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&% TM5-855-1 (1998) table 2-1 ¥ » ## & Warhead weight=925. 3kg °
TNT weight=249. 8kg > * » ImpactVelocityLimit.xls #ic%8+v & & ~ & B
(Striking Velocity) & 328.1419m/s > LB 7 -

B 7 SAP2000 #i# & 3=

)\ [ \a M I | 1 / % | @ M |l
' X_upper Warhead weight 925.3 |
Icept | 2699665 TNT weight [ 2498 | |
k7284 O U0 == T N e——m by
b.23p8 o™ il
p5-232 328.1419 | il :

222 e 00 1
2265 ol | 1
33409 o 200 — |
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Bl 8 PSD2007 3= 4p L% < #[# SAP2000 &7 7

l or @ Select a weapon: W Bomb SAF2000 - !
l o I
|Str1k1ng Velocity (mds): 3281418 mpact anplaidepres): % I
Layer 1: ©oniet® «  Thickness (mm) = 159 Penetration Index § = Q816211772 :
| Layer 2; &ir ~ Thickness (mm) = 320 Penetration Index 5 = 7 |
| I
I Layer 3: Concret® - Thickness (mm) = 150 Fenetration Index § = S816211772 I
I Layer &4; &ir ~  Thickness (mm) = 3000 Penetration Index 5 = © l
| |
| Layer o: ConCrEe - Thickness (mm) = 150 Peneatration Index § = 0816211772 |
L _— |

: Layer 65; &ir * Thickness (mm) = Y00 Penetration Index 3 = © I
N I
i |

| Layer 1 : Residual Velocity (m/sec) = 311.33 |

i Laver 2 : Residual Velocity (mfsec) = 311.33 I
Layver 3 : Residual Velocity (m'sec) = 294 68

| Laver 4 : Residual Velocity (mfsec) = 294 68 |

| Layer 5 : Residual Velocity (m/sec) = 278.18 |
Laver 6 : Residual Velocity (mfsec) = 278.18

l total pe;netrahon depth (mm) 2450 |

TR kR T R

(2)F R KB ST &

[BEE 1 s %ra 5 200 x 250cm( X% ) © |

[ Bk 2 0 YF2R(SAP2000 &) ety ~» v 2m e |

(B2 3: 'R % 60cm B ~4 3R RI 2~ HBEM N

[(BR A PRPACZECTARAFAENNEETE > B L RE L%
HEDR ]

[ B b a 2% e 5 a2 % g > b.f4 RiREI ARH > c. R4S
325 0.002-d. EE 5 & 5 0.00moe. 7 &v% 4% 5% ¥Tg R 5o ]

BAFERPRM AL 2 R & pF A7 2 Pstatic,o L B ¢ e B (G

B4R Bt s B AR ) Ao

;bhz +(n-1)Ad+(n-1Ad

X= - =0.3
bh+(n—1A  +(n—-1)A, "




SRR R B R 4o

bh? h)? 2 ' "2 4
I, =——+bh x=3 +(n-1)A(d—x)* +(n—1)A (x —d')*=0.018528 m

H 2 1 a0 — Bs _ 200000

no= R = a0

Ay = B4 F 455G ff =0.002hb/2=0.0006 m’
A, = #4 %4 G ff =0.002hb/2=0.0006 m’
d = B4 iplsctgn RS SY L% =0.05m
d = 3 »0iFA=h-0.05=0.55
b = E+%F AE=Im

h = E &E=0.6m
WEHE A ETE BT Pyatic(Be* B 3FE) > 40F @

A 5WL4 2 _Swl’ —w =P =@5—Ie ~39.5457 MPa
L/ 384EIL  192EI 3
v = 320 f‘ A Ptatic

= #EL=2.5m
R 3 R Rl B fo S 28MPa pF > E=24870MPa
%5 Jf +42=0.018528 m*

= @i B

7 “

o T @B E

d ORI RUR B ERES F L 5 ] 8 0 7 e SEE4E S PSDV3 gAY ¢

,/-\r—*—-

d10] >t Pstatic (B i § FESLESFZ D2 RT) o

o1l #5

it * PSDV3 #8835 buif » v fuchs SHBUR(E R=2) > @ Pr=92.29 MPa »

2B 9:
B9 85 1 ruf » v kF SRR

________________________ -
l of @ Weapon: W BombSAPXND  «  [Tlyith case effect |
l l
| Distance to reference point (m)= 2 |
I I
: o sufaebust + . altitnde (m)= O Temperature (= 12 l

|
I Reflected Pressure (MPa)=02.29 :

: Reflected Impulse (MPa-ms)=26 887



#-Pr=92.29 MPa % 11=26.887  » PSD V3 #4fi ¢ T A 45 | 50 » f o
DLF=0.1919 » % ] 10 :

B 10 8% 1¥ug It v DLF

_ Peak Overpressure (MPa)= 229 Tnpulse (MPa-ms)= 26887 Type: Tinglrlosd «
= Mass(kg/mm%)= 0.00144 Load-mass Factor= 078 Period (sec)= Q00MO9503367 .
_ Material ; Elastic * Resistance (MPa)=023212027 [ CompuePropertis |

* Compute Structure properties

_ width (mm)= 1000 Length (mm) = 2500 Thickness (mm) = 600

Element- simple support beam (length) * Material- Elastic -
® © RC: Concrete: Mass Density (kg/m3) = 2400 Compressive Strength (MPa) = 28 Strength Factor = 1.4 [
= reinforcement: tension reinforcement ratio = 0.002  effective depth (mm) = 550 Young Modulus (MPa) = 200000 :

= Yielding Stress (MPa) = 250 Stress Factor = 1.21 =

Stiffness (MPa/m) = 491 3772298437909
* Elastic Limit (mm) = 0.47240543926758316 B
= Static displacement (mm}) = 187 82 -
Max. displacement (mm) = 3604

Drvnamic Load Factor, DLE = 0. 191903964307315112

Flpt =92.29x0.1919=17.7108 MPa < 39.5457 MPa(F *RF® # K % & = R
BR)> BB TR B R EINPUE U kg » 7 KR SAP2000 SEURCF AT A A
1%

N
NN

o

e

Bos1 s @2 % 2 H AN DR SR B TSR ¢ Sm
I Dx=5m o
(Dpug Rt & 5 A& (Dp)it &
¢ 0 TMS-855-1(1998) ¢ ix § & 4 8 584 A ek 3 > Flp 45 % TMS-855-1°
(R4 3) 7 @p 4% 5 A& Ts=3.64m=Dp o (*7F ¥uif 2 & 5 RIS )

% 3 TM5-855-1(1986) ACE 2 33+ ¥ & %

¥ 1 TM5-855-1, " Technical Manual-Design and Analysis of Hardened Structures to Conventional Weapon
Effects” , (U. S. Department of the Army 1998) -

¥ 127 % 24 F



7 B a4 | HEix =l | i S e

Wt W | 92530 | kg | — |2039.93| Ib
e T d 0.46 m | — | 17.99 | inch
SR G A| 016 | m* | —| 25425 |inch’ 4" d
5 1.5
x =220 (Vs g
REER | V.| 32814 | ms | — |1076.63| fps A "1000 \/17 2

MUEL FURS A | fo | 2800 | MPa | — [4061.06| psi |7 FAEA S 15% G 22

b
>/
RE
W
i

1.70 m — | 67.12 | inch T, =1.24X +1.32d

BrE AR X | 196 | m |« | 77.19 | inch |Ts =1.36X +2.12d

PEFARE |T,| 292 | m |« | 11502 | inch

A E B R Ts 3.64 m |« | 143.12 | inch

7 kR TM5-855-1(1986)

2R LM AT LA TRINSE 2 M RENA L SR TR P L S0
;fﬁ”}i’l% S L@ 1l
Wil 745k
GP2000
150m
400=m
G.L 15=m
e EEm T p— /
250° ‘_ﬁﬁiﬁ ﬂ iﬂ_,i% [rr,_l'rr
B 1R PY ’ Oy ST

(D74 S HFF R FFR
5 4 TMS5-855-1 (1998) table 2-1 # 12 17 &+ Warhead weight=852.8kg » TNT
weight=428.7kg » * » ImpactVelocityLimit.xls #ic %8 ¥ ¥ & ~ ¥ i& & (Striking
Velocity) 5 183.1502m/s(¥] 5 TNT weight $ * @5 #3 » 3 426kg» ¢ 12 3% i 3¢ {7
Fr) AW 12

B 12 GP2000 5#:# & 3= 1%
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¥ _upper | Warhead weight g52.8 =
Zept 499531 TNT weight 426 =
7284 5 [ epS S NSRS NSSDRSUU IPS TR
~.2329 0 5200 —
5,232 0 |
L2295 Q|
2265 183.1502 | 100 —
=3409 a i
= Fod |
: . —— L, ! (S N ., | Sp—— | Al |

#* TPSDV3 , ##g® fﬂf@ﬁ;a:gﬂ o B 7 0 GP2000 58 3 {8 1B g Y
FEF(LB 1) FINATFENE TR AR AGRT A 74 S AR
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J4m

W13 PSD2007 3% @ < » 1* GP2000 5. 5

or @ Select a weapon: W% Bomb GE2000 N

= Striking Velocity {mis): 183.1502 impact angle(degree); #9 -
: Layer 1: Coni®e - Thickness (mm) = 15¢ /- Penetration Index § = 816211772 :
- Layer 2; &ir = Thickness (mm) = 4200 Peneiration Index § = © -
) Layer 3: Cmose = Thickness (mm) = 150 Penetration Index § = 816211772 )
- Layer 4; & = Thickness (mm) = 000 Penetration Index § = © -
r Layer 5: ©onse - Thickness (mm) = 000 Penetration Index § = T816211772 )

- Laver 1 : Residual Velocity (m/sec) = 170.36 -
Layer 2 : Residual Velocity (m'sec) = 170.36
= Laver 3 : Residual Velocity (m/sec) = 157.74

- Laver 4 : Residual Velocity (m/sec) = 157.74 -
Laver 5 : Residual Velocity {m/sec) =0
= Laver 6 : Residual Velocity (m/sec) =0 =

_ total penetration depth (mm) = 8025
_ Bomb stop atlaver=35

) |
2 |

CAlvA GRS st S
[Bk 1@ Fpug %rm 5 200 x 250cm(Ex% ) ° ]
[F}»& 2 : UF BL(GP2000 3E)FE4EILE ~ T 2m o ]
[k 3: PP % 60cm B ~ 4% SR80 3 - EFBM S 54
(B4 PRPHCECTRMA AR EEFR AR 8 E <



WE<DRE o]
[BX 5@ afp¥re 5 B4 S %6 »bd FREI ABH > e B30
50.002 0 d iR ERE S 0.05m e F fLokdh S e PR o ]
FEAE R Py(=39.5457 MPa)le } & o & * PSD $rdizt & Buig » T b
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of @ Weapon; Y DombGP000 v [Clwith case effect

" Distance to reference point (m)= 2

- @ Sudaebost « . osltide (m)= 9 Temperature (Ci= 15 -

" Reflected Pressure (MPa)=126 478
~ Reflected Impulse (MPa-ms)=41 877 -

#-Pr=126.478 MPa % Ir=41.877 t~ » PSD #i %8 # '_‘f‘:‘éﬁ/w\ 17 EIE o R
DLF=0.2178 > L& 15 :

Bl 15 &% 2¥ufg v DLF

_ Peak Overpressure (MPa)= 126474 Impulse (MPa-ms)= 41.87 Type: Triangular load +
= Mass(kg/mm®)= 000144 Load-mass Factor= 078 Period (sec)= DOOMSGS0338A .
§ Materiz] - Hastic ~ Resistance (Mpa):02321292‘? Crompute Properties ]

"~ Compute Structure properties

_ width (mm)= 1000 _Length (mm) = 2500 Thickness (mm) = 600

E Element: simple support beam (length) * Material- Elastic -
® @ RC: Concrete: Mass Density (kg/m3) = 2400 Compressive Strength (MPa) = 28 Strength Factor = 1.4 -
= reinforcement: tension reinforcement ratio = 0.002 effective depth (mm) = 550 Young Moduls (MPa) = 200000 =

= Yielding Stress (MPa) = 250 Stress Factor = 1.21 -

Stiffness (MPa‘m) = 491 3772298437909
= Elastic Limit (mm) = 0.47240543926758316 =
- Static displacement (mm} = 257.39 -

Max. displacement (mm) = 56 07
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= Dvaamic Load Factor, DLF =0.217
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Bl 19 PSD2007 :&i% 3= Tiﬁﬁib’ﬂﬁ SAP2000 55-‘;? £
I o1 @ Select a weapon; W° BombsAP2000 -

| striking Velocity (m/s): 281419 impact anglefdegree); %0

|

: Layer 1; “ontett v Thickness (mm) = 2700 Penetration Index § = ©816211772
: Layer 2 =oi v Thickness (mm) = 1900 Penetration Index § = 10

: Layer 3: “oncete »  Thickness (mm) = 1900 Penetration Index § = V816211772
: Layer 4: A * Thickness {fmm) = 2000 Penetration Index §= 9

|

Laver 1 : Residual Velocity (m'sec) =0

Layer 2 - Residual Velocity (m/sec) =10 =S\ m—-—- |
| Laver 3 - Residual Velocity (m/sec) =0 // = /AN T 7 RR (.
I Laver 4 - Residual Velocity (m/sec) =0 ’ l:::::::::l
| Layer 5 : Residual Velocity (m/sec) =0 5 LT y CPRIBFEE I
I Laver 6 - Residual Velocity (m/sec) =y’ S 7’ I:::::::::l 1
total penetration depth (mm) = 1579 At I B IERE | |
Bomb stop at layer = 1 - = 1]
I modified Depth of Burst (mm) =782 4 _ _ === = — - Y
I Coupling Factor = 0.948 -~ R )
FA R AR

(2)1 BHHK T 5 BB

% TPSDV3, #r#? TR ERA FH/RF HREFTR T EEF &
RB Pr=194. 376MPa ~ * & & [r=597. 564MPa-ms( L B 20) > # * »t3- 5 31 %

WA SR PR 0 S LAY ERE S BERE R AR -

e e e e e B20_ T S AT RE
| or @ Weapon: W% Bomb SAPXO0  ~ [ yith case effect
|

I Distance to reference point (m)

1.1

i Fes-airbost ~ - altiinde (mi= ° Temperature (= 15

|
I _ ) . . ; : 2 , T
I @ Buried Explosion: Soil type; DBSOIL2: Concrete Sand (SF) 21.4% satuation - Coupling Factor=2%48

I T™ 5-855-1, 1998

I Peak Radial Stress (MPa)=129 584

| Impulse (MPa-ms)=3585 686

| Peak Reflected Radial Stress (MPa)=194 376
I Reflected Impulse (MPa-ms)=597 564



(3) SAP2000 3B 5 » 3 3 ¥ ‘BT 5% Hd 45 8 P
AE G SAP2000 AT G BT HICAR EE T 0 L R
BB WA BEMRHRES G T (AW 2D
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R=1.2285M+X
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of @ Weapon: USBombSAPZO0 o

_ Depth of Burst, DOB (m)= 0,2285

= @ massive Concrete or Bock

-Massive Concrete or Rock
= True depth (m) from 0.095(reinforced) to 0679 (unreinforced)

_______ FH KRR ERE
Flpt B FURIE AR L 2 B BUERE > T X=2x0. 679=1. 358m 5 E B~
l.4m »
@ % TPSDV3, ##l? TRERLXH4 25/ RF  #REFFR  BREF
R # % % Concrete Sand(21% Saturation) » R=1+1.4=2. 4m - SAP2000 5& & /= %
0.2280m > R ¥ 2+ 5 O plas ek SRR (Pr = 13.450MPa) 2 & s+ fr & (Ir =
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or @ Weapon: YU BombSAFX0  + [ with cage effect

Distance to reference point (m)= 24

= @ Feedrbust » - altimde (m)= © Temperature {C)= 12

- @ Buried Explosion: Soil type: DEOTLE: Concrete Sand (SF) 21.4% satoration

* Coupling Factor= 250063

Compute Coupling Factor for buried explosion

_ Depth of Bomb center (m) = 0.2285  Bomb Angle (degree) from vertical= 0

_ Bomb Length (m) in Air: 0 Soil: 0.457 Concrete: 0 Soil: 0
[ compute |
} Coupling Factor= 0.5006363 new DOB (m)= 0.2285
" TM 5-855-1, 1998
= Peak Radial Stress (WPa)=8 97
- Impulse (MPa-ms)=70.758
_Peak Reflected Radial Stress (MPa)=13 455
" Reflected Impulse (MPa-ms)=73 801
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12 Bomb GP2000 -

o @ Weapon:

- Distance to reference point (m)= 2

_ @ Chamber: pipeline length (m) = 12

fkﬁ’é‘ /R B AER o 2y
e KR RR 0.034MPa > s 7 & RaE AR

[T] with case effect

Pipeline Arealm)=1

angle between center of opening to target{degree)= "

=

Distance from opening to l.arget(r1‘1jl=§-‘1

- Side-on Pressure (MPa)=11.028
Peak Overpressure (MPa)=0.096
~ duration of overpressure (ms)=3_ 2886
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