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Abstract:

Introduction/purpose: Temperature and time-dependent effects such as
concrete shrinkage and creep significantly affect the behavior of steel-
concrete composite beams. Hence, taking into account the demands
brought by these additional effects is necessary. This necessity has
resulted in various theoretical and numerical research studies. This article
proposes an analytical tool capable of predicting a new redistribution of
stresses brought by the combined action of temperature and concrete
shrinkage in composite steel-concrete beams in partial shear connection.
In this work, the partial shear connection at the steel-concrete interface is
taken into account according to the degree of connection (N/Ny).

Methods: This involves reformulating the model proposed in 2024 by Rahal
et al analyzing the behavior of composite steel-concrete beams in full shear
connection under the effect of temperature and concrete shrinkage. In this
present study, the main contribution is the introduction of the effect of the
connection degree (N/N;) at the steel-concrete interface, thus leading to an
analytical model capable of predicting additional stresses brought by
shrinkage and temperature in composite steel-concrete beams in partial
shear connection.

Results: When referred to the model proposed in 2024 by Rahal et al, the
results from this current approach are satisfactory. They clearly show that
the degree of connection significantly affects the forces brought about by
the combined action of concrete shrinkage and temperature.

Conclusion: The results of the present approach and those of the existing
model developed by Rahal et al are in good agreement. They clearly show
the effect of concrete shrinkage and temperature as a function of the
connection degree N/N: on the behavior of composite steel-concrete
beams.

Key words: degree of connection (N/Ny), shrinkage, time, steel-concrete
interface.

Introduction

A composite steel-concrete beam consists of a steel beam on which
a reinforced concrete slab rests. The connection at the steel-concrete
interface is guaranteed by metallic elements called shear connectors (Dias
& Karam, 2021). They are usually headed studs.

The advantages presented by this structural system such as: good
seismic performance, speed and ease of construction, lightness, reduced
construction cost and better ductility allow it to be widely used in civil
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engineering (Bradford & Gilbert, 1992; Nie & Cai, 2003; Dias & Karam,
2021).

The behavior of steel-concrete composite beams is influenced by
various factors, in particular the cracking of concrete under negative
moment (Fan et al, 2010a, 2010b), the deformation capacity of shear
connectors (Bradford & Gilbert, 1991; Al-deen et al, 2011a, 2011b) as well
as the shrinkage and creep of the concrete slab (Amadio & Fragiacomo,
1997; Xiang et al, 2015). To this end, the justification of the resistance of
this type of beam requires a precise prediction as a function of time to
avoid possible cracking of concrete or exaggerated deflection (Kwak &
Seo, 2000).

The time-dependent analysis of the behavior of composite steel-
concrete beams has been the subject of much research. The first studies
carried out began in the early 1970s (Roll, 1971). In the case of full shear
connection at the steel-concrete interface, which ignores the relative slip
between the two materials, several calculation approaches have been
proposed (Souici et al, 2015; Partov & Kantchev, 2009, 2011, 2012, 2014;
Tehami & Ramdane, 2009; Rahal et al, 2012). In this type of assembly,
the long-term deflection will be obtained by analyzes of the cross section
(Gilbert, 1989). Actually, partial shear connection, for which the relative
slip at the steel-concrete interface must be taken into account, is widely
applied (Wen et al, 2024). This relative sliding reduces the resistance of
composite beams and considerably affects their behavior over time (Wen
et al, 2024).

In the case of the partial shear connection at the steel-concrete
interface, which takes into account the relative slip between the two
materials, several calculation approaches have been proposed (Gara et
al, 2010; Ranzi & Bradford, 2006; Sakr & Sakla, 2008; Newmark et al,
1951; Faella et al, 2010; Beghdad et al, 2017; Tarantino & Dezi, 1992).

Fire is a dangerous phenomenon for the safety of human lives
because the mechanical properties of a composite beam deteriorate when
exposed to a possible fire and consequently there may be the collapse of
the construction or one of its components (Dias & Karam, 2021). In order
to protect human lives, checking the resistance of a composite steel-
concrete beam in a fire situation has become a necessity.

In the absence of external mechanical stress, concrete drying causes
progressive shortening over time; this is called concrete shrinkage (Rahal
et al, 2024). In addition, and due to a thermal gradient or temperature
variations, a statically determinate composite beam undergoes
deformations and displacements without the appearance of internal forces
(Rahal et al, 2024). Concrete shrinkage and temperature produce stresses
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that vary over time. Predicting the behavior of composite steel-concrete
beams under the simultaneous effect of shrinkage and concrete
temperature is extremely complex.

The calculation and design codes for composite steel-concrete beams
do not provide methods for accurately estimating deformations caused by
a shrinkage-temperature combination (Mark et al, 2010).

Due to the lack of dedicated analytical methods for justifying the
strength of steel-concrete composite beams taking both concrete
shrinkage and temperature, the calculation and design codes for steel-
concrete composite beams do not provide methods to estimate accurately
the deformations caused by the shrinkage-temperature combination (Mark
et al, 2010). Therefore, very simplified approaches based on approximate
values of shrinkage and thermal effect are leading to unreliable results
(Rahal et al, 2024). Faced with this insufficiency, the development and
implementation of new calculation procedures leading to good approaches
to correctly predict the effects of shrinkage and temperature has become
necessary.

In this context, we seek through this article to propose an analytical,
precise and simple approach in practical applications to predict the
behavior of composite steel-concrete beams. In this new proposal, we will
analyze the behavior of composite beams in partial shear connection at
the steel-concrete interface under the shrinkage-temperature combination.
This current contribution consists of enriching and expanding the model
proposed by Rahal et al. (2024) in which full shear connection was used.
In this approach the relative slip between the steel and the concrete was
taken into account according to the degree of connection (N/Nf) defined
by the European code Eurocode 4 (Hendy & Johnson, 2006). According
to Eurocode 4 (Hendy & Johnson, 2006), if full shear connection is used,
the connection degree is N/N; = 1. On the other hand, in the case of partial
shear connection, the connection degree is given as: 0.40 < N/N¢< 1.

Theoretical bases

The total strain ¢(t) that develops in an uncracked, axially loaded
concrete element is composed of four elementary strains (Kumar Mehta &
Monteiro, 2005; Gilbert, 1989; Gilbert & Ranzi, 2011; Favre et al, 1996). It
is evaluated as follows:

e(t)=¢eam(1)+6c(t)+ & (t)+er (1) (1)
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ge(t): the instantaneous strain,

ec(t): the strain of creep,

esn(t): the deformation of shrinkage, and
er(t): the thermal expansion.

In accordance with the irreversible theory of concrete (the rate of
creep theory), the total deformation of an uncracked and axially loaded
concrete specimen can be obtained by the expression below (Kumar
Mehta & Monteiro, 2005; Gilbert, 1989; Gilbert & Ranzi, 2011; Favre et al,
1996):

de(1,7) 1 dac(t)+ o, (1) +5sh(°°)

do EC(T,) do Ec(Tl) (0(00) (2)

¢: the shrinkage coefficient,

E.: the elastic modulus of concrete,

oc: the stress applying to the concrete slab,
141: the application time of the constraint, and
t: the calculation moment.

Formulation of the proposed method

This study applies to the analysis of the elastic behavior of simply
supported steel-concrete composite beams including both the shrinkage
of concrete, the temperature and the degree of connection (N/Ns) at the
steel-concrete interface.

In order to formulate the present analytical approach, we introduce
the degree of connection (N/Nf) at the steel-concrete interface into the
model proposed by Rahal et al. (2024). In this work, the figure (Figure 1)
shows different forces loading the mixed steel-concrete cross section.

These forces are:

AT: the thermal gradient = To-T1,

No: the normal force applied externally, and
Mo: the externally applied bending moment.
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Figure 1 — Internal forces in a composite steel-concrete beam subjected
to shrinkage and temperature (Rahal et al, 2024)
Thermal actions

Thermal actions can cause significant geometric changes in large
buildings. These loadings can be: elongation when the structure is
exposed to temperature or shortening when it is cooled (Gerhard, 1998;
Beer, 2010). When a beam is exposed to thermal changes AT, it
generates:

- thermal strains: et = a AT and

- thermal elongations: At =erL=a AT L,

where a is the coefficient of thermal expansion (°C™"), (= 1.2 x 10 for steel
and 1.0 x 10 for concrete),

L is the initial length of the bar, and

AT is the temperature variation (° C).

When a beam is subjected to thermal effects, the temperature
gradient AT develops a curvature and an axial deformation calculated
respectively by the following relationships (Egs. 3 and 4) (Gerhard, 1998;
Beer, 2010):

AT
X1 =0r—— 3)
h
er=ar AT% (4)
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In a composite steel-concrete beam, the bending moment acting on
the cross section is the result of the four elementary forces (Ms(t), Mq(t),
Ns(t) and N¢(t)) applying the steel beam and the concrete slab individually.
Hence, four equations are necessary to determine these four unknowns
(Szabo, 2006). These four equations are obtained by kinematic analysis

(two equations) and static analysis (two equations).

Static and kinematic study

From Figure 1, the static study will provide the following two equations

N, (1) —<acrc+zvc<r)>H 4 A]—C][lNi]l]

m m f

M, (t)= —AT(Z‘ +%]—MC (1)+[ N, (t)+at, Ja(1-k)

s c

with:

2
K=|| A _AC ) N
Am Im N)"

Mc(t): bending moment in the concrete slab due to creep,
Ms(t): bending moment in the steel beam,

N: number of shear connectors in partial shear connection,
Nc(t): normal force in the concrete slab due to creep,

Nt number of shear connectors in full shear connection,
Ns(t): normal effort in the steel section,

N/Nr: rate of shear connection in (%),

te: thickness of the slab,

Ac: area of the concrete slab,

Am: area of the composite beam,

As: area of the steel beam,

Im: moment of inertia of the composite beam,

oc: thermal expansion coefficient of concrete, and

as: thermal expansion coefficient of steel.

o

)

(6)



Kinematic analysis

In composite steel-concrete beams, the kinematic analysis results in
the condition at the steel-concrete interface (Tehami & Ramdane, 2009;
Partov & Kantchev, 2009, 2011, 2012, 2014; Rahal et al, 2012; Souici et
al, 2015; Beghdad et al, 2017; Rahal et al, 2024). According to this
characteristic, we can write the following two compatibility equations in
curvature (Eq. 7) and in deformation (Eq. 8):

RGO
Z(t)_ EC]C - ES]S

(7)

gc(t): Nc(t)_|_Mc(t) Cc: Ny(t) +Ms(t) Cs
EA EL ° EA EI

N N s s

(8)

ls: moment of inertia of the steel beam, and
le: moment of inertia of the concrete slab.

Curvature

In accordance with the irreversible law of concrete (the rate of creep
theory), the first condition (Eq.7) can be transformed into a differential
equation of the type of relation (Eq.2), so one can write:

_ 1 _ M. (1)
;((t)—ﬂ dM_ (t)+ M, (t).dp|= 1 (9)
1 AT [a, a.
Z(l‘):a nd(t)+Mc(t)d¢]:_ﬂ[h_v+ tc J'i‘
(10)
1 1
H c(t)+act(,}a(l—k)—ﬁMc(t)

s§8 s

G
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x(1)= ﬁ dﬂf{‘;t) (1-k)+AT

ac
t

LN gyt g -
ESIS d¢ s Ss
1 1 dM (1) 1 1 a
= — 4+ — -k ¢ c
#(1) (EI ESIJ( ) do (EI +ES1S] t,
LN Ly v ()(1-k)+
ES ]S d ¢ ES IS o EC IC ‘
Loar%e i oar® g
ECIC c ES]? h&'
(0)=[ 1+ oy LD [ L g
d nl do nl t
Loy ™)L () (1-k)+
nl, dp nl, °° ¢
ar%e Ao ap g
t. nl h

c S

oc: steel-concrete equivalence coefficient (n=Es/Ec).

o

+Mc(t)(1—k)+AT%

c c

11)

(12)

(13)



Deformation

In accordance with the irreversible law of concrete (the rate of creep
theory), the second condition (Eq.8) can be transformed into differential
equations of the type of relation (Eq.2), so one can write:

CC’

1
e(t) 54 dN,(t)+N,(t)dp]+ £ [aM (t)+M (t).de]
(14)
_dgsh(t):NS(t)_MS(t) ;
ESAS ES]S

By L B0 M2 T P

ECAC dw ECAC ECAC ‘
a.t, . C. (l—k)dMC(t)+ C. AT %e
EA, E.I dp E.I 1,
Co (k) (1) +-Coap e _deul)__at (15)
EC IC EC [C tC dw ES AS

at. 1 dN.() (k—1)+&AT&+ o arse
ESAS ESAS d(l)

E I t

s N s s s c

+

C, (l—k)dM"(t) C, a(l—k)dN"(t)— C, ot

E I, dp EI dp E I, °°
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(16)

C C a 1
< (1-k)M < ATZer — (k=1)N () +——a,t, =
Eclc( ) ”(t)+EJC ; H( )N (1)+ O
dgsh (t) asts Cv av
d¢ ESAS ESIY hﬁ'
p()= W) gy @l Ly ey By
ECAC d¢ ECAC ECAC c (4
C k)dM"(’) Ccar%ey S (1omu () +-Sear
El o EI  t EL EI "t

_dgsh (t) - _ asts _ actc _ 1 dNC (t) (k—l)‘f'iAT&'i'
do EA EA EA do h

sTs S

CS a(’ CS
_+_

(l_k) dMC (t) _ Cs ch (t)
ES IS tc EY ]S d ¢ ES IX d ¢

a(1-k)-—=as

N

The two equations (Egs. 13 and 17) can be rewritten in the following
simplified form:

L, M, (¢)

1

+M (0)=-K, (18)

+4,
do do




A3 dMC (t)+A4 dNL (t)+A5 Mc (t) +A6 Nc (t) :EC 85}'—(0'»—[{2 (19)

Additional forces

The general solution of the two differential equations (Egs. 18 and 19)
will give the expressions we are looking for to estimate the additional
stresses brought about by the combined effect of concrete shrinkage and
temperature. They are of the following form:

Ne (1) = Crayz)eh? + Cr.ay )€™ + K, (20)
M. (t): Cl.al(ﬂ]).e’ll'(/’ +C2.a2(,12)e’12‘”+K2 (21)

In the equations (Egs. 18, 19, 20 and 21), the constants A1 to As K1
and K> are calculated according to: the geometric and physical
characteristics of the mixed cross section, the thermal expansion
coefficient of steel and concrete, the degree of connection (N/Nf) and the
temperatures To and T4. On the other hand, the two constants C1 and C»
are obtained using the boundary conditions.

Model validation

Our present formulation is validated by examining the composite
beam treated in Eurocode 4 (Hendy & Johnson, 2006).

bgf

[

ba xte" Y[

hy x /

b X twm

Figure 2 — Cross section characteristics
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This example was also used by Rahal et al. (2024) to validate their
model in the full shear connection. In this study, the shrinkage parameters
are calculated according to Eurocode 2 (European Standard, 2004). The
data to use is as follows:

bett = 3100 mm, tc = 250 mm, bg = 400 mm, tx = 20 mm, bg = 400 mm,
t, = 30 mm, hy = 1175 mm, t, = 12.5 mm. In this example, our beam is
supposed to be subjected at time t = 420 days to a flame such that: To =
140 °C and T1 =100 °C.

Results

The graphs of the figures (Figures 3 to 8) show the evolution as a
function of time and the degree of connection (N/Ns) of the additional forces
brought by the shrinkage of the concrete and the temperature and which
request a mixed section steel-concrete in partial shear connection.

300 - Existing model (Rahal et al, 2024)
275 Shrinkage + temperature N/Ne=1.0

250 B

225

200 ] Shrinkage only

175

Present model
150 -

125 ]
100

N/Ni= 0.6

Normal force in concrete Nc(t)

. Time (days)
0 — T ' 1T * 1 ' T T 1T ' T T "~ T 1T 17
0 75 150 225 300 375 450 525 600 675 750

Figure 3 — Evolution in time of the normal force
Nc(t) in the concrete slab
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Figure 4 — Evolution in time of the normal force
Nc(t) in the concrete slab

Existing model (Rahal et al, 2024)

N/Ni=1.0
Shrinkage + temperature

Shrinkage only
Present model

N/Ni= 0.6

Time (days)
—7r1r 1 - 1 1 1 1 1 1 1T r* T 7
75 150 225 300 375 450 525 600 675 750
Figure 5 — Evolution in time of the bending moment
Mec(t) in the concrete slab
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Figure 6 — Evolution in time of the bending moment
Mec(t) in the concrete slab
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Ms(t) in the steel beam
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Figure 8 — Evolution in time of the bending moment
Ms(t) in the steel beam

Conclusion

The present study focuses on the analysis of the effect of concrete
shrinkage on the behavior of composite steel-concrete beams in partial
shear connection exposed to temperature.

In this article, the main contribution lies in taking into account the
effect of the connection degree (N/Ns) at the steel-concrete interface. This
allows us to arrive at an analytical model capable of predicting the
additional stresses brought by shrinkage and temperature in composite
steel-concrete beams in partial shear connection. The present work is a
continuation of that proposed by Rahal et al. (2024). The interest of this
approach is to evaluate the new redistribution of constraints according to
the degree of connection (N/Ny).

Previous studies clearly show that the bending stiffness of composite
steel-concrete beams is reduced in the presence of sliding at the steel-
concrete interface. The results obtained by our present approach (Figures
3 to 8) are clearly consistent with this conclusion because the introduction
of sliding considerably changes the forces applying the steel beam and the
concrete slab under the combined action of concrete shrinkage and

temperature.
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This research provides a simple and effective tool allowing the
estimation, at any instant, of the forces (N¢(t), Ns(t), Mc(t) and Ms(t)) which
develop on the steel beam and the concrete slab and consequently the
knowledge of the new redistribution of local stresses. If the beam is
exposed to cooling, the values of temperatures To and T1 must be
negative.

In perspective, future studies will be carried out on composite beams
including, at the same time, the effects of concrete creep and temperature.
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Resumen:

Introduccidén/objetivo: Los efectos dependientes de la temperatura y el
tiempo, como la contracciéon y la fluencia del concreto, afectan
significativamente el comportamiento de las vigas compuestas de acero y
concreto. Por lo tanto, es necesario tener en cuenta las demandas que
plantean estos efectos adicionales. Esta necesidad ha dado lugar a
diversos estudios de investigacion teéricos y numéricos. Este articulo
propone una herramienta analitca capaz de predecir una nueva
redistribucion de tensiones provocada por la accién combinada de la
temperatura y la contraccién del hormigén en vigas compuestas de acero
y hormigén en conexién de corte parcial. En este trabajo se tiene en cuenta
la conexién de corte parcial en la interfaz acero-hormigén segtn el grado
de conexion (N/Ny).
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Métodos: Se trata de reformular el modelo propuesto en 2024 por Rahal et
al analizando el comportamiento de vigas compuestas de acero y hormigon
en conexion de corte total bajo el efecto de la temperatura y la contraccion
del hormigén. En este presente estudio, la principal contribucién es la
introduccién del efecto del grado de conexiéon (N/Ny en la interfaz acero-
hormigén, lo que lleva a un modelo analitico capaz de predecir tensiones
adicionales provocadas por la contraccién y la temperatura en vigas
compuestas de acero y hormigén en conexion de corte parcialResultados:
Cuando se hace referencia al modelo propuesto en 2024 por Rahal et al,
los resultados de este enfoque actual son satisfactorios. Muestran
claramente que el grado de conexion afecta significativamente las fuerzas
provocadas por la accion combinada de la contraccion del hormigén y la
temperatura.

Conclusién: Los resultados del presente enfoque y los del modelo existente
desarrollado por Rahal et al concuerdan bien. Muestran claramente el
efecto de la contraccion del hormigén y la temperatura en funcién del grado
de conexion N/Nr sobre el comportamiento de vigas mixtas de acero y
hormigén.

Palabras claves: grado de conexion (N/Ny), retraccion, tiempo, interfaz
acero-hormigén

BrvsiHne ycagku, TemnepaTypbl u ctenenn cuennenusi (N/Nr) Ha
XapaKTEePUCTMKM CTaneGeToHHbIX KOMMNO3UTHbLIX 6anok
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r. Mackapa, Amxupckas HapogHas [Jemokpatmnyeckan Pecnybnuka
6 YHMBEPCUTET ECTECTBEHHbIX HayK U TEXHOMOIUN,
TNabopaTopus MalIMHOCTPOEHMS N MPOYHOCTU KOHCTPYKLIUIA,
r. OpaH, Amkupckasi HapogHas [lemokpatudeckas Pecnybnuvka
® YHusepcuteT Taxpu Moxammep Bewap,
JenapTamMeHT apXuTekTypbl 1 ypbaHnama,
r. bewap, Amxupckas HapogHas [Jemokpatudeckasi Pecnybnuka

PYBPUKA TPHTW: 67.09.33 BeToHbl. XXene3obeToH. CTpouTenbHble
pacTBOpbI, CMECU, COCTaBbI
B[O CTATbW: opurmHanbHas HayyYHas ctaTbsl

Peswome:

BeedeHue/uenb: 3ghhekmbl, 3asucsawue om memrepamypbl U
8peMeHuU, makue kKak ycaOka 6emoHa u non3yyecms, CywecmeeHHO
enusitom Ha rogedeHue cmanebemoHHbIX KOMMIO3UMHbIX 6arioK.
CnedosameribHO, He06Xx00UMO y4Humbigamb mpebosaHus, c8s3aHHbIe
C amumu OOMoHUMESIbHBLIMU 3hghekmamu, Komopble S6rsiomcs

e



npedmMemom MHO2UX MeoPemMuUYeCKUX U YUCIEHHbIX uccredosaHul. B
OaHHOU cmambe npedcmaessieH aHanumu4yeckul UHcmpymeHmapud,
obecneyusarouwuli  803MOXHOCMb MPO2HO3UPOB8aHUSI  HOB020
nepepacrnpedernieHusi Hagpy30K, 8bI38aHHbLIX COBMECMHbIM delicmeuem
memnepamypbl U ycadku 6emoHa 8 KOMMNo3UmHbIX cmanebemoHHbIX
bankax npu Yacmu4yHom cdsuzoeom coeduHeHuu. B uccrnedosaHuu
y4Yumsbigaemcsi 4acmu4yHoe c0s8u2080€e CoelQuHeHUe 8 uHmepghelice
cmarnb-6emoH 8 3agucumocmu om cmeneru cuerneHusi (N/Ny).

MemoOsi: B ces3uU c 8bILLEU3IIOXEHHbBIM Heobxooumo
omkoppekmupogame MoOesb, NPednoxeHHyr 8 2024 200y Paxanom u
coasmopamu onsi aHanusa rnosedeHust KOMIMO3UMmHbIX

cmanebemoHHbIX 6arnok rpu nosiHoM cd8u2080M CoeduHeHUU 100
go3delicmeaueM memrepamypbl U ycaOku b6emoHa. [naeHbIl eknad
0aHHO20 uccnedosaHUsl 3aKir4Yyaemcst 8 ydeme 8nusiHUs cmerneHu
cyenneHusi (N/Ny) 8 uHmepdgbelice cmarnb-6emoH, 4mo o3gorsisiem
co30amb aHaIuMu4yecKkyro Mooesib, CMOCOBHY pO2HO3Upo8amb
dornosiHUMernbHble Hagpy3Ku, 803HUKaowWUe 8 pe3ynbmame ycadku u
memnepamypbl 8 KOMMO3UMHbIX cmanebemoHHbIx 6ankax rnpu
yacmuy4yHoM cO8U2080M COEOUHEHUU.

Pesynbmamei: [aHHbIlG 1no0x00 Oan nydwue pesynbmambl 0
CpasHeHU ¢ MoOesnblo, rnpednoxeHHoU & 2024 200y Paxanom u
coasmopamu. OHU HedBYCMbICIEHHO [10Ka3bi8aom, 4mo CmerneHb
cuernneHusi CyuwecmeeHHO enusem Ha ycunus, 8bi3bleaeMble
cosmecmHbIM OelicmeuemM ycadku 6emoHa u memrepamypabi.

Bbigod: Pesynbmambi  Hacmosiuje20 odxo0a U pesyrbmamal
cywecmeyrowieli modenu, paspabomarHol Paxanom u coasmopamu, He
npomusopedam Opyza Opyey. OHU Haa/Ii0HO [1oKa3bigarom 6rlusHUe
ycaOku b6emoHa U memrepamypbl 8 3asucuMocmu Om cmerneHu
cuenneHust N/Nf Ha nogedeHuUe KOMMO3UMHbIX cmanebemoHHbIX b6ariok.

Kniouesbie criosa: cmeneHb cuenneHusi (N/Ny), ycadka, epewms,
uHmepgetic cmarsnb-6€mo-H.

YTuuaj ckynrbama, Temnepatype u creneHa cnpesara (N/Nf) Ha
roHallahe CnperHyTor Yenu4yHo-6eToHCKor Hocaya

Xanuma ABef?, ayTop 3a npenucky, Hacep Paxan?, Xayda bernap?,
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OBJIACT: mexaHuka
KATEFOPWUJA (TWIM) YNAHKA: opuriHanHu Hay4Hu pag

Caxemak:

Yeod/yurb: Temnepamypa u egpekmu 3asucHu 00 8pemMeHa, kao wmo cy
meyerwe U CKyrubare 6emoHa, 3HamHO ymu4dy Ha [oHalware
cripeeHymux Hocada o0 dYesnuka u 6emora. Cmoea je Heornxo0Ho y3emu y
063up 3axmese osux 00damHux eghekama Koju cy npedmem pasnuyumux
meopujcKUX U HYMEPUYKUX ucmpakusarsa. Y 08oj cmyduju ripednaxe ce
aHanumu4ku anam criocobaH da npedesudu Hosy rpepacriodesly HaroHa
rpoy3poKoeaHy KOMOUHOBaHUM Oerio8ar-eM memrepamype U CKyrnibara
bemoHa y cripeeHymum 4Yeru4yHo-6emoHCKUM Hocaduma y napuujariHom
cmuyyhem criojy. TakoRe, yauma ce y 063up napuujanHu cmudyhu crioj Ha
UHmMepghejcy Yenuk-6emor ripema cmereHy cripe3darsa (N/Ny).

Memode: [lpegbopmynucaH je moden koju cy Paxanm u capadHuyu
npednoxunu 2024. eoduHe aHanusupajyhu roHaware crpeaHymux
yenu4yHo-6emoHCKUX Hocaya y MyHOM cripe3arsy o0 ymuuyajem
memrepamype u cKyriibaka bemoHa. [nasHu OorpuHoc oge cmyduje
npedcmaerba yeohewe ymuuaja cmeneHa crpesama (N/Ny) Ha
uHmepagejcy yenuk-6emoH. Tume ce dona3u 0o aHanumuykoz moderna
criocobHoz Oa rnpedsudu OodamHa Harpe3ara ycried CKyribama U
memnepamype y CHpesHymuM 4YesiudHo-6emoHcKuM epedama Yy
napuyujanHom cmudyhem criojy.

Pesynmamu: Y o0Hocy Ha Moder Koju cy Paxas u capadHuyu rnpednoxusiu
2024. 2o00uHe, ucriocmasurio ce da cy pesynmamu rpucmyna us cmyoduje
3adoesosbasajyhu. OHU jacHO rokasyjy 0a cmereH cripe3ara 3HaqajHo
ymuye Ha cuse Hacmarie KoMbuHogaHuUM Oeriogar-eM CKyr/barba bemoHa
u memnepamype.

Sakrbyyak: Pe3ynmamu HaeeOeHoz npucmyrna 0obpo ce criaxy ca
pesynmamuma riocmojehea modena Koju cy pa3susnu Paxan u capadHUUU.
JacHo ce nokasyje ymuuaj ckyrmrbarba 6emoHa u memrnepamype y
¢yHKUUju cmeneHa crpe3ara (N/Ny) Ha noHawar-e cripeaHymux
yennu4yHo-6emMoOHCKUX Hocaya.

Kmbyuyne peuu: cmeneH crpesawa (N/Nj), ckynrbame, epeme,
UHMepghejc Yernuk-6emoH.
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