Breaching of Concrete Walls

Charge weight...........cooooiiiiiiiiieee e, 75 kilograms TNT
Free-air burst

Contact detonation?.........c.ccviiiiieni e, no

Adjusted charge mass.......cccccevvveveveevieeeeeeieennnnns 37.5 kilograms
Range from target to explosive CG................... 2.2 meters

Spall threshold thickness...........cccccceeeiiiiinnenen... 26.27 cm

Breach threshold thickness...........ccccccveeeeeeneees 20.83 cm
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SBEDS v5.1: Reinforced Concrete Slab

Click to Input Blast Dynamic Reaction Factors

0 | oo |00 | 200
A N [ BN [

%
3

%
o

o
S

©

& |siab Width, L 7000 mm Parameters Shear Constant Elastic Plastic
[0 JsiabHeatt 12000 mm Blast Load Type F Jlong side} = 000 010
10 Twa-Wiay: Four Sides Supported - Al Simple R (long side) = 026 025
_I Flesural Only Gravity Displacement F {short side) = 0.04 0.05
7] Typal R (short side] = 011 010
13 Structural & Material Properties [ —— e
14 | stab Thickness, t 300 mm Time (ms) Pressure (Pa)
775 [Reint. Stesl Spacing for Bars Spanning Paaliel to L. b 150 mm 0 EE]
[ 16 |Rein. Stesl Spacing for Bars Spanning Paraliel to H, bt 150 mm 2 ]
| 17 Jérea of Reinfarcing Sfeel” Inbcaind Rebound 10 0 Inbound Natural Penod 9957 ms
[ €00 200 m’ 50 [ [Rebound Natural Period BA.57 ms
_\J Leave Blank for Simple Suppodts o o e’ 150 [1] Max Recommended Time Step 007 mesc
[ 30 |Pasitive Moment Steel Parallel to H 200 200 mm? "5 Coll 040 for 200 0 Time Step 0.06 msec
Leave Btank for Sempla Supports o 0 mm* [Ruind. Saed Diaram 300 0 % of Critical Dampng 2%
Thickness of Cover fo Canter of Bars: 400 [] Initial Velocity 0 mmims
30 mm Weight (W) a
Loaded Side Spanning Paralisl fo L 30 mm W (ka} Explosive Type
[Nen-Loaded Side Spanning Parallel to H 30 mm NIA NA Property Inbowund | Rebound Units
Loaded Side Spanning Paraliel to H: 30 mm WTNT Equiviikg) R {m} (Mass, M 750.0 7500 g/m’
7 | Supported Weight, w 0 kym’ NA HA Load-Mass Factors, Ky
(Concrate Density, 1 2500 kgim® Koy 074 074
Potsson’s Ratio, v 0167 Koz 074 074
42 MPa Koy 056 0.5
(Concrete Static Strength Increase Factor (>=1) 1.0 L™ 0.56 058
(Concreta Dynamic Compr. Increase Factor (>=1) 118 Ko 0.56 0.56
Concrate Dynamic Compr. Strength, £, 50 MPa Wall Heaght (m)" WA Stiffness, K
Concrete Elastic Modulus, E. 34,834 MPa Wall Width (m)' NiA K1 2n 2r kPaimm
(Salect Renforcament User Defined - Incxdance Angle® NiA K2 22 22 kPaimm
Raind. Steel Yield Strength, f, 500 MFa Ses noles under B6Y K3 0.00 0.00 KPa/mm
Rieiril, Steal Uitsnate Strength, 1, 600 MPa K4 0o 0o kPalmm
Static Strength Increase Factor 11 [ K5 0.00 0.00 KPaimm
Cynamic Increase Faclor 117 ) Resistance, R
[0 Dynamic Reinf. Steel Yield Stress, {, 644 MPa See Al CCE R1 B5.40 -66.40 kPa
Reinf. Sieel Elastic Modulus, E, 200,000 MPa Resporse ~ R2 B6.40 -66 4 kPa
No Dy namic Axial Load —— ~ | O Hm Now =0 | oo R3 6540 | -66.40 KFa
| 43 JLeave Blank for No Axial Load 0 mm 0 [deg) [ R4 6640 5640 kPa
Leave Input Blank for No Axial Load 0 mm 2 | NIA
o Yiald Displacement, x
[Rebound Positie H-Direcion Moment Capacity, M., 222 9% Nemmimm Sea Note 7 under armor messages x1 287 2087 mm
| 47 Jinbound Positve H-Direction Moment Capacty. M,.; 2229% N-mmimm 2 287 -29.87 mm
Reinforcement Ratio, ... (Tensicn only and Net®) 0.005 0.000 x3 HET -29.87 mm
[Rebound Nagative H-Direction Momant Capacity, M, o Nemmimm x 287 29487 mm
[750 Jinbound Negative H-Direction Moment Capacity, M., o N-mmimm
Reinforcemant Ratio,p... (Tension only and Nat®] 0.000 0.000 (Equiv Yieid Defl, X 28 -25.87 L]
Rebound Positive L-Dinection Moment Capacity, M., 22299 N-mmimm
Inbound Positive L-Dinection Moment Capacity, My, 2229% N-mmimm
Reinforcement Ratio, ... (Tension only and Net®) 0.005 0.000
Rabound Negative L-Direction Momant Capacity, Mo, ] Nernrmumim Oy, = 247 deg Design Criteria MLOPSecondary-NS
| 56 Jinbound Negative L-Direction Moment Capacity, M., o N-mmimm p= 506 Response DOES NOT MEET input design criteria
| 57 |Reinforcement Ratio. .. (Tension only and Net®): 0.000 0.000 Xnax Inbound = 151.01 mm attime= 4650 msec
Reinforcement Ratio Check: Reinforcement OK Xnin Rebound = 0.00 mm attime = 000  msec
[59] Equiv. Stress Block Factor, B: 0.69 Rnex= 6640 kPa attime = 46.50 msec
Over-Reinf. Criteria - 75% of Balanced Reinf. Ratio 0.0164 Ruin= -48.09 kPa at ime = 96.30  msec
[Average Cover Depth for Moment of Inertia 30 mm Shortest Yield Line Distance to Determine 0 3,500.0 mm
|Average Moment of Inertia, |, 1,328,947 mm*/mm Equivalent Static Reactions (1)
Peak Reactions Based on Ultimate Flexural Resistance.
Error/Warning Messages Vu_H at support along H (3) (See Figures - Cell Q41) 1700 Nimm
765 | Stirrups may be req'd for compression reinforcing since support rotation > 2 deg, Vu_L at support along L (3) 169.7  N/mm
Vu at distance d from support (3) = 1589  N/mm
7 Concrete Shear Capacities
W Direct Shear (monolithic joint) Vdc = 2,159 N/mm
E Notes: Diagonal Shear Capacity: Ve gag = 318 N/mm
| 70 |' Used in calculatina effect of clearina on reflected blast load Tensile steel depth for shear calculations, d: 2700 mm
| 71 J* Anale of charae offset, in horizontal plane, from line normal to surface. dearees
| 72 |° Entering data in white cells will OVERWRITE formulas and cause ERRONEOUS resuits!! Results based on Max Shear Region (See Note 64)
| 73 | To recover formulas, save your input data and reinitiate Component Type on Intro worksheet. Direct Shear at support: Shear is OK
| 74 |* Shear controlled response ONLY occurs if the user sets the "Shear Flaa” > 0. This response tvpicallv has verv Diagonal Shear at distance d from support: Shear is OK
| 75 | limited ductility - a maximum value of 1 is assumed in SBEDS. The user should clearly understand Shear Steel Area per unit spacing. Avs.Required in Max Shear Region (2)
|_76 | shear-controlled response when using the shear flag - see User's Guide. Diagonal bars @ support per unit spacing (s); 0.0000  mm¥mm?
| 77 ] ° Axial load per unit width on analyzed component from saved Dynamic Shear History file for Stirrups for shear @ d from support per unit spacing (s); 0.0000  mm¥mm?
|_78 | supported component. Dynamic axial load includes static gravity load of supported horizontal member. Notes for Shear Information:
| 79 |°Based on tensile steel reinf. minus any compression (i.e. rebound) steel rein. 1) Based on larger of inbound and rebound ultimate flexural resistance. not
| 80 | For internal loadina. user must check diagonal shear at support (SBEDS does not check this) including tension or b
| 81] " For Response Criteria: TM = tension membrane, F&C = Flexure and Compression (2) Multiply Avs values by flexural bar spacing and stirrup spacing to get stirrup area
32 (3) Vmax at distance d from support is conservatively overestimated

Resistance (kPa)




Resistance vs Deflection

Uttimate compressive membrane resistance, one way siab, fyc fyay
|58 Jutimate compressive membrane resistance, two way siab, Fyczua:
Midspan deflection at which Ruc s reached, Ayc:

Midspan deflection at snap-hrough, Ag :

Type Il resistance, 1, 5 inbound, rebound) :

Centraldefl inthe tensile membrane region of response, Ary:
Tension membrane slope, one way slab, /AT fyqy:

Tension membrane slope, two way slab, /AT zyay:

Posiive Compression membrane siope. K.
Negative Compression membrane sloe K'_.

E ion force per unitwidth in
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90 [Equivalent P-delta load factor
91 ]set equal to-1.0 or consideration of Type Il Cross Section

60 J it i nes ans suppors, respecively. Co o
| 70 | Cov mig =

71 Cosw=

72 [ ension force per unit width in the reinforcing steel at the Temic =
73 J it iew nes ans suppors, resecively. To s
| 74} Tsv mid

Z Ty s =
[ 76 | terai st of e supprs, 5=
[ 77 [Frcs Y 8-

78 |Summed strains (10-42 and 10-43) ex'=ex + 2tx/Lx 3.86E-04
79 ] ey=ey + 2ylly 277604
E Ultimate tensile force per unit width T,=
| S1] Ty

82 |Member net axial compression Nuc, one-way slab Nug tuay =
[ 783 Jvemoer net axia compression Nuc, oy slab N =
[34] Neg v =
Emckmucﬂmhmnrlmuh>20 e =
56
[57]

38 Park 11216 =

89




Building: Component: By:

Date:

SBEDS v5.1: Reinforced Concrete Slab

Results Summary

Omax = 247 deg. Peak Dynamic Reactions
p= 506 VinaxLong = 31329  kPa
Xmax = 151.01 mm attime=  46.50 msec Vimax short = 14157  kPa
Xon= 0.00 mm attime = 0.00 msec Strain Rate to Yield*
Rmax= 6640 kPa attime= 4650  msec Steel 063 1/sec
Rmin= -48.09 kPa atime= 9630 msec Concrete  0.39  1/sec
Note: See General Items section of User's Guide for information on maxi time of calculated response. *Per Section 4.3 of UFC 3-340-02. Note:Based on max.response (instead of yield) when ductility ratio<1.0
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Breaching of Concrete Walls

Charge weight...........cooooiiiiiiiiieee e, 100 kilograms TNT
Free-air burst

Contact detonation?.........c.ccviiiiieni e, no

Adjusted charge mass.......cccccevvveveveevieeeeeeieennnnns 50 kilograms
Range from target to explosive CG................... 2.2 meters

Spall threshold thickness...........cccccceeeiiiiinnenen... 34.87 cm

Breach threshold thickness...........ccccccveeeeeeneees 24.96 cm
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SBEDS v5.1: Reinforced Concrete Slab

Click to Input Blast Dynamic Reaction Factors
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& |siab Width, L 7000 mm Parameters Shear Constant Elastic Plastic
[0 JsiabHeatt 12000 mm Blast Load Type F Jlong side} = 000 010
10 Twa-Wiay: Four Sides Supported - Al Simple R (long side) = 026 025
_I Flesural Only Gravity Displacement F {short side) = 0.04 0.05
7] Typal R (short side] = 011 010
13 Structural & Material Properties [ —— e
14 | stab Thickness, t 300 mm Time (ms) Pressure (Pa)
775 [Reint. Stesl Spacing for Bars Spanning Paaliel to L. b 150 mm 0 1B
[ 16 |Rein. Stesl Spacing for Bars Spanning Paraliel to H, bt 150 mm 181 ]
| 17 Jérea of Reinfarcing Sfeel” Inbcaind Rebound 10 0 Inbound Natural Penod 101.06 ms
18 20 14 men’ 50 0 Rebound Natural Period 101.06 ms
_\J Leave Blank for Simple Suppodts o o e’ 150 [1] Max Recommended Time Step 0.06 meac
[ 30 |Pasitive Moment Steel Parallel to H 114 200 mm® "5 Coll 040 for 200 0 Time Step 0.06 msec
Leave Btank for Sempla Supports o 0 mm* [Ruind. Saed Diaram 300 0 % of Critical Dampng 2%
Thickness of Cover fo Canter of Bars: 400 [] Initial Velocity 0 mmims
30 mm Weight (W) a
Loaded Side Spanning Paralisl fo L 30 mm W (ka} Explosive Type
[Nen-Loaded Side Spanning Parallel to H 30 mm NIA NA Property Inbowund | Rebound Units
Loaded Side Spanning Paraliel to H: 30 mm WTNT Equiviikg) R {m} (Mass, M 750.0 7500 g/m’
7 | Supported Weight, w 0 kym’ NA HA Load-Mass Factors, Ky
(Concrate Density, 1 2500 kgim® Koy 074 074
Potsson’s Ratio, v 0167 Koz 074 074
42 MPa Koy 058 058
(Concrete Static Strength Increase Factor (>=1) 1.0 L™ 058 058
(Concreta Dynamic Compr. Increase Factor (>=1) 118 Ko 0.58 0.58
Concrate Dynamic Compr. Strength, £, 50 MPa Wall Heaght (m)" WA Stiffness, K
Concrete Elastic Modulus, E. 34,834 MPa Wall Width (m)' NiA K1 216 216 kPaimm
(Salect Renforcament User Defined - Incxdance Angle® NiA K2 218 216 kPaimm
Raind. Steel Yield Strength, f, 500 MFa Ses noles under B6Y K3 0.00 0.00 KPa/mm
Rieiril, Steal Uitsnate Strength, 1, 600 MPa K4 0o 0o kPalmm
Static Strength Increase Factor 11 [ K5 0.00 0.00 KPaimm
Cynamic Increase Faclor 117 ) Resistance, R
[0 Dynamic Reinf. Steel Yield Stress, {, 644 MPa See Al CCE R1 5763 8945 kPa
Reinf. Sieel Elastic Modulus, E, 200,000 MPa S ~ R2 STE3 -99.45 kPa
No Dynamic Axil Load + | 0 Nim Note: (P>=0) QA‘:‘:P"’ R3 5763 8945 KPa
[ 43 JLeave Blank for No Axial Load 0 mm 0 [deg) i R4 5763 994 kPa
Leave Input Blank for No Axial Load 0 mm 2 | NIA
o Yiald Displacement, x
[Rebound Positie H-Direcion Moment Capacity, M., 222 9% Nemmimm Sea Note 7 under armor messages x1 xMn -46.09 mm
| 47 Jinbound Positve H-Direction Moment Capacty. M,.; 129231 N-mmimm 2 | -46.09 mm
Reinforcement Ratio, ... (Tensicn only and Net®) 0.003 0.000 ) %7 4608 i
[Rebound Nagative H-Direction Momant Capacity, M, o Nemmimm x kgl -46.09 mm
[750 Jinbound Negative H-Direction Moment Capacity, M., o N-mmimm
Reinforcemant Ratio,p... (Tension only and Nat®] 0.000 0.000 (Equiv Yieid Defl, X 71 4609 L]
Rebound Positive L-Dinection Moment Capacity, M., 128231 N-mmimm
Inbound Positive L-Dinection Moment Capacity, My, 2229% N-mmimm
Reinforcement Ratio, ... (Tension only and Net®) 0.005 0.002
Rabound Negative L-Direction Momant Capacity, Mo, ] Nernrmumim O, = 367 deg Design Criteria MLOPSecondary-NS
| 56 Jinbound Negative L-Direction Moment Capacity, M., o N-mmimm = 881 Response DOES NOT MEET input design criteria
| 57 |Reinforcement Ratio. .. (Tension only and Net®): 0.000 0.000 Xmax Inbound = 235.39 mm atime= 6402 msec
Reinforcement Ratio Check: Reinforcement OK Xnin Rebound = 0.00 mm attime = 000  msec
[59] Equiv. Stress Block Factor, B: 0.69 Rnax= 57.64 kPa attime = 64.02  msec
Over-Reinf. Criteria - 75% of Balanced Reinf. Ratio 0.0164 Ruin= -39.86 kPa at ime = 114.54  msec
[Average Cover Depth for Moment of Inertia 30 mm Shortest Yield Line Distance to Determine 0 3,479.7 mm
|Average Moment of Inertia, |, 1,290,014 mm*/mm Equivalent Static Reactions (1)
Peak Reactions Based on Ultimate Flexural Resistance.
Error/Warning Messages Vu_H at support along H (3) (See Figures - Cell Q41) 2736  Nimm
765 | Stirrups may be req'd for compression reinforcing since support rotation > 2 deg, Vu_L at support along L (3) 2076 N/mm
Vu at distance d from support (3) = 2525  Nimm
7 Concrete Shear Capacities
W Direct Shear (monolithic joint) Vdc = 2,159 N/mm
E Notes: Diagonal Shear Capacity: Ve gag = 318 N/mm
| 70 |' Used in calculatina effect of clearina on reflected blast load Tensile steel depth for shear calculations, d: 2700 mm
| 71 J* Anale of charae offset, in horizontal plane, from line normal to surface. dearees
| 72 |° Entering data in white cells will OVERWRITE formulas and cause ERRONEOUS resuits!! Results based on Max Shear Region (See Note 64)
| 73 | To recover formulas, save your input data and reinitiate Component Type on Intro worksheet. Direct Shear at support: Shear is OK
| 74 |* Shear controlled response ONLY occurs if the user sets the "Shear Flaa” > 0. This response tvpicallv has verv Diagonal Shear at distance d from support: Shear is OK
| 75 | limited ductility - a maximum value of 1 is assumed in SBEDS. The user should clearly understand Shear Steel Area per unit spacing. Avs.Required in Max Shear Region (2)
|_76 | shear-controlled response when using the shear flag - see User's Guide. Diagonal bars @ support per unit spacing (s); 0.0000  mm¥mm?
| 77 ] ° Axial load per unit width on analyzed component from saved Dynamic Shear History file for Stirrups for shear @ d from support per unit spacing (s); 0.0000  mm¥mm?
|_78 | supported component. Dynamic axial load includes static gravity load of supported horizontal member. Notes for Shear Information:
| 79 |°Based on tensile steel reinf. minus any compression (i.e. rebound) steel rein. 1) Based on larger of inbound and rebound ultimate flexural resistance. not
| 80 | For internal loadina. user must check diagonal shear at support (SBEDS does not check this) including tension or b
| 81] " For Response Criteria: TM = tension membrane, F&C = Flexure and Compression (2) Multiply Avs values by flexural bar spacing and stirrup spacing to get stirrup area
32 (3) Vmax at distance d from support is conservatively overestimated

Resistance (kPa)




Uttimate compressive membrane resistance, two way slab, Fucauay: 18655  kPa

Resistance vs Deflection
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Uttimate compressive membrane resistance, one way slab, lucuay:

Midspan deflection at which Ruc s reached, Ayc: 15000 mm
Midspan deflection at snap-through, A : 24000 mm

Type Il resistance, 1, 5 inbound, rebound) : 5763 945 KkPa
Centraldefl inthe tensile membrane region of response, Ary: 900 %000 mm
Tension membrane slope, one way slab, /AT fyqy: 0.00 kPa/mm

Tension membrane slope, two way slab, /AT pyay: 0.00
Posiive Compression membrane siope. K.
Negative Compression membrane slope. K.

91

B jon force per unit width in
60 J it i nes ans suppors, respecively. Coonw™
| 70 | Cov mig =

71 Cosw=

72 [ ension force per unit width in the reinforcing steel at the Tymic =
73 J it iew nes ans suppors, resecively. To s
| 74} Tsv mid

Z Ty s =

76 |Lateral tiness of the supprs, 5=
[ 77 [Frcs i Y 8-

78 |Summed strains (10-42 and 10-43) ex'=ex + 2tx/Lx 3.65E-04
79 ] ey=ey + 2ylly 29E04
E Ultimate tensile force per unit width T,=
| S1] Ty

82 |Member net axial compression Nuc, one-way slab Nug tuay =
[ 783 Jvemoer net axia compression Nuc, oy slab N =
[34] Neg v =
Emckmucﬂmhmnrlmuh>20 e =
56
[57]

38 Park 11216 =

89

90 [Equivelent P-detafoad factor

et equa to 1.0 for consideration of Type Il Cross Section




Building:

Component:

ANV '123773’7 WM Mhv]

SBEDS v5.1: Reinforced Concrete Slab

By:

Date:

Results Summary

Omax = 387 deg.

p= 881
Xmax = 235.39 mm attime=  64.02 msec
Xoin= 000 mm attime = 0.00 msec
Rnax= 5764 kPa attime=  64.02 msec
Rmin = -39.86 kPa atime= 11454 msec

Note: See General ltems section of User's Guide for information on

Peak Dynamic Reactions

Vmax,Lnng =

Vmax,Shcrt =
Strain Rate to Yield*

Concrete

402.05
181.71

kPa
kPa
Steel  0.82
0.51

1/sec
1/sec

time of calculated response.

*Per Section 4.3 of UFC 3-340-02. Note:Based on max.response (instead of yield) when ductility ratio<1.0
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Applied Load History ——— BLAST LOAD
. 5000 Peak Pressure = 4,413.0 kPa 1
§ 4000 Positive Phase Impulse = 3,994 kPa-ms 0.8
T'c; Peak Negative Pressure = 0.0 kPa §
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Resistance and Equivalent P-delta Force Histories
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