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25 2. @58 M AL
x AR XA M2022-295('22. 9. 16.) 'Efef 3 ZHhE ORIV |= XA, 2|
b 11§ ©oF 9 ZuE
% 2-1. 119 FAANAE 9 F=2A4.
=HA| M AHz2|(IBD) {2l (PTRD)
sEorm O|2F 38 Etefm 1 gl o228 etefn 3 gl
AN E AN =
He® | ST | 0T | gase | MET | EHT | 0T | g
(Ibs) (ft) (ft) (ft) (t) (t) (t) (t) (ft)
[kg] [m] [m] [m] [m] [m] [m] [m] [m]
1 500 250 250 300 150 150
0.45 152.4 76.2 76.2 91.4 45.7 45.7
1.5 500 250 250 300 150 150
0.68 152.4 76.2 76.2 91.4 45.7 45.7
2 500 250 250 300 150 150
0.91 152.4 76.2 76.2 91.4 45.7 45.7
3 500 250 250 300 150 150
1.4 152.4 76.2 76.2 91.4 45.7 45.7
5 500 250 250 300 150 150
2.3 152.4 76.2 76.2 91.4 45.7 45.7
7 500 250 250 300 150 150
3.2 152.4 76.2 76.2 91.4 45.7 45.7
10 500 250 250 300 150 150
4.5 152.4 76.2 76.2 91.4 45.7 45.7
15 500 250 250 300 150 150
6.8 152.4 76.2 76.2 91.4 45.7 45.7
20 500 250 250 |, - 300 150 150 ~
91 | 1524 | 76.2 760 | T4 EL g4 15.7 257 | 0 EE
30 500 250 250 300 150 150
13.6 152.4 76.2 76.2 91.4 45.7 45.7
50 500 250 250 300 150 150
227 152.4 76.2 76.2 91.4 45.7 45.7
70 500 250 250 300 150 150
31.8 152.4 76.2 76.2 91.4 45.7 45.7
100 500 250 250 300 150 150
45.4 152.4 76.2 76.2 91.4 45.7 45.7
150 500 250 250 300 150 150
68.0 152.4 76.2 76.2 91.4 45.7 45.7
200 700 250 250 420 150 150
90.7 | 213.6 76.2 76.2 128.0 45.7 45.7
300 700 250 250 420 150 150
136.1 | 213.6 76.2 76.2 128.0 45.7 45.7
450 700 250 250 420 150 150
204.1 | 213.6 76.2 76.2 128.0 45.7 45.7
500 1,250 1,250 1,250 | 1,250 750 750 750 750
226.8 | 381.0 381.0 381.0 | 381.0 | 228.6 228.6 228.6 228.6
700 1,250 1,250 1,250 | 1,250 750 750 750 750
317.5 | 381.0 381.0 381.0 | 381.0 | 228.6 228.6 228.6 228.6
1,000 | 1,250 1,250 1,250 | 1,250 750 750 750 750
453.6 | 381.0 381.0 381.0 | 381.0 | 228.6 228.6 228.6 228.6




FHA|EHAHzE|(1BD) 2 2AH2|(PTRD)

=R ok a L=||_||'9_| o= ok a I-:'|-|"9-|

SZokat O|2F% Etetn —— O|2F8 Etetm ——
1 1 F2 =3 x4 x4 x4 ;4
=1 £d =M A4 i == +H A
(Ibs) (ft) (ft (ft (ft) (ft) (ft (ft) (ft)
[kg] [m] [m] [m] [m] [m] [m] [m] [m]
1,500 1,250 1,250 1,250 1,250 750 750 750 750
680.4 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
2,000 1,250 1,250 1,250 1,250 750 750 750 750
907.2 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
3,000 1,250 1,250 1,250 1,250 750 750 750 750
1.360.8 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
5,000 1,250 1,250 1,250 1,250 750 750 750 750
2.268.0 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
7,000 1,250 1,250 1,250 1,250 750 750 750 750
3.175.1 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
10,000 | 1,250 1,250 1,250 1,250 750 750 750 750
4.535.9 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
15,000 | 1,250 1,250 1,250 1,250 750 750 750 750
6,803.9 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
20,000 | 1,250 1,250 1,250 1,250 750 750 750 750
9,071.8 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
30,000 | 1,250 1,250 1,250 1,250 750 750 750 750
13,607.7 | 381.0 381.0 381.0 381.0 228.6 228.6 228.6 228.6
45,000 | 1,250 1,250 1,250 1,423 750 750 750 854
20,411.6| 381.0 381.0 381.0 433.7 228.6 228.6 228.6 260.3
50,000 | 1,289 1,289 1,250 1,474 774 774 750 884
22,679.5| 392.9 392.9 381.0 448.9 235.7 235.7 228.6 269.4
70,000 | 1,442 1,442 1,250 1,649 865 865 750 989
31,751.3| 439.5 439.5 381.0 505.2 263.7 263.7 228.6 301.3
100,000 | 1,625 1,625 1,250 1,857 975 975 750 1,114
45,359.0| 495.0 495.0 381.0 565.6 297.0 297.0 228.6 339.4
150,000 | 2,177 2177 1,804 2,346 1,306 1,306 1,083 1,408
68,038.5| 663.5 663.5 550.0 715.2 398.1 398.1 330.0 429 1
200,000 | 2,680 2,680 2,469 2,770 1,608 1,608 1,481 1,662
90,718.0| 816.8 816.8 752.5 844.4 490.1 490.1 451.5 506.6
250,000 | 3,149 3,149 3,149 3,151 1,889 1,889 1,889 1,891
113,397.5| 959.8 959.8 959.8 960.4 575.9 575.9 575.9 576.2
300,000 | 3,347 3,347 3,347 3,347 2,008 2,008 2,008 2,008
136,077.0/ 1,020.5 | 1,020.5 | 1,020.5 | 1,020.5| 612.3 612.3 612.3 612.3
500,000 | 3,969 3,969 3,969 3,969 2,381 2,381 2,381 2,381
226,795.0] 1,209.9 | 1,209.9 | 1,209.9 | 1,209.9 | 725.9 725.9 725.9 725.9

F1:0|2FY etefn MM gl =dof| ofst FHA|MAE]
W (=Zef2) < 45,000 Ibs [20,412 kg] & i, H2l= mtHEol o) Z™Ect mhEHo| AL
ZAubHU T (600ft B ZHH 17H[55.7 m? & mHE 170]) HLJF ZZ ot 2/ He|2ct 22 E,
ofeh el A2 AtEstct

W < 45,000 Ibs : D = 35W'8

D < 1,245 ft : W = (D/35)°

45,000 Ibs < W < 100,000 lIbs : D = 35W'"?®

1,245 ft < D < 1,625 ft : W = (D/35)°



100,000 Ibs < W < 250,000 Ibs : D = 0.3955W° 7227

1,625 ft < D < 3,150 ft: W = (D/0.3955)"-38%7

W > 250,000 Ibs : D = 50W'®

3,150 ft < D : W = (D/50)°
F2:0/27¢ Eetu FdHof ofst FHAIMH2
W (=F2H2) < 100,000lbs [45,359kg] & m, 72|E mEz Fsjof s ZHE Ch mED T}
AL = AobH AU T (600ft B uhH 174 [55.7m? & uhHE 174]) Yyl ZEZO} Y ECt e A2
ofzlle] =42 ALsEliCl.

W < 100,000 Ibs : D = 25W'3

D < 1,160 ft : W = (D/25)°

100,000 Ibs < W < 250,000 Ibs : D = 0.004125W":089%

1,160 ft < D < 3,150 ft : W = (D/0.004125)0-017¢

W > 250,000 Ibs : D = 50W'®

3,150 ft < D : W = (D/50)°

F3: 1 yo| MAEY Faof Chet FAHAME
w

(=Z<f2k) < 30,000 Ibs [13,608kg] & m, Hal= mhEzf Ttslol| ol Z™ =t EX Ao
tistol o =2 Helg 8 = UCh(FE 2-2 F2aotEHAHZ|E E=x)

30,000 Ibs < W < 100,000 Ibs : D = 40W'?

1,243 ft < D < 1,857 ft : W = (D/40)3

100,000 Ibs < W < 250,000 Ibs : D = 2.42W%°%7

1,857 ft < D < 3,150 ft : W = (D/2.42)"73%1

W > 250,000 Ibs : D = 50W'®

3,150 ft < D : W = (D/50)°
F4:0|2FY Btk pE whsk 9l 7 vlo| A ZEURAO ZRHEE FHAIMAHEL| 60%E

H Absieh,

HES|ALC
O O T I'J.‘-!".__

178 — 116




¥ 2-2. 117 HA9HAgT
SEo S 9|7 FEE
(Ibs) (ft) (ft)
[kgl [m] [m]
< 0.5 236 200
< 0.23 71.9 61.0
0.7 263 200
0.3 80.2 61.0
1 291 200
0.45 88.8 61.0
2 346 200
0.91 105.5 61.0
3 378 200
1.4 115.3 61.0
5 419 200
2.3 127.7 61.0
7 445 200
3.2 135.6 61.0
10 474 200
4.5 144 .4 61.0
15 506 200
6.8 154 .2 61.0
20 529 200
9.1 161 .1 61.0
30 561 200
13.6 170.9 61.0
31 563.0 200
14 1 171.7 61.0
50 601 388
22.7 183.2 118.2
70 628 519
31.8 191.3 158.1
100 658 658
45 .4 200.4 200.4
150 815 815
68.0 248.5 248.5
200 927 927
90.7 282.6 282.6
300 1,085 1,085
136.1 330.6 330.6
450 1,243 1,243
204 1 378.7 378.7
> 450 1,250 1,250
> 204 .1 381.0 381.0




F:22Hele =AoEIH2 9l 60% O|Ct.

F2 . 59

1x DHHg HE F fle =2, 2=z

S ZoF2E(W) < 100 Ibs O]2t

ZATPHA2| D = 291.3 + [79.2xIn(W)] o|Z1, == Hz2| 236 ft o|cl.
z2~abHAH2|(D) < 658 ft olgt

=Zokak W = exp[(D/79.2) — 3.678] S =2 A&t

=ZFZE(W) = 100 Ibs 0|4t

Z2ut#E 2| D = -1133.9 + [389+In(W)] ol

z| A mbH72|(D) 658 ft < D < 1,250 ft

T=ZE okt W = exp[(D/389) + 2.914] 22 AAHStct

HE = A= +==, AGS(H), AGS(H/R) =&
AGS(H) : X|Atel Etef == (Heavy Wall) 12 inch(30.5 cm) o|A AZ 2 32| E
AGS(H/R) : X|Atsd Btk Z=H(Heavy Wall) 12 inch(30.5 cm) O] HZEZFEE,

E

= A
X2 (Roof) 5.9 inch(15 cm) O|& HZZ23¢2

3

10
o

W) < 31 Ibs 0|5}

2] D = 200 ft o|c},

2/(D) < 200 ft

< 31 Ibs o|c},

(W) 31 < W < 450 Ibs

72l D = -1133.9 + [389xIn(W)]

HEl(D) 200 ft < D < 1,250 ft

W = exp[(D/389) + 2.914] 22 H At5iCt,

i

Jua]
X

B b
E
e e

X

E

s Hy

S T TN TN
(o] JO
off
=

3
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i
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b
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TZ okt iz H| gh TZ okt =i H| gh
(Ibs) D = 9wW'3 D = 18W'3 (Ibs) D = 9wW'3 D = 18W'3
(Ibs (ft) (ft) (Ibs) (ft) (ft)
(ko] [m] [m] [kg] [m] [m]
507! 33 66 20,000 244 489
22.7 10.1 20.2 9,071.8 74.5 148.9
70 37 74 30,000 280 559
31.8 11.3 22.6 13,607.7 85.2 170.5
100 42 84 50,000 332 663
45.4 12.7 25.5 22.679.5 101.1 202.1
150 48 96 70,000 371 742
68.0 14.6 29.1 31,751.3 113.0 226.1
200 53 105 100,000 418 835
90.7 16.0 32.1 45,359.0 127.3 254.6
300 60 120 150,000 478 956
136.1 18.4 36.7 68,038.5 145.7 291.5
500 71 143 200,000 526 1,053
226.8 21.8 43.5 90,718.0 160.4 320.8
700 80 160 300,000 602 1,205
317.5 24.4 48.7 136,077.0 183.6 367.2
1,000 90 180 500,000%2 714 1,429
453.6 27.4 54.9 226,795.0 217.7 435.4
1,500 103 206 700,000 799 1,598
680.4 31.4 62.8 317,513.0 243.6 487 .1
2,000 113 227 1,000,000 900 1,800
907.2 34.6 69.1 453,590.0 274.3 548.6
3,000 130 260 1,500,000 1,030 2,060

1,360.8 39.6 79.1 680,385.0 314.0 628.0
5,000 154 308 2,000,000 1,134 2,268

2,268.0 46.9 93.8 907,180.0 345.6 691.2
7,000 172 344 3,000,000 1,298 2,596

3,175.1 52.5 104.9 1,360,770.0 395.6 791.2

10,000 194 388 5,000,000 1,539 3,078

4,535.9 59.1 118.2 2,267,950.0 469.0 938.1

15,000 202 444

6,803.9 67.6 135.3

Z1 :50lbs O|5t2l <ol ==, Zut of
= |

HElE HEe = Ut Lt 9

$2:500,000Ibs O|&te| Zot22 115 UM FZIAo| chaj A2t 5 ZStct,

0



E 2-4. olEFY vy 1139 HFEFe AL
b F1 H| gk
T H ok
MHF2 =3 T HMHTS =6 FHF7
(Ibs) (t) (ft) (ft) (ft) (ft) (t)
kgl [m] [m] [m] [m] [m] [m]
50 37 26 22 66 59 44
22.7 11.2 7.9 6.7 20.2 18.0 13.5
70 41 29 25 74 66 49
31.8 12.6 8.8 7.5 22.6 20.1 15.1
100 46 32 28 84 74 56
45.4 14.2 9.9 8.5 25.5 22.6 17.0
150 53 37 32 96 85 64
68.0 16.2 11.3 9.7 29.1 25.9 19.4
200 58 41 35 105 94 70
90.7 17.8 12.5 10.7 32.1 28.5 21.4
300 67 47 40 120 107 80
136.1 20.4 14.3 12.2 36.7 32.7 24.5
500 79 56 48 143 127 95
226.8 24.2 17.0 14.5 43.5 38.7 29.0
700 89 62 53 160 142 107
317.5 271 19.0 16.2 48.7 43.3 32.5
1,000 100 70 60 180 160 120
453.6 30.5 21.4 18.3 54.9 48.8 36.6
1,500 114 80 69 206 183 137
680.4 34.9 24.5 20.9 62.8 55.9 41.9
2,000 126 88 76 227 202 151
907.2 38.4 26.9 23.0 69.1 61.5 46.1
3,000 144 101 87 260 231 173
1,360.8 44.0 30.8 26.4 79.1 70.4 52.7
5,000 171 120 103 308 274 205
2,268.0 52.2 36.5 31.3 93.8 83.4 62.5
7,000 191 134 115 344 306 230
3,175.1 58.4 40.9 35.0 104.9 93.3 70.0
10,000 215 151 129 388 345 259
4,535.9 65.7 46.0 39.4 118.2 105.1 78.8
15,000 247 173 148 444 395 296
6,803.9 75.2 52.7 451 135.3 120.3 90.2
20,000 271 190 163 489 434 326
9,071.8 82.8 58.0 49.6 148.9 132.4 99.3
30,000 311 218 186 559 497 373
13,607.7 94.8 66.4 56.8 170.5 151.6 113.6
50,000 368 258 221 663 589 442
22,679.5 112.4 78.7 67.4 202.1 179.7 134.7




T 2-4. o)ZF3 geky 113 UEAgAg (AS).
1= H g
s ZEokat
M F2 =0T ST MoFS =076 FTHF
(Ibs) (ft) (ft) (ft) (ft) (ft) (ft)
[kg] [m] [m] [m] [m] [m] [m]
70,000 412 288 247 742 659 495
31,751.3 125.7 88.0 75.4 226.1 201.1 150.7
100,000 464 325 278 835 743 557
45,359.0 141.6 99.1 84.9 254.6 226.5 169.8
150,000 531 372 319 956 850 653
68,038.5 162.1 113.5 97.2 291.5 259.2 199.1
200,000 585 409 351 1,053 936 746
90,718.0 178.4 124.9 106.9 320.8 285.3 227 .4
300,000 669 469 402 1,205 1,071 937
136,077.0 204.2 143.0 122.4 367.2 326.6 285.7
500,000 715 714 714 1,429 1,429 1,429
226,795.0 218.0 217.7 217.7 435.4 435.4 435.4
F1:0|27Y etefno| MY =EZA Alolof] EEol giHo| T
F2:gHE o|2FRY Etefn MM EAHZ|HE| 7|F
W < 300,000 Ibs D = 10W'"?
D < 669 ft : = (D/10)°
300,000 Ibs < W < 500,000 Ibs :
D = (13.659 — 1.6479x107%«W + 1.4358%107""W?)«W'/3
669 ft < D < 715 ft :
W = 1.50138%x10% — 6.73914x10%°*D + 1002.9%*D? — 0.4938%D°
F3: = o|2FRY Etefn =M Y EAHZ|HE| 7|F
W = 300,000 lbs : D=7wW'"
D < 469 ft : = (D/7)°
300,000 Ibs < W < 400,000 Ibs : D = (1.0848 + 1.986X107°xW)*W'/3
469 ft < D < 663 ft : W = 57,424 + 515.89%D
W > 400,000 Ibs : D = 9xW'?
D > 663 ft : W = (D/9)*
F4 0= 0|2 FY Btk FH EAHZ|AHZ| 7|F
W < 300,000 Ibs : D =6W'?
D < 402 ft : W = (D/6)®
300,000 Ibs < W < 400,000 Ibs : D = (-3.059 + 3.0228x10-5*W)*W1/3,
402 ft < D < 665 ft : W = 148,160 + 379.7+D
W > 400,000 Ibs : D = 9w'?
D > 665 ft : W = (D/9)®
Q) wanew 178 - 121




W < 300,000 Ibs D = 16W'"3
D < 1,071 ft : W = (D/16)3
300,000 Ibs < W < 400,000 Ibs : D =D = (9.9683 + 2.0135X10-5*W)*~W'"?®
1,071 ft < D < 1,328 ft : W = -118,180 + 390.35%D
W > 400,000 Ibs : D = 18W'"3
D > 665 ft : W = (D/18)°
F7:d|gHE o| 2R ElefT T fEZH2|HEZ| 7|=E
W < 100,000 Ibs : D = 12+W'8,
D < 557 ft : W = D3/1,728

100,000 Ibs < W < 300,000 Ibs :
D= (11.521 + 1.9918X10-6+*W + 2.0947x10-11+W2)~W'/33,

557 ft < D = 938 ft: W = -193,080 + 526.83*D

300,000 Ibs < W < 400,000 lbs : D = (1.9389 + 4.0227x10-5«W)*W'/3,
938 ft < D < 1,328 ft : W = 60,778 + 255.83*D

W > 400,000 Ibs : D = 18*W'8,

D > 1,328 ft : W = D3/5,832

Q) wanew 178 - 122



2-5. 119 &< tA"y A8 Y dAFK.
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3 2-6. A@AFEN wE ekt A .

218 H ==(K)

T Eoba 1.1 1.25 2 2.75 4.5 6 9 11
0.44 0.50 0.79 1.09 1.79 2.38 3.17 4.36

(Ibs) (ft) (t) (ft) (ft) (t) (ft) (ft) (ft)
[kg] [m] [m] [m] [m] [m] [m] [m] [m]
100 7 7 9.3 13 21 28 42 51
45 .4 2.1 2.1 2.8 3.9 6.4 8.5 12.7 15.5
150 7 7 11 15 24 32 48 58
68 2.1 2.1 3.2 4.4 7.3 9.7 14.6 17.8
200 7 7.3 12 16 26 35 53 64
90.7 2.1 2.2 3.5 4.9 8 10.7 16 19.6
300 7.4 8.4 13 18 30 40 60 74
136.1 2.3 2.6 4.1 5.6 9.2 12.2 18.4 22.4
500 8.7 9.9 16 22 36 48 71 87
226.8 2.7 3 4.8 6.6 10.9 14.5 21.8 26.6
700 9.8 11 18 24 40 53 80 98
317.5 3 3.4 5.4 7.4 12.2 16.2 24 .4 29.7
1,000 11 13 20 27 45 60 90 110
453.6 3.4 3.8 6.1 8.4 13.8 18.3 27.4 33.5
1,500 13 14 23 31 52 69 103 126
680.4 3.9 4.4 6.9 9.6 15.7 20.9 31.4 38.3
2,000 14 16 25 35 57 76 113 139
907.2 4.3 4.8 7.6 10.6 17.3 23 34.6 42.2
3,000 16 18 29 40 65 87 130 159
1,360.80 4.9 5.5 8.8 12.1 19.8 26.4 39.6 48.3
5,000 19 21 34 47 77 103 154 188
2,268.00 5.8 6.6 10.4 14.3 23.5 31.3 46.9 57.3
7,000 21 24 38 53 86 115 172 210
3,175.10 6.5 7.3 11.6 16 26.3 35 52.5 64.1
10,000 24 27 43 59 97 129 194 237
4,535.90 7.3 8.3 13.1 18 29.6 39.4 59.1 72.2
15,000 27 31 49 68 111 148 222 271
6,803.90 8.3 9.5 15 20.7 33.9 451 67.6 82.6
20,000 30 34 54 75 122 163 244 299
9,071.80 9.2 10.4 16.5 22.7 37.3 49.6 74.5 90.9
30,000 34 39 62 85 140 186 280 342
13,607.70 10.5 11.9 18.9 26 42.7 56.8 85.2 1041
50,000 41 46 74 101 166 221 332 405
22,679.50 12.5 14.2 22.4 30.9 50.7 67.4 101.1 123.4
70,000 45 52 82 113 185 247 371 453
31,751.30 13.9 15.8 25 34.5 56.7 75.4 113 138.1




3E 2-6. AAAFE WE SFudAY (A5

21 A 5=(K)

TcEUY 1.1 1.25 2 2.75 4.5 6 9 11
0.44 0.50 0.79 1.09 1.79 2.38 3.17 4.36

(Ibs) (t) (ft) (t) (t) (ft) (t) (ft) (t)
[kg] [m] [m] [m] [m] [m] [m] [m] [m]
100,000 51 58 93 128 209 278 418 511
45,359.00 | 15.7 17.8 28.2 38.9 63.8 84.9 127.3 | 155.5
150,000 58 66 106 146 239 319 478 584
68,038.50 18 20.4 32.3 44.5 73.1 97.2 145.7 178
200,000 64 73 117 161 263 351 526 643
90,718.00| 19.8 22.5 35.5 49 80.4 106.9 160.4 | 195.9
300,000 74 84 134 184 301 402 602 736
136,077.00| 22.6 25.7 40.6 56.1 92.1 122.4 183.6 | 224.3
500,000 87 99 159 218 357 476 714 873
226,795.00| 26.8 30.5 48.2 66.5 109.2 145.1 217.7 | 265.9
700,000 98 111 178 244 400 533 799 977
317,513.00| 30 34.1 53.9 74.4 122.1 162.4 2436 | 297.4
1,000,000 | 110 125 200 275 450 600 900 1,100
453,590.00| 33.8 38.4 60.7 83.7 137.5 182.9 274.3 335
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X 2-7. Y853 1.2.153(EZFZINEWQD) 1.60Ibs =3 g&ep)o] kA A e,
TEY FHAMLAHE| S2AHz HWEHz|Hel| =Z4Z FHAMAHZ| S2He| [U5FHeHe]
(Ib (ft (ft) ft) (Ib) () () ()
[kg] [m] [m] [m] [kg] [m] [m] [m]
7,000.0 1,033.0 620.0 372.0
0.0 0.0 0.0 0.0 3,175.1 314.9 189.0 113.4
2.0 200.0 200.0 200.0 8,000.0 1,055.0 633.0 380.0
0.9 61.0 61.0 61.0 3,628.7 321.6 192.9 115.8
5.0 200.0 200.0 200.0 9,000.0 1,074.0 644.0 387.0
2.3 61.0 61.0 61.0 4,082.3 327.4 196.3 118.0
10.0 200.0 200.0 200.0 10,000.0 1,091.0 654.0 393.0
4.5 61.0 61.0 61.0 4,535.9 332.5 199.3 119.8
20.0 200.0 200.0 200.0 15,000.0 1,154.0 693.0 416.0
9.1 61.0 61.0 61.0 6,803.9 351.7 211.2 126.8
40.0 200.0 200.0 200.0 20,000.0 1,199.0 719.0 432 .0
18.1 61.0 61.0 61.0 9,071.8 365.5 219.2 131.7
60.0 200.0 200.0 200.0 25,000.0 1,233.0 740.0 444 .0
27.2 61.0 61.0 61.0 11,339.8 375.8 225.6 135.3
80.0 224 .0 200.0 200.0 30,000.0 1,260.0 756.0 454 .0
36.3 68.3 61.0 61.0 13,607.7 384.0 230.4 138.4
100.0 268.0 200.0 200.0 40,000.0 1,303.0 782.0 469.0
45.4 81.7 61.0 61.0 18,143.6 397.2 238.4 143.0
150.0 348.0 209.0 200.0 50,000.0 1,335.0 801.0 481.0
68.0 106.1 63.7 61.0 22,679.5 406.9 244 1 146.6
200.0 404.0 242.0 200.0 60,000.0 1,362.0 817.0 490.0
90.7 123.1 73.8 61.0 27,215.4 4151 249.0 149.4
300.0 481.0 289.0 200.0 70,000.0 1,384.0 830.0 498.0
136.1 146.6 88.1 61.0 31,751.3 421.8 253.0 151.8
400.0 535.0 321.0 200.0 80,000.0 1,402.0 841.0 505.0
181.4 163.1 97.8 61.0 36,287.2 427.3 256.3 153.9
600.0 610.0 366.0 220.0 90,000.0 1,419.0 851.0 511.0
272.2 185.9 111.6 67.1 40,823.1 432 .5 259.4 155.8
800.0 662.0 397.0 238.0 100,000.0 1,434 .0 860.0 516.0
362.9 201.8 121.0 72.5 45,359.0 437 1 262.1 157.3
1,000.0 702.0 421.0 253.0 150,000.0 1,489.0 894.0 536.0
453.6 214.0 128.3 771 68,038.5 453.8 272.5 163.4
1,500.0 774.0 464.0 279.0 200,000.0 1,528.0 917.0 550.0
680.4 235.9 141.4 85.0 90,718.0 465.7 279.5 167.6
2,000.0 824.0 494 .0 297.0 250,000.0 1,558.0 935.0 561.0
907.2 251.2 150.6 90.5 113,397.5 474 .9 285.0 171.0
2,500.0 862.0 517.0 310.0 300,000.0 1,582.0 949.0 569.0
1,134.0 262.7 157.6 94.5 136,077.0 482 .2 289.3 173.4
3,000.0 893.0 536.0 322.0 350,000.0 1,601.0 961.0 577.0
1,360.8 272 .2 163.4 98.1 158,756.5 488.0 292.9 175.9
3,500.0 919.0 551.0 331.0 400,000.0 1,619.0 971.0 583.0
1,587.6 280.1 167.9 100.9 181,436.0 493.5 296.0 177.7
4.,000.0 941.0 565.0 339.0 450,000.0 1,633.0 980.0 588.0
1,814.4 286.8 172.2 103.3 204,115.5 497.7 298.7 179.2
5,000.0 978.0 587.0 352.0 500,000.0 1,647.0 988.0 593.0
2,268.0 298.1 178.9 107.3 226,795.0 502.0 301.1 180.7
6,000.0 1,008.0 605.0 363.0 >500,000 —~ —~ —~
T4 =5 T6
2,721.5 307.2 184.4 110.6 >226,795.0
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U FYEW | AmtE AT 2
(Ib) (t)
[kg] [m]
100.0 670.0
45.4 204.2
125.0 744.0
56.7 226.8
150.0 815.0
68.0 248.4
175.0 875.0
79.4 266.7
200.0 927.0
90.7 282.5
225.0 973.0
102.1 296.6
250.0 1,014.0
113.4 309.1
275.0 1,051.0
124.7 320.3
300.0 1,085.0
136.1 330.7
325.0 1,116.0
147.4 340.2
350.0 1,145.0
158.8 349.0
375.0 1,172.0
170.1 357.2
400.0 1,197.0
181.4 364.8
425.0 1,220.0
192.8 371.9
450.0 1,243.0
204 1 378.9
450.0 1,250.0
204 1 381.0
ZAObEMZ| = -1133.9 + [389XIn(FHFHZE)], 2 FYZL2 |bs EH
zauotEA2|= ft Ehlolod, 2 HElE= 670 ftolch In2 Xtedths=(natural logarithm)o|C}.
Fofl L2 HYAS ALESto] O gl o FHZ Wl oist HaukHAR Y 5 8= =X Y et

178 — 128




X 2-9. g 1.2.28(E=ZFINEWQD) 1.60 1bs o3t ©&eF) b A g,

~morm | THAM | 4 WEREHE| | oz | THAY | S32HZ | HEZHE

T'__—|—|<; 7‘IE'_| oEj'lE-I 7'|E_| T'__—|—|ol: 7‘IE'_| (ft) 7'|E_|
(Ib) () () () (Ib) (ft) () (ft)
[kg] [m] [m] [m] [kg] [m] [m] [m]

1 100 100 100 7,000 366 220 132
0.45359 30.48 30.48 30.48 3175.13 | 111.5568 | 67.056 | 40.2336
2 100 100 100 8,000 376 226 135
0.90718 30.48 30.48 30.48 3628.72 | 114.6048 | 68.8848 | 41.148
5 100 100 100 9,000 385 231 139
2.26795 30.48 30.48 30.48 4082.31 | 117.348 | 70.4088 | 42.3672
10 100 100 100 10,000 394 236 142
4.5359 30.48 30.48 30.48 4535.9 | 120.0912 | 71.9328 | 43.2816
20 100 100 100 15,000 427 256 154
9.0718 30.48 30.48 30.48 6803.85 | 130.1496 | 78.0288 | 46.9392
40 113 100 100 20,000 451 271 162
18.1436 | 34.4424 30.48 30.48 9071.8 | 137.4648 | 82.6008 | 49.3776
60 123 100 100 25,000 471 282 169
27.2154 | 37.4904 30.48 30.48 11339.75 | 143.5608 | 85.9536 | 51.5112
80 131 100 100 30,000 487 292 175
36.2872 | 39.9288 30.48 30.48 13607.7 | 148.4376 | 89.0016 53.34
100 138 100 100 40,000 514 308 185
45.359 42.0624 30.48 30.48 18143.6 | 156.6672 | 93.8784 | 56.388
150 152 100 100 50,000 535 321 193
68.0385 | 46.3296 30.48 30.48 22679.5 | 163.068 | 97.8408 | 58.8264
200 162 100 100 60,000 553 332 199
90.718 49.3776 30.48 30.48 27215.4 | 168.5544 | 101.1936 | 60.6552
300 179 107 100 70,000 568 341 204
136.077 | 54.5592 | 32.6136 30.48 31751.3 | 173.1264 | 103.9368 | 62.1792
400 192 115 100 80,000 581 349 209
181.436 | 58.5216 | 35.052 30.48 36287.2 | 177.0888 | 106.3752 | 63.7032
600 211 127 100 90,000 593 356 214
272.154 | 64.3128 | 38.7096 30.48 40823.1 | 180.7464 | 108.5088 | 65.2272
800 226 136 100 100,000 604 362 217
362.872 | 68.8848 | 41.4528 30.48 45359 | 184.0992 | 110.3376 | 66.1416
1,000 238 143 100 150,000 647 388 233
453.59 72.5424 | 43.5864 30.48 68038.5 | 197.2056 | 118.2624 | 71.0184
1,500 262 157 100 200,000 647 407 244
680.385 | 79.8576 | 47.8536 30.48 90718 | 197.2056 | 124.0536 | 74.3712
2,000 279 168 101 250,000 678 422 253
907.18 85.0392 | 51.2064 | 30.7848 | 113397.5 | 206.6544 | 128.6256 | 77.1144
2,500 294 176 106 300,000 703 434 260
1133.975 | 89.6112 | 53.6448 | 32.3088 | 136077 | 214.2744 | 132.2832 | 79.248
3,000 306 183 110 350,000 723 445 267
1360.77 | 93.2688 | 55.7784 | 33.528 | 158756.5 | 220.3704 | 135.636 | 81.3816
3,500 316 190 114 400,000 757 454 272
1587.565 | 96.3168 57.912 34.7472 | 181436 | 230.7336 | 138.3792 | 82.9056
4,000 325 195 117 450,000 771 462 277
1814.36 99.06 59.436 35.6616 | 204115.5 | 235.0008 | 140.8176 | 84.4296
5,000 341 205 123 500,000 783 470 282
2267.95 | 103.9368 | 62.484 37.4904 | 226795 | 238.6584 | 143.256 | 85.9536
6,000 355 213 128 >500,000 =4 ~c =6

2721.54 | 108.204 | 64.9224 | 39.0144 | >226795 B B B
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25 HEAHE| L& oA
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O 7x20| we s o5

- ot AHE| tHatAld, AGS(H/R), AGS(L)

L oIxE] ChabAlMel TR T AIMOl Y
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O ok el (L EAz|Hal) AS of Al

-‘AGS(L) = AGS(H/R) AGS(L) = AGS(H == 1)
1.2.25. 272kg 1.2.28. 272kg
EtetiZiAz 6m F(H) 1 A8 |Etefnzirizl] 30.48m ()1 M
ez Az 23m 64mx0.36=23m |WHEZ2|Hz2l| 23m | 64mx0.36=23m
T A2lE HAHE A& 23m = H2|E HAH2| ML : 30.48m
‘AGS(H/R) = AGS(H/R) ‘AGS(H/R) = AGS(H =& 1)
1.2.25. 680kg 1.2.25. 680kg
EtetiZiAz 6m F(H) 1 A8 |Erefmzirizl] 30.48m ()1 M
79.9m X0.36=28.8
L2242 A2] | 28.8m [79.9mx0.36=28.8m[LHFZ2|Hz2l| 28.8m
m
T H2lE HAZ HE : 28.8m = 7H2l= HAHz M2 : 30.48m
‘AGS(H/R) = AGS(H/R) ‘AGS(H/R) = AGS(H £+ L)
1.2.2=. 1,587kg 1.2.2=. 1,587kg
EtoF 72| 6m () 1 ®g |etekuziriezl] 30.48m ()1 Mg
WEza/7al | 34.6m | 96mx0.36=34.6m |LHEZA2[HRI| 34.6m |96mx0.36=34.6m
T Hels HAZ M2 0 34.6m £ H2|E HAHZ M2 : 34.6m

O 1.2.12 T3k 180kg olst / 1.2.25 =3tk 680kg Ol olm, QI A|lME0|
AGS(H/R)Y Z=Rolle WEZe|H2|I| <Z2-7> ¥ <E2-9>9| YEZH2|He| 2ot Z4ad 5
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ek AHel 2
(Ibs) (ft)
[kg] [m]
< 100072 50
< 453.59 15.2
1,500 56
680.4 17
2,000 61
907.2 18.5
3,000 68
1,360.80 20.8
5,000 80
2,268.00 24.3
7,000 88
3,175.10 26.9
10,000 98
4,535.90 30
15,000 112
6,803.90 34
20,000 122
9,071.80 37.2
30,000 138
13,607.70 42.2
50,000 163
22,679.50 49.5
70,000 181
31,751.30 55.1
100,000 204
45,359.00 62
150,000 234
68,038.50 71.4
200,000 260
90,718.00 79.3
300,000 303
136,077.00 92.5

500,000 372
226,795.00 113.4

700,000 428
317,513.00 130.5
1,000,0007° 500
453,590.00 152.3
1,500,000 577
680,385.00 175.8
2,000,000 630
907,180.00 192
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£ 1,000~96,000 Ibs

E| A2l 75 ft

exp[2.47+0.2368*In(W)+0.00384*{In(W)}*]
exp[—30.833+{307.465+260.417+In(D)}'"/?]

& Z otz 96,000~1,000,000 Ibs

34 D

W

exp[7.2297-0.5984*In(W)+0.04046*{In(W)}?]

exp[7.395+{-124.002+24.716+*In(D)}'?]

34 D

W

2 HFH2AHE] 7|E

f 1,000~84,000 Ibs

z|27{2| 50ft

exp[2.0325+0.2488In(W)+0.00313*{In(W)}?]

exp[—39.744+{930.257+319.49+In(D)}"/?]

& Z ok 84,000~1,000,000 Ibs
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TZofy FAHAY 2 S2AHIT ¢ | XAy ek yeAe|Hez T 3
(Ibs) (ft (t)
[kg] [m] [m]

< 10072 37 23

< 45.47? 11.3 7.0
150 43 27
68 12.9 8.1
200 47 29
90.7 14.3 8.9
300 54 33
136.1 16.3 10.2
500 63 40
226.8 19.4 12.1
700 71 44
317.5 21.7 13.5
1,000 80 50
453.6 24.4 15.2
1,500 92 57
680.4 27.9 17.4
2,000 101 63
907.2 30.7 19.2
3,000 115 72

1,360.80 35.2 22
5,000 137 85

2,268.00 41.7 26.1
7,000 153 96

3,175.10 46.6 29.2

10,000 172 108

4,535.90 52.5 32.8

15,000 197 123

6,803.90 60.1 37.6

20,000 217 136

9,071.80 66.2 41 .4

30,000 249 155

13,607.70 75.8 47 .4

50,000 295 184

22,679.50 89.8 56.1
70,000 330 206
31,751.30 100.5 62.8
100,000 371 232
45,359.00 113.2 70.7
150,000 425 266
68,038.50 129.6 81
200,000 468 292
90,718.00 142.6 89.1
300,000 536 335
136,077.00 163.2 102
500,000 635 397
226,795.00 193.5 121
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#® -1 =534 HAY 54 & &2 FFUATG 05.20, Table 7).

Exposed Site
Construction Type

PES Holdings

HD1.1/1.2

HD1.3/1.4 No PES Notes

Lightweight

As HD1.3/1.4

Medium-walled
(150mm RC or 215mm brick)

16mm mild-steel plate.
Security requirements to
be incorporated into the
design.

Earth-covered ESH

16mm mild-steel plate.
Security requirements to
be incorporated into the
design.

Heavy-walled
(450mm RC or 680mm brick)

50mm mild-steel plate.
Secunty requirements to
be incorporated into the
design.

The national authority
shall lay down security
standards however
these should meet the
minimum of IATG
0910

Similarly it should be
noted that the door
hinges should be
suitable for the task.

The main requirement Prime requirement is
is explosives safety, explosives safety,
followed by physical followed by physical
security. security.

Generally to be as Generally to be as
approved by IATG approved by IATG
058.10 09.10
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(2) ¥y A5 7Mes AFAARE Adste 4 A 2 91 s
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Q) W& HHg A&, A8 EAY AANE AHEstH WE 3y A4S A4
22 Zlo] =S vjEslof sta HJEE AT A5 Exlo] Ho|x &
T=5 &ofF 3t}
t}) gheFAn] 4 (Air Force Munitions Facilities Standard Guide Vol. 1)
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2h) FA4 A= W AgS B3I fste] AMgSsteE BE fEe A
7.56mm ol 4 MW FEol FA 1.5mm ol PVBE HFAIZ HIH
g, 7 6mm o]’ Fg|7FRU]EPC), YRE A
v =]l AR E ARSI

mh) ARt fElQl A wkdisHo] b= E(ASF ¢ Anti-Shatter Film)< F-23s}
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2}, £2] ¥ (Substantial Dividing Wall)
D vl=9 &9 #4H 7|+
7hH &899 A9 (NAVSEA OP 5)
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W) 288 AA 84 (AFMAN 91-201, DoD 4145.26-M, NAVSEA OP 5)
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(3 ZIYE A=74% 2,500psi o], & M IS HitE& QdHof
(stagger) 3ttt

(4) 2= F28¥LS “NSAVFAC P-397(UFC 3-340-02)” o] ¢JAste A=
ojoF 3t}

(5) 12in 89 =¥ oA (W.H. Zehrt, JR., et.al., “Performance criteria

for 12inch concrete substantial dividing walls” , Proc. 26th DoD

.

Explosives Safety Seminar, 1994.)
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2 Zelvle] A 9 o]AAE (AFMAN 91-201)
D) 117 H) AAZFL 425bs, WA o] AAz 3ft o]ato]ojok g},

(2) 1.219< A5 &Fofgo] Hu 5,000bset MCE7}F 425lbsolv A A=
7} 0.20Ibs/ft?

() 1229 A% =F &S Ao 5,000lbse] .
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7 NPW= vl=re] 3145 ©<F31(HPM : High Performance Magazine)ol %
|+ Ho2 NPW=E 23 449 AL ¥y gz HE3
o 2 AR A Atolol= Fx Fido] WA M AR THed £F0
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FAL B2 A&(F 12ft) ¥ 5 2FFZ A3

(2) 7}¥(relocatable) NPW+ 3}8F gt A2k (CBC : Chemically Bonded
Ceramic) AR THE Fo] mjo} 3 F&(steel griNg A& Fe <]
&4 BES Y3 wteEY 99 289 o], T4, ®:olv 4%
5ft 2.5in, 5ft 8in, 7ft 1line|tt. CBC& A" A &A@GOpchHeolH d=4=
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+ 2,500psi, CEMCOM Research Associates,inc7} 7§23l A& o]t}
(3) 7k NPWe] e 19 [-29 2o

7 dukALe (DESR 6055.09)

(D BA B AAE A4S FAHES £H3% £ ut 218 /A
51712 Agstel, HA4E 1510t
@) &0l 4712, H1E, 23 WA Fo| xifo] HA FES Fof st

(4) =ol7} 20ft ofsiel o) i F2 HA 3ft o]l

20t o]4<l W o] TR Zo 5ft o] go]ojo} k.

Q) waner 178 - 157

E
e
o
N

O




—_
10

A

MA S o s B

A kool shrtol
Aee Bu

shm A%

S

i oF

F 4 9louh PESU} ES

S

=2 7l7ko] AXA]

1T} (DA PAM 385-64)

-

Ho]: 3

[<

) o] ¢ (DESR 6055.09)

s

(PES)L}

of 717A

<

o

Xo]'

o ¥ Fth

g
W
(-

H

Ax g

b sl (DESR 6055.09)

oo WM AA AT

) I ARTG It =

S}
=

Fa0] 2

B

=1

°
yal

Reference
point

g

=

=

0% mm) minimum

I

=

a

]
i
i

i
]

11

.
Slepng
Lerrain

A,

=

I=11=IL

\

r 2"’
/
i i

A

/
T P—T1

I,

—

/

N\
/

Stack

=

Line—of=Sight—,

ot (29 1-3

.

o) ol Al 714 71 2 AFe] ol(e] 6ft)

Al

o
M
o)
Gl

o

B

a3 11-3. 3}

Hlo
Hr

N

o], &o], #A]

A

10
0

Ho
=

ar

178 — 158

o4&

iFO| ALC
o TN e



np) o2 e ¥ (Drawing No. DEF 149-30-01)
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BH-s ARt WHoE 7 5 Joh FEFH(heavy wal) A=

TN B Tlse skl Wil ) e AAE et glth

= =

_1_:[]_
(2) HD 11599 <& <FgFo] 75,000kgs =#3tH ool 533K Y=

HRE O T o] Fste] Mok .
(3) o] where] 2/301440] BFe] HRFKe] Y Yo FS FIHA
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Aok Wtk 7o A HAD) D-QPE Axdt

) B4 %8 (29 -5 #=)

(D e e] dol PESS] Zdolrtt 1Im o] dojok gt

2 AAEE 12 Btk @AY v $HHOZHE 265 o]3to]ojok gt
(3) WHe] T2 AAE g&of FoldA Fo] 2.4m o] Folojof Frt.

@) HEo Fole 2° U AAd FEERT 0.6m o] Zolof gt
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nh) ZAYE P

(D ZAYUEE= Fol vl a3=7) 6ol &3 vF WY FAE
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o AA FololA EAL Fo] 24m o]ifeolBng FAd
40cm o)’dold EAHO r|F& wEITn AT 5 glon, I
-6 ot Wulo] o 45cmo|th.

2 Z2AYERZ X3 AP (wval) e I2PES 27 -6 F=3ATH

Building

0.45m concrete
or 0.7m brick

-I 0.6m OR 2° Rule,
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B e
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v}, 2+3] B & tj(operational shields)
D AdEs dn
b AYREE BEe) BAE AAPolt AN RE BLARE PR
of A, AU, AUS BB3Y] % Rolth o] T o] AgIE &Y

Hode AgA4e B7hdobop gt (DoD 4145.26-M)

ol
-

W) F3 FA(deflagrations)oll HHE = @2 F353 o4, 9d, €
Addl, $1FB7H= o9 HAFH FEEY & AHst #AE, € =
(heat output), A4E5E, A 3 9 7|ZF, B2 di(shields)e] ®ol
W E ARG AA, =EE AL JHEIAE AA9E 2 dA&
=42 Y APS esfof gk

Q) wanew 178 — 161
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th AYEsE ZZF9 948 2.3psi o4, A A 59ft-lb o]dt, F4
(thermal flux) 0.3cal/cm?/secE2HE HYAE HBs= Axo|th. (DA
PAM 385-64)
a}) TAARl gkl zHoly Faljet vEgdeke]
8 itk (AMC-R 385-100)
Zargo] xghyE A4 #APde 44 AYrRagE EeFHojor
593 919% 28 Al AYrIUE 23y AYATL dAe

e AR Ert

2

u})

2) APRTY BIA%

7 gut 15bse] INT 57} F%e] o] wolA 3ft, nietol A 2t o4
o] AHE W FA 12in9 R AQAES FEE 2T TNT
TS HE REa0W 1Zsof 6bs ol&td 12in Felye AYRIUE
AH8 7FHsstok (AMC-R 385-100)

) 57 30ine] £ 50ibs olste] INT S7t5&e] shefo Ag 7hs
i, olw wws wigtolA Wolx Azle 12ng FYsth TNT 57}

Fe =E 73—?— TEZ ko 20lbs ol8to A Abgo] 7HsEith

2 70lbs ©l8}e] TNT S7bE%e shofel tiste] A

HH g nlgoA o]AATE 12inE FYstth. TNT

$- mZ3hoF 28lbs ostell A Abgo] 7hssi

Zubgo] 2 Fvo] H4 126w HeLE W

Hate] T, 27], YA 5o AAEZ ok Frh. (NAVSEA OP 5)

mh) 71Ee] AXE WHEHe AdnstE AHE 7b53Hh (NAVSEA OP 5)

#) L1F 10g olshe] a#siel £8Ae] BRI ALHE AYRIvE
MIL-STD-398¢] oAt Al@siof @k JPE7} @ ZYo] AL
t AYAREYE ML-STD 398 A e APL A gole Huf,
A A F7EEQL S1Fe] flhe AS FWekE A8S Aok o

o] AYe LIF 50g olste] Zoke] EF3h BT, HUOLREH BE

Q) wanew 178 — 162
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S 135 400g olte] ZokAE, Q4w BY 7] Sof et ohE)
o th3l] REsl= BHHFeE AAE st (NAVSEA OP 5)

A EF U EPCOY PMMAE A Eig el sopgo] 248 o Zu
el 2o} whd Aol w0l T,

o} 15lbs o]8te] EuEos ~doly 7| Aol AYRIYE AL 715
sheh.

3 AAFESY 5F (NAVSEA OP 5)
7H NSWC¢] Indian Head Div.ol|A o}ale] & [[-29} Z& 371A 79 =

¥ -2 AYRBU F5.

Allowed
Shield w H T M D Comments NEW
of PES
Bazil 20 24 0.5 pc | 20 only base secured 15¢g
Sandusky 33 34 0.5 PC 42 base secured and top 90g
secured
Lab Guard Model # 15 29 0.125& PC 26 set on table top and 13g
D-15-29PC 0.25 PMMA secured to laboratory lat-
tice

where W = width (inches),
H = height (inches),
T = thickness (inches),
M = material of construction,
D= minimum distance (inches) from the charge to the head position of a sitting operator
(in this case, distance around the side of a shield)

W ¥ [0-78% 18 1[-89) Sandusky®} Brazil PRI RS 235}
At




o i 2 Polyewrborate
Frarr

T cpec S L |
T PEAL Bar s Xx Tu W | N |
‘_*“I_ i

e, :

Beoch Tep

NI T . -_.J
19 11-7. Sandusky 2R 5.

200
operator side
i lager 1720
polycarbenate
24 73 nom explosive aido
“ 18
Hels2 SR ey -
WD W &
I coated with RTV
1
o o o o o a2
Y @ T 174-20 machine
scraw
K p s d P
aluminum
Seraws not in fine and not unilormly spaced by design
{Face view) Iside view)

9 11-8. Brazil 2qg9 2 354,
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O M=l
7o ml=e] 2 Adn] T)E
D I=3 dut
7h b gletEAe A AWG no. 1/0(27 8.251mm) o] 4S A
ok k. (NAVSEA OP 5)
W FEEE HAAY 100t o] e HA-S wA|sfof gt
h HAAGL 2502 ojyje]ofof it}
Zh) BsAg = ¥ 100ft - FA ol o gheh(DA PAM 385-64)

W) BE SEAHE 2] o)yl ddstEde MA. AEe Fd} 2501t
dom z38he o) 100ft vhek AshEA 7k FobeE

WD StobR BE Aol SRFHL XD A FFAAE AUin ool
oF gt

M) FFEAE AR B BAZRE 5t oY oAHA e ol
M 3ok Fek

o FekF AE] AP ANHFAE AYEMe] HA REFANE B
ok gt

S
oY
e
oy
z
X
1o
o

X
N
A,
-
[>
m

i
>
o

l
)
A
et
-
o,
1o
bt
>
lo
fru
l-'O

(@ 7F&4d w71 AWG No. 1/0(&7 : 8.25Imm)olH F+8] = T8 J&E
A Aol EZ AX| g},

(3) np2E 27190 AEL Z nxEQ] wdrE(termination point)oll = A &
(ground rod) 27] o]4o] AXAHojof sl ojAL H AR HAE9
22 HA e} A= ojoF gttt mt2ETE 27) o]l -9 FH A w(ground
girdle)7} A&9] 2z FA ol AZAE oo ghr}.
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4) 22 HA : ZE HAAEH HA o %“%L(bond)ﬁ TEE W5 x4
EAE AWG 1/0 o]/ midd Fedoly HH s 944

(5) =Alo] AEZHEE o|AAF 6ft o] FAFHEE nfrE Hx. 3
T 4dol7} 50ft o] A5 uwl 10ft T o]AAE = 1ftH FUhgo.

6) A& =o]7} 50ftE T &5 = 10ft & 1ft¥ S7tgo)

(2) &0y HAZ v2EE At B 54 ntAEY A FEEA
(air terminal) 3+ 7} & wlF BE 2709 ek =AS AR o 3ot

) mt=E+= 100ft Sd7ARel 23 Hd=o

o?
foi
i
b
Jhu
2
i)

o) F&A
(D) A& AxE FZGAHar termina)E3 Q3t=A, HA A|x=Ho =z
T E

271 A7 e lsor B,

N

@) ®E FREAE 271 o) A=A A sty Ed7} 250t o] /3l
7d-%- W 100ft viek 17he] QI8 =& F7b_ieh,
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o) A3, AA ofx gobwel vt Fo| o Ao 3T
3 B FzEY BAYSL ul 5ft ulth FA7]1Ho 2 H(bond)s o of
.

AP

0 2], & A, ] & &+-H
7}, 7] - vl A& (NAVSEA OP 5)
D AzAIAY AFADHEF A7AAE JF2)dde d4ade ERolY F717F
Hro 2 HjlEE F JEF N EA e vE AR I Hblade) S 7HR
Hj 7] #-& A ]3] oF fiE‘r He] HHE WE A7AIAY g FFef B3t
Hojok st uwjr] Al2ElL Eoal HA|7} FHojok st AHr|FHOoT HA
o} AW E jof st
2 BE A2 g2 mEsly] dol TR FU)WH A2 23
ojof 3} o] 5 HlY] A|AHlE AHU|AH o7 HAist]of sl 3Fefo] @ Ho]

=4 -
A= Xl = AFA B7HE ToboR itk

1

3 FHE Bxlo] e AE FxIIU AAFTIIFY AlxEHo] s W F
7] WiEAR 7} AXE oo it} F7] viEA A=
(negative pressure)e] A =& ZHAE oo} 3ttt

U &2 A - vl= 4 (DA PAM 385-64)

1 TNT, HIEZ, Explosive D, #H¥XAAH B 534 & of B AF A
do=g sF7sj o gt

>

2) WAY AT EXS 54 =1 #H7| AZMA s st 5
F7717F £t & Explosive De AAA g0z FASof ) 3203
¢k, lead azide, mercury fulminate, o3&, 2}5}A)|, Ao|&-8 HEZAAM
o|ZHAY FE 3 o] W 3jef sHAl A s oF gt

7h ol& 3ZlefEo] Aol REFE AXH MF A2EHES ARG stal 7]

A7F EAstA 2" 3] v E = ojoF g

B olE MAY sk THHE AF Azge A

Q) wane 178 - 167
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W7} 25lbs ©]
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el
ol
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g = A sere] BAe A AY wrf Arttk & W o)L )

ok 3o, A2Ele RSt RESS Bostel F U9E ol
st

uh steF £71 =Y FHE A7HOE FAsok s HAE whde] & W
EEL

o WS, WA

D #H3gtefo] viEs=

e g A%

7PAA H &3

Hpocket)e] §lojof star, 3
e WAL Yste] 0.25n/fte] FHlE&
AHE H3loko] Fofl HAA JFAH JFHE ZEI7HA

= g (overflow)ol] &3l Ff3h=

o= A (DA PAM 385-64)
AAANA FhoFS

BE W5 sholZof e
glofof Ttk W5 volLw
SR =]

714 of

A (sump)©]

#H sleko] F=

A)Y
1>
b
)
X
rTr
5
X
_0|L
rlr
o
)
2L
A
ot
10

2) A

3) Aokl ot Eold FFAAA e WGTE
oli, ekl H oRF HAss] 5ol
1= o] Qofob . Asere WAE wsTU ST
At ok sr), W5 # 8ok

Aok gk,

o
z2g

ko) e
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O EIIEX

(2) "7 2R P33 (NFPA)S] Standard 70, Article 549 93 ZEZ o7
StAsitty Feld AFE wreA AX|(devices)w= 83 YFolvt A

AP g@el g B BE @Al AT 5 ok

G‘y PRIALRLY 178 — 170




omg TUE ABAE A8 ook @t MEY AEE Akl
Au| AstEe W YR dside] R4, wef, sdold FHAE

dod g Atk

v WE A7IAA  UN9 #4 (UN ITAG 05.40)
D A7IAAE BEo] Q3 AFAY EFATAG 05.40)

(1) M5 A(Category A) : FE¢A 7txy F7|7F A8k A 9= 3719
A 9(zone) o2 FE3Th HEF A= KOSHAS 7123 g 44 &

o5ttt

(2) W5 B(Category B) : F&4d EX&7o] 2AHAY FAHE AL
2 3Me AY@one)oz FEIT HF KOSHA S E313% 93
Faot Fdsith AdxdolM s FASA doy AITY Gzt

(3) M3 C(Category C) : BHARJA AR 2ZoA A 7|AY ¢4

X8 o] of7|H A v Ee FE 1

(4) ¥ D(Category D) :
a

D1
st AREHE A=

2) ¥5 A B Bl &= ¥FE Ve
WE7|E2 KOSHA W+ 79 TR/ dleaolsin. ot ofegel 22
F7F qt4ol Aok

(1) <3t ¥Z(Encapsulation) : I EHo|Y HIrted FH=E

=]
n
34 71AE AdslsE 75 BAZ]E Ex m, AFE s Y 1, 2
=}

flo
12

(2) £ FZ&(Powder) : FAolY 2 £LS gt WE5l 3}
Ast= 715, BAI71E Ex q, AHS 7Hs A9 1, 2

Q) 718t . BAEENA A7 7FE BRed FH9 F
H3E o7lsiAY Az F3E s &

ox,
o ©
gQ
oo
>
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P ‘n’ E( ‘n’ type) = FA7|E Exn

(1) ¥l23}=(Non Sparking) W% : % A]7]E Ex nA

(th #H ] @H(Enclosed Break) W% : #A]7]% Ex nW

(2h) o9 A A gHEnergy Limitation) WZ : ¥A]17]& Ex nL

(mp) ©<= ¢+ (Simplified Pressureisation) % : ¥A]7]& Ex nP

(1h) AgF 3 F(Restricted Breathing) ¥ : % A]7]& Ex nR

Q) wanew 178 — 172




N
=
rl’E
o

I (DESR 6055.09, DDESB TP-15)
e =8 71E9 sLsit.

W) 7-bar gekal

(D HARAGZ 1
(2) 34 FH+=

(3) ®FeF A ol 4

.15 500,0001bs

ofAl(arch) & ot HF=§

= Ao
7 4 Aol
@) Hd 9 8 SdE FF9 3tz - 443 FE 4 1015psi(7barn),
J= 2 13.9W " (psi-ms)
th 3-bar BefFal
(D HAAZZF : 1.15 500,0001bs.
(2) 3 bar &F31e MW ¥ g ZFo] 7 bar ©&efy WE FRHOE T}
shA ggou mA Y gefuRt= st
Q) &kt A- = 7 bar &Rt A Aoy nA o] Hoh= AGHA
o]A] &t
4 A8 9 9 U+ FFY st - AAE F59 4 435 psi@ barn),
dH >~ 11.3W"(psi-ms)

2 v o)(Undefined) ®efx @ o]&F &

AL TN FE

oFaL Zol

A FERHoZ JH oF
& FEIF = Aol
(D) Hh A= : 1.1 500,0001bs.
(2) )T BFu FolA FRHOEZ I FAY FxRIHo FEI
BRI gl A-felth
() mAel, 3 Bar, 7 Bar BA|5d &L AgolAe ZIF a5
Y FEv dY

212 108 psi, U2~ 19W(psi-ms)

Al
] o}x]3(semi circular arch), ¥3& o}x3(oval arch), AFzt

v} A~ 3
'_'———
(rectangular box) °l=F ©ies AT FIATUE & A9 A

odh

r
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AYER AAIT T 11-900 ofx @ eofare} vk2g whefao] wef
= EAsHAH.

Soil cover

Arch Header beam

Pilaster
Headwall

Pilaster

Vent Doors
<Arch-Type> <Box-Type>

a3 -9 obx3 erefmel b~y eheka (UFC 4-420-0D).

W) A FAYE Bt w8 Aste] BAA AT
h AH¥(head wal)e & F2E9 HAETE 25t o] Folof ot
2}) e o] of&d HAd

NE(wing walD® T ZIATER A& &
N e AH7MA] AR AEstAY G ol=F &efa EU) Hy A

3 olEFd ©efae BE

7h &kl BES FAE 2t oY, &k FxEo] Ad FHu A=
I7HA= 18 1-103 o] HP& FX3tL T o AAE FiL B5E

O HRIAI 178 - 174




Minimum 2ft (600 mm) soil cover

. JH Limit stones to the lower
i center of earth cover

BAAGAZINE FRONT,

[ tate: Headwall
pnitted for clarity.

Maximum side (and rear) slope must be
maintained at 2 horizontal to 1 vertical.
Limit stones to the lower

center of earth cover

2 11-10. o]2F wefme] BE (UFC 4-420-01).

3
olgF ®efueol =W-e WBDGSl “Ammunition And Explosives Storage

pproved for New Construction“ell &% o o}

=

Magazines : ECM

L AE ek
D A4E &ofae T7 2 AAVE (14 IATG 02.20)
7P 7+ H(reinforced) ¥eFa1(ESH : Explosive Storehouse)
(D) ¥& 57 450mm EZ ZIYE == 57 680mm E20 2 A3}
A 150mm¢el & ZAZ ERC : reinforced concrete)o] T}
W) wk 723l9 erefar(semi-Reinforced ESH) @ 114 HH O Z2RE A4
5 B3 H e dA3n

7 450mm E2 Z2IPE == %7 680mm EEo02 AA
Kol

odk

l

ok

.

50mm E¥(mild steel) oy T3 HEHS 7 A
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th %3 7 E(medium building): A& @ ol} vIAEE Boko) o3 BES

(1) W& 215mm E&2o|u =53 #3588 717}
E

o) A 1 %(hght buﬂdmg)
D ¥, Ae BF AF AdE A3

2) Category Group 42 A]/33¥ ®eFar (Category Group 42, Ammunition
Storage Overview)
7hH Zbel e 1% 42(CG 42) €¢Fa 718
(D greFae] =71 167m*(1,800ft)ell A 613m*(6,600ft*)7}A] o]t}
(2) ¥AE 8in T, AH&d HE2 #4(0.5in), F2 FH A
225mmQ9in), <HHE ¥ HIZL2 Sz Al(staggered)ste] 113mm A}
7}8 o] Ax=

rlo

N
FAdoh HAgE 200mme] E2IYE BEO0F A FEE

d, 82 Aol #4 Fo] REHEF s W e AWEY 23

EE A WHoRE N3T 5 A4

) Aoy ML 2ol A& F3tet FERAA FIAst=5 A3t
H &g BE WA 2o A xACE Jth AR HTS #4472
o] WAL 0.062m%(96in%) ©]slo]oj ok Frh

(4) Pt Fatel 2o FgstEs AlFstE F7 = 15cmé F4+7
E=Z 150mm X 150mm W4xXW4 w2 B33

(B) EYEL JRE 12 gauge RO g 78 T/ 45cme A == F
A 2mme] @S Sl WFEole FAolA 150mm tAH o2 42 "
gFo 2 HA 2 ZU(stiffnen 2 B 73 T4 44mme] T3 FA T%
(hollow)7-= = A 23t}

) 29 AA

(D) Foki7 Agael 2ol BFAA B¢ sUd 29AE AHgaloF ot
Q) =A< defa o Fo] A Hojok st 7= <} 8o ©efn
ol & wyk Sojolol 3ty A E AFEr] Ao gy F&
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A= A7) A" HH Y

|
F = HAAXY BE AWS 3 A7}

4) A AE ereky o] ZF(Air Force Munitions Facilities Standard Guide

7h Category Code 422-253 th% A4 &Fekal(multi-cubicle magazine)

(D &9 oFFE Bastr] g AGE @iz SHAZIEFC] &
Al FUES BASH] AT &EE ARESH ©eFid] Ar|e &
Sof gA dAg.

(2) 2JF-9F Wi ¥ F4 12in olde AT FAYER o] FolAH YL
(3"o] A& Z3E H

4

1) Category Code 422-257 A gkeki1(Segregated Magazine)

D &FY 3ofFE HAstr] 9 @1z ts 44 s Multi-
cubicle Magaine)e} +AFsHot.

(2) YFF WHe ¥ F/4 12n9 A FAYEER o] Fo|A Qla(3H]
AT F3IYE H) A &0l AxEHT.
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O LA 178 - 178
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o} Category Code 422-258 A|%43& whekil(Above Ground Magazine)

D =494 Ad(ESE, FIAYE, 8, FIYUE EHE s 7=

167m?ll A 918m’E f %o wig} =t}
(2) AAR ZE&AEo] T "AFoF AXM. AW Y= T A A A
el 7)o EYFo] AxH.

Q) A71dnle AT WAds]r 28 777 e 2 3E A

4) 717}
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