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Annotation

In the mountainous and foothill areas of the republic in spring and late autumn, heavy rains and floods
cause landslides on the slopes, landslides as a result of coagulation of most of the land. At the same time,
careless grazing of livestock on the slopes, felling of trees in the foothills, as a result of strong floods, the water
flow on the slopes flows downhill, washing away all the debris, rocks and sand, endangering the movement of
passenger and freight trains. . This article aims to protect against the above-mentioned situations, to ensure the
safety of transport facilities. At the same time, there is a discussion of natural disasters in the country and their
impact on the economy. In particular, the lines of railway transport passing through mountainous and foothill
areas and the stations built there, power transmission devices and all devices that organize the movement of
trains, traffic lights, electric lights, tunnels, bridges and similar railway buildings and structures, as well as
economic enterprises, mountains. proposals and comments on protection of settlements located on the slopes
from floods and landslides.

AHHOTAIILH

B ropsbsIX U npeAaropHsix pailoHax pecryOIMKH BECHOH M MO3JHEH OCEHBIO CHIIbHBIE JOXKIU U
HABOJHEHHUS BBI3BIBAIOT OTOJI3HHU Ha CKJIOHAX, OMOJ3HHU B PE3yJbTaTe KOAaryJsuu OOJibIIei yacTu
3eMelnb. [Ipu 3TOM HEOCTOPOXKHBIN BBIIAC CKOTA HA CKJIOHAX, BBHIPYOKa JEPEBLEB B MPEArOPbHsX, B
pe3ysbTare CUJIBHOTO IIaBOJIKAa BOIHBIM TOTOK Ha CKJIOHAX CTEKAaeT BHU3, CMbIBAsi BECh MyCOp, KAMHU
U TIECOK, CO3/1aBasi ONAcCHOCTb Il MEPEeIBUKEHUs MAacCa)XUPCKUE W Ipy30Bble moesna. . [lanHas
CTaThsl HANpaBJICHA HA 3aIIUTYy OT BBINICTICPEUUCIICHHBIX CHUTYaIlHid, o0OecreueHne 0e30macHOCTH
TPAHCHOPTHBIX CPEICTB. B TO jxe Bpemst 00Cyk 1al0T CTUXUITHBIE OEICTBHSI B CTPAHE M MX BIUSHHE
Ha SKOHOMMKY. B 4aCTHOCTH, TMHUH KEJIE3HOIOPOKHOTO TPAHCIIOPTA, MPOXOASIINE YepPE3 FOpHbIE
Y TIPEATOPHBIE PAHOHBI, U IOCTPOEHHBIE TaM CTAHLMH, YCTPOMCTBA NI€PENadu dJIEKTPOIHEPTUH U BCE
YCTpOICTBa, OpraHU3YIOIINE JABH)KEHUE MOE3/10B, CBETOPOPHI, dJIEKTpUUecKre (hoHapH, TYHHEIH,
MOCTBI ¥ aHAJIOTUYHBIE JKEJIE3HONOPOKHBIE 3aHNsI U COOPYKEHHS, @ TAK)KE a TAKIKE XO351CTBEHHBIE
HPEIIPUATHS, TOP.MPEATIOKEHUS U KOMMEHTApUH O 3allUTe HACEJIEHHBIX MyHKTOB HA CKJIOHAX OT
HaBOJHEHUH U

KuaroueBble ciioBa: xeie3Has 10pora, BETKH, IECOK, KAMHH, CUJIbHBIE CEJTU, Pa3MbIB, OIOJI3HH,
oOpyIIrBaHUe.
Keywords: railway, brushwood, sand, stones, heavy mudflows, erosion, landslides, collapse.

The protection of transport facilities in the event of natural disasters will be the main basis
for the uninterrupted operation of these vehicles and the safe handling of household goods. It is
known that the Tashguzor-Boysun-Kumkugon railway line connecting the Republic with the
south passes through mountainous areas. There are also facilities on the Angren-Pop route. There
are also bridges over several cliffs in these areas. A railway line passed through the mountainous
area, surrounded on both sides by mountains. This is due to the arrival of strong floods and
landslides in early spring and late autumn, which closes the road, causing several trains to stand,
which disrupts the entire railway traffic schedule.



There fore, it is necessary to take precautionary measures against floods and landslides in
these areas where vehicles move [1,3,5,7].

When designing anti-flood structures, it is necessary to know the basic parameters of flood
flow. These include: volumetric weight of the flood and the degree of saturation of solids, flood
velocity, maximum flow and volume, construction of a granulometric curve of solid phase particles
of the flood, the maximum size of flood solids, etc. [2].

Volumetric severity and degree of saturation of solids. The volumetric weight of the flood
gsel is used to determine its other parameters, including the calculation of the dynamic effect of
the flood on the structure.

Volumetric weight of the flood

T Hood = (Vwater + Vm'Swater)/ ( 1+ Swater) (1)
where ywater = 1 m/m® volumetric weight of water,
v:=2,5...2,8 m/m® - bulk density of solids,

Water is the ratio of the volume of solids of the flood to the volume of the liquid in the flood,
determined by the following formula

Swater= W /Wyater (2)
where W,, - is the volume of solids in the flood, Wsuv is the volume of the liquid in the flood.

A variety of formulas can be found in the literature on floods [3]. The relationship between
the volume and weight concentration (density) of the solids in the mud and the volume weight is
expressed as follows:

Swater (ﬁo) = ()/ flood - Pwater )/ ( ym - Vﬂood)
S= (V flood = Ywater ) / ( VYm - Vwater) (3)
P= ym-(y flood = Pwater ) / [V flood ( VYm - Vwater)]
S= Vm'(flood - Ywater )/ ( VYm = Vwater)
where P is the weight concentration of solids in the flood flow, S is the volumetric

concentration of solids in the flood flow..
The relationship between them is shown graphically in Figure 1.
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Figure 1.The correlation between the volumetric weight of the mud and the volume and weight
concentration (density).

The accuracy of the proposed formulas is insufficient, firstly due to the complexity of the
flood phenomenon and secondly due to the fact that it is much more difficult to study in field
conditions.



For these reasons, the scale shown in Table 1 can be recommended for determining the
volumetric weight of the flood for calculations.
Table 1
Determining the volumetric weight of the flood

The volume of

T/s Flood basin type Flood type Flood the flood
substances weight
Yo (/M%)
1. | The nutritional value of solids is Not connected Water-dust, 1.1..13
proportional to the nutritional water-sand

value of aqueous nutrients
based on linear and surface
erosion

mechanism of flood formation
(Kopetdag, Fergana Valley)

2. | Formation of all floods Connected and Large stone, 13..15
mechanism not connected mud
(Crimea, Armenia, mud

Kazakhstan, Central Asia)

3. | The mechanism of formation of Large stone at Large stone, 15..17
complex flood saturated level mud
(Georgia, Azerbaijan, connected and
Zarafshan valley) unbound mudstone
4. Sliding layers and more Bound dark mudstone,| Large rock, 1.7..19
equilibrium of arrays rock and mud saturated flood

based on components
mechanism of flood formation
(eastern Georgia, southern
Kazakhstan)

The maximum possible volumetric density of flood solids is correlated with the slope |
Smax = 1,21:1/(1-2:1) (4)

The speed of the flood.When calculating and designing structures against floods, it will be
necessary to determine the processes in the floodplain, to know the flow rate and velocity. Many
formulas have been proposed and given in the specialized literature to determine the average flood
rate. Most of them are based on the Shezi formula.
* for unconnected flood
Ve=65- R* - 1"/ {[(yr Yeen - v)/( - 1)]2 + 1} (5)

where R is the hydraulic radius.




* for connected flood
Ve=Ke-[g -H-(i-i)]*?  (6)
where Ks is the coefficient of resistance to current,
H — is the depth of the stream,
g = 9,81 m/c? free fall acceleration;
TYHIXUII TC3JIaHUIIN,
I — is the slope of the river,

I: — residual slope after the passage of the flood flow (minimum boundary slope, if the
slope is smaller, the stream can not provide the movement of the flood flow)
ir =T+ 0/(yflood - H) (7)
where f is the coefficient of friction, y is the dynamic viscosity.

The flow resistance coefficient Ks is calculated as a function of the relative dimensions of
the flood flow substances, i.e. the magnitude of the average diameter of the substances measured
by the ratio N to the flow depth d
2 - accepted according to the table.

Table 2
The current resistance coefficient is Ks
d/N 0.025 0.65 0.10 0.20 0.30 0.40 0.50
Ke 7.1 4.85 3.20 1.94 1.32 0.95 0.66

Maximum flood flow and flow rate.The maximum flow rate and the volume of runoff are
used to determine the capacity of anti-flood structures and the size of the structure (floodplain).

The most reliable way to determine the maximum flood flow is to calculate it based on the
footprint in the hydraulics after the flood has passed.

Q mak = VC ) (8)
In this case, ® - H wax is the living cross-sectional area corresponding, m? .
If it is not possible to measure directly in the hydraulic solution, the formulas used in

practice can be used.
Specific consumption of flood

Oc= Qc/Bc (9)
* for connected flood
qe= Ke- H¥. [g - (i - in)]*® (10)
* for unconnected flood
qC: KB' H3/2 . (ag . i)1/2 (11)

Ks = f (d / H) given above; K= f (d/H); Ks= f (A/H).. In this case,




D / H is the relative roughness, which can be determined from Table 3.

Table 3
Quantities of current resistance coefficients
(d/H): (D/H) 0.03 0.05 0.10 0.15
Ks 7.10 4.85 3.20 2.45
Kv 11.88 9.85 7.80 6.65

It should be noted that the accuracy (reliability) of the given formulas is insufficient.
Therefore, the exact way to determine the flood flow is to determine the flood volume in the
hydraulic solution, it is recommended to determine the flood volume by the same method.

However, flood volume can be estimated using analytical formulas.

W =1000-H-a-B-F (M) (12)
where H is the thickness of the oil formed by the flood;
a is the flow coefficient, a = 0.5 ... 0.7 for high mountain basins; for medium mountain basins a =
0.25 ... 0.5; for low mountain basins a = 0.1 ... 0.25;
B is the volume of floodwaters in 1 m3 of water, § =0.1 ... 0.7.

If the elapsed time of the flood is accurate, the average flood consumption can be

determined by the following formula
Qc=W/T (M%/c) (13)

Dimensions of floodplains. The average diameter of the floodplains can be calculated using

the following formula

d=02(yr Ku/ )** 1°% -[Quo0/(9)*°]** (14)

where y.— is the bulk density of the particles, kG / m3;

u — is the average density on the live section;

Q10%— stream formation water consumption, m3/s;
K —is the coefficient Ky = 2...15 (average K, = 4) or

Ku = d}"/ max | d}"/ MHH (15)

In this case, the poppy is the average diameter of the largest fraction (d ... 1.8d); do min - the
average diameter of a small fraction (d ... 0.45d).

The size of the largest rocks that are flooded depends on the speed of the flood and the flow
density

* for unconnected floods
Ovax = 0,04-V¢? (16)
* for connected floods
Oyvax = M-V + do a7
where Vc is the flood velocity, m / s; m is the coefficient depending on the viscosity and density
of the flood,

do is the limiting dimension of the solid that can hold the mass of the mud at rest, m = 0.07,
do = 0.1 m for the connected muds with low viscosity; m = 0.13, do = 0.2 ... 0.3 m for mudflows
of medium thickness; m = 0.2, do> 0.5 m for very thick (paste-like) connected floods.




Studies have shown that the dmak determined under field conditions is greater than that
determined using the given formulas. Therefore, one of the most reliable (accurate) methods is to
determine the flood parameters in the field, from the flood trace.

In this way, flood parameters are determined and the safety of railway transport routes is
forecasted.
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