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Table 1 Summary of protective effects of new material blast walls
) ) scaled ) )
material size/ m W/ kg R/ m . H/m protective effectiveness reference
distance
High-strength polymer Transmission coefficient: Ap /Ap
e ne poly 5%0.4%2.5 5:10;15;20 3 - 0 o . " [14]
fiber fabric Diffraction coefficient: Ap /Ap
Ultra-high-molecular-weight
2X0.0018x%2.5 20 3 - 0.2 - [60]
polyethylene (UHMWPE) , FRP
Thuja 2.0%0.55%1.5 5 6.0:6.5;7.0 — 05 - [63]
Thuja 2X0.55x%2 5 5.5 - 0.4 61.8% [61]
Cherry-laurel 1.8x0.55%0.94 5 5.5 - 0.4 30.7%
Bamboo 2.8%1.6%2.7 5 6 - 0.5 26.2% [62]
Barberry 2.9%1.7x2.5 5 6 - 0.5 18.3%
Yew tree 1.7X0.7%2.0 5 6 - 0.5 45.2%
Thuja 2.8x0.85%1.7 5 6 - 0.5 39.1%
High-density polyethylene
8 y polyethy 3.0%0.5%(2.0;3.0) 8.4 5 - 0.5 The number of fragments [67]
filled with natural loess
Coefficient of wave elimination
2.78;3.29;
Sand, earth, stone - 3.2;3.5;5.8 - - Ap,, [68]
5.57;6.79 effect, = ~-°
Ap,,
6 - 24.5% [69]
Bamboo 2.8X1.6%2.7 5 0.5
7 - 14.7%
Barberry 2.9%1.7%2.5 5 6.5 - 0.5 25.2%
Yew tree 1.7X0.7%2.0 5 6 - 0.5 44.5%
Note: W, R and H are the explosive equivalent, the distance and height of detonation, Ap is the peak overpressure of free-field, Ap, is the peak diffraction pres-

sure behind the wall, Ap, is the peak transmission pressure behind the wall, Ap, it's the shock wave behind the wall overpressures when there’s a blast wall,

Ap, it's the overpressure of the free field without a blast wall.

H blast shock wave
\V

y LO
I
| F—
L)t lu
B 5 R

Fig.5 Corrugated plate blast wall
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Fig.6 Corrugated and conical blast walls'
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a. honeycomb blast wall "
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concave hexagonal honeycomb core'”
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f. auxiliary reentry blast wall**’

SoD =100 mm

| xsymm (u1=UR2=UR3=0) |

Back Face Center U1, U2, and U3 are displacements in the x, y, and z- directions, respectively.
' UR1, UR2, and UR3 are rotations about the x, y, and z- directions, respectively.
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g. different types of honeycomb explosion-resistant walls '**/
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Fig.7 Blast walls with different geometric cross-sections
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Table 2 Summary of research on structural optimization of new blast walls
. Scald
size w R H
structural form distance protective effectiveness reference
/ m /kg /m /m s
/ m-kg
1%0 5% Protective Effectiveness Coefficient:
Steel Plate-Sand-Steel Plate ’ 20 2.0;3.0;4.0 0.6 - Ap,., [120]
(2.0;2.5;3.0) Mp =
Ap,,
. Protection Rate:
Steel Plate-Sandwiched Polyurethane;  6x0.52%
i 20 4.0;5.0;6.0 0 - p [121]
Steel Plate-Sandwiched Concrete (2.0;2.5;3.0) a=1- H =1-B
Protection Rate:
Steel Plate-Foam Aluminum-Steel Plate  4.0x0.24x3 5 - - - : p -8 [122]
a=1-——1_"=1-
Ap,
Steel Plate-Polyurethane-Steel Plate 4.0%0.24%3 5 - - -
Steel Plate-Concrete-Steel Plate 4.0x0.24%3 5 - - -
Steel WireMeshReinforcedHigh-Perfor-  1.5x0.15(0.12)
02 04 - - - [128]
manceConcrete-MetalPipeCore x1.5
Wood-Sand-Wood 1 N - . . - [130]
1.2 1 - - 0.4 - [131]
Steel Plate-Fiber Reinforced
Penetration Damage Area: Reduced
Concrete-Steel Plate 6 - - 0.22
from510mmX577mmto 187 mmx165mm
Steel Plate-Fiber Reinforced
1.2x0.09%1.5 - - - - - [132]
Concrete-Steel Plate
Wood-Sand-Wood 0.61x0.3x2.44 - - - - - [133
Wood-Sand-Wood 0.61X0.3%x2.44 — - - - - [134

Note:

W, R and H are the explosive equivalent, the distance and height of detonation, Ap, , represents the overpressure at the back wave front of the combined

structure; AP, is the overpressure of free field; B is the overpressure ratio; p is the simulated peak value of overpressure with explosion-proof wall; AP, is

the simulated peak value of free field overpressure.
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Research Progress on Influencing Factors of Protective Effect of Blast Walls

JIAN Bing-yu, XIAO Wei-fang

(College of Civil Engineering , Tongji University , Shanghai 200092, China)

Abstract: In recent years, the frequent occurrence of terrorist attacks and industrial accidental explosions has triggered in-depth
research and extensive application of blast wall structures in the field of protective engineering. According to the development se-
quence, structural characteristics, and explosion-resistant mechanisms of blast walls, this paper classifies and reviews blast walls
into traditional blast walls and innovative blast walls. Traditional blast walls mainly use conventional building materials to resist
shock waves through the inherent properties of the walls. In contrast, innovative blast walls further enhance their explosion resis-
tance through material and structural innovations. Material innovations mainly involve the use of high-strength materials,
fiber-reinforced composites, etc., which are used to construct the walls, incorporated into the raw materials (such as concrete)
of the walls, or attached to the wall surfaces to improve the overall strength and stability of the walls. Structural innovations in-
volve designs such as multi-layer wall structures and sandwich fillings, aiming to enhance the overall explosion-resistant effect
by leveraging the performance advantages of different materials. This paper summarizes and generalizes the blast-resistant perfor-
mance evaluation, application scenarios, experimental and numerical simulation methods, as well as related research results,
covering key factors such as material selection, dimension design, shape optimization, and reinforcement methods of blast
walls, providing a reference basis for future blast wall designs.
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