
 
 
  

 
Technisch
 
Dr. Ulrich M

Stefanie R
 

News
 
 

Tunnel f

How f
 
When fir
rapidly to
weakeni
to the co
Universit
 
When a 
tunnel in
immedia
 
Not quite
itself. Th
released
blast off 
and likew
reconstr
 
Fibers m
 
Since 20
for ensu
110 deg
Große at
in the co
Yet, how
scientist
MFPA Le
 
Cracking
 
The rese
acoustic
degrees 
“When c
candidat
surface. 
determin
 

he Universität M

Marsch 

Reiffert 

s Relea

fires: Preve

fibers hel

re breaks out
o over 1000 
ng the struc
oncrete. But 
tät München

vehicle catc
n Switzerland
ate danger, m

e as imminen
he heat produ
d into the por
 like popcorn
wise its load
ruction work 

melt away 

012 fire prote
ring fire prot
rees Celsius
t the Chair o

oncrete into w
w exactly syn
ts, in collabo
eipzig GmbH

g sounds in c

earchers plac
c sensors on 
 Celsius. 

concrete is d
te at the ZpF
 Since multip
ned, not unlik

München   Cor
 
Head of
Commu
Media R

ase 

enting explo

p preven

t in a tunnel 
 degrees Ce
tural integrity
 what exactly
n (TUM) have

hes fire in a t
d, the tempe
meaning that

nt, but nonet
uced by the 
res of the co
n in a proces
bearing capa
 at risk. 

ection certific
tection is to a
s is reached, 
of Non-destru
which the pr
nthetic fibers
oration with th
H, have deve

concrete 

ced concrete
 the top side

amaged, cra
F. The acous
ple sensors a
ke the mann

rporate Comm

f Corporate 
unications 
Relations 

osive spallin

t fire dam

the ensuing 
lsius. The he
y of the tunn
y happens in
e found a wa

tunnel, as ha
rature rises a
t people mus

theless deva
fire vaporize

oncrete. But a
ss called exp
acity. A real 

cation is requ
add polyprop
 the fibers in 
uctive Testin
essure can e

s alter the be
he Institute o

eloped a met

e slabs on to
es of the slab

acking sound
stic waves tra
are attached
er in which e

unications Cen
 
+49.8

+49.8

ng of concre

mage 

 heat has litt
eat that deve
nel. This can 
nside the con
ay to measur

appened follo
abruptly and
st be evacua

astating, is th
es water in th
as the press
plosive spalli
danger of th

uired for all n
pylene (PP) f
 the concret
g (ZpF) at TU
escape. 
havior of con
of Construct
thodology to

op of an open
bs. The conc

ds are produ
avel through
 to the conc
earthquakes 

nter   80290 Mü

89.289.22779 

89.289.10519 

ete 

le possibility
elops causes
 be prevente
ncrete? Engi
e this.  

owing an ac
d drastically. 
ated as quick

he effect the 
he concrete. 
ure continue
ng. The thick

he tunnel coll

new street tu
fibers to the 
e start to me
UM. In the pr

ncrete remai
ion Materials
 peer inside 

n test kiln, lik
crete was the

uced,” explai
 the material
rete, the pre
 are monitore

ünchen   www.
 
ma

ste

M

y of escaping
s the concret
ed by adding
neers at the 

cident in 200
The ensuing

kly as possib

 fire has on t
 The ensuing
es to rise, sm
kness of the 
apsing arise

unnels in Ger
concrete. “O

elt away,” ex
rocess, sma

ned unclear.
s at Universit
the concrete

ke a lid on a 
en heated fro

ns Roland R
l and can be 
cise source 
ed using seis

.tum.de 

arsch@zv.tum.d

efanie.reiffert@t

 

Munich, 23/

g. Temperatu
te to spall ex
g polypropyle
 Technische

03 in the Got
g smoke is an
ble. 

the tunnel str
g pressure is
mall pieces of

 concrete is 
es, putting lat

rmany. One 
Once a temp
xplains Prof. 
ll pockets ar

. Now the TU
tät Stuttgart 
e. 

pot. They in
om below to 

Richter, docto
e measured a

of the sound
smographs. 

 

de 

tum.de 

/02/2015 

ures rise 
xplosively, 
ene fibers 
 

tthard 
n 

ructure 
 initially 
f concrete 
reduced, 
ter 

possibility 
erature of 
Christian 
re created 

UM 
 and the 

stalled 
1300 

oral 
at the 
ds can be 
 



 

 
Technisch
 
Dr. Ulrich M

Stefanie R

 

For the f
a simula
than the 
 
The scie
prove us
behavior
 
The rese
“Explosi
Stuttgart
Technolo
  

 

Contact
Prof. Dr.
Centrum
Lehrstuh
Tel: + 49
grosse@
http://ww
 
 
Contact 
Stefanie
Technisc
Corpora
Tel: +49
reiffert@

 

 

 

 

 

 

 

 
Technisch
10,000 ac
sciences, 
as an entr
partners i
Brussels, 

he Universität M

Marsch 

Reiffert 

first time eve
ated tunnel fir
 slabs with P

entists hope t
seful in comp
r in fire. 

earch was ca
ve spalling o
t), as well as
ogy in collab

:  
. Christian G

m Baustoffe u
hl für Zerstör
9.89.289.272

@tum.de 
ww.zfp.tum.

 press office
e Reiffert 
che Universi

ate Commun
 89 289 105

@zv.tum.de 

he Universität 
cademic and n
 natural scienc
repreneurial un
n science and 
 Cairo, Mumba

München   Cor
 
Head of
Commu
Media R

er, the engine
re. The conc
PP fibers. 

to further ref
paring – and 

arried out in t
of concrete in
s an AiF proje
boration with

Große 
und Materia
rungsfreie P
221 

de/ 

e: 

ität München
ications Cen
19 

München (TUM
on-academic s
ces, life scienc
niversity that p
 industry. It is 

ai, and São Pa

rporate Comm

f Corporate 
unications 
Relations 

eers were ab
crete slabs w

fine and valid
 thus optimiz

the context o
n fire” (projec
ect funded b
 the MFPA L

lprüfung 
rüfung 

n 
nter 

M) is one of Eu
staff, and more
ces and medici
promotes talen
 represented w
ulo. Nobel Priz

unications Cen
 
+49.8

+49.8

ble to observ
without PP fib

date their me
zing – differe

of the Germa
ct partner: In

by the Germa
Leipzig Gmb

urope’s leading
e than 37,000 
ine, reinforced

nts and creates
worldwide with
ze winners and

nter   80290 Mü

89.289.22779 

89.289.10519 

ve the tempo
bers produce

easurement m
ent concrete 

an Research
nstitute of Co
an Federal M
H. 

g research univ
students. Its f

d by schools of
s value for soc
 a campus in S

d inventors suc

ünchen   www.
 
ma

ste

ral progressi
ed ten times 

method. The
mix designs

 Foundation 
onstruction M
inistry of Eco

versities, with 
ocus areas are
f management
iety. In that it 
Singapore as w
ch as Rudolf D

.tum.de 

arsch@zv.tum.d

efanie.reiffert@t

ion of damag
 more acous

e technique c
s with regard

 (DFG) proje
Materials at U
onomics and

 around 500 pr
e the engineer
t and educatio
profits from ha
well as offices 

Diesel and Carl

de 

tum.de 

ge during 
stic events 

could 
 to their 

ct 
Universität 
d 

rofessors, 
ing 
n. TUM acts 
aving strong 
 in Beijing, 
l von Linde 

 



 

 
Technisch
 
Dr. Ulrich M

Stefanie R

 

have done

rankings, 
www.tum

 
 

he Universität M

Marsch 

Reiffert 

e research at T

TUM regularly 
.de 

München   Cor
 
Head of
Commu
Media R

TUM. In 2006 a

 places among

rporate Comm

f Corporate 
unications 
Relations 

and 2012 it wo

g the best unive

unications Cen
 
+49.8

+49.8

on recognition 

ersities in Germ

nter   80290 Mü

89.289.22779 

89.289.10519 

 as a German 

many. 

ünchen   www.
 
ma

ste

"Excellence Un

.tum.de 

arsch@zv.tum.d

efanie.reiffert@t

niversity." In in

de 

tum.de 

nternational 

 


