 | 10.700
0175 2620 | 5110 | 7010 | 8860 | 3280 | 6370 | 8700 | 11.000
0.180 2700 | 5260 | 7210 | 9120 | 3370 | 6550 | 8950 | 11.300
0.185 2770 | 5400 | 7410 | 9370 | 3460 | 6730 | 9200 | 11.600
0.190 2850 | 5550 | 7610 | 9620 | 3560 | 6920 | 9450 | 11.900

332
F10T M22
Fy = F10T = 10369 10647 kg/cm’
Ae = M 22 = 3.03 cm’

30 30




075 Fy A. = 0.75 x 10369 x
= 1.1 No

= k dN

z 2
1
1

3.03 = 23563 kg
1.1 x 23563 = 25919 kg

(015 0.19) x 22 x 25919

= 8553 10834 kg.cm
T = (8553 + 10834) / 2 = 9693 kg.cm

9600+ 10%

8400+ 10% 9600+ 10%

AISC

30
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4-1] (Acc. to AISC [Table 8-16])
(ton)
M 16 M 20 M 22 M 24 M 27 M30
(cm’)

201 3.4 3.80 452 5.72 7.07

STD S 241 3.77 456 542 6.87 8.48

D 482 754 9.12 108 13.74 16.96

ovs S 212 332 402 478 6.05 7.47

SSL D 425 6.64 8.03 951 12.10 1494

F8T

LsLp S 145 2.26 274 325 4.12 5.09
D 2.89 452 547 6.48 8.24 10.18

S 170 266 321 382 484 5.98

LSLT

D 340 532 6.43 761 9.68 1196
STD S 3.02 471 5.70 6.78 859 10.60
D 6.03 942 114 136 17.18 21.20

ovs S 259 404 488 581 7.36 9.08

SSL D 5.17 807 9.77 116 14.72 18.16

F10T

LsLp S 184 287 348 4.14 5.23 6.47

D 3.68 5.75 6.95 8.30 10.46 1293

S 2.16 3.36 407 484 6.13 7.57

LSLT
D 431 6.73 8.14 9.71 12.26 15.14
§ 1L LSLP=Long- Slotted Hole parallel to line of force

ST D=Standard Hole
OV S=O0versized Haole
SSL =Short- Slotted Hole

32

LSLT
S
D

=Single Shear
=Double Shear

=Long- Slotted Hole transverse to line of force

30



4-2] (AISC [T able 8-16] Slip-Critical Connection)
Design Resistance to Shear at Service Loads, *kips
(Class A faying surface, y =0.33)
Nominal Bolt Diameter, in?
ASTM | Hole . 58 A4 7/8 1 1Y 14 1% 1'%
. Loading
Design | Type Nominal Bolt Area, in?
0.3068 | 0.4418| 0.6013 | 0.7854 | 0.9940 | 1.227 | 1485 | 1.767
STD S 522 | 751 | 102 | 134 169 | 209 | 252 | 300
D 104 | 150 | 204 | 267 338 | 417 | 505 | 60.1
ovs S 460 | 663 | 9.02 | 118 149 | 184 | 223 | 265
SSL D 920 | 133 | 180 | 236 298 | 368 | 445 | 530
A325
LsLp S 313 | 451 | 613 | 801 101 | 125 | 151 | 180
D 626 | 901 | 123 | 160 203 | 250 | 303 | 360
LSLT S 368 | 530 | 722 | 942 119 | 147 | 178 | 212
D 7.36 106 | 144 | 188 239 | 295 | 366 | 424
STD S 644 | 928 | 126 | 165 209 | 68 | 312 | 371
D 129 186 | 263 | 330 | 417 | 515 | 624 | 742
ovs S 552 | 795 | 108 | 141 179 | 221 | 267 | 318
SSL D 110 | 159 | 216 | 283 358 | 442 | 535 | 636
A490
LsLp S 393 | 565 | 770 | 101 127 | 157 | 190 | 226
D 785 113 154 20.1 254 314 | 380 | 452
LSLT S 460 | 663 | 9.02 | 118 149 | 184 | 223 | 265
D 920 | 133 | 180 | 236 298 | 368 | 445 | 530

STD =Standard Hole
OVS =Oversized Hole
SSL = Short- Slotted Hole
S =Single Shear

D =Double Shear

30

LSLP =Long- Slotted Hole parallel to line of force
LSLT =Long- Slotted Hole transverse to line of force

For design slip resistance at factored loads, refer to

T able8- 17

33
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2. (Patent)

2.1

2.2

221

222

1)

30
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2)

223

1)
2)
3)
4)

2.3

36
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Hoa | AFAAL |
SGIAE | HAROIRST|
SolSud [« HHSS | ORAN EEM |
1
ol | HEAE |
v ¥
Fezy | RN | Hmzz |
+ —————— -
amzp | SolAuy |
< 2-1>
(Utility)

30

(Utility M odel),
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3.1

(micro-invention)

1908 1946
3.1.1
3.12
1)
2)
(PRIOR ART)
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3)

20
10

(product life cycle)

[ 31
()
20 10
5 3
/
4.
4.1
2 3

30
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(20 )

4.2
5.
5.1
1998 IMF 1999
2000 . 2000 34 1999
47% 25%,
56%
[ 5-1] ( )
1994 1995 1996 1997 1998 1999 | 2000 1-3
4,279 | 4,493 5,250 4,448 4,114 5,942 5,973(47%)

40
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' 5

21C
5.2
1995 2000
[ 5-1]
[ 5-7
5-2]
5 16 4 1 43
5.3
WTO 96 , 97
30 41



5-3]

5-3]
20 (@3
.40 (3
/1
. 50 (2
/1
20 (2

1)
2)
3)
4)

42
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1.1
( )
, < 1-1>
mm mm
( )
C )
A
S e R
< 1-1>
(Body wave) (Surface)
( P )
Rayleigh waves(R ), Love waves(L )
1-2> ( )

30
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(d]

< 1-2> Type of elastic waves

Body waves : (a)Longitudinal wave, (b)Transverse wave

Surface wave : (c)Rayleigh wave, (d)Love wave

1.2
m
m
(Radial), (T angential)
(Displacement),
velocity), (Acceleration) 3
- _ _db L
D_fv- dt, V= Olt(fA- dy, A=<

(Simple sinusoidal harmonic maotion)

(Vertical),
P

(Particle

30



D=—vr  V=2Mf D seseesessesesoooees ( 1-2)
V= A, A= 2Mf V ceseseseoieooooooes ( 1-3)
Hz
2.
2.1
(kg) (m)
, (K) (n)

30 45



vV = K- ( Wb)n --------------------- (
- K: - D: (m)
- W (kg) - b: (v2, ¥3),n:
K b,
D \n
V =K (—p) b,
n y
K
, Decoupling
USBM Vo= K- (—2y"
Wb
2.2
USBM

Root scaling  Cube root scaling

data

21
2-3

46
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[ 2-1] ()
(kg/cm®) (m) (kg) | (Mkg™)| (cm/s)

67 7875 337 0.17

Tunnel| 880 |Dynamite 812 | 7875 423 022 V =90W°**D
32 4725 19.1 0.71
32 3.15 218 051
204 0.225 335 05
224 | 0.16875 405 04

1450 279 0.16875 505 0.32 V=138W°*°D"**
306 0.1125 634 0.16
198 0.1125 410 0.28
311 135 28.1 0.21
248 1.125 234 0.32
189 135 17.2 0.35
264 2475 195 0.18
45.6 1.192 36.8 0.13

1190 14.2 6.075 7.78 144 SV =56W°°'D
14.2 3.938 9.0 12
156 1.856 12.7 0.88
138 2813 9.78 11
13.7 2823 971 175
Open “ | 268 | 1012 11
9 0.19687 155 09
115 0.225 189 0.7
15.2 250 0.52
110 18.1 12

1360 107 176 R

10.2 045 133 18
130 0.225 214 042
9.2 15.1 13
8.7 143 11
8.2 045 10.7 18
174 0.225 286 04

s 154 | 09 160 L
154 045 201 09
216 045 297 0.46

30
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(kg/cm?’) (m) (kg) | (M'kg™) | (cm/s)
72 156 095
4725 18.0 06
780 Dynamite| 30.13 54 17.2 0.65 Vv =85W°*'D"*7
405 189 053
18 241 04
Tunnel 135 217 0.32
03375 34 0.16
V :60W 0.57 D -1.72
0675 274 024
350 24
09 249 0.12
03375 34 0.20
09 249
8 0.225 132 10
21 09 218 048
290 V:48WO.51D-1.54
46 2.25 35 02
16 09 16.6 052
152 0.1125 315 05
163 338 035
174 36.0 03
185 38.2 024
195 404 02
Open
152 0.225 250 07
174 286 03
345 | Dynamite V =94W° D+
185 304 0.25
195 321 0.23
176 03375 253 04
188 270 034
200 28.7 03
140 20.1 06
136 045 177 0.7
2.3

48
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231

g 42mm coring

< 2-1>

Sc
Sc = 0514 (SH)™™ (  2-10)
0.962
232 P

< 2-2>

P

K
30

COMPESSIVE STREMGTH, kgle’

500
L]
-'!
ScE0S4X sl
lﬂﬂﬂ [R-D-EBE'I . L]
500 |
£y
o] (o] 20 30 40 50

SCHMIDT HARDNESS

2-1> Schmidt hammer

I e
-
500 ; .
& !
.
2 .'lr i "
T I
2 1o ’* * L
i B
= ;r" L .
£ EX L
: 5o o
ul #
o BOO [ Fa— -
E & - -~
= P ¢/_.- ;
. A i
I" -"-- I i
BOCHT GO0 e e

P—EAVE  VELOSITY, miee

< 2-2> P-wave velocity

(C)
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50

L =CW?® (C=e g- d)
L :
C:
g:

3.
D n
V=K () W
-3
1 n
()
_3
1 1.5_
(o7) =204
K v

Hauser

(kg)

188, 2.04

""""""""" ( 31

w m)

e .

d:

_ _V 3/n s
W W= n D
(K)
30%
3

1 1.7 _

o7) =18,

30



K (%) 0 10 20 30 40 50
10 120 148 188 246 340
() 10 123 156 204 278 40
Y () 15 2 3 4 5
205 34 6.95 1155 17.12
() 225 4 9 16 25
(Slurry
explosives) Dynamite 80% , (Ammonium
dynamite) 80% Dynamite 65%
4.
4.1 (Bench Blasting)
411 R
--_r_;aunaisu
H E R
7| )
T“‘ R
Baden ER o eliv)
’ < 4-1>
1
30 51



. Langefors

Brmo= 33\ 5 1 9B

Bnax = (m)
p = ( ) (kg'l)
c = (kg/m’)
= ( 10, 31
S'B =
412
1) :
2)
3)
4)
5)
6)
4.2 (Trench Blasting)
4m
(50 75mm)

52

Langefors

= (mm)

=c + 005( Bnax : 14 15m)
0.95)

3:1

T oe
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d= (mm), w= (mm)

< 4-2> (50 75mm) < 4-3>
4.3 (Contrlled blasting)
43.1 (Line drilling)
75mm 2 4
( )
25 50% 50%

53
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ZHEM YR {Line drili heles]
|.|||.|.|....|,‘,1..‘...t‘.i..--.-...-.-.....r-‘.,i-lil-ll'lilll-l'i‘

Sy 05 0TEnE I'R"'!
' H-L_. - ' -1" =05 u‘n?sx;
. uherE maEs
spal WY A
L] L] L] !—-I . -
e ]
, crack e
smooth  blasting < 4-4>
pre- splitting
4.3.2 Pre-splitting blasting
1
smooth blasting cushion blasting

Shock o fb o LR ]

Bore hole

s

line drilling
pre- splitting

MS 2
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433 (Cushion blasting)
pre- splitting blasting

cushion
cushion blasting
line
- < 4-6>
drilling
, line drilling pre- splitting
90°
434 (Smooth blasting) dan
N *hm e l#ﬂulolm]-r i'll .'\u?--
A ¥
i |
| jIII| i’ll:ll'l:.t'- IlEt\ : ! ;
Y
, I! Ii III I; ',"}( A
IIIII'I:I‘;I-I :. ] i
" HE
g T
HEE
]
Ly L - 5
¢ "
< 4-7>
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435

line drilling, pre-splitting, smooth blasting

line drilling  smooth blasting line
drilling  pre- splitting smooth blasting pre- splitting
. smooth blasting pre- splitting
, guide hole

< 4-8> 90°

5.
5.1 < () >
5.1.1
(m/ sec) (cc) |(kealkg)| (cm) | (@ /kg) | ( )
HIMITE 52058;) 5600 |13 15/ 1,135 50 906 -20 -
HIMITE 6388;’ 6700 |14 16| 1230 | 35 45 | 880 -20 -
SM 5500
(HIMITE SM5500) 5600 |13 15/ 1,135 50 906 -20
HIMITE 33“2466000000) 6700 |14 16| 1230 | 35 45 | 880 -20

*
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30

(seny | @00) |(kealka)| - (em) | @ /kg) | ()

(KOVEX 1(1)80) 4800 (10 11| 880 100 906 -5

(KOVEX 33?80) 3500 |10 11| 1010 100 880 -1

(KOVEX 7?80) 4800 (11 12| 860 100 906 -5

* dynamite ANFO

dynamite /
(s | (@O |(kealkg) (@) | @ /kg) | ()

(NewMIT E42880) 4500 |11 12| 858 100 815 -20
(NewMITE 5:280) 5500 |11 13| 833 100 818 -20
(NewMITE A;f%%%) 5500 |11 13| 836 100 821 -20

sy | @) | kealka) em) @ /ke) | ()
3,500 11 650 50 820 -20
(e | @O | kedlka)| em) | @/kg) | ()
(AN F,O) 2,800 09 1,100 50 970 -30
* ( )
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(misec) | @0) | (kealkg)|  (cm) | (€ 7kg) | ()
(FINEX B ) 4,400 10 650 40 640 -20
(FINEX B ) 3,900 10 920 50 740 -20
*
5.1.2
1)
MS LP MS/LP
(ms) (ms) (ms) (ms)
0 1 100 0 25 900
1 20 2 200 1 20 26 1000
2 40 3 300 2 40 27 1200
3 60 4 400 3 60 28 1400
4 80 5 500 4 80 29 1600
5 100 6 600 5 100 30 1800
6 120 7 700 6 120 31 | 2000
7 140 8 800 7 140 32 2500
8 160 9 900 8 160 33 3000
9 180 10 | 1000 9 180 34 | 3500
10 | 200 1 | 1200 10 | 200 35 | 4000
1| 20 12 | 1400 1| 220 36 | 4500
12 | 240 13 | 1600 12 | 240 37 5000
13 | 260 14 | 1800 13 | 260 38 | 5500
14 | 280 15 | 2000 14 | 280 39 6000
15 | 300 16 | 2500 15 | 300 40 | 6500
16 | 320 17 | 3000 6 | 320 41 | 7000
17 | 340 18 | 3500 17 | 340
18 | 360 19 | 4000 18 | 360
19 | 380 20 | 4500 19 | 380
21 | 5000 20 | 400
22 | 5500 21 | 500
23 | 6000 2 | 600
24 | 6500 23 | 700
25 | 7000 24 | 800
58 30




2) (FINECKER) -
(m/sec) | (kcallkg) | (¢ /kg) (cm) ()
60 1,500 50 60 455
(FINECKER)
*
3) (HIiNEL)-
MS LP DHD |TLD/Bunch| Stater |MS-Connecter
(ms) (ms) (ms) (ms) (ms) (ms)
0 1 100
1 20 2 200 400 0 0 17
2 40 3 300
3 60 4 400 425 17 25
4 80 5 500
5 100 6 600 450 25 42
6 120 7 700
7 140 8 800 475 42 67
8 160 9 900
9 180 10 1000 500 67 109
10 200 11 1200
11 220 12 1400 109
12 240 13 1600
13 260 14 1800 176
14 280 15 2000
15 300 16 2500
16 320 17 3000
17 340 18 3500
18 360 19 4000
19 380 20 4500
21 5000
22 5500
2 6000
24 6500
25 7000
White | White White Orange Orange Orange
Yelow |White
T ube D A36 4860 m 6/9 12 15| 24/3.6/48 |50/100/ 15 045 m
/18/21 m m Om
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6.1
1)
2)
(C.CR, Cracker for Concrete & Rock)
(Calm-mite, S-mite ) . 60m/ sec,
1,300 1,500kcal/kg
3)

DSD (Desisecond Detonator)

60
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M SD (Milisecond

Detonator)
4)

system 1994

5) Nonel(Non-Electric detonator)

S
® UAF [ty cc'f'n—-hﬁﬁ;m o
P —— | R LR

-._ﬁ_l_-ﬂlﬂi = EREE cHE _THE| mEpnEg cE
= 17HR| B wih| Hfshe == THR T HEshHe 3T
o

< 6-1>

6)

30
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)
) Decoupling
D.I(Decoupling Index) , D
7) i
| et
va*\ :"? 1\£ﬁ’f
Angle cut NS AN
ngle cu *Lff/ Nl
I Burn Hole
| -y |
|
8) =
< 6-2> Double
Fi9
- ec) o
< 6-3> iL_____
2 &
: [ e
< 6-3> [ 6-1]
[ 6-1] ( )
2 1 A
2 0.85 B
2 0.75 C
6 0.25 D
1 2 10
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6.2

1.0 |
— iRk
Rayleigh . 2 =
0.8 f—
1.5\ , i
-E 0.5 ’
o N EEo1/20

| \\r\\
< 6- 4> .

0.1 ¢.2{0.3 04 0.5 06 0.7
02 I L 1 i 1 L 1
0 L 172 3/4
LY

EFEEAE

< 6-4>

) , 1983

P w0 DN P

30

, 2001
, 1992

, 1997
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1.1

80

System
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( +

1998. 4. 2 2000. 10. 31

80 /

51,90847m° (15,702.31PY)

65,910.89m° (19,938.04PY)

1, 3 4 1
49,714.73m* 1,956.68m’ 237.06m*
57,863.60m’ 7.810.23m* 237.06m*

19.22m 22.25m 5.40m

1.2
1998 PHC
, 1999

30
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2.
2.1
/
100,000K cal/ HR 5
«1 Topping Con'c
40 SHT pping ,
10M x 10M 4.000M
@ ) -2 Con'c
003 2 20 R/L
18M x 91M (3,276M?)
50 R/L
18M x 20M )
(1,800M°)
5 EA - Con'C
Check
2.2
-5 -2
.3 5
22.1
1)
( )
2)
Slab ,
)
) ( 2 )
)
3)
) 24

66
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4)
) /
)
) 0 5
) 10 28
1 Up- Grade
) 10
5)
) :
) : :
) 5
O ]
(50kg/cm® )
222
0 4
3 0
-3 ,
223
1)
)
)
2)
W orkability AE
3)

30
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Batch Plant

Ocm 30 9Qcm | 90 180cm | 180cm
() 16 13 10 7
4)
)
)
224
1)
2)

) 1 Topping Con'c 2 Slab

0 (
Truss ) (100,000 Kcal/HR)
5
)
1 Time 30M x 105M = 3,150M 2

(30M x 105M) + (30M x 2 x 2) + (105M x 2 x 2) = 3,690M°
( )

x x = (Kcal/HR: deg:- M2)
- = 6.024K cal
- = 3,690M? ( )

68 30




ORORS)
1 30 0.033
- 0
3 75 0.133
M%) :1+ 0.166 = 6024 Kcal/HR: deg- M’
. = (12 2 -3 2
ao_ _ )
= 16

6.024Kcal x 3,690M* x 16 = 355,657 Kcal/HR
- 100,000K cal/HR x 4
= 400,000K cal/HR > 355,657Kcal/HR
4 1 Time

30
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3)
- 10
(
30 cm 30-180 cm | 180 cm
(
) 1) 150kg/ cm® | 120kg/ cm® | 100k g/ cm®
7-9
:5-10 )
2) 1 2 2 2
) 50kg/cm” | 50kg/cm” | 50kg/cm
3-4
:5-10 )
@ )
( / 30cm 30-90cm [390- 180cm 180cm
)
1 28 22 17 11
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4) ()
()
5 3
A 8 5
' 50 kg/cm’
' A
B
10 7
B
10 6
A
16 10
A 50%
18 12
B
15 12
A 28 25
A
85%
28 28
B
2.3
24
4
2.4
1)

30

71



2) 4
3)
1
4) 21 40
%) 72 40
( 48 )
2.5
251
1)
2)
3)
252
(mm)
T<19 19<T <38 38<T <50
Arc - 10 40 - 60
SS 400
SWS 400 | Groove | Flux Cored Arc
SMA 400 Submerged Arc . 10 40 - 60
CO:
Arc - 40 - 60 80 - 100
SWS 490
SW'S 500 Groove | Flux Cored Arc
SMA 490 Submerged Arc . 10 40 - 60
CO:
THK 19mm T =14mm
0 10
72 -
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APEC

1. APEC

APEC

11
. APEC

APEC

2. APEC

74

APEC

1995 APEC

APEC

11

APEC
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APEC

30

WTO

. APEC
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APEC

EMF (

APEC

76

. APEC

‘APEC ’
. APEC
. APEC
APEC
APEC
APEC
) International Engineering
FEANI, APEC

International Engineering
APEC
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APEC

APEC ? APEC
APEC
. APEC
APEC
APEC
APEC
APEC
APEC

(www kocea.or kr)

30

7



APEC

1. APEC

APEC

11
. APEC

APEC

2. APEC

74

APEC

1995 APEC

APEC

11

APEC
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APEC
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WTO

. APEC
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APEC

EMF (

APEC

76

. APEC

‘APEC ’
. APEC
. APEC
APEC
APEC
APEC
) International Engineering
FEANI, APEC

International Engineering
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APEC

APEC ? APEC
APEC
. APEC
APEC
APEC
APEC
APEC
APEC

(www kocea.or kr)
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1. EPS

2000

EPS

EPS
EPS

78

(2001. 2. 28

, PVC

EPS

“EPS

EPS

EPS

30



EPs 2%

EPS

79

30



1. /
11
1)
CD, Micro Film,
19417 8,103 2613 30,133
2)
CD-ROM Micro Film Video T ape
355 482 24675 62
( )
1.2
1) Nice-Tips /
07 , /
2) JOINS - ( )
JOINS 1985 11
62
80 30




- , /FAX E-Malil

1 (02) 450 - 8211 3, FAX : (02) 450 - 8118, 8134

2.1

345KV - TIL 2 ) CD | 2001-03-01
345KV T/L CD | 2001-03-01
LNG CD | 2001-03-01
2 G ) CD | 2001-03-01
1-6 CD | 2001-04-01
CD | 2001-04-01
CD | 2001-04-01
A1l CD | 2001-04-01
CD | 2001-04-01
A CD | 2001-04-01
26 ) CD | 2001-03-01
(A-9 ) CD | 2001-04-01
CD | 2001-03-01
(1998.1 2000.9) CD | 2001-02-09
CD | 2001-03-01
CD | 2001-04-01
2 (A-3-1) CD | 2001-03-01
30 81



2 (A-3 CD 2001-03-01
CD 2001-03-01
A CD 2001- 04-01
A 2000- 11- 17
A-10 CD 2001-01- 16
A-4 CD 2001-03-01
A-5 CD 2001-01- 29
CD 2001- 02-01
CD 2001- 02-01
CD 2001- 04-01
CD 2001-01-01
CD 2001-01- 06
CD 2001-03-01
2.2
2000
2001 9 >
2001 9 >
2001 ( )
2001
2001
2001 (2001 )
2001 ( 20 ) )
2001 )
2001
2001 30 >
2001
2001 (2000.10)
(2001 )
(2001 )
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(2001 )

(2001 )

(001 )
(2001 1 ) ,
(2001 1 ) ,

(2001 )

CD-ROM (2001 2 )

(2001 )

(2001 )

(2001 )

(John H. Atkinson

(001 )
( 13
)
(2001 )
(2001 )
(2001 )

CD

BK21

R.S. Means Building Construction Cost Data (59th Annual
Edition) (2001)

R.S. Means Company,

Inc.

R.S. Means Electrical Cost Data (24Th Annual Edition)
(2001)

R.S. Means Company,

Inc.

30
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R.S. Means Mechanical Cost Data (24Th Annual Edition)

(2001)

R.S. Means Company,
Inc.

R.S. Means Plumbing Cost Data (24Th Annual Edition)

(2001)

R.S. Means Company,
Inc.

R.S. Means Site Work & Landscape Cost Data (20T h

Annual Edition) (2001)

R.S. Means Company,
Inc.

2.3

()

JOURNAL

()

()

30




Architectural Research

INTERIORS ( )

Journal of Civil Engineering

()

()

Concrete Construction

The Aberdeen Group

Concrete International ACI
Engineering Journal AISC
Journal of Structural Engineering ASCE
PCI Journal PCl
Structural Engineering International IABSE
Structura Journal ACI
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