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OE9CHI,ITEnHA 3AnICKA

Ta3, o6rcHrrenHa 3anucKa e HeorAenrMa gacr or KoHcrpyKTt4BHu, npoeKT Ha ropeno@qeHl4,

o6eKr.

O6eKr Ha Hacroru{x, npoerr e MHOrOOAMI4/|HA Xfn}4U.lHA C[?MA B ynI X, xB. 15 no nyn Ha rp,

3narorpaA, yn,"An6eHa" N930, [AeHrnoxKarop Ha crpaAara 31111,31,126.1, oAoSpeHa 3a o6HoBrBaHe

no npoeKr ,,143n!nHeH[e Ha npoeKT[paHe Ha MHoTooaMnnHn xhnxqHl4 clpaar Ha TeplToprrTa Ha Tp,

3rarorpaA, no OneparEBHa nporpaHa "PeryoHn B pa6ex" 2014-2020r.", npoUelypa BG16RFOP001-

2.002 ,,EHepryiHa eoeKTlBHocr B nepH@pHHre paioHr - 2"

Hacro8u.lxflT npoeKr npeAcraBnrBa l4HBecrl4qnoHeH npoeKT no gacr KoHcrpyKql-l[ BbB 0a3a

Texs[qecK]1 npoeKr, cnea BBbpueHo o6cneaBaHe 3a eHeprhiHaTa eQ€KrrgHocr c npeaBur(aaHe Ha

eHeprocnecTrBaqr MepKr 3a xlnrqHa rpaaa.

3a H)nqrre Ha npoexTxpaHeTo Bb3loxrrenqr e npeAocraBrn apxrrerrypHo 3acHeMaHe Ha

xHn[qHaTa crpaaa BbB 0a3a EBeKyrrEHo 3acHeMaHe, c r3roTBeH{ aoK,rlaa oT t43B}pr]teHo o6cneaBaHe

h TexHugecKl nacnopT Ha crpaaaTa.

CrpaAara e rpxeraxHa, noKplBa e i4Horoo<areH.

CrpaAara e npoeKr[paHa Karo MoHonrrHa, cKererHo-fpe{oBa croi4aH&ToHHa KoHcrpyKq[, c

HO@t{t4 TyIJ|eHX CTeHH.

C npelBrAeHrre no npoeKr MepKx 3a EE He ce 3accra KoHcrpyKq[rra Ha crpaAara. no 3aAaHxe

e npeIBuaeH ocHoBeH peMoHr Ha noKpIBa r BbB Bpb3Ka c ToBa e npoeKlxpaHa HoBa alpBeHa noKpxBHa

(oHcTpyxqxr. 3a He, r!t{a nprytoxeHI qepTexh fi y,39.y|cne{Ag.

l43ntnHeHreTo Ha MepKnre 3a eHeprufiHa eoeKrxBHocr He npoheHrT eKcnrpaTaq[oHHrTe

HaTOBapBaHry Ha CrpaaaTa a I3MeHeHleTo Ha nocToqBH[Te ToBapx or noraraHeTo Ha HoBa

Tonnorconaql4,l no oacaarfre14 noaa Ha He[3norBaaeMoTo noAnonoKprlBHo npocrpaHcTBo e

npeHe6pex[Mo h l|3r.l9ro B paMKxre Ha K@onqr€HT[Te 3a clrypHcrcT. PeMoHTa Ha AbpBeHaTa noxpt4BHa

KOHCrpyK.lrf, cbqo He npo eHt nocTotHHtlTe III e(cnnoaraqhoHH[ HaToBapBaHng Ha crpaaaTa.

no rexHrqecKh nacnopr crpaAara ce npxeMa 3a ce[:rMrKo ocxrypeHa.

l43MeHeHxero Ha Mac[Te or B]Be{eHrre MepKt! no EE no eraxHl HrBa lt qrnocrHo 3a crpaAara e

noA 5olo. Cne{o8aTenHo ce[3M[qHaTa cfirypHocr Ha crpaAaTa ce 3ana3Ba.

l4epK[Te no EE Aa 6LAar r3rrhrHeHr no Oxpi4eHh Aerainx Ha E6paH c AocraBqxK Ha

TOnIOr3OIaq[OHHa ChCTel44,

MoHtaxa Ha noAi4eHeHme AofpaMn Aa 6!Ae h3rrMHeH no Aerainh Ha AocraBqnKa Ha AorpaMara.

nph npoeKrxpaHero Ha KoHcrpyKr.I4qra ca cna3BaH, AeicrBaqyre HopMarHBHu AoKyMeHTh:

HapeA6a N93/21.07.20(X r.3a ocHoBHme noroxeHlrr 3a npoeKrxpaHe Ha

crposx Te r 3a Bb3aeicrBxrTa &pxy Tnx;



HapeA6a Nq PA-02-20-2 or 2012 r. 3a npoeKr[paHe Ha crpaA[ 11 cbop]xeH[F B 3eMerpbG$.!

paioHx

Hopr.![ 3a npoefit4paHe Ha AbpBeH, Ko8crpyKqr.fl4.

np, r3nblHeHxeTo Ha KoHcTpyKq[rra Aa ce cna3Bar yKa3aHhgTa, AaAeH[ B qepTex[Tg

nPaBxIaTa n HopM[Te 3a IexHxKa Ha 6e3oflafiocr npx cTpo[TenHo-tloHTaxH[ pa6oll4, lt]l4cKBaH[rTa Ha

npaB[rlHlKa 3a {3Bbpu.]BaHe I npxeMaHe Ha cTpo[TeJlHo-MoHIaXH],fre pafoT, x cneqxoxqHxTe

143|.tcKBaHh, Ha (npoeKTa 3a 6e30nacfiocT t1 3apaBe> Ha o6eKra.

nph crporrelcrBoro Ha crpaAara rpr6Ba Aa e ocrrypeH KBaIxOxqlpaH rexHrqecK[
pLl<oBoatlTel.

BIB BpBKa c ToBa qe ce l43BlprltBar peMoHrHn AefiHoclt Ha KoHcrpyKqxnTa Ha crpaIFTa

(AlpBeHa noKplaHa K-r) B cbqecrByBaqa crpaAa npn BcrKaKBx orKnoHeHn, Ha reoMerp[lTa Ha

cbqecTByBaqaTa (oHcTpy(qr4r or Ta3r4 npeaBl4aeHa B npoeKla aa ce HanpaBI KoHcynTaqlc c npoeKTaHTa

KOHCrpyKrop.

npr4 B€rKa eBeHTya/tHa npoMrHa B npoeKTa un, HencHolli 3a ,3r6nHeHl4eTo AA ce yBeAoMqBa

npoeKTaHTa-koHcTpyKTop 3a cLrnacxe I aon]nHmenHr yKa3aH[9.

no BpeMe Ha capoxTencrBoro Aa @ ocnryp[ crpoT r HenpeKbcHar

crpo[reneH Haa3op x peJpBeH aBTopcK[ Haa3op.

Co+rc

08.2018r.

r_r'mT},flt-E '!r n r".Etii;-ri r !- ti
r,!HaEC rUili'r!lilia.IU ni:aEKl ir rjI

FEii6-l



HOfoOA ]lrlHA XIUXUIHA CrPAIA B ynl,l I rB, 15 no IIyn Ha rp. 3narorpaA,
yn. "An6ofla" tle30, IApHrx0xrsrop Ha crpaAp 3lltl.3l.l26.l

KOIII4'{ECTBEHA CMETIG qACT KOHCTPYIqUU EENEBI

HarMeHoBaHl,le O3na,{eHre Ce.{eHre lcml CeqeHxe [cm] ALrxnHa lcml Kor&qecr6o [m3]
Pe6pa P 10 t2 37515 4,73
Crofliqa 1 c1 16 16 39'{) 1,0€

CTorrqa 2 c2 10 10 4530 o,4a
non n 16 16 63E1 1,72

Hreql, K1 8 20 968C L,63

noAnoxka t{2 16 16 3500 0,91

fbaroc nx 10 10 3726 0,39

Manf, 76 15 5800 1,5€

Abc.{eHa 06uJraxa 0,025 zil 6,83

o6qo ronnecreo [m3l 19,32

XrMrqecKr! aH(ep,i
HILTI HIT HY 150

610 xorunearr-
uJnrr€, uai6a l,l

laiKa c nnacrMaca 345 6p.
CTE noccx
EeroH 825 250 rtl3
CroMaHa A1 s8 |(r
CrcMaHa A3 t2a
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o.50
0_i5
0.a5
o.t!
o,90
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oG0
o,i0
0.t0
0.90
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0,ao
0.4)
0.56
0,70
0,90

?.rri$6nk to irEtl 31!-6. .!n taA\'31:.i
OSB to F8B $O. C.8-. 3 .!t 4
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qi0
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q85
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0.x
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qB0
o,at

aiHrtrE b EiE{ 6!X-l (n aiu lorb rd lrnlD6d.)
0,20
C,'O
0,60
0.s
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Ptlr SEq.rlsaLl1t sitr-a& @. aatt 4rccjrs !iE!.]rirtL

hod:= 0.8
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Solid iimber C22

Design valuesCharacledstic valu€s

t*:= 22I\0a

qok := l3MPa

Isok := 0.4MPa

tok := 20MPa

fc90k := 5.lMPa

fvk:= 2.4MPa

Eomean := l0CPa

E0o5 := 6.7GPa

Bomean:= 0-33GPa

Gmear := 0.63GPa

o ,= rnoE

Pm€ar := 410.:

G005 := 0.422GPa

q6,= 54r.* = rr.rre,

Lr
ti0d := 

-hod 
=E MPa

tsor
q90kd = 

-kmod 
=0.2 MPa

f"ot
fcod := 

-hod 
= l2.3.MPa

fc90k
Ic9okd := 

-kmod 
= l.l.MPa

f"t
fld = .]-qnod = 1.5 t"IPa

Ed := 

-kmod 

= 6l54.MPa

Cd:= 

-hod 

= IEE M,a

Tmsion perallel to the $'ain

T6nsion perperdicula lo the
grain

Coanpession pal"allel to
th€
grain

Comp.essim at an angle to
lhe gEin

Ett-o.
Em€a',fin r= 

(l + kder) 
= 6250 MPa

C-*
Gmea'rfin := 

(r + kdef) 
= 3e4 MPa



Elemenl Geomet

LI
kh := =lll ii tD tso-.

l-,.lt,p)"' , ,1 
",,"*,,"

olod:= 
b.h =0MPa fr94=8MPa

Nc.a
o^^r.=_=tMPa

3 Sheer

"d 
:= 

b.h 
1.5 = 0 MPa

III
-

-

I

2. Compression resistance , paralelto grain

NCed = 31.tN design accident: compression lension force

Ved = 0.kN design accident: shear force

fva=1477MPa

I:
1. Tension resistance, paElel lo grain

Nted = 0'tt',t design accident: axial tension force

-ofi
' h-f{r,t

r<l!

fcoa = 12.308 MPa '*""=ff=nC* r<l!

.<ll



,{, .lb.lho

Mna-- o

: = | tr :- d2o tr .:= 0.231 t, !- 0e0tlr-
.r4*d

n aqdig
M*a= 3.t'rN-m

h= o.r

nreff

fq, b' h)

1o'd- ---7'--ii =orro'r
niJ 1.I + 0.15.: I

\ t')

Mzoa - Gtlq{tr

E

ET



e 8erl&rgioff t0trdx,h tcrraion

Nred=q.$ rrd$erder*qhlHBiail(h)e

\lt'! = 3'l'ld(-t

lrr,'d 
= t,h{.n

?'8€rll{ €4rffied vtilnicat4rc.3ia!

rycld = 3r.l*{

I't-=3.l.INo

l4rr- 0'r'N'ta

ffi



& BefitlE ad qomp.Ession - riitth luckltE

fu:=i)l toraolftt timb€r

6ml*:'0l nTPLW
z , ro.5

, =l-]Ll - "",n--., \b.h/

\:= 
- 

= 61.952.,y

\ ( r"r* \or

rr= o:r.[r * q 1r*o- o:1 * 1*3]= r.:zr t

r_.=.J-------l-.J=0.5e4 r" ll.(s:-'*r)" I

z, r05I r.h t

,,,=t+J =..,".-

a=\=*"*

^_,,=*ke)"=,.*

ru:ir.l0l
W=1ffi:E
F-;d:o-fr'q

DeaEn eccidents

ffi

E

g,= oslr * o" 1r,sz - o:1 * 4o2] = r,z

"_ = J---------t--- J = or** 
l*,'(,r:-r*J" I



c, Bqdng + htbrd lo(stffi hlchirE

I
t*:= t3 r.r;1 =63s166{ ; - t rr2:= n2:B

L- o'n 
= ra6,.".0'l2

llJ= 0.196 !I = 0.1(X6

= I57.&Mk

*t nF Jl tf )\dh 3 0.?5

l:!6- 0.?r'\.ll! ir 0.75< xld!ft< 1.4

".,o, ,= *tl-.h* =27a.?2.r*a
u reffl-TB

I u**io.2

ffi-81
PlEd=3'rit{

lC=rffi:4

D8silxl eodd,nG



l := 2.5cm

b:= loom

Jx = 130.20s m4

i = 
g q14-4...

l.l alepxan - ,5pe{o alpBo c rrEc 3a ixocr C22

tm.k := 22MPa (v-k := 2.4MPa fc_k := 20MPa E005 := 6TCOMPa kmod r= 0.8 'IM := I .3

ln r it Eoos

k d:- \mod..:: - 13.54 MPa fvd.- rmod - -l.48MPa Ed =- = 5153.846.MPa
lM 'M

f^,.
rc.d :- \noa.I = l2.Jo8 t"tpa E0 m€rn :- 10000MP.

]M

2. PalIepr Ha orbpa x roBapHara ,Bxrla:

L:= 70cm

-__ kN
pn g.:= Pn a = r.)r'-

Opa3reprBa ire Ha AbpBeEa o6uxaKa

l. feoserpx,rll, xapaFEprcruxr Ha oegeHrerD:

hh2w*:=;
lL

- ahco{rHa:

,*,_ 
tz

- orBop l€ lpqaara:

- TOBapHa UBrtF:

3. lkroBepEaHa !e aAra loEapM xBlqa:



p = 3.579 IN

Nd = otN Harxc( a ocra 8a eneMeHra

)
Md =-=0.225tNm

p".
vd.= L.--E: = 1.285 lN

4.1- npoaep(x Ha rl(ocr:

4,1, npoaep$ 3a orsBeHe:

Md
omd = 

-:2.15E 
MPa fmd = 11.518 MPa Aro e <1 fpoiep(ara

4.2. npoBepra 3a rl3xL,trBaHe (a[o pe6polo He e y(penexo no nopefi norc):

Ieff:= 0.91= 0.63 m

o.?8 h2 Eoo5

"r.,1, = 
h t",T =l'll8' l0 MPa

r,.,,, =.,nf r.r.:o-ozs 4.,. -l)='
1 ^El.m /

kcft fm d = 13.538 MPa

- 0.r) + \retm ] r... :

Nd
o-,:=-=0MPa

= t.062q,= o.rl, * 0.r1rr.,,,

Md
omd.nkulch := 

E

Amr<,F.F.
x ral

4.2, npoBepla 3a cpr3EaHe:

tffc:= 0.6? (oeolfl].reHr 83eMaq B npeaa{a npeKarneHo 6Ep3oTo cLxHeHe.

beff:= k,c b = 67 cm



- rlpotrr!€:

A:= b.h

bh3

Opa3xeptaa Ee fla AbpBeHo pe6po

l. feoMerpr.rH, rapartEprcIrrx, Ha oeqo$reto:

h:= l2cm

A = l20 cm2

i. = o3?q-I-.*
^ o-5

l.l aEpran - ,fpano ALpBo c rmc aa rlocr C22

4I.k := 22MPa (v.k:= 2.4MPa fc.k:= 20MPa Eo05 r= 6700MPa

q,.6,= r6.6.!t = r.:l.t.lra t,r,= r-*."! = r.+r.ur"

f-,.
f. d:- knod.-- - 12.108 MPa E0mem.= t0000MPa_lM

2 Paarepx Ha oropa x roBapHara xarqa:

- olBop r€ Deaara: L:= 285cm

_ ToBaPHa rrBrqa: a:= 60cm

KNpn.g.:=pna=1.53.-

\mod:= 0.8 "rM:= 1.3

Eoos
Ed := 

- 
= 5153.846.MPa



LN
o:= 1.67-'2

Nd:= 0k]{

)
M,.= _ =2216tN m

!d =l --s:=lllElN

4,1. npoEepxx Ha r*ocr:

4.1. npoBepxa 3a orbBatte
M,

"-r.= -1=erts ue, fmi=ll.5r8MPa

KNp_=pa=2.2_

Har cx B ocra Ha eneMeHra

Arc e <1 lpc€plara
ranraa I

4.2. npoBepxa 3a ,3l(LrHBaHe (al(o pe6poro rte e yKpeneHo no.DpeH noic):

leff:=0.9L=2.565m

o 78 b2 h,,^<

,, -= t- - r6e ?8o MPa \"r .

t n,.= minfr, r so oz:r.",.,I1=r
I ln.'l

l.rn lm d = 13.538 MPa

,. ,= 0.,l, * 0., 1^,.,.. 0.,1

Md
omd.;,kulch := 

E 
ocd:=

AloG <1rForyr.
iiE!

4.2. npoBepra 3a cpt3EaHe:

kcrc := 0.67 KoeorqneHr sseMaul s flpenBllA npekaneHo ELp3oro clxHeBe

beff:= Icrc b = 6.7 cm

u,.l
\=orr,

= 0.36



Opa3reprBalle Ha IILpBe[o pe6po - ctc cBo6oAeH xpaf

l. faorsrDrN ll xapalltprctxlll La garraorsD:

h := l2cm

b:= locm

^=:2o.t
Jx = 1.4+ x to3 cml

w* = 24o c-3

;-. = s.379-g-'..
" oo5

l.l iallgrEn - rrr6!6Ho ALplo c rruc aa rrDcr ciD

fo.k= 22MPa fv.k:= 2.4MPa fc.k:= 20MPa 8005 = 670'0MPa kmod:= 0.8 1Mr=r.l

tr o,- *-*.b - ,r., r,c. r;.0 = x.*.! = r.o* r.ara uo,= @ = ,,rr.**-,* 1M ..- _"_.IM - 1M

f-,-
t d :- trnod.-3 = rz.lo8.MPa Eo.meab:= l000oMPa

IM

2. Psepr rr. or-pa , roEaori ra rsrrF:

h.h2Wx:= 
6

F;,'.= J;

- ll+ogw€:

'x 
12

- oTBOp ra rpqaara:

- roBapHa rts tB:

l. HaroEapB{le a eBaa noBapHa xBrue:

L:= l35cn

a:= 60cm

lo*:= noa = t.S: E



p := 3.6?q

Nd - old{ Harnc( a ocra Ha efleMerra

2

M, = 
Pg'L 

=roorkNd

vd.= l. --s: = 1.971 IN

4.1. npoBep[x Ha x(ocr:

4.1. npoBepra 3a orLaaHe:

MI
c.o = ---l = 6 361 ypu fm a = tl 518 MPa

leff r= 0.9 L = l.2l5m

o.?8 b2 Ern.
, - r\- = r584r6'MPa

r.,, =.,"fr. r.so ort ^*,,.-!l=,
[ ^",.'',]

Lcrft fm_d = 13.538 MPa

KNp-=p.a=2.2-

Aro c <l ruoaaelara
ia EaI

4.2. npoBep*a 3a x3xLrHBaHe (aro pe6poro He e yxpeneHo no roperi norc):

fm.k
= 0.248

v 05Lr+0.2(\erm or) .\a,1 k".,-

Nd
o^,:=-=0MPa

lp3 <trlo$t
r*.1 :

4.2. npoBepxa 3a cpmBHe:

kcrc:= 0.67 rcesrqrleHr E3€Maul s npeaB{a np€xaneHo 6EForo c6xHerc.

beff:= kcrc b = 6.? cm

Md
omd.izlulch



Opa3reprEa lle Ha gbpBeHa cronrqa

i. feoxerDiqHi )(.parrqrc llr ra ceqel|ttgD:

- utpoLfl{.Et:

h.h3L=;

b := l6car

A = 256-clrrt2

Jx = 5.,16I x l03.cm4

Wx = 68z.orl "-3

i = 0 7]9-a cn

t.l fa.lepl.a,r - ,5e.rro gr0ao c rr.c a. ,rotr C22

t.k:= 22MPa fv.k:= 2.4MPa fct:= 20MPa E005:= 6700MPa rmod:= 0.8 "YM:= 1.3

1,.6 ,= *-06 fu = r:.sr wa i,.o:= qoo6r54 = I rt wa eo-5!1 =slsrutur"

f" a,= \".a i - 12.108 MPa Eo.mm:= l0000MPa
.,IM

2. Pata,ep, r|a orEpa r mBapxani rB,tua:

- orBoP la DeAara: L= 240em

- YOEaP}E t'lBrqa: &:= 285cm

b.h2Wx:= 
6

IL\ =J;

3. ]kroBapBadct pn.s= pn a=7.279

3 qaxt rosrPsa ,Bxrtt:



n
-

KNp-:= p.! = t0.46-

Hrnrcl a dr, Ha ensxe*rftr

p-.L2
Md := --g- = 7.53t.kN.m

uu,= r.b = rtrr,.*

4.1, npoaaDrx fia rrocr:
al. npo*paa 3a orEB4raa

MJ
omd := ---: = I1.032 }tps 4n.d = B.538.MPa

lefr = 0.9L= 2.16m

o.re.t2.t*.
om.crh,= hLfr: = 387.llr.i"{Pa \,Er.r,=

/r\
Lrfi:= mil 1.1.56 -0.75 \m. ,1=t

\ ^ftt ./

hdiL-d = 13.538.MPi

4,2 ]boBspra ra l.3l},trgixe (aro pG6poD xe a lllpanrlao tto topen noqc):

,L2, Ibo.erra ia ctral.re:
kclt:= 0.67 roeolille:lrr rBaaq B npqABrq [peGre$o Bp6om c]xH€r€,

b.ff:=ltEb=10.?2.cG

L* =o,,,

rr = 0.5.1 r 
' 

0.2 (xEr- - 0.3) . x,Er.,D'l h,,=

Md
qndirhrlch'= 

\
,, 

'= 
\ = o.*o

= 1.013


