
Waterproofing membranes for 
tunnels and underground 
structures



- ZFoam: Plastic conversión and thermal insulation

- SFB: Wall joint reinforcement, shear load connectors

- Geohidrol: Special products for construction

- Tecno GZ: Acoustic insulation products

- Tunnel Waterproofing: Waterproofing membranes

- Headquarters in Spain
- Turnover:  31 million euros (2022)

GZ Group



Quality systems
- European standard EN 13491: Geosynthetic barriers. Characteristics

required for use as a fluid barrier in the construction of tunnels and associated
underground structures.

- Quality management system: ISO 9001:2000

- Environmental management system: ISO 14001

- Certificate of conformity of factory production control
(geosynthetic barriers EN 13491)



Carfoam® Waterproofing membranas         
Composition

• Very low surface weight with 3 layer composition:

– External plastic layer with FR additives: mechanical strength 
and fire resistance

– Core of expanded polyolefin with FR additives
– Internal plastic layer: water drainage



Carfoam® Waterproofing membranes   
Product range

• Low temperature membranes:
Special grades with low termal conductivity and (0.030 W/mK) and high 

thickness (up to 15 mm).

• Warm temperature membranes: 
Standard thickness of 6 mm.

• Safety tunnel gallery: 
Standard thickness of 6 mm.



Carfoam® Waterproofing membranes             
CE marking

• Compulsory in EEC

• Standarization of all types of waterproofing membranes
(plastic, bituminous, clay)

EN 13491: Geosynthetic barriers. Characteristics required for use as a fluid

barrier in the construction of tunnels and associated underground structures.

• Test based on mechanical, hydraulic, thermal and 
weathering properties according to the final use



Carfoam® Waterproofing membranes             
CE marking



Carfoam® Waterproofing membranes             
CE marking



Carfoam® Waterproofing membranes             
CE marking – Declaration of performance



Carfoam® Waterproofing membranes
Properties



Carfoam® Waterproofing membranes
Reaction to fire:  Euroclasses

• Harmonized european standard that supersides
any national previous standard.

• Carfoam®: classification B s1 d0
– B= Euroclasses (A,B,C,D,E = better to worse performance)

– s = Smoke generation (s1, s2, s3 = low to high smoke)

– d = Dropping (d0, d1, d2 = no dropping to intense dropping)

• Test carried out according to EN 11925-2

• Classification according to EN 13501-1



Carfoam® Waterproofing membranes
Reaction to fire:  Euroclasses



Carfoam® Waterproofing membranes
Installation



Carfoam® Waterproofing membranes
Installation

- Drilling and insertion of 
the plastic fixations (4 
fixations/m2 
recommended)

- Sealing discs: hot air 
welding (ie Leister hand 
welding machines)

- Roll to roll: Weld joints 
with overlapping (10 
cm)



Carfoam® Waterproofing membranes
Installation stages

1) Cut the sheet to the desired length

2)   Apply it to the wall to be waterproofed and fasten it my means of 
plastic pins after perforating the holes in the concrete or rock

3)   3 lines of anchors (centre and both edges) are recommended for the 
first sheet, then 2 lines (centre and one edge for the intermediate and 
final sheets)

4)   Heat weld along the edge of the sheet

5)   Heat weld the sealing discs



Carfoam® Waterproofing membranes
Installation stages

Detail of the overlap Detail of a seal with elements 
protruding from the concrete



Carfoam® Waterproofing membranes
Installation stages



Carfoam® Waterproofing membranes
Installation

Barcelona Metro (Underground tunnel with leakages)



Carfoam® Waterproofing membranes
Installation



Carfoam® Waterproofing membranes
Installation



Carfoam® Waterproofing membranes
References

More than 2 million m2 installed in 
road, train and metro tunnels



Carfoam® Waterproofing membranes
References


	Diapositiva 1
	Diapositiva 2: GZ Group
	Diapositiva 3: Quality systems
	Diapositiva 4: Carfoam® Waterproofing membranas         Composition
	Diapositiva 5: Carfoam® Waterproofing membranes   Product range
	Diapositiva 6: Carfoam® Waterproofing membranes             CE marking
	Diapositiva 7: Carfoam® Waterproofing membranes             CE marking
	Diapositiva 8: Carfoam® Waterproofing membranes             CE marking
	Diapositiva 9: Carfoam® Waterproofing membranes             CE marking – Declaration of performance
	Diapositiva 10: Carfoam® Waterproofing membranes Properties
	Diapositiva 11: Carfoam® Waterproofing membranes Reaction to fire:  Euroclasses
	Diapositiva 12: Carfoam® Waterproofing membranes Reaction to fire:  Euroclasses
	Diapositiva 13: Carfoam® Waterproofing membranes Installation
	Diapositiva 14: Carfoam® Waterproofing membranes Installation
	Diapositiva 15: Carfoam® Waterproofing membranes Installation stages
	Diapositiva 16: Carfoam® Waterproofing membranes Installation stages
	Diapositiva 17: Carfoam® Waterproofing membranes Installation stages
	Diapositiva 18: Carfoam® Waterproofing membranes Installation
	Diapositiva 19: Carfoam® Waterproofing membranes Installation
	Diapositiva 20: Carfoam® Waterproofing membranes Installation
	Diapositiva 21: Carfoam® Waterproofing membranes References
	Diapositiva 22: Carfoam® Waterproofing membranes References

