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Abstract
STATISTICAL ANALYSIS OF STRESSES ARISEN IN
COMPOSITE SECTION OF REINFORCED CONCRETE
STRUCTURES

Concrete and reinforced concrete represent the basic structural materials in the
construction field. In the theory of analysis of reinforced concrete structures one of the
important tasks represents the analysis of structure under the action of long-time
deformation, but in this scope is not sufficiently reliable determined the possible
scattering boundaries of the concrete creep characteristics values and impact of this
factor on stress distribution in reinforced concrete composite section structures, as well
as its impact on such types of structural elements, in that jointly are working concrete
and steel, steel and composite, having different characteristics concretes (different
classes), etc.

There are developed the approximate methods, in that are quite completely taken
into account the singularity of internal stresses variation nature in structure, but so far
has not been adequately developed the methodology of analysis that will be based on
processing of creeping statistical experimental data of applied in this type of concrete
structures. This methodology provides a possibility of assessment of stress variation due
concrete creep influence and determination by this way of concrete and reinforced
concrete structur materials consumption and resources of durability.

In this connection there was made an attempt to develop well-grounded
methodology for analysis of composite section structures reinforced concrete structures
taking into account the concrete creep deformation probabilistic nature that taking into
account the long-time deformations of the concrete in the structure calculation theory
represents one of the most urgent tasks.

Proceeding from the purposes of the study there were arisen the following tasks:
there were considered forces and stresses that are arisen in the reinforced concrete
composite section structures as a random argument (concrete creep limit characteristic)
function; will be specified for the forces and stresses possible deviation limits and their
calculating the law — to determine what possible deviations of forces and stresses to

concrete creep characteristics possible limit deviations.
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For the justification of stated in this work the theoretical research there was
conducted the practical experiment, the dynamics of which turned out quite close to the
result of developed theory.

In the dissertation work there was developed analysis methodology for
composite section structures taking into account the possible deviations of statistical
dispersion of the concrete creep deformations; there are defined the possible deviations
of forces and stresses those are arisen in the composite section structures due to
development of concrete creep deformation, in accordance with its ultimate possible

deviations.

On the basis of carried out in the dissertation work theoretical and experimental
studies there is developed the methodoligg of reinforced concrete composite sections
structures analysis taking into account the probability nature of concrete creep
deformation and were determined the accordance of creep deformation ultimate
characteristic, as a random variable calculating limits of accordingly forces and stresses
possible deviations. It was defeined that in the composite section structures range of the
possible deviations developed due creep deformation as a result of stresses varies from
-45% up to + 50%, while the possible deviations range of developed due these
deformation torque (bending moment) varies from -20% up to + 50%;;

The variation coefficient of creep characteristics possible limit deviations is
relatively high - 26%, while at arisen due deformation stress - 18%, but for forces - 17%;

Stresses those are arisen in the reinforced concrete composite section structures
as a result of the development of concrete creep deformation, are presented as a function
of creep limit characteristic, which represents a random value and significantly affects
on mode of deformation of reinforced concrete buildings. It is accepted that possible
values of concrete creep characteristics limit obey the normal distribution law. At the
same time with 0.95-percent guarantee this value deviations range vary in the range
from + 45%, and with the guarantee of 0,84 — in the range of + 25%.

To the composite section reinforced concrete structures ultiamate creep
characteristics possible deviations within range of + 25% corresponds the bending
moment possible deviation in the range of + 5%.

In the engineering calculations reinforced concrete composite section structures

there is possilee the use of creep characteristics possible ultimate deviations from -30%

11



up to + 45%, which corresponds to the stress and force possible deviations from -10%
up to + 10%.

In the composite section structures possible deviations 0.87 with reliability the
developed as a result of long-time deformations is subjected to normal (Gaussian)
distribution law.

The law of theoretical distrilutor of possihle deviations of benoding moments
ariser in the RC composite sections due to creep deformations is close to the low of
logistic destribution

The practical experiment after five months from the start have shown that creep
deformation development dynamics is satisfactory close to the obtained by theoretical
calculations. This result and resuets obtaimed by other scientists shows that stresses and
forces calculated for reducted section are rather close with obtained by direct readings

method.

12
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96OMy356MM3560 9egdgbEoLsm3z0lL OHMOoL Bydoldog® dmdgbEdo.

59 05380 B39b 29630b0sg00 503500 MIMSM godmmzwrol dgomel
3™(3350MO0L IRMOH 530930l 256300050930L Qom3zsroliiobgdom. dmgdmero
3399436 ©3065893™bol 3m 30, G®MIGo 9MMdW0350 F99FsmdL M306509E™boL
R0Eslmb.

50 ©@OML  Y43gms  gOmY39MM396  9wgdgbBHBg oty dorgdols
©90gdd909d0l 890939 50033690056 9dga0 dsenggdo:
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My

-

=60
|
%
beis
2k
|
g=22

N / ”
QL c/ Ny
4

Bobs®o 9. 8gygboero 339m0

M; - 8096530 dmdgb@o, MHmIgwrog dmddgqol 3mFol d9E™mbol 33900bY;

M; (1)~ 8006530 8m3gb@0, HMBgeros dmddggdl 3mFol dg@mbol 339mby,
3™(3390MO0L 9BMOHT5300L 45630156MOOL gom35eolobgdom;

N — bm®3sgomeo  dogns, MmIgerog 9mgdeos 3mFol  d9¢mbols
Lboddodol (396¢OBY;

Ny — Bem®seaido dows, ®mIgeros dm@adwwos 3m3ol dg@Gmbol
boddodol  39bBHODY,  (3ME3PPMOOL  IBRMOTs300L  ob30mMIMGdOL
39035¢0olobgdom;

M- 906530 8m39bE0, HMIgeoa 8mgddggdl gool dg@mbol 33000by;

My - 80mbsgo 8mdgbo, Gmdgmos 8mgdggdl x0eol dg@mbol
33990Y9, 33390000l gBRMMT5:300L 49630M569dOL Fom35¢olobgdoo;

N; — Be®3scnm®o  dogns, GmIgeroi dmEgdreos 3owol 39@mbols
Lboddodol (396¢OBY;

Nypy — Beod3seoy®o doens, Hem8geos 3m@gdr@wos ool dg@mbol
boddodol  39bBHODY,  (3MEZPPMOOL  IBRMOTs300L  Job30mMIMGdOL
39035¢0l{obgdoom;

N3 — B63s@®0o dos, OHMBgeoa dmgdmeos sOds@mol boddodols
3960O®Y;

N3y —  Bo®oeog®o  dogms, O@Igwog  3m@odeos  sGBs@eol
boddodol  39bBHMDY,  (3ME3PMOOL  IBRMOT5300L  ob30mIMgdOL
3900350 0lfobgdoom;
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59 99000bH3930Lm30L (3M3E390MOOL Jsboliosmgdgwo: 3mFobmzol - P =
2, bowe gowobmgol - ¢, = 1; 06gGEool 9mdgb@gdo: I; = 216000 LI* ©s
I, = 8640 9%
09BHMdOL 29603339000l Bodmmdo: A; = A, = 720 LI 3m9x503096G0,
OMmdgwog  0m35¢obiobgdl  3Mm335MBOL  IRMMTY30900L  FIB30mMIMGdL
5939900l M9MEO05d0, Q50MOM3EGdS BMOIMWO:
ky = @n/(1—e®™), ky =2.313 o k, =1.582

P0bsbfrO™O0L 3o6HMddO:
1. XX=0 N; (t) + N3(t) = N,(t) (1)
2. ¥M;=0 My (t) + My (t) + Np(t) (ha/2|hy — hreq) + Ni(8) (Ryeq —
N3(t) (hreq — a)=0 2)
3. 306Md5, ®M 3MFoLs S B0l IMdGWMBIBOL 3MMbggdo GHmos:
(My(t)/EL )k, = (Ma(t)ELL)k, 3)

4. B {96GH00ol 306mds:
(N2 (D)EAR)kz -(Mz(D)ElR)hy /2)ky =((My(0)/E1) Ry /2)ky — (N1 (£)/
EA )k, 4)
5. CH9oGH0@ob 306HMds:
N3 (OEsAs = (N1 (0)/EAD ki +=((My () /EL) (h1 /2 — @)k, &)
LOdOMEMM 25TMM3WYOO 3359 g3L:
M, (t) = - 374517,76 33.10. (M,(t)=-21722.03 39.b0.; N;(t) = —1991.9 3p.
N,(t) = —36569.8 33. N3(t) = —16652.9 3q.

6‘563060: Omax = (Mo/lred)hred Omin = (Mo/lred)(72 - hred)

Omax = 7.42 03s. Omin = —6.5 03o.

B0 dmE)dne BmMIMwaRddo dmbsfomgmdl K, 30953030960, Hmdgwos
Po60moagbl 3m(335MBOL  EIBMMTo300lL  Fsbolosmgdgol - @,-ol

1mbdzosl.
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@n 0300m6 (omdMoagbl J9dmbggzom LMoL, MHMIGELSE Qo9hbos
d9L5dem F9db3930000 oIHEMYOO, MMIWYOOE 29MLOL 2obsfoegdols 356mbl
90mOB0gd056.  5d99b  499mIobsc, g3zgs o Bmyzsbowro  Looy
Po68mo9bl 898mbgzg3000 LoEOIL, OMYMOG P~ By OTMI0YdMEbO.
9390 godmm3zwgddo 3030y3s6 dbmewmo k;, 309803096EGH0L dglsderm
39IBOIOL 5 93500396 Folo MYMEOOIO 49BsHoEgdOL 356MbU.

59 LAIGHOLEO03MOO  BMbs(399900L  Logmdzgdg 0905  SEBSHMEMO
(009mO0Mwo)  sbsflowqdol  39bmbo  ky-3m95303090630L  gloderm
39IBEOGOOLOMZ0L,  GMIgbsg  Imagdwmo  dgdmbgglzobomzol 593

B®3sc o 2965Howgdol Loby:

0.23 (k,2.36)2
exp(—
0.55,/2m) 2

lex = ( -0.55%)

Looi 0.23 Bm®dsey®o asbsfowgdol Mol (65610.0) LGHsGOLEH0IMMO
(0oL  30LEMYMITLMb  (bob. 10.5) Bosbermgdol 39803096305, frx- 0L
960083690 ™d900 dm399M9wos 3bGow 5-do.

gb®owo 5. ky- ol Jgboderm  4oobcMsms  bmGmBsrmEo  4sbsfoggdol

10d3360399%0.
k, | 127 | 142 | 158 | 176 | 19 | 213 |23 |[251|27 |293 315|339 |36l
4 2 2
fix |00 |00 |00 |00 |01 |01 [017]01 |0.13]0.0 |00 |00 |00
2 3 6 9 2 5 6 9 6 2 1

LEAHOGOLAHOIMMO  49BsfoEgdol  Hoaolm3zolL  bm®mIsero  356mbols
d9L50530bMds  FgdmHos 3 TMYMOMZ0L  TgLsdsToLMBOL 3OO EIOOTom.
D=0.03 256535393930l Bmdsl 0gmeomw ©s bEsGOLEH03MEM Lobdocmgqdl
dmeol, Gmas A =09, gbGowo 7.6.1./2./- @6 Tggbodsdgds 3o3mmgbol
Lo35OME056MBOL  5eEdommds  P(0.9) — 0.4 > 0.1, Go@ash gl 5EIdsMMdS
15305ME 0O, bMMTSE MO0 goboffogdols 3obmbols Joboopaqds dmiEgdmeo
LEHOGOLEH03MMO HOYOLMZOL LodsMN0sbOos.
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3H5009, ky- 3m998303095GHOL Fglodwrm goob®mgdo 2sdmof3g3l 3390mdo

50dOWME  dsd35ms  LOEOWIJOOL  (33COGISL, MOLO  odM3IZg353 FYEO©
3609369035605 LHOMWMME 3MBLEHMMJ300L LyodgEM FMFsmdOLIMZOL.

‘ Pka kx
020
019+
018+
017+
016+
015+ /
014+
0.13 T
012t
011+
010+
0.09+
0.08+
0.07+
0.06+
0.05+
0.04+
0.03t

0.021 /
001 —<1
t t t f t t f t f t . -

1

T
g (8] (V] —
T A o
— [N} o] [}

Kx

1.27
1.424
1.58
1.76
2.72

)
R o S ¢ !
P I o S S

Bob. 10. ky-309830309630L 30LEHMYM3S ©s 0gMOMOMEo A5bsHowgdol

360
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2.2. 3065093 ™bol 99009600 3390006 3MBLEMJ309030
53O0 d5¢3900L LEsGHOLGH0IMMO bserobo

396513690 Hargdol  4sbdsgzemdsdo  Abmgeromdo  1sddxbgd™
0b6MLGH©05d 33390000 bsbEMmdom (oofos (ob. sd8-do, sHDool Moy J399bgddo,
396b93MPMgd0m Bobgmdo s 9MdME Lobgwdfoxzmgddo, dsewbHg LHGSTO
&99300 8090bsMIGMBL sHsE0 Joesdgdol Fd9bgdermds, LBooE F0MOMII®
350030 996mdgd0 F9bgds. 530l doMomoo FoBYBo  FHgMoGMMH0gdOL
10330609 S FMLEBEIGMIOL Lo FsMdgs. SLgmMO G030l G9bmdgddo JoMmO0MOWI©
Abmddo 3mbLEBHMI30900 450Mm0ygbgds.

Bob. 11. mdMs30 0030 J9bmds 356-33960 80 (3565005)
sbgomo Ao30b 39bmdo-boggdmMdqd3d0 30J40G9JBHMOMS Qo
3MbLAHOMIGHMOMS BIBEIBoOLS s IOl ggas 0ddbgds oligmo Godol
3909600 33900l 3MmbLEHMMJ30900, OMAEdToE JONMIO35 F9domdIb
300509@™bo @5  BMWOLEO, BMEOEO s J3MA3MDoG0, Lbgoolbgs
doboliosmgdeol dJmbg  (bLbgoabbgs  3wsliol) dgBmbo. sbgo  3oMm™mdgddo
8609369em™m3s605 53 GHo30L 3mbLEGHM™MJ309d0L  FMTomdOL 330930 BIRME3
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©M9350, 0Ly 3WsbBH0ZNO  ULES0sdo.  bgzom  gobbowrmwo  dJmbes
999600  339000L  3MBLEHOWJ30900L, 39MdmE  B306509FHM™boL  3mFol,
09MOH0E0 330935 babMI030 IBMOHT30900L 29630056930l 306HMdYdT0.

Bgdo  BsdOH™AoL 90Dobl  HomBmoygbl  dgygboo  339000L
3MbLEGHMMJ30900L  FMFomdoL 330935 @S 930l LogMAZzgDg  LH3MMSMO
P3coobl 89¢)obs 8500 9096008930l Igommgddo.

dogwo  ®ogo  bsdMH™Igool  Jgufogerol s gobboergols 9999y
3990033905 65960 330930l 0O gds, 2563gboes Jgagbowro 33900
3MBLEOWMJ305 OMEMOF 9OH0 INE0560 BHobo (HE0MHIOMC0 BsOMO).

39933 g0s 9909600 339000L M306509@MboL 3mFdo (3E33MdOL
©IRMOA5300L 9IRS 396300560 9dwo  Ibsgzo dmIgbEol  Fgloderm
36003690md900. MmameE Bgdmom 50360069m, (3MmE35MBOL IBRMOIs300L
396300560900l 9990  90dOIo  dbsgo  dmIgbBHo  HoMdmoqbl
d9dobgg30m0o  50dgbEHol  BwWbJaost, sdoGmd m3z30mmbsi dgdmbggzomo
LOOYS M530L0 Fglsderm F9dmbgzg30m0 JosbMgdom. 360d3bgEM3z5605 53
39IBOIMS JoRBEMWMOOL B3MIOOL IYIDs, oYL Tgboderms obobo
0009650 0O 50IMBEHI6, HMT 306LEOWJ300L FEAMIPMDOL 356353 3O
39900{30mb. ©sLAMEO 53ME3IBOL FoILOHY39EOI© Fo9bRIM0TdE 0dbs 2
d9@®ol LogMdol 99600 33900l 3mF0, GMIgEbsz Ggbgddo gobogzzgmo
593L; o6, HMIol Bmdgdos 30X10X200 B3, B20 3¢05b0b d9g@EHmboligebs s6ol
©53Ds©gdMwo, bmwm (odm, Bmdgdom 10X20X200 1Y, EsFBsEEs - B15
3000l B9gBHMboLgsb. 2530dmeE BMmbs sOGIoGMgdmos A-llIl 3wsbol 12 93
©0539BHM0L Mo MOom. bob. 12-Bg s bob. 13-Bg dm9dmeos dgygboro
339000L 3mFob Bosbas®odm Bggds IBH306M™M30L Lb3sILlbZR35M0 IMEgdOL
306d90do.

15989690 94960308 BMEOTMEgdoL godmygbgdoo godm3z05695600Y
dmbogo dmdgb@o s 296030 doews, BMdgwms 3609369wMdqdds 8950009,
30639 dgdmnbggzsdo Mmax=30 36.0 Qmax=50 36, bmwm dgmg 99dmbggzsdo
Mmax=5,625 36.0 Qmax=10 36. g3m®Ims, MGMIWomsg w96s godmomgzsmls
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393H™bol 3 (3390MdOL IBMOTS300L F9IHIP 9IOEo dbogo dmdgbEo
2560L5BE3MYds 390 gbs0Ms:
Mue = Mar (1-%7)

Loos Mme - 8embsgo  dmdgb@os,  MHmIgwoE  (3ME39©MB0L
©IRMOT5300L96  30MoMYds. Mar — dmIgbGHoL LoOYs, GMIJos
5000360905 9350 BEBHO0530. Pa-d9gBHMbol  3M(339M™I0L  IBRMOT5300L
D3O Foboslosmgdgos, HMIGEoa fomdmoygbl 89dmbggzom Looab.
sdodmdsz gb  Loog (Bbsgo dmdgb@o) m3z3000mbsg  Homdmowyqbl
39900b39300 LOEOIL. FIBLEBOZOME 065 3gE™bOL (3ME39MdOL BOZGEO
3sboliosmgdEol Gglsdwrm gosbEmdOL dglsdsdolo 360dzbgumdgdo dmmbsgo

dmdgb@obomgzob.
P=50 kn P,=50 kn
SNSRI PNEEEP)
W) 600 600 600 Wc%
A 1800 B
Ra=50 kn | | Re=50 kn
0 0
M

30 kn.m 30 kn.m

50 kn # Q
0 0
% -50 kn

Bob.12. Losbgomodm bdqgds

1. Loygmgbo Ggodi309d0L sbas60do

Mg =Rp*1.8—-5%x125—-5%06=0
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5%1.8
Ry = 18 =5 . d.(50 36)

Rg =5 (. d.(50 36)

2. 90Mbog0 dmIgbEHoL s 356030 doeols sBsM0do

I 290560, LoloBEZOM 3oMHMds 0 <X; <0.60

MxlzRA*Xl X1=0, Mx1=0=5*0=0

Qx, = Ra =5 5.4.(50 36) X;=06 M, =5%0.6=3¢03(3036.0)
IT 490560, BollsbP3OM 3oMmds 0 <X, <0.69

M,, = Rg *X, X, =0, M,,=5%0=0

Qx,=—Rg=-53.d(-5036) X, =06 M,, =5%0.6=3¢.38(3036.9)
IIT 293560, LobOBOZIOM 3o0OHMds 0.6 < X3 < 1.20

M, = Ry X5 — 5% (X5 —0.6)
Qx3=RA—P=5—5=O
Mx3=0.6 = 5*0'6_5(X3_0-6) = 3@-07.(300’5@

My,_,,=5%12-5(1,2—0.6)=5%12-5%0,6 =338 (30 36.9)
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P=7.5kn P,=5kn P,=7.5 kn

VIV LIl ifnillg

aY
L
R;) 450 450 450 450 17}}7
A 1800 B
Ra=10 kn T T Re=10'kn
5 0
®
M
\\ //
45kn.m \\\\ //’/ 45kn.m
\\\\\/////
5.625 kn.m|
10kn 2.5kn
. (&1L s o
D11
-25kn
-10kn

Bob. 13. Losbgs®modm lsdqds

1. Boy®gbo M95930900L sbgomodo

Mp =R, %1.8—P %1.35—P, %09 — P, x0.45 = 0

~0.75%1.354+0.5% 0.9+ 0.75  0.45

2. 80Mbog0 dmIgbEHOL s 356030 doerols sBsM0Tdo

I #0560, LolobBPZOM 3oMHMds 0 < X; < 0.459
MxlzRA*Xl QxlzRAzléd(loo)ﬁ)

X, =0 My _o=1%0=03dd(0460)
X, = 045 My _g4s = 1% 0.45 = 0.45 (5. 9. (4.5 36.9)
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1T pdsbo, 0.45 <X, <0.98

Qr, =Ra—P = 1—0.75 = 0.25 (5. 4.(2,5 36)
X, = 0.45
sz = RA * XZ - Pl(XZ - 04‘5)

M,, .. =1%045—0.75%0 = 0.45 (5. 4. (4,5 36.9)
M,,_,, =1%0.9—0.75% 0,45 = 0.5625 (3. 4. (5,625 6. 6)

I «dsbo, 0<X3 <0459

M, = Rp * X3 Qx, = —Rp=-1 &- 0. (=10 36)
My,_,=1x0=03dd(036.0)
=1%0,45= 0,45 %d. d (4,5 36.0)

<

X3=0,45

IV <0560, 045<X,<099

MX4 =RB*X4_P3*(X4_0.4‘5) QX4_ =_RB+P3 =_1+0-75=
~0.25 5. . (—10 3b)

My,_,,. = 1%0.45—0.75 0 = 0.45 (5. 9 (4.5 36.9)
My, ,, = 1%0.9 — 0.75 * 0.45 = 0.5625 (5. 9 (5.625 36.9)

My = Mye * (1 —e™%%)
0, = Ops* (1—e?%)

1\/12,(ﬁ = 5.625
3= Mes* (1 —e™%%) =5.625+ (1 —e™*°) = 5,625 * (1 - 0.6) = 2.25
3= Mys* (1 —e™%%) =5.625+ (1 —e™%75) = 5.625 * (1 — 0.47) = 2.98
3= Mgz (1— e ?%) =5.625% (1 —e™!) = 5.625 * (1 — 0.37) = 3.50

M, = Mqyp* (1 —e %K) =5.625 % (1 — e~125) = 5.625 % (1 — 0.29) = 4.0

o

M, =Mgys*(1—e %) =5625% (1 —e 15) =5625+(1-02) =45
3= My * (1 —e™%%) = 5,625 % (1 —e™7%) = 5.625 * (1 — 0.17) = 4.67
M, = Mgz * (1 —e %) = 5625 (1 —e™?) = 5.625 * (1 — 0.135) = 4.87
3= My * (1 —e™%%) = 5,625 * (1 — e*?%) = 5.625 * (1 — 0.105) = 5.03
M, = Mgz * (1 —e %) = 5625+ (1 — e ?%) = 5625 * (1 — 0.08) = 5.175
M, = Mgs+ (1 —e %) = 5.625 % (1 — e 27%) = 5.625 (1 — 0.06) = 5.2875
M, = Mgz * (1 —e %) =5625* (1 —e~3) = 5.625 * (1 — 0.049787) = 5.345
5= My * (1 —e™%%) = 5,625 * (1 — e73?%) = 5.625 * (1 — 0.03877) = 5.407
M, = Mgz * (1 —e %) =5.625* (1 —e35) = 5.625 * (1 — 0.03) = 5.456
2.25 + 2.98 2.98 + 3.50 3.50 + 4.0
M= <—*0. )+(—*0 >+(—*0.06)+
2 2 2
4.0 + 4.50 4,50 + 4.67 4.67 + 4.87
+(—2 * 0 ) (—2 * (0, )+(—2 *0.17)+
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4.87 + 5.03 5.03 +5.175 5.175 + 5.2875
(A5O3 1) (BBESIIS o 1q) | (BATSHSITS oy,

5.2875 + 5.345 5.345 + 5.407 5.407 + 5.456
( <0.06) + <0.03) +

> > > * 0.01) =

= 0.026 + 0.097 + 0.225 + 0.425 + 0.596 + 0.8109 + 0.8415 + 0.66 + 0.523 +

+0.32 + +0.16 + 0.05 = 4.7344

(4.7344 — 2.615)* % 0.01 + (4.7344 — 3.24)% + 0.03 + (4.7344 — 3.75)% * 0.06 +
+(4.7344 — 4.25)* % 0.1 + (4.7344 — 4.585)% » 0.13 + (4.7344 — 4.77)* * 0.17 +
+(4.7344 — 4.95)* % 0.17 + (4.7344 — 5.1)* % 0.13 + (4.7344 — 5.23)* % 0.1 +

+(4.7344 — 5.31625)% * 0.06 + (4.7344 — 5.376)* * 0.03 + (4.7344 — 5.4315)”
¥0.01 = 0.0449 + 0.067 + 0.058 + 0.2346 + 0.0029 + 0.00021545 + 0.0079 +
+0.017376 + 0.024562 + 0.02 + 0.01235 + 0.00486 = 0.49466345

o =V0.49466345 = 0.7

e

1 _x-m)? 1 _(x=m)? : _ (x=m)? :
= e 202 = xe 21072 =(0.57xe 098 = (.57 %
Jou = 2o 0.7v21
* 0.00350877 = 0.002
1 _x-m)? 1 _(x=m)? : _ (x=m)? :
= e 202 = xe 21072 =(0.57xe 098 = (.57 %
faro = o XA
* 0.01403509 = 0.008
1 _x=my? 1 _(x=m)? : _(x-m)? :
= e 202 = xe 21072 =(0.57xe 098 = (.57 %
Jow = o 0.7v21
* 0.03157895 = 0.018
1 _(x=-m)? 1 _(x-m)? . _(x-m)? c
= e 202 = xe 21072 =(0.57xe 098 = (.57 %
Jow = o 0.7v21
*0.07017544 = 0.04
1 _G=m)? 1 _Ge=m)? 57 v o (x=m)? :
= e 202 = xe 2x072 =(0,57*e 098 = (.57 %
f(Mx) oV 2w 0.7V2m

* 0.10877193 = 0.062
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1 _(x-m)? 1 _(x=m)? (x-m)?

= xe 202 = xe 2+0.72 = (057 *xe 098 = (.57 %
f(Mx) oV2m 0.7V2m
x 0,19298246 = 0.11
f 1 _(x—"zl)2 1 _(x—m)22 057 % o (x-m)? 057
(Mx) = *x e 20 = x e 2x0.7¢ = (. * @ 098 = (). *
oV2an 0.7V2m
* 0.30175439 = 0.172
f 1 _(x—rrzl)z 1 _(x—m)z2 0.5 _ (x—m)? 0.5
(Mx) = e 20 = xe 24072 = (0.57xe 098 = (.57 %
oV2m 0.7V2m
* 0.31578947 = 0.18
f 1 _(x—rrzl)z 1 _(x—m)z2 0.5 _ (x—m)? 0.5
(Mx) = e 20 = xe 24072 = (057 xe 098 = (.57 %
oV2m 0.7V2m
* 0.26315789 = 0.15
f ! = ! S 0.57 . 0.57
(Mx) = *x @ 20 = x e 2x0.7¢ = (. * @ 098 = (). *
oV2an 0.7V2m
* 0.21052632 = 0.12
f ! = ! S 0.57 . 0.57
(Mx) = *x @ 20 = x e 2x0.7¢ = (. * @ 098 = (). *
oV2an 0.7V2m
* 0.1754386 = 0.1
P 1 _(x—nzl)2 1 _(x—m)zz : _ (x=m)? c
(Mx) = e 20 = e 2+#0.72 = (057 xe 098 = (0.57 *
oV2an 0.7V2m

* 0.05263158 = 0.03

1 _(x-m)® 1 _(x=m)? (x-m)?
xe 202 = xe 2+0.72 =(057*xe 098 = (.57 %

fonn = V2T T 0.7V2n

* 0.01403509 = 0.008

3935003069  LAIEGHOLE03MM0  Aobshowgdol Gogo (3b6.6) > Wi350Y0bY
09MOH0Mwo  gobsfowgdol  ggmbdiEos; qedmgmzomgm 53 gMbdiool
360093690 md9d0 (3b6.7).
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3b®oo 6. 3Mbsg0 IMIG6EHOL TGLodEM A5EILMIMS BEBSEHOLEH03OO

aobsfoergdols Moo
M, |225| 298 | 350 | 4.0 45 | 4.67 | 487 | 5.03 | 5.175 | 5.2875 | 5.345 | 5.407
298 | 350 | 4.0 45 | 4.67 | 487 |5.03 |5.175 | 5.2875 | 5.345 | 5.407 | 5.456
pi | 001|003 | 0.06 | 0.1 | 0.13 |0.17|0.17 | 0.13 0.1 0.06 | 0.03 | 0.01
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83. | 83. [ 83. | 83. | 983. | 83. | 83. | 83. | 83. | 83. | 83. | 38. 83. | 8. 33. 3. 38.
1| 25.10.2016. 0 1 2 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00|0.00{0.00| 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00
2| 05.11.2016.| 11 2 2 0.01 | 0.03 [0.005]/0.005| 0.00 | 0.09|0.00{0.01| 0.03 | 0.01 | 0.01| 0.03 |0.005| 0.00 | 0.00 | 0.00 | 0.00
3| 17.11.2016. | 12 3 2 0.01 | 0.03 |0.005{0.005| 0.00 | 0.09]0.00/0.01| 0.03 | 0.01 | 0.01| 0.03 |0.005| 0.00 | 0.00 | 0.00 | 0.00
4126.11.2016.| 9 4 2 0.01 | 0.03 |0.005{0.005| 0.00 | 0.090.00/0.01| 0.03 ] 0.01 |0.01| 0.03 [0.005| 0.00 | 0.00 | 0.00 | 0.00
5104.12.2016.f 8 5 2 0.02 | 0.04 | 0.01 | 0.01 | 0.01 | 0.09(0.00/0.01| 0.03 | 0.05|0.01|0.035|0.005| 0.00 | 0.00 | 0.00 | 0.00
6(11.12.2016.| 7 6 2 0.03| 0.05 | 0.02] 0.02 | 0.02 | 0.09|0.00{0.01| 0.03 | 0.06 | 0.01| 0.04 |0.005|0.005| 0.00 | 0.00 | 0.00
718.12.2016. 7 7 2 0.04 | 0.06 | 0.03 | 0.03 |0.025] 0.090.00/0.01(0.035| 0.07 | 0.01| 0.04 | 0.01 |0.005| 0.00 | 0.00 | 0.00
8125.12.2016.| 7 8 2 ]10.045/0.065|0.035| 0.04 |10.025| 0.09]0.00]0.01|0.035| 0.07 | 0.01| 0.04 | 0.01 | 0.01 | 0.00 | 0.00 | 0.015
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12/24.01.2017.| 7 12 2 0.08 | 0.09 | 0.07 |0.085| 0.06 | 0.1 |0.01]0.02| 0.05 | 0.08 |0.025| 0.0550.015| 0.01 | 0.005 | 0.01 | 0.02
13|30.01.2017.| 6 13 2 0.09| 0.1 | 0.08| 0.1 | 0.07]0.15/0.0140.03| 0.06| 0.1 |0.03| 0.06 | 0.02 | 0.01 | 0.005 | 0.015| 0.025
14{08.02.2017.| 8 14 2 0.1 | 0.15]0.095| 0.1 |0.075| 0.2 [0.02|0.03| 0.06 | 0.15 {0.035| 0.065 [ 0.025]0.015| 0.01 [0.015| 0.025
15|13.02.2017| 5 15 2 |0.015/0.015(0.015/0.015| 0.08 | 0.2 [0.02/0.035 0.07| 0.2 | 0.04] 0.07 | 0.03 | 0.02 | 0.01 | 0.015| 0.025
16{20.02.2017.| 8 16 2 0.25| 0.25 | 0.25 | 0.25 |0.085]0.025/0.025 0.04| 0.08 | 0.03 | 0.05] 0.075|0.035|0.025| 0.015 | 0.015| 0.025
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