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Abstract 

prodl1ced of Il1oJifi0cl bit Unit::!);3 is econornical for the- reha-
bilit"tion of our motorway pavement surfaces in spite of the higher price of the modified 
b:tumens. The conditions of " series of ilsphalt mechanic a) investigations have 
been established in t he of the Department of Road Engineering, Technical 
II niversity of Budapest. The b;,sic idea of the investigatiol~ system is the investigation 
of the ?,.$phalt in three ~lnportant ternperature ranges in acc,:)rdance with real clin1atic 
character of the 

asphalt-plan ning. of modified bitumee:ls. modified thin-asphalts. me-
chanical tests of s. 

Illtroductioll 

Exactl~' ten years havE' elapsed since slc)"wing; dO\"\'n the public roads' dete
rioration process in H l111gary we have started to apply the modified thin 
asphalt technologies promising errectivE'llE'ss at road surface rehabilitarion 
\,'orb; of onl' motorways and at renewal of main highway pavelnellt surfaces 
other\yise suitable regarding bearing capacity. At the first experimental 
works in 1985 and 1986. we were forced to use imported modified bitumens 
for the mixtures. Not ouly the road builders but the bitumen produc
ers also felt that applying modified bitumells, asphalts of better efficiency 
and higher use value can be made, meeting better the increased loads. It 
\vas unambiguous that the more expensive modified bitumen asphalt tech
nologies cannot replace on account of economical reasons the traditional 
technologies applied in big volumens. Estimations and forecasts at that 
time placed the domestic utilization rate of modified bitumens only around 
1 - 2% of the 'whole quantity of road bitumens. and even in "Vestern Eu
ropean countries of solid capital then at best a 5% utilization ratio \vas 
regarded as real. Therefore I think the domestic bitumen producers were 
not governed by the possibility of a 'big business'. but the internal de
mand of keeping profession in step when they started the research-product 
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development program in 198·5 resulting in shipping diverse - primarily 
elastomer containing - products for the Hungarian road building industry 
in 1987. The produced modified bitumens based on domestic development 
and on foreign licence, both containing SBS, have been likewise successfully 
applied at various surface renewal works. 

The Hungarian road building ind llstry could order from the domes
tic producer modified bitumen not only of elastomer but also of plastomer 
character in good quality as a result of the developmellt works of the great
est Hungarian petroleum refining industry already in the early 90's. For 
producing these a plastomer type copolymer has been used being able to 
be mixed with bitumen in the form of finely-dispersed drops. Due to this 
additive the plastic temperature range of the binder increases and beside 
the good cohesion qualities, its heat sensitivity favourably decreases as 
;,vell. Simply said, to satisfy the road building fUIlctional aim, using such 
additives a binder of more favourable properties can be formed than with 
adding pure polyethylellc or polypropylcIle. 

Our mallilfacturers have producedcatiou-active bitumen emulsions 
suitable for manufacturing properly cmulsifiable modified bitumens ill order 
to conform to the road building professional field from the 1990's. 

IVlethod 

Principal technical requirements for modified biIUlllem; applied ill asphalt 
can shortly be drafted as fo11o\\'s: 

high resistance aga.illst plastic cleformcnioli 
high ductility at low t.emperatures 
better elastic behaviour 
1110clerate telnperature 
more favourable cohesion and adhesioll properties 

These requirements (in this or similar form) ,','ere not recently raised 
and cannot be COIlllected to the appearance and spread of modified bitu
mens. These -,vislies have already been expressed towards normal bitulnens 
as well: it is another question that those call only peutly meet such a re
quirement system. Road builders also have always missed the introduction 

with regular or casual applicatioll-- of a testillg-requirelllellt system 
demonstrating better the qualities of road building bitumens than the tra
ditional product characteristics and estimating more actually the bitumens' 
functional behaviour and utility value. This becomes especially important 
if some change occurs in bitumen production (e.g. in crude oiL the base of 
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manufacturing) and also when a new material with improved properties, in 
many aspects different from the earlier - like modified bitumen - appears 
and its utility value is the question. (This so-called 'performance' principle 
is also based on the recently elaborated American SHRP program regu
lating at what highest and lowest asphalt pavement temperatures certain 
bitumen types can be used in asphalt production, and raising also require
ments for the rheological tests on certain parameter values of visco-elastic 
properties. ) 

In the period preceding directly the domestic development of modified 
bitnmens, during the research work initiated by the Ministry or Transport 
and Posts and affecting several research laboratories, the Department of 
Highway and Traffic Engineering has developed the so-called BVA testing
evaluating in odeI' to a better vaiuing for the utility value of 
the various road building bitumens. The developers dealing with modi
fied bitumens in the producing enterprises recognised that the ne"v BVA 
testing-evaluating system "'louId be suitable to give a good feedback pos
sibility to their experimemal-developing work. and enable them to qualify 
succeeded experimental compositions regarding practical parameters of the 
road building incl us try. 

The method's bCLSic idea is that at tests performed with asphalt mixes 
v;ith constallt composition (standard asphalt mix). where bitumen quality 
is the single independent variable. the road building utility value of the 
bitumen is qualified 'with five parameters (SPE' Table 1). 

Table 1 
The bitumen quality estimating paranwters ill the BVA-type testing-evaluating system 

I. lvlodified :vlarshall stability 
bitulllen's hot beha\'iour) 

characterising the 

11. n(So/2) failure repetition number defined by 
dynamic bending test (for characterising the bitumen's 
fatigue qualities 'Lt 5 °C temperature) 

III.D7/MH swelling/free void ratio (for 
characterising the bitumen's cohesion-adhesion 
qualities) 

IV.,,!! measuring number of cold-stretchability of 
the standard asphalt based on splitting tests carried out 
at temperatures of +5°C and -20°C (this is one 
characteristic of bitumen's cold-behaviour) 

V. Fraass breaking point (this is another characteristic 
of bitumen's cold behaviour) 
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Four from these five parameters can be obtained by the test of the 
standard asphalt and Fraass breaking point of the bitumen is also drawn 
in the evaluation. 

An individual characteristic feature can be evaluated with points of 1-
2-3-4-5. so based on the five characteristic evaluations the total evaluating 
point number can be calculated. If total evaluating points are above P = 
16, then the bitumen is of high utility value and it is considered a good 
quality binder. The various Hungarian modified bitumens produced as 
results of development works have passed the examinations well in this 
special testing-evaluating system, particularly those with phantasy-names 
ZALAPLAST-8 and POLIROAD PmB-65/S belonging to product group 
PmB-45 and PmB-65, mixed \vith SBS additive. It is worth of attention 
that the D:\IB-80 and DMB-110 products with a plaswmer additive can 
be characterised with penetration range bet\veen 60 100 and a softening 
point around 60°C: their evaluating total points are bet\';een 16 18. The 
effectiveness of modification can be demonstrated by the following: normal 
bitumens with a nominal penetration of 80 can generally be qualified \yith 
9 12 points. the domestic and occasionally tested foreign products B-65 
and B-4·) bitumens with 10 13 points. see Table 2. 

Table :2 
t o tr:: 1 points of yarious road 

Bituraen's nOD1inatio:l 

ZAL\PLAST -F; 
POLlROAD PmB-6S 
mm-80 
m.lE-110 
SZB-90. B-80 
(dornesT.ic. 

B-65. SZB-50. B-45 
(domestic, foreign) 

biturnens v;ith B\·.-\-type tests 

total point.s 

:20 

16 1" 

9 12 

10 1:3 

Technologies Applied at the DOl'nestic Construction of 
Modified Thin Asphalts 

At the beginning of the domestic application of modified bitumens to slow 
down more effectively the roads' degradation process exclusively the mod
ified thin asphalt rene\val technologies were applied. Our enterprises con
structed mixtures with relatiwly large aggregate skeleton: AB types con-
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taining only crushed sand were applied during the pavement rehabilita
tion works. From 1989 on the building of 'Splittmastixasphalt' type thin 
\vearing course has almost become exclusive with maximum grain size of 
Dmax = 8 mm or 12 mm, using modified bitumen. It is worth mentioning 
that 'asphalt carpets' with a design thickness of 2.5 4 cm were always 
built on the considerably deteriorated 1l10tor\vay sections with inserting et 
SAMI layer. 

The asphalt mechanical tests carried out at our Department - simi
larly to the BVA application-technical tests described in point 2 - fairly 
sho\ved the great use and specific properties of asphalts manufactured with 
modified bitumens. At a major rehabilitation work dynamic creep tests 
have been carried ont OIl modified asphalt type mAB-12 with modified 
bitumen in mineral composition and binder. but OIl one sec
tion containing SBS, and on the joining road section with modified bitumen 
of identical softening point. containing plastomer: results are compared in 
Pig. 1. According to the test method of the Department of Highway and 
Traffic Engineering the test was carried om: at +40 cC, with 4 Hz sinusoidal 
load repetition, compressive load 0.6:.'J /mn/·. In Fig. 2 characteristic val
ues of the so-called fictive crack temperature indicating the crack sensitivity 
of the asphalt in '.'linter based 011 the method of our Department are shmvn. 
The nature of modification (elastomer-plastomer type) clearly appears, as 
the plastomer type considerably helps to increase resistance to thermode
formation. besides the elastomer binder significantly improves dilatability 
in winter, positively effecting the asphalt's crack sensitivity. These t\vo 
figures are in a good accordance with the characteristic curves in the pub
lications of the big oil companies (SHELL, ESSO, BP) sho\ving the modified 
binders' viscous-stiff properties between +60 °C and -20°C in the whole 
operational temperature range compared with normalbitumens (Fig. 3). 

Some Questions Relating to the Suitability of Quality 
Requirements Specified for Modified Bitumen Products 

The question is often raised to what extent the polymer-bitumen's quality 
determining parameters, given as characteristics in the product catalogues, 
in the technical specifications of road authorities, or just in state standards, 
meets the higher quality requirements for the more expensive modified 
bitumens. 

Reviewing the requirement system of certain European countries or 
big bitumen producers it can be seen that beside traditional product char
acteristics concerning normal bitumens (as penetration, ring-and-ball soft
ening point, Fraass breaking point, ductility on 2.5 QC temperature, the 
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Fig. 1. =: - n cun'es d'Ofined with dynamic creep test of asphalts manufactured v,'itl! 
modified bitumens containing elastomers and plastomers 

recently here ranked absolute viscosity values ordered to one or more tem
peratures and the characterization of adhesion altogether t\';o 'new' pa
rameters distinguish the modified bitumens from the norm?J ones, One is 
the ductility measured also at a temperature lmyer than 25°C, the other the 
testing of elastic recovery ability at 25°C and/or at a lo\\'er temperature. 
The previous parameter characterizes the lOi,y temperature stretchability 
connected with cohesion, and provides certain information for the applied 
polymer type as ·well. The other one demonstrates the modified bitumen's 
elasticity in a relatively narrow (4, 5 or 7 to 25 ° C) temperature range. 
Here has to be mentioned that flash point or for the tube-test specified re
quirements are rather secondary ones not relating to functional suitability. 

The knowledge of traditional characteristics is naturally important 
with modified bitumens because the user's practice can primarily decide 
what kind of products can be applied to a given technology. From the 
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Fig. 2. Crack temperatures of asphalr :nanufactured with modified bitumens containing 
plastoDlers or eIastomers 

softening point and breaking point yalues the road builder can see e.g. the 
plastic thermal distance range. its size. or already feels from the soften
ing point's yalues at \vhat temperature to \york during building. Plastic 
deformation inclination can also be estimated to a certain extent. The 
low temperature ductility or the values of elastic recoyery are important 
characteristics indicating the polymer's presence. higher cohesion po\ver, 
the binders stretching ability tending to\vards lov,er temperatures. and its 
elastic properties. :\" eyertheless it is considerably better manageable infor
mation for the road building engineer to know the produced and built-in 
asphalt's rutting resistance, to see numerically that v,ith one or another 
recipe or just \yith the application of the yarious modified bitumens hO\y 
the asphalt's better winter behaviour can be ensured, ho\\" stiff or elastic 
the planned mix \vould be. Today \vith the appearance and spread of 
the modified bitumens the demand for asphalt-mechanical tests becomes 
more accented. 
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Fig. 3. BituDlens' viscous-stiff qualities 2,.5 a function of tenlperature 

Possibilities for the 
Modified Bitumens 

of 

In European countries modified bitumens were primarily used to hot pro
cess thin asphalts and to yarious asphaltconcrete and spiittrrUlsti1; aspha.lts. 
In the past ten years asphalt technology ill Hungary has follov;ed these 
technologies. and observations. and condition eyaluations slim". 
good results. Recently possibilities of applying modified bitumens advan
tageously have extended in the field of road building Table In 
European practice modified bitumens are \videly used not only to produce 
the wearing courses but to 'high stability' binder and base of ne,;; 
pavement structures. The extension of another technology seems to be 
proven by that in countries where mastic asphalt ,vas rarely used earlier. 
HOW modified bitumen containing mastic asphalt is 'widely applied as protec
tive asphalt layers for bridge water proofing. N oise-redlLcing drain-asphalts 
and the binders of thin or very thin open-gmded wearing COlLTses haying a 
void content of 10 15 volume o/c and a good skid resistance are at present 
exclusively modified bitumens on the European roads. The advantages of 
hot spraying of modified bitumen as well as of building surface layers with 
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modified bitumen emulsions are indisputable. The so-called ;microseal' 
and 'macroseal' dressings with bitumen emulsion binder developed by the 
improvement of the Slurry Seal technology are built in with continually 
bigger volumens and also applied in Hungary today. For preparing these 
cold-process technology dressings several \Yestern European enterprises use 
emulsions containing more polymers. 

Table 3 
of !nodiflcd bilull1ens 

built 
ij1 

to the of the so-czdled 
or m.odldu:3·' base COll rsE'S or binder co-uJ'ses 

to the rnanufacturc of 11Hl,Si-i;;'':C:3 and HH1Si'ic (bridge 
paven1cnts) 
iO the r112.I1ufacrure of 
to 1ho rnanu[c.,:cture of extTen'tc 

v:ith traffic lights. Yehicle classifiers. 
space co\'('r::: of industrial plants. take-off and landing zones of 
airporls, etc.) 

interrnediate layers bet \','een payenlern 

11. A i road nHI1:niena'nce and ?:1Y£provemeni 11)orits: 
to the 111a1l111('1ct of th'in asphalts 
to the rna.ll!lL~cture of hot-process open-graded 
at producing the D11xed. cold-process ;7Tl,icro-seal', 
'n1aCTo-seal~' 

TO the ~nanufact uring of surface dressings \vith 
:,praying-spreading technology (hot- and cold-p:-ocess 
alternatives) 

III. Special applications: 
joint-TIlling materials, elastic pa\'ement dilatations, etc. 

:vIodified bitumen products traded presently in Hungary are very suit
able to seyeral technologies. International practice shows that certain new 
asphalt technological processes would also demand the development of 
other products. \Ve indicate here that for binder of SA"'\lI course to be 
built under the thin wearing courses and to the production of mastic as
phalts and mastics in several countries a bitumen of higher polymer content, 
higher softening point and modified 'with thermoplast is applied. VVe may 
also have tasks demanding modified bitumen of higher polymer content as 
well. (At the building of climbing lanes of motorways \vith heavy traffic, or 
for cases of slov; canalized traffic:- conditions, and also for asphalts serving 
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as bridges' wearing courses it is recommended to use modified bitulllens 
with higher polymer content.) \Ve may also mention that for producing 
the asphalts of open-graded 'wearing course a modified bitumen grade with 
softening point between 70 - 80°C. breaking point of at least -1.5 QC, 
and stretchabilit::v- of 60 cm on 13°C testing temperature is recommended. 
In Hungary there are plenty of bridges with extremely heavy traffic, and 
on some smaller sections of our motorways and of the main road network 
extreme load stresses can be observed accompanied by continually ,\yarmer 
summer periods. 

I think building of binder and base courses with high stability will 
start soon in our country. The most satisfactory modified bitumens have 
to be developed for these. The production of emulsifiable modified bitu
mens for this purpose seems to be solved. but modified emulsions most 
advantageously usable to the mixed, cold-process dressings have to be fur
ther developed intensively. 

Closing Rernarks 

'Ye have plenty of development works. first, to defiue more precisely the 
tasks, the road building purposes. This work has to be accomplished jointly 
with the bitumen producers: ouly this 'way eau lead to a suitable. acl\'i:Ul
tageollsly applicable product range for the modified hitumens being indis
pensable in the modern road building awl road maiIltenClnce. 
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