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Development of Fire-Resistant NM-Segment for Road Tunnels
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Abstract

In recent years, tunnel safety technology, especially fire protection technology for road boring tunnels
is needed. We had developed Fire-Resistant NM-Segment that has an ability of protecting concrete and
steel structures itself against tunnel fire. This paper reports the results of a fire test done for some
reduction and real size models of Fire-Resistant NM-Segment. These results demonstrate that Fire-
Resistant NM-Segment has a practical use.
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Board type fire refractory
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Spray mortal type fire refractory Fiber blanket type fire refractory with stainless steel
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Specimens of reduction model
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Fire test for reduction models
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Test parameter

Specimen Addition ratio | Refractories for steel surface
. Model of PP fiber Refractory Thickness
0 vol%[J O mmQ

1 Concrete 0 O O

2 Concrete | 0.0 0.91kg/m?3) O 0

3 Concrete | 0.21 1.82kg/m?) O O

4 Ring joint | 0.2] 1.82kg/m®) | PPconcrete 60

5 Piece joint | 0.21 1.82kg/m?) | PPconcrete 60

6 Ring joint | 0.2 1.82kg/m?) | Castable] A 20

7 Piece joint | 0.21 1.82kg/m?) | Castablel] A 20

8 Ring joint | 0.21 1.82kg/m?) | Castablell B 20

9 Piece joint | 0.21 1.82kg/m?) | Castable[] B 20

|| Fire—Resistant NM-Segment |
< Castable type >
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Structures of Fire-Resistant NM-Segment
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Before fire test (SpecimenNo. 1) After fire test (SpecimenNo. 1)
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Spalling
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After fire test (SpecimenNo. 2)

PPconcrete PPconcrete

No spalling

= = . No spalling
After fire test (SpecimenNo. 7)
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No spalling No spalling

gooooooooooooooo
Test results of before and after fire test
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Temperature of concrete at 60mm depth
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Temperature of steel surface
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Temperature of sealing rubber
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Specimen of PPconcrete refractory

Jo0o0oooOo0ooooooooooo
Specimen of castable refractory
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Section of PP concrete refractory
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Section of castable refractory
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Fire test with loading jack
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Target temperatures and phenomena
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Point ey
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— Heat curve
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Time-temperature curve of PP concrete type and castable type
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Results of maximum temperature

Notice point PP concrete type | Castable type | Target temp.
Sealing rubber 760 8201 01200
Girder surface 2260 2060 [J 30000

Piece joint surface 1300 1780 [J 3000

@ PPconcrete type
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Depth from concrete
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Specimen after fire test (PP concrete type)
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