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ABSTRACT 
Precautionary preservation is the main choice to delay the destruction of procedure set, to 

increase the life durability and to save the public expenses. Among different Precautionary 
preservation methods, seaming is the best and the most inexpensive one. This article introduces 

seaming as well as its popular methods such as crack sealing and crack filling. It also mentions 

the appropriate time of conduct, appropriate sealer materials, selection of suitable procedure in 
sealing, amount and extensive form of cracks, seasonal elements and the authentic regulations in 

this field. This article is a case study of Ahvaz-Khorramshahr road. In the fallowing, the effect of 

one additive material called “Sasolwax Flex” and its technical comparison are considered as 
well. The real aim of this consideration is to change the pure refining tar into appropriate tar for 

sealing. An experience was hold about mixing the rubber powder with polymeric material, their 

features, their usages, way of production and way performance. 
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INTRODUCTION 

 

 Precautionary preservation is the main choice to delay the destruction of procedure set, to increase the life 

durability and to save the public expenses. However Crack Sealing and Crack Filling are the most common 

Precautionary preservation ways, the durability and resistance of seaming materials are little these days. In the 

best position, the seaming materials’ shelf life is between 6 to 12 years (with out any necessity to replacement 

and changing called recovering). For example in Canada, durability of seaming materials is less than considered 

amount. First reason is the incorrect conjunction of seaming materials to cracks’ internal walls; the second 

reason is ignorance in selecting suitable materials according to local conditions. In the fallowing, the 

experiences of Canadians in sealing cracks and seaming are mentioned based on ASTM standards. The 

professions of experts in Urban Development Department in Khuzestan province are told as well. 

 

Brass tacks of reshuffling the cracks: 

 The cracks on the concrete pavement levels are sealed or filled. In crack sealing, the cracks are cut be 

special machines while in crack filling the seaming materials are injected in the cracks directly. Both crack 

sealing and crack filling decrease the infiltration of water, saltpeter and all non-compactable materials in to the 

cracks and basements. Therefore, they delay roads’ destruction and increase their shelf lives. Both methods are 

suitable when the procedure set works well. Whenever the amounts of tracks are less and they are not similar to 

a connective network, the procedure set is working well. As you see in picture number 1, the above cracks are 

suitable for the seaming however the below cracks are not. 

 The surfaces whose cracks are more than average should be repaired by popular methods. The cracks which 

are movable and slippery should not be seamed. Picture number 2 shows samples of slippery and movable 

cracks in which the development of cracks are continuing. 

 

Seaming: 

 Seaming is used when the wideness of cracks are more in cold weather and less in hot weather. They are 

called “active cracks” and they are 3 millimeters in summers. They enlarge between 15 to 100% in the winters. 

Active cracks are opened by cutting machines in special measurements and then they are filled with polymeric 
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and emulsion tars after cleaning. Cuttings whose deepness and wideness are more than 1 (W/D>1) increase 

seaming 

 
 

Picture 1: Different cracks through compactness. 

 

 

 

 

  

 

 

 

 

 

 

 

Picture 2: Samples of movable and slippery cracks. 

 

Filling the cracks: 

 Tiny cracks that move slightly during the time can be filled without cutting. The wideness of these cracks is 

less than 3 millimeters and their life is just for one year.  These cracks are made in places with moderate winters. 

In this situation, the cracks are not cut but they are warmed with seaming materials and filled with cold 

emulsion tars with suitable lapping on asphalt surfaces after cleaning their dusts and gluey materials by air 

compressors. Lapping the seaming materials on the asphalt surface cracks is used in the places that have heavy 

traffics in order to have a better and more absolute cover. Therefore, filling method is more appropriate in hot 

climates with less traffic. According to some case studies in Canada Vancouver, the durability of seaming 

materials is between 7 to 9 in the filling procedures.   

  

Combination of both methods (seaming and filling): 

 In some situations, both seaming and filling are used together. The longitudinal cracks are the transverse 

cracks are sealed. This combinative method is utilized in order to delay the quality degeneracy especially in 

highways that their cracks should be repaired every year. This method should be used more cautiously and 

carefully in the big cities since its limitations is similar to filling method. The places which have heavy traffics 

and the cracks move slightly, lapping surface is used vertically toward traffic directions. In filling method, we 

presuppose that cracks are inactive however this assumption may be wrong. The experiences show that the 

longitudinal cracks move 70 to 90 % more than transverse cracks. 

 

Choosing  suitable procedures for seaming: 

 In order to get the better outcome in seaming, we should pay attention to procedures, materials and usage. 

Seaming is a precautionary method and it is used just for the procedures in which: 

A) Elemental resistance is enough for the present and future needs 

B) The procedure has pleasant situation. The situation is evaluated according to PCR    (Pavement Condition 

Rating) and it is calculated according to amount of destruction.  

 Table 1 presents the borders of PCR of procedures in various situations while table 2 shows crack ranking 

according to the width and compactness of surface. 

 Seaming is used for concrete asphalt surfaces which have good condition and their traffic level is simple 

and fluent. Therefore, seaming should be done for the surfaces whose shelf life is between 3 to 5 years old. 90 % 

of cracks are longitudinal and traverse. The width of cracks is little while their compactness is so much. The 
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surfaces whose cracks have more than 20 millimeters wide, are not suitable for seaming. These cracks lead to 

holes and pits that should be repaired according to some ways such as blot liquidity. 
 

Table 1: The way of PCR selection in concrete asphalt surfaces. 

PCR Situation of surface 

90-100 Surface has pleasant condition and it has little tracks. Ranging ability is OK and there are slight movements. 

75-90 Surface has good condition and it has little and diffusive cracks. Ranging ability is good and the surface is 
gritty and rough 

65-75 Surface condition is rather good and it has little subsidence. In some parts there are slight mosaic cracks. 

Ranging ability is rather good and the surface is gritty and rough. 

50-65 Surface condition is rather good and it has diffusive cracks. There are mosaic cracks and slight subsidence 
in some parts. Ranging ability is rather good and the surface is gritty and rough. 

 
Table 2: Ranking the cracks according to the wideness and compactness of the surface. 

crack ranking Description 

 

wide 

slight Single cracks with 2 to 12 millimeters wide 

average Single and multi cracks with 13 to 2o millimeters wide 

 

high 

Single and multi cracks with more than 20 millimeters wide and the cracks with less than 

20 millimeters in wreck 

compactness  

spread 

The patterns are clear. Less than 20% of surface may crack. The cracks have distance 

between 30 to 40 meters. 

 

periodic 

20 to 50 % of surface has cracks. Wide cracks are concentrated or spread. The cracks 

have distance between 20 to 30 meters. 

extreme 50 % of surface has cracks. The cracks have distance between 20 to 30 meters 

 

 In one stable regular maintain program, seaming performs several times. Sealing can happen on a surface 

after 8 or 10 years again in a good condition. In this stage, seaming performs on axels which have more than 50 

PCR. 5 years should be passed from their reconstruction as well. If the efficiency of seaming material is less 

than 5 years, the frequency of seaming should become more. Since surfaces are reconstructed after 12 to 15 

years and it is hard to replace new seaming materials, it is better to use materials whose duration is 12 years or 

more. These days, shelf life of these materials is between 2 to 7 years. In this article, Ahvaz- Khorramshahr road 

was selected as a case study with 111 kilometers. This road was selected since all maintain approaches have 

been utilized in this road. 

 

A                        B                   C                      D 

Seaming + Cover Seaming Seaming + Cover cover 

0+000                        8+400                                      54+900                                        70+000                          

111+000 

 

Picture 3: The real situation of case study. 

 

 In this case study, C and D were considered and compared. D is about asphalt cover in 2005, 2006, and 

2007. The thickness was 6 centimeters and there was no seaming or sealing in this stage.  C is asphalt cover with 

6 centimeters thickness and it was done by polymeric tars in 2007. Although the thickness and features had 

similarities in both stages, the cracks were appeared after a time in stage D.  In stage C no reaction was 

considered.Pictures 4 and 5 show the effects of absence of seaming in transmission of inside cracks toward the 

surface. 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 4: No transition of below outside cracks to new covers because of seaming. 

 

 

 

 

New coating Parking 
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Picture 5: Transition of below outside cracks since there is no seaming. 

  

Seasonal elements: 

 Three factors are essential in seaming concludes the first position of surface, selection the kind of sealing 

and their conjunction to inside walls of the cracks. The third element depends on the humidity, the temperature 

of asphalt concrete level and the way of using the seaming materials. The method of utilizing the seaming 

materials contains cutting the cracks, warming the seaming materials, pouring them into the cracks and 

preservation against traffic. Changing the climate temperature activates the surface cracks and longitudinal 

cracks are more active than traverse ones.  As you see in picture 6, cracks are opening as much as possible in the 

winters; therefore seaming materials stretch very much. Through this face we conclude that seaming should be 

done in moderate temperature. When the temperature is equable, the width of cracks is in moderate position in 

the year. On the other hand, seaming is really appropriate in hot weathers since the humidity is less and the 

viscosity among material is more.    

 

 

 

 

 

 

 

 

 

 

 

 

Picture 6: The effect of crack longitudinal on the seaming performance. 

 

 Picture 7 shows the seaming performance in Ahvaz-Khoramshahr road. The cracks were not seamed in the 

suitable time. Cold weather destroys the tars inside the cracks by keeping water inside. 

 

 

  

  

 

 

 

 

 

 

 

 

Picture 7: Seaming the cracks in unsuitable season. 

 

Seaming: 

 The best time to seam in moderate season is when the cracks are active and the moving effect of cracks on 

seaming materials is more than their viscosity conditions. In some hot cities in warm climates, seaming conducts 

in spring and fall. Some times spring is in priority since the cracks are completely dry. After finishing a 

moderate temperature, hot weather leads the seaming materials to seal the cracks. In seaming, all temperature 

conditions are important even the time of the day.  

 

New coating Parking 
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Choosing appropriate  seaming materials: 

 The materials which are utilized in seaming are from thermoplastic tar (warm) materials. They are used in 

175 to 200° centigrade; therefore they are called  Hot-Pour. Cold-Pour emulsion tars are not used for seaming. 

Resistance of materials is really important in seaming. The charts of seaming materials may change during the 

time. According to some regulations, standard features of seaming materials contain ASTM D5078, ASTM 

D5329 and ASTM D3405. 

 

Introducing Sasol wax Flex as an additive material to tailor the pure tars for seaming: 

 Sasol wax Flex 60/26 is one additive material from Sasol Company. Sasol Company is one of the biggest 

petrochemical companies in the world which located in South Africa. Any Sasol wax Flex contains a box of 

sasobit  ، SBS and sasolink which improve the physic-chemical quality of tars. This material mixes to 91/5% of 

base tar, 0/5% of Anti-Strip and 8% of Sasolwax Flex. Cold tar is made of 91/5% of base tar, 0/5% of Anti-Strip 

and 8% of Sasolwax Flex. 

 

Mixing method: 

 Base tars are warmed in 175 to 185 ° centigrade and Sasolwax is added by a funnel. They should be mixed 

for 90 to 120 minutes. After 30 minutes, Anti-Strip is added and they are poured in the big barrels. The obtained 

material should be tested in order to know the quality. Infiltration test should be done in 25° centigrade while 

the viscosities test in 135° centigrade. The temperature should be 275° centigrade for injecting the materials into 

cracks.  

 

 Results of using additive material  Sasolwax Flex   as the tar reformer for seaming: 

 In this study, 60/70 of tar was used. In making this tar, 10% of GTR, 4/5 % of   Vestenamer and 3% of 

Sasolwax Flex were utilized as well. This combination improves the furriness of base tars from 50 to 101.5 ° 

centigrade. According to table 3, furriness of base tars changes other elements as well. 

 
Table 3: The results of tar prepared by Sasolwax Flex. 

Results Standard Kind of test No 
18.5@25°C ASTM D5329 Cone Penetration@10-1mm 1 

9.5@4°C 
Not running ASTM D5329 Flow@60°C 2 

9 ASTM D5329 Resilience@25°C,Recovery% 3 
101.5 ASTM D36 Softening Point,°C 4 

Non acceptable ASTM D5329 Bond@-18°C,Non immersed 5 
acceptable ASTM D5329 Asphalt Compatibility 6 

 

These elements include: 

1. Permeability :( Cone Penetration) the tars have little Permeability. 

2. Flow: this tar did no have any furriness in 60, °C. 

3. Non Immersed Bond: this main element shows the viscosity to crack internal walls. Since the tars were 

tight, this material can not move to inter the cracks. It also can not conjunct as well.  

4. Resilience: less Resilience has made the production very fragile. Probably these tars get old faster than 

others. 

5. Viscosity: high viscosity of this material does not let materials inter the cracks. It also needs high 

temperature to be used.  

 In order to compare the Sasolwax tars to other popular tars, one intensive tar were considered. Look at the 

results in table 4. 

 
Table 4: Results of seaming polymeric tars in national markets. 

Total results results Standard Kind of test No 

lab 2 lab 1 

Acceptable 31 34.5 ASTM D3405 

ASTM D5329 

Cone Penetration@25°C,10-1mm 1 

Acceptable Not current 1 ASTM D3405 
ASTM D5329 

Flow@60°C 2 

Acceptable 61 69.5 ASTM D3405 

ASTM D5329 

Resilience@25°C,Recovery% 3 

Acceptable - 83.5 ASTM D5078 Softening Point,°C 4 

Acceptable Acceptable - ASTM D5329 Bond,Non immersed 5 

- - 26.7@25°C ASTM D113 Ductility 6 

8@5°C 

Acceptable Acceptable - ASTM D5329 Asphalt Compatibility 7 
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Conclusion: 

 According to this case study from Ahvaz to Khorramshahr, seaming is considered earlier than new asphalt 

cover. After passing a short time, below cracks react in the new covers and the water inters crack. Water 

decreases the shelf life of the asphalt cover. On the other hand, according to the results of standard test, it is 

suggested to add Sasolwax to materials in order to reach the optimal degree lighting. There are other suitable 

and acceptable elements that they improve the efficient and usage as much as possible. The appropriate 

temperature is 70 to 80 ° centigrade. 
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