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1. Introduction – Road Interchange.Road interchange is a complex of road structures (bridges, 

tunnels, roads), designed to minimize the intersection traffic flow and, as a consequence, to increase 

road capacity. Mainly as road interchange is understood traffic intersection in different levels, but 

the term is also used for special occasions transport crossings at the single level. In Kazakhstan, the 

best known transport interchanges are located in the cities of Almaty and Astana (the intersection of 

Dostyk Avenue and Al-Farabi Avenue, Furmanov Street and Al-Farabi Avenue, Sarayshyq Street 

and Mangilik El Street, … etc.), as well as railway interchanges. Multilevel road interchange allows 
transport to move in the course of its motion with constant velocity and without crossing traffic 

streams, eliminates congestion, leading to higher throughput and ensures safety. 

2. Proposal of Multilevel Road Interchange of BauyrzhanMomyshuly Avenue and 

TauelsizdikAvenue.This proposal relates to the construction of bridges and can be used in the 

construction of new multilevel road interchange (see Fig. 1). Technical task is to raise safety and 

increase bandwidth of traffic. Multilevel road interchange at the location of current one level 

intersection of BauyrzhanMomyshuly Avenue and Tauelsizdik Avenue is equivalent to crossroads 

formed by interchanges type as “cloverleaf” and “duplex clover funded”. 
Since this intersection is located in a densely populated and busy part of the city, traffic 

almost does not stop. Design and construction of road interchanges will solve the problem of traffic 

jams in the so-called peak time. 

 

 

 
 

Figure 1 - Overview scheme of proposed multilevel road interchange of Bauyrzhan Momyshuly 

Avenue and Tauelsizdik Avenue (Astana, Republic of Kazakhstan) – simplified cheaper variant 

 

The proposed multilevel road interchange at the location of current one level intersection of 

BauyrzhanMomyshuly Avenue and Tauelsizdik Avenue takes into account presence of current 

buildings and facilities (business center, high-rise apartment buildings, palace of scholars … etc.) 
using the specified modification of interchange (Fig. 1 for the simplified cheaper modification).At 

this interchange there are provided all right-turns and left-turns (totally 12 various directions of 

traffic flows including the straight directions), as well as unhinderedU-turn at the western part of 



 

6525 

 

BauyrzhanMomyshuly Avenue (see Fig. 2 and location in the frames of proposed interchange 

at Fig. 1) to enable drivers drive to the desired street and make the maneuver without disturbing 

other drivers. 

 
Figure 2 - Example of proposed U-turn ramp (including the road marking in the section between the 

main area of interchange and U-turn ramp) at the western part of Bauyrzhan Momyshuly Avenue 

 

3. Using of U-ramp to Enable All Directions of Traffic Flows. The proposed U-turn ramp 

mentioned above provides 2 various directions of traffic flows (when the basic modification of 

interchange is used – the scheme of these traffic flow motions used at the traffic sign see at the 

Fig. 3), resp. 3 various directions of traffic flows (when the simplified cheaper modification of 

interchange is used – the scheme of these traffic flow motions used at the traffic sign see at the 

Fig. 3) – because the main goal is to increase the capacity of the majority of traffic flows, the 

multilevel road interchange will provide non-stop vehicular traffic at the intersection. 

 

  
 Figure 3 - Example of proposed traffic signs Figure 4-Example of proposed traffic signs 

 showing to driver how to catch correctly showing to driver how to catch correctly 

 the required exit – entry from the eastern the required exit – entry in the direction 

 part of Bauyrzhan Momyshuly Avenue from the Zhastar Micro District 

  (the northern part of Tauelsizdik Avenue) 

 

Vehicles entering the interchange from the Presidential Park (the western part of Bauyrzhan 

Momyshuly Avenue) and following the Zhastar Micro District (the northbound of Tauelsizdik 

Avenue) will use the right traffic lane shorter than usually and then they will quickly turn right as 

first and use the left-turn semi-loop ramp (see Fig. 4, scheme of the traffic flow motion used at the 

traffic sign see at the Fig. 5). Vehicles turning right from the Presidential Park (the western part 

of Bauyrzhan Momyshuly Avenue) will use normal short right-turn ramp to catch the southbound 

of Tauelsizdik Avenue (see Fig. 4, scheme of the traffic flow motion used at the traffic sign see at 
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the Fig. 3). Therefore the new design of multilevel road interchange eliminates conflict points and 

more ensures the road safety. 

4. Two Modifications of Right-turn from Tauelsizdik Avenue. 

For the right-turning vehicles from the southern part of Tauelsizdik Avenue there are two 

modifications to solve this problem. There is not possible to use usual normal solution with the 

short direct right-turn ramp because of the buildings of the business center and park in front of these 

buildings using the space suitable for this ramp mentioned above. 

First modification, what can be considered basic variant (see Fig. 1) although more expensive, 

is using of unusual and longer “S-shaped” right-turn ramp with three curves (see Fig. 9) to avoid 

and bypass the space of existing buildings of business center and park in front of them. 

 

 
 

Figure 5 - Left-hand turn and right-hand turn in the direction from the Presidential Park (the western 

part of Bauyrzhan Momyshuly Avenue) at the simplified cheaper variant of proposed multilevel 

road interchange of Bauyrzhan Momyshuly Avenue and Tauelsizdik Avenue 

 

The second, simplified and cheaper variant of solution is based on missing 

right-turn ramp and directing of drivers to the very difficult, but safe, route (using at first one loop 

ramp for right turning and then follow to the U-ramp at the western part of Bauyrzhan Momyshuly 

Avenue) how to catch the desired destination at the eastern part of Bauyrzhan Momyshuly Avenue. 

The principle of this more difficult route (but cheaper from the point of view of costs of this 

interchange) is shown at the scheme of the road signs for drivers at Fig. 7. 

5. Benefits and Disadvantages of New Proposal. Benefits & advantages of new proposal of 

multilevel road interchange of BauyrzhanMomyshuly Avenue and Tauelsizdik Avenue: 

 high capacity of intersection in all entries; 

 saving the travel time of vehicles passing through the interchange in comparison with the 

current state of the intersection; 

 exit from interchange is sometimes realized before entering new vehicles to the same 

traffic flow; 
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 Figure 6-Example of proposed traffic signs Figure 7-Example of proposed traffic signs 

 showing to driver how to catch correctly showing to driver how to catch correctly 

 the required exit – entry in the direction the required exit – entry from the southern 

 from the Presidential Park (western part part of Tauelsizdik Avenue 

 of Bauyrzhan Momyshuly Avenue) (the simplified cheaper variant) 

 

 using not so much space for the structure of the multilevel road interchange than could be 

usually supposed; 

 there is reduced the necessity and the amount of mutual changing the traffic flows and 

traffic lanes before the turning right and left inside the interchange; 

 there are reduced the conflict traffic flows in the area of interchange 

– the drivers prepare to use their traffic lane in advance before entering the area 

of original intersection; 

 in some occasions there is possible to turn back although it is sometimes difficult; 

 construction with minimal problems – first step is construction of ramps for right turn, 

in the second step the direct traffic lanes will be closed to enable the construction 

of bridges and after it the interchange will be completed. 

Disadvantages of new proposal of multilevel road interchange of Bauyrzhan Momyshuly 

Avenue and Tauelsizdik Avenue: 

 sophisticateddesign (seeFig. 9) 

 highcostofconstructionstructures 

 except the crossing of direct traffic flows crossing there is necessary to build next 

3 (sometimes unusual) bridge constructions for curved flyovers of left turn (in total 3, 

resp. 4 bridgesarenecessary) 

 the need to build special constructions to enable traffic of pedestrians (under 

the interchange or above the interchange) 

 

 
Figure 8 - Proposal of unusual right-turn ramp from the southern part of Tauelsizdik Avenue at the 

basic variant of proposed multilevel road interchange of Bauyrzhan Momyshuly Avenue and 

Tauelsizdik Avenue 
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Figure 9 - 3D scheme of proposed multilevel road interchange of Bauyrzhan Momyshuly Avenue 

and Tauelsizdik Avenue 

 

 
Figure 10 - Example of proposed traffic signs showing to driver correctly catching the required exit 

– entry from the southern part of Tauelsizdik Avenue (the basic variant) 

 

 
 

Figure 11 - Scheme of pedestrian underpasses planned at proposed multilevel road interchange of 

Bauyrzhan Momyshuly Avenue and Tauelsizdik Avenue 

 

 new proposal of interchange will have limit for the lorries and heavy freight road vehicles 

(the will have to pass around this interchange – currently it is usual to not allow the entry 
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of lorries and heavy freight road vehicles into the centers of large cities in the world, 

therefore this is not considered to be a future problem) 

6. Traffic Signs and Road Marking.There will be necessary to use very well designed and 

prepared traffic signs in connection with the road marking (see Fig. 3) at the proposed multilevel 

road interchange of BauyrzhanMomyshuly Avenue and Tauelsizdik Avenue. The traffic signs 

(examples see at Fig. 4, 5, 7, 8 and 11) must show to the drivers how pass through interchange to 

catch correctly the required exit. 

7. Solution of Pedestrian Traffic. As a result the proposed scheme of multilevel road 

interchange of BauyrzhanMomyshuly Avenue and Tauelsizdik Avenue will reduce road car 

accidents, increase the road safety and it will increase the capacity of the intersection as well. To 

enable the safe and not disturbed pedestrian traffic in the area of reconstructed interchange there are 

proposed pedestrian underpasses, excluding all conflicts between of pedestrians and motor vehicles 

(see Fig. 11). 
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Зɚɦɚɧ ɬɚɥɚɛɵɧɚ ɫɚɣ ɬɢɟɭ-ɬԛɫіɪɭ ɠԝɦɵɫɬɚɪɵɧɵң ɤөɥɟɦі ɚɪɬɵɩ ɤɟɥɟɞі. Ԕɚɡіɪɝі ɭɚԕɵɬɬɚ 
ɤөɥіɤɬіɤ ɬɢɟɭ-ɬԛɫіɪɭ ɠәɧɟ ԕɨɣɦɚɞɚɬɢɟɭ-ɬԛɫіɪɭ ɠԝɦɵɫɬɚɪɵɧɞɚ ɛɚɪɥɵԑɵ ɠԝɦɵɫшɵɥɚɪɞɵң  
25% - ԑɚ ɞɟɣіɧ ɠԝɦɵɫ іɫɬɟɣɞі. Ɉɫɵԑɚɧ ɛɚɣɥɚɧɵɫɬɵ ɦɟɯɚɧɢɤɚɥɚɧɞɵɪɭ ɛɚԑɵɬɵ, ɨɧɵң 
ɦɚңɵɡɞɵɥɵԑɵ ɚɪɬɚ ɬԛɫɭɞɟ, өɣɬɤɟɧі ɦԝɧɞɚ ɠԝɦɵɫшɵɥɚɪɞɵңɚɭɵɪ ɡɚɬɬɵ ɬɚɫɵɦɚɥɞɚɭɞɚɧ 
ɛɨɫɚɬɭɞɵң ɧɟԑԝɪɥɵɦ ԕɭɚɬɬɵ ɪɟɡɟɪɜɬɟɪі ɛɚɪ. 

Ɍɢɟɭ-ɬԛɫіɪɭ ɠԝɦɵɫɬɚɪɵɧ ɦɟɯɚɧɢɤɚɥɚɧɞɵɪɭ-ɠԛɤɬɟɪɞі ɬɟɦіɪɠɨɥ ɠәɧɟ ɚɜɬɨɦɨɛɢɥɶɞіɤ 
ɠɵɥɠɵɦɚɥɵ ԕԝɪɚɦԑɚ ɬɢɟɭɝɟ, ɨɞɚɧ ɬԛɫіɪɭɝɟ, ɤөɥіɤɬің ɛіɪ ɬԛɪіɧɟɧ ɟɤіɧшіɫіɧɟ ɚɪɬɵɩ ɬɢɟɭɝɟ 
ɠәɧɟ ɠԛɤɬɟɪɞі ԕɨɣɦɚ ԑɢɦɚɪɚɬɬɚɪɵɧɞɚ, ɠԛɤ ɚɭɞɚɧɞɚɪɵɧɵң ɚɭɦɚԑɵɧɞɚ, өɧɟɪɤәɫіɩɬіɤ 
ɤәɫіɩɨɪɵɧɞɚɪɞɵң ɤіɪɦɟ ɠɨɥɞɚɪɵɧɞɚ ɠәɧɟ ɬ. ɛ. ɬɚɫɵɦɚɥɞɚɭԑɚ ɚɪɧɚɥԑɚɧ ɤөɥіɤ ɩɟɧ ɠԛɤ 
ɤөɬɟɪɟɬіɧ ɦɚшɢɧɚɥɚɪɞɵ ɩɚɣɞɚɥɚɧɭ. 

ȿңɛɟɤɬі ɤөɩ ԕɚɠɟɬ ɟɬɟɬіɧ ɠәɧɟ ɚɭɵɪ ɬɢɟɭ-ɬԛɫіɪɭ ɠԝɦɵɫɬɚɪɵɧ ɦɟɯɚɧɢɤɚɥɚɧɞɵɪɭɞɵң 
ɧɟɝіɡɝі ɦɚԕɫɚɬɵ-ɨɥɚɪɞɵ ɨɪɵɧɞɚɭɦɟɧ ɚɣɧɚɥɵɫɚɬɵɧ ɚɞɚɦɞɚɪɞɵң ɟңɛɟɝіɧ ɠɟңіɥɞɟɬɭ. Ɉɥ 
ɤɟшɟɧɞі ɚԕɚɭ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɨɥ ɠԛɤ ɚԑɵɧɞɚɪɵɧ ԕɚɡіɪɝі ɡɚɦɚɧԑɵ ɠԛɤ ɤөɬɟɪɝіш-ɤөɥіɤ 
ɠɚɛɞɵԕɬɚɪɵɦɟɧ ɠɚɛɞɵԕɬɚɭ ɦәɫɟɥɟɫіɧ ԑɚɧɚ ɟɦɟɫ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɠԛɤɬɟɪɞің әɪ ɬԛɪɥі ɬԛɪɥɟɪіɧɟ 
ɚɪɧɚɥԑɚɧ ɚɪɧɚɣɵ ɤɨɧɬɟɣɧɟɪɥɟɪ ɦɟɧ ɬɚɛɚɧɞɵԕɬɚɪɞɵ ԕԝɪɭ, ɠԛɤ ɚԑɵɧɞɚɪɵɧɵң ɠԝɦɵɫɵɧ 
ɛɚɫԕɚɪɭɞɵң ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɠԛɣɟɥɟɪіɧ әɡіɪɥɟɭ, іɪі ɠԛɤ ɮɪɨɧɬɬɚɪɵɧɞɚ ɠԛɤ ɠԝɦɵɫɵɧ 
шɨԑɵɪɥɚɧɞɵɪɭ ɠәɧɟ ɬ. ɛ. ɦәɫɟɥɟɥɟɪɞі ԕɚɦɬɢɞɵ. 
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