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ABSTRACT

In researches it has been observed the distribution of the specific training tools, that coincide or are
very close in their biomechanics and bioenergetics to the racing activity.

The aim of the research is to establish a basic model of the specific training tools volume, by weeks in
the macrostructure for training aimed at classical mountain running in both variants - *Mainly Uphill*
and "Up and Downhill".

Methods: a) research of the weekly volume of the training tools within the framework of the separate
mezzo-cycles in the macrostructure and b) variation analysis of the data received from the training
tools explored.

Conclusions:

1. Tools for development of the main achievement factors are focused mainly in the preparation
period. After that in the first part of the racing period they are gradually replaced with tools for
development of the sub-factor ,,specific endurance*

2. Tools for ,special strength endurance‘* are the most important element from the specific training.
3. Tools developing the sub factor “Specific endurance” are supporting element with primary
importance for realization of the specific training in the racing period.

4. Tools developing the sub factor ,,specific speed* are present at almost all stages of the training.

Key words: Mountain running, Trail running, Off-road running, Achievement factors, Classification

of the training tools, Specific training tools, Model of annual periodization

INTRODUCTION

Mountain running is a fast developing mass
sport, with so many variations and formats that
it is difficult to be listed. However, as part of
the athletics mountain running disciplines have
clear classification, which defines the technical
parameters of every discipline. That gives
opportunity for planning and conducting of
highly specialized training, compliant with the
specifics of the discipline itself. Having said
that, we can admit that in the specialized
methodological literature, there are not detailed
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models on distribution of the training tools for
training of mountain runners. Recent research
is looking at that direction — creating of annual
training model, based on the research of the
training programs directed to European cup in
variation ,,Mainly uphill“ in 36-th week of
macrocycle and World cup in variation
,Downhill and uphill* in 39-th week.

The prepared by us model of achievement in
mountain running, consisting main factors and
hierarchically ordered subfactors, defining the
level of the final sport result (Figure 1) (1),
and classification of training tools for their
development (2), are giving basis for creating
models of distribution of the training tools.
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Figure 1. Model of the sports result in mountain running.

Modern trends in development of mountain
running are requiring annual planning to be
completed  with  purposeful  preparation,
according to the specific conditions of the
major competitions. In that relation, the
successful realization of the potential of the
mountain runners, depends on high degree on

specific training tools, which coincide or are
very close as biomechanics and bioenergetic to
the racing activity. Those are the special tools,
directed toward development of main factors
of the achievement (Tablel) and diverse-
specialized tools for development of sub-
factors from first level (Table 2) (2).

the optimal usage and distribution of the

Table 1. Special training tools for developing the main achievement factors, their bioenergetic regime
and the conditions under which they are performed

MAIN BIOENRGY SPECIAL TRAINING TERMS OF PERFORMANCE
ACHIEVEMENT REGIME TOOLS
FACTORS
SPECIAL 3.Aerobic- 1. Control racing 1. Up a small slope of 4 ©
STRENGTH anaerobic running 2. Up a medium slope 8 °
ENDURANCE regime 2. Paced extensive 3. Upa bigslope 12°
SPECIAL (interval) running 4. Up an extreme slope 16 °
SPEED 2.Aerobic 3. Long variable running | 5. Mostly a flat section
ENDURANCE regime 2 (Fartlek) 6. Down a small slope 4 °
SPECIAL 4. Intensive long running | 7. Down a medium slope of 4 °©
SPEED-STRENGTH 8. Down a big slope of 12 °©
ENDURANCE 9. Down an extreme slope of 16 °©
2.Aerobic 5. Aerobic
regime developmental running
6. Aerobic building
running
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Table 2. Diverse-specialized tools for development of the first level sub-factors, the bioenergetic
regime and the conditions under which they are performed.

SUBFACTORS | BIOENRGY
FIRST LEVEL | REGIME

SPECIAL TRAINING TOOLS

TERMS OF
PERFORMANCE

SPECIFIC
ENDURANCE | anaerobic regime
running

3.Aerobic- 1. Control racing running
2. Paced extensive (interval)

2.Aerobic regime | 3. Long variable running (Fartlek)
4. Intensive long running

10. Crossed or mountainous
terrain similar to the racing
conditions

2.Aerobic regime | 5. Aerobic developmental running
6. Aerobic building running

SPECIFIC 3.Aerobic-
SPEED anaerobic regime

7. Over again running
8. Interval running

Purpose of the research is defining of
principal annual model of the distribution of
volume of the specific training tools per weeks
in combined preparation for variations of
racing “mainly uphill” and “downhill and
uphill” in classic mountain running.

METHODS

Research objectives:

1. Defining of the volume of the specific
(special and diverse-specialized) training
tools in macrostructure of the preparation
and the application of those tools according
to factors and sub-factors of achievement.

2. Analysis of the distribution of specific
training tools per weeks in the
macrostructure

3. Defining of conclusions

Object of the research is the training and
sport-racing activity in the mountain running,
and subject are the specific training tools, used
in the preparation of mountain runners.

Scope of the researchare 29 training programs

of mountain runners.

Methodology of the research includes:

1. Analysis of the scientific-methodology
literature for long running and mountain
running.

2. Research of the weekly volume of the
training tools in the frame of the separate
mesocycles in the macrostructure of the
trainings programs of the runners.

3. Variation analysis of the data for training
tools in the macrostructure.

One part of the researched literature sources
are looking at the problems of the specialized
diversity of the training tools (3, 4), other part
are considering the specific of the racing
courses in the mountain running (5, 6) and
training methodology (7-15). Total of 29
training schedules of highly qualified racers
have been reviewed.

RESULTS

In Table 3 and 4 are presented the average
values of the weekly volume distance and
denivelation of the specific training tools in the
researched training programs.

Analysis of the annual volume of the specific
training tools

Research of the preparation of the mountain
runners specialized in races for both variations
»Mainly uphill“ u ,,Uphill and downhill*
shows, that average annual volume of the
specific training tools in the researched
trainings schedules is 1055 km. Almost half of
them are directed for development of the main
factor of achievement — ,special strength
endurance”. Second of magnitude of the
volume are the tools for development of the
sub-factor from first degree ,»specific
endurance. They are with annual volume 314
km and comprise 30% of the specific tolls.
Next are the special tools for development of
the main factor ,special speed endurance®.
They have volume of 172 km, or 16% of the
specific tools. Specialized tools developing
“specific speed” are 69 km or 6% of the
specific tools, and the special for “special
speed-strength endurance” are just 17 km
(Figure 2).
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Table 3. Special training tools.
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Special tools for the development of the main achievement factors

Special strength endurance

Special speed endurance

Special speed-strength

endurance

Distance in Ascent in Distance in Descent in Distance in Descent in
Weeks . . .

kilometers meters kilometers meters kilometers meters
1 5 510 1 60 0 0
2 11 1250 2 140 0 0
3 12 1310 2 130 0 0
4 13 1340 2 210 0 0
5 17 2270 3 270 0 0
6 14 1710 4 350 1 310
7 19 2320 3 260 0 0
8 25 3530 4 320 1 300
9 21 2040 4 310 1 290
10 19 2380 5 420 2 430
11 17 1590 6 510 1 280
12 23 3550 5 410 2 440
13 14 1410 5 390 1 240
14 20 2290 5 400 1 240
15 18 1990 6 480 1 230
16 20 2730 8 690 1 200
17 17 1710 9 700 1 230
18 18 1700 7 610 1 210
19 14 1620 10 630 1 220
20 11 1030 8 690 1 230
21 18 810 1 60 1 240
22 12 1090 12 700 0 0
23 10 910 10 810 0 0
24 8 680 8 560 0 0
25 6 540 6 540 0 0
26 2 140 0 0 0 0
27 3 220 0 0 0 0
28 5 510 6 510 0 0
29 1 80 0 0 0 0
30 0 0 0 0 0 0
31 0 0 0 0 0 0
32 6 570 6 570 0 0
33 0 0 0 0 0 0
34 12 1180 0 0 0 0
35 0 0 0 0 0 0
36 12 1160 0 0 0 0
37 0 0 0 0 0 0
38 0 0 0 0 0 0
39 6 610 6 610 0 0
40 0 0 0 0 0 0
41 6 600 6 600 0 0
42 6 580 0 0 0 0
43 12 570 0 0 0 0
44 6 560 0 0 0 0
45 0 0 0 0 0 0
46 1 80 0 0 0 0
47 4 70 4 70 0 0
48 1 90 0 0 0 0
49 1 70 0 0 0 0
50 2 180 0 0 0 0
51 12 130 5 130 0 0
52 3 280 3 280 0 0
Total 483 49990 172 13420 17 4090
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Table 4. Specialized training tools.
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Specialized training tools for the development of first-level subfactors

Specific endurance Specific speed

Distance in Ascent in Descent in Distance in Ascent in Descent in
Weeks kilometers meters meters kilometers meters meters
1 0 0 0 0 0 0
2 0 0 0 1 90 10
3 1 20 10 1 80 20
4 1 20 10 1 70 30
5 2 30 20 2 140 60
6 1 20 10 2 140 60
7 1 10 10 2 120 80
8 2 30 10 1 60 40
9 1 10 10 1 60 40
10 1 20 10 0 0 0
11 2 30 20 2 130 70
12 1 20 10 3 170 130
13 1 10 10 2 110 90
14 2 20 20 2 120 80
15 2 30 20 4 210 190
16 3 40 30 4 200 200
17 1 20 10 2 100 100
18 2 20 20 2 100 100
19 1 10 10 2 100 100
20 1 10 10 0 0 0
21 1 10 10 0 0 0
22 1 10 10 3 150 150
23 2 30 20 2 100 100
24 6 100 50 3 150 150
25 14 230 110 2 100 100
26 16 240 120 3 150 150
27 27 480 210 2 100 100
28 16 240 110 2 100 100
29 25 480 200 3 150 150
30 27 490 210 3 150 150
31 22 400 180 1 50 50
32 0 0 0 0 0 0
33 15 110 120 1 50 50
34 21 230 160 2 100 100
35 17 190 150 1 50 50
36 0 0 0 0 0 0
37 10 210 110 1 50 50
38 14 300 130 1 50 50
39 0 0 0 0 0 0
40 11 260 130 1 50 50
41 5 70 50 0 0 0
42 4 70 40 1 50 50
43 5 70 60 0 0 0
44 3 40 40 1 50 50
45 4 60 40 0 0 0
46 2 30 20 0 0 0
47 1 20 10 0 0 0
48 1 20 10 0 0 0
49 6 90 80 1 50 50
50 5 80 70 0 0 0
51 4 70 50 1 50 50
52 3 50 40 0 0 0
Total 314 5050 2790 69 3750 3150
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Figure 2. Annual volume in kilometers distance of the specific training tools according to their focus to the main

factors and sub-factors from first level.

Beside kilometers distance, the volume of the
specific training tools is measured also in
meters denivelation.

Analysis of the researched by us training
schedules shows, that the total positive
denivelation in the specific training tools int he
framework of the macrocycle is almost 59 000

meters. The positive denivelation of the special
tools for ,,special strength endurance is 85%
from the total positive denivelation of the
specific tools. And the positive denivelation of
the specialized tools for ,,specific endurance “
and ,,specific speed” is respectively 9% and
6% (Figure 3).
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Figure 3. Annual volume in meters positive denivelation of the specific training tools according to their focus to

the main factors and sub-factors from first level.

Annual negative denivelation in the specific
training tools is 23450 meters. Figure 4 shows
that 75% from the negative denivelation is
from specific tools for development of the
main factors of achievement. Biggest part is of
the denivelation from the training tools for
»special speed endurance” — 57%. Tools for

special speed-strength endurance have 4090
meters negative denivelation, which is 18%.
Negative denivelation in the specialized tools
for ,,specific endurance” is 3015 meters, and
for ,,specific speed” is 2890 meters, which is
approximately 13% and 12% from the specific
training tools (Figure 4).
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Figure 4. Annual volume in meters negative denivelation of the specific training tools according to
their focus to the main factors and sub-factors from first level.

Analysis of the annual volume of the special
tools developing the main factors of
achievement

The special training tools are accomplished
through uphill and downhill running in slopes
of 4 degrees of steepness (Table 1) (15). 72%

from the distance in these tools is directed to
the factor ,special strength endurance”. For
»special speed endurance” is 26%, and for
»special strength-speed endurance® is at least
2% from the distance of the special training
tools (Figure 5).

17; 2%

172; 26%

Annual distance volume in special training tools

483; 72%

-+ Special tools for ,special
strength endurance”

¥ Special tools for ,special
speed endurance”

B Special tools for “special
speed-strength endurance”

Figure 5. Annual kilometer volume of special training tools according to their focus on the main

factors.

The positive denivelation of the special
training tools is 50 000 meters and is
accomplished only through running uphill for
developing of ,,special endurance” (Figure 3).

Annual volume of the negative denivelation in
the special tools is 17510 meters. It comes
from the downhill running for developing of
the factors ,.special speed endurance“ and
»Special strength-speed endurance* in an
average ratio of 3:1 (Figure 6).
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Figure 6. Annual volume in meters negative denivelation of special training tools according to their focus to the

main factors.

Analysis of the annual volume of the
specialized tools developing the sub-factors of
achievement from 1 level

The specific tools— running in rugged or
mountain  terrain  imitating the racing
conditions are divided in two directions. The
first direction is directed to the development of
the sub-factor ,,specific endurance®, where the
annual volume in distance is 314 km, which is

82% from the total volume of specialized tools.
Second direction tools is directed to the
developing of sub-factor ,specific speed®,
which annual volume is 69 km. The ration in
the distance between the tools for ,, specific
endurance “ u ,, specific speed “ is 5:1, despite
that training tools for specific endurance are
used mainly in the racing and the transitory
periods (Figure 7).
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Figure 7. Annual volume of kilometers of the specialized training tools according to their focus to the sub-

factors from first level.

Total positive denivelation accumulated for
one year in the specialized tools for sub-factors

from first level is 8800 meters, with 5050 m

for the ,, specific endurance “, and 3750 m ,,
specific speed “ (Figure 8), which makes ratio
of 57% / 43%.

Trakia Journal of Sciences, Vol. 19, Suppl. 1, 2021

633



KISYOV K.

Annual volume in positive denivelation (D+) of
specialized training tools

5050; 57%

3750; 43%

 Specialized tools for
»specific endurance”

s Specialized tools for
“specific speed”

Figure 8. Annual volume in positive denivelation in meters of specialized training tools according to their focus

to the sub-factors from first level.

Total negative denivelation accumulated for
one year in the specialized tools for sub-factors
from first level is 5910 meters, with 2790 m

for ,, specific endurance “, and 3150 m for ,,
specific speed “ ¢ (Figure 9), which makes a
ratio of 47% / 53%.

Annual volume in the negative denivelation (D-) of specialized
training tools

3150; 53%

2790; 47%
+ Specialized tools for
»specific endurance”

% Specialized tools for
“specific speed”

Figure 9. Annual volume in the negative denivelation in meters of specialized training tools according to their

focus to the sub-factors from first level.

Analysis of distribution of the volume of
specialized tools developing main factors of
achievement per weeks in the macrocycle
Figure 10 shows how the volume of special
tools for development of the main factors of
achievement is concentrated predominantly in
the preparation period and in the racing runs
during the racing and the transient periods. It is
visible, that highest values are achieved during
second half of the general preparatory stage
and in the first part of the special preparatory
stage, where it mostly varies between 15 and
20 km weekly.

Tools that are directed to the development of
the main factor ,,special speed endurance® are
also distributed mainly in the preparation

period and in the racing running during the
racing and transient periods. But their volume
in the beginning of the preparation period is
minimal and increases gradually almost linear,
and reaches maximal values at the end of the
special preparatory stage. Most often the
weekly volume is around 5-6 km, and only in
the second half of the special preparatory stage
it reaches around 10 km.

The volume of training tools for development
of the factor ,special strength endurance” is
minimal, in comparison with that of the other
main factors and it is distributed in the second
half of the general preparatory and the first half
of the special preparatory stage. Weekly
volume in that period is around 1 km.
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MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 10. In the frame of macrocycle on the abscissa is shown the weekly distribution of the kilometers of
special tools for development of the main factors for achievement.

Distribution of the denivelation of the tools for
main factors of achievement in the frame of the
macrocycle is similar to the distribution of
their distance, but still

it

is not

identical.

Biggest denivelation is accumulated in the

second half of the general preparatory stage
and in the first two thirds of the special
preparatory stage, where it often exceeds 2500
meters weekly (Figure 11).
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Figure 11. In the frame of the macrocycle on the abscissa is shown the weekly distribution of meters
denivelation of the special tools for development of the main factors of achievement.
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Analysis of the distribution of the volume of
specialized tools for development of the sub-
factors of achievement from 1 level per
weeks in the macrocycle

Figure 12 shows how the training tools for
development of ,,specific endurance “ are used
mainly in the racing period, and their weekly
volume very often varies between 15 and 25
km. In the transitory and the preparatory period

KISYOV K.
their usage is minimal — around 5 km weekly.
The tools of the other factor from first level —
»specific  speed“ have relatively evenly
distribution — about 2-3 kilometers weekly
during preparatory period and first half of the
racing period. After that in the stage of the late
racing and in the transitory period their usage
significantly decreases.

MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 12 . In the frame of macrocycle on the abscissa is shown the weekly distribution of the kilometers of
diverse-specialized tools for development of the sub-factors from first level.

In the diagram visualizing the distribution of
the positive denivelation in the specific tools
(Figure 13) it is visible, that in contrast with
the indicator “distance” (Figure 12), the values
of the denivelation in the tools for ,,specific
speed are significantly closer to those of
the tools for ,,specific

endurance”. And in the negative denivelation
the “specific speed” has even higher values in
accordance with the “specific endurance”. That
happens because the negative denivelation of
the tools for ,,specific speed” keeps its volume,
while in the ,,specific endurance® it decreases
(Figure 14).
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Figure 13. In the frame of macrocycle on the abscissa is shown the weekly distribution of meters positive
denivelation of diverse-specialized tools for development of sub-factors from first level.
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MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 14. In the frame of macrocycle on the abscissa is shown the weekly distribution of meters negative
denivelation of diverse-specialized tools for development of sub-factors from first level.

It is interesting to be examined the
interconnection in the distribution of the tools
for development of the main factors (,,special
strength endurance®, »special speed
endurance‘‘and “special speed-strength
endurance”) and the sub-factor ,,specific
endurance”. In the whole preparatory period
tools for special endurance are significantly
predominant. After that in the first half of the
racing period the training running for special
endurance gradually are replaced by auxiliary

tools for development of the sub-factor
,»specific endurance” (shown in Figure 15).
Those are runnings imitating the racing model,
but in a different degree relieved conditions
through decreasing of the slopes and the
denivelation in general. When comparing the
indicators distance and denivelation (Figure
15, 16 and 17) it is visible significant decrease
of the denivelation in the tools for sub-factor
»specific endurance®.

MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
Novemb | Decemb [ January | February | March | April [ May [ June | July [ August | Septemb | October
Preparatory period Competition period Transitional period
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Figure 15. In the frame of the macrocycle on the abscissa is shown the weekly distribution of the distance of the

tools for “special endurance” and for “specific endurance”.
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MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 16. In the frame of the macrocycle on the abscissa is shown the weekly distribution of meters positive
denivelation in the running for special endurance and for “specific endurance”.

MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
Novemb | Decemb [January | February | March [ April | May | June | July [ August | Septemb | October
Preparatory period Competition period Transitional period
General preparatory Specially preparatory Early competit Main competitions | Late races
Enter Generalba|5tabil Special. bases | Special [Stabil Control | Int Racingl|Racing2 Unloading | Recover. | Toning
D
olols]wlo]<Jalo|s] 2] 5] 5] 5] 5] 5] o] a]w]s] ] n]u]x]w]] |8 s]e]e]s]s] e ]2« [s]s] s]2] a]a]2] ]5] ] 8] 8] 5] 5
1000
= ,Special endurance” D- 17510
900
|, Specific endurance” D- 2790
800
700
600
500
400
300
200
100 ]
O E T T T IE.I T -I T T Igl T IEl"E."gT-"_:.I T IE-I -I E T T 7T 7T T T T71 T T T LI
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

Figure 17. In the frame of the macrocycle on the abscissa is shown the weekly distribution of meters negative
denivelation in the running for special endurance and for specific endurance.

Tools for development of the sub-factor
»specific speed” are present almost during all
stages of the preparation, with highest values
of denivelation achieved during special-
preparatory stage and the stage of the early
racings (Figure 18), and in the period of the
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late racings and transitory stage their usage is
the lowest. Almost identical is the distribution
of the denivelation, with the difference that its
highest values are in the general-preparatory
stage and after that it gradually decreases
(Figure 19).
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MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 18. In the frame of the macrocycle on the abscissa it is shown the weekly distribution of the distance of
the tools for “specific speed”.

MACROCYCLE: Months / Periods / Stages / Mesocycles / Weeks
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Figure 19. In the frame of the macrocycle on the abscissa is shown the weekly distribution of the positive and

the negative denivelation in meters of tools for “specific speed”.

CONCLUSION

1.

The tools for development of the main
factors of achievement are concentrated
mainly in the preparatory period. After that
in the first part of the racing period they are
gradually replaced with the tools for
development of the sub-factor ,specific
endurance®.

The tools for development of the main
factor of achievement ,special strength

endurance‘‘ are the most important element
of the specific training in the combined
preparation.

The tools developing sub-factor ,,specific
endurance” are the supporting element with
first grade importance for realization of the
specific preparation in the racing period.

. The tools for development of the sub-factor

»specific speed” are present during almost
all stages of the preparation, with highest
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values of the distance reached during
special-preparatory stage and the stage of
the early competitions.
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