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OBACHUTEJTHA 3ATNMUCKA

Ta3n obacHuTenHa 3anucka e HeoTAENMMa YacT OT KOHCTPYKTUMBHMS NMPOEKT Ha ropenocoyeHmns
obexT.

O6exT Ha HacToswms npoekt € MHOTO®AMUIHA XWIALLHA CrPAJA B8 YU X, ke. 15 no NYM Ha rp.
3natorpap, yn."Anbexa" N230, npeHTtndmkatop Ha crpagata 31111.31.126.1, onobpeHa 3a o6HoBsIBaHe
No NpoekT ,M3MbAHeHne Ha NpoeKTUpaHe Ha MHOroMaMUIHN XWUIULLHN CrPpaay Ha TEPUTOPUATA Ha rp.
3natorpag, no OnepaTtvBHa nporpama “Permonu B pactex” 2014-2020r.”, npoueaypa BG16RFOPQ01-
2.002 ,EHepriiHa edeKTUBHOCT B nepudepHUTe painoxm - 2"

HacToawmaT npoekT npeacTaBnsBa MHBECTUMLMOHEH NPOEKT MO YacT KOHCTPyKuuM Bbe (dasa
TEXHUYECKN MPOeKT, Cnei M3BbpleHo obcneaBaHe 3a eHepruitHata eMEKTUBHOCT C NpeaABwMXAaHe Ha
EHeprocnecTaBali Mepku 3a XunuuiHa crpaga.

3a HyXXAWUTE Ha NPOEKTUPAHETO BBL3NOXWUTENsT € NPeaoCTaBun apXUTEKTYPHO 3aCHEMaHe Ha
XWNu1LLHaTa crpaja BbB (ba3a Ek3ekyTUBHO 3aCHEMaHe, C M3roTBEHW AOoKIad OT U3BbPLIEHO obcneaBaHe
¥ TEXHWYECKM NacnopT Ha crpapaTa.

CrpagaTta e TpueTaxHa. [ToKkpuBa € MHOroCKaTeH.

CrpapaTa e MpoeKTMpaHa KaTo MOHOMUTHA, CKEeNeTHO-TpefoBa CTOMaHOOETOHHa KOHCTPYKUMS C
HOCeLLM TYXNIEHN CTEHW.

C npegsuaeHuTe no nNpoekT Mepku 3a EE He ce 3acara KOHCTpyKuusiTa Ha crpaaara. Mo 3agaHue
€ NpeasnaeH OCHOBEH PEMOHT Ha MOKPUBa 1 BbB BPb3Ka C TOBa € NpoeKTMpaHa HoBa AbpBeHa NOKpUBHa
KOHCTPYKUMA. 33 HEA MMa NPUNOXKEHN YEPTEXMN N U3YNCIIEHNS.

M3nbnHEHNWETO Ha MepkuTe 3a eHepriiHa emdeKTMBHOCT He MPOMEHNT eKCNIoaTaUMoHHWUTE
HAaTOBapBaHMA Ha Crpajata a W3MEeHEHWeTO Ha MOCTOAHHWTE TOBapu OT MONnaraHeTo Ha HOBa
Tonnousonaums no acagute M nNoga Ha HEW3NON3BaeMOTO MOAMNONOKPUBHO MNPOCTPAHCTBO €
NpeHebPEeXXMMO M U3LANO B paMKUTE Ha KoedUUMEHTUTE 3a CUIYPHOCT. PEMOHTa Ha AbpBeHaTa NoKpuUBHa
KOHCTPYKUMA CbLLO HE NPOMEHS NOCTORAHHWUTE MK eKCnioaTauVMoHHW HaTOBapBaHWA Ha Ccrpajara.

Mo TexHWYeckn NacnopT crpaaata ce NpyMeMa 3a Cen3MMKO OCUIypeHa.

M3meHeHMeTO Ha MacuTe OT BbBeAeHUTe Mepkn No EE no eTaxxHn HMBa M LUANOCTHO 3a crpagata e
nopa 5%. CnepoBaTenHo ceM3MmnyHaTa CUNypHOCT Ha CrpajaTa ce 3anasea.

Mepkute no EE paa 6vaar wmanbnHenn no GupMeHn aetamnm Ha m36paHus AOCTaBYMK Ha
TONNOU30MALUMOHHA CUCTEMA.

MoHTaxa Ha nogMeHeHuTe aorpamu ga 6u4e U3nbaHeH No AeTalnnn Ha AOCTaBYMKa Ha gorpamara.

IMpy NpoeKTMPaHeTO Ha KOHCTPYKUMUSTa Ca Cra3BaHu fAeicTealmTe HOPMaTMBHW OOKYMEHTWU!.

CTPOEXXMWTE U 3a Bb3AEWNCTBUSATA BbPXY THX;




Hapenba N9 PA-02-20-2 ot 2012 r. 3a NpoeKTUpaHe Ha Crpafy W CbOPLXEHWA B 3EMETPBLCHA
pavoHu

Hopmu 3a npoekTupaHe Ha AbPBEHN KOHCTPYKLMM.

Mpy M3MbNHEHMETO Ha KOHCTPYKUMsiTa Aa Ce Cria3eaT yKasaHuaTa, [afieHu B YepTexwWTE,
npaBuniaTa U HOPMUTE 3a TEXHUKA Ha 6€30MacHOCT NPY CTPOUTENHO-MOHTAXHM PaboTH, N3UCKBAHNATA Ha
NPaBuIHNKA 33 W3BBPLIBAHE M MPUEMaHe Ha CTPOMTENHO-MOHTaXHUTE Pabot M cnelnduyHuTe

n3nckBaHusa Ha «lpoekTa 3a H6e3onacHoCT v 3apase» Ha obekTa.

Mpu CTPOMTENCTBOTO Ha crpapata TpsbBa Aa € OCMTypeH KBanudUUMpaH TexXHUUYECKM
PBKOBOAMUTEN.

Bee Bpb3ka C TOBa 4Ye Ce WM3BbLPLUIBAT PEMOHTHM AEMHOCTU Ha KOHCTPYKUMSTa Ha crpajaTta
(AbpBEHa MOKpPMBHA K-5) B CbUIECTBYBalla Crpajia Mpu BCAKAKBM OTK/IOHEHWS Ha reoMeTpusiTa Ha
ChblUECTBYBaLLATa KOHCTPYKUMS OT Ta3u NpeaBMaeHa B NPOEKTa [ Ce HanpaBy KOHCYNTaLMs C NPoeKTaHTa
KOHCTPYKTOP.

Mpn BCAKa eBeHTyanHa NpoMsiHa B NPOEKTa WM HEACHOTU 3a M3MBJHEHUeTO Aa Ce YBEAOMSBa
MPOEKTaHTa-KOHCTPYKTOP 3@ CbIlacke M AOMbAHUTENTHU YKa3aHUs.

Mo BpeMe Ha CTPOUTENCTBOTO Aa C& OCUIypU CTPOT U HEMpeKbcHaT

CTPOUTENEH HaA30p W PeAOBEH aBTOPCKW HAA30p.
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KOJIMYECTBEHA CMETKA YACT KOHCTPYKLUWM BENEBU

HaumeHoBaHue O3HaveHue |Ceuenue [cm] |[Ceuenme [cm] |OwmxuHa [cm] |Konuuectso [m3]
Pebpa P 10 12 37515 4,73
Cronuua 1 Cc1 16 16 3940 1,06
Cronuua 2 Cc2 10 10 4530 0,48
Mon Mn 16 16 6381 1,72
Knewm K1 8 20 9680 1,63
Moanoxka K2 16 16 3500 0,94
Moakoc MK 10 10 3726 0,394
Mawusa M 16 16 5800 1,56
ObcyeHa obwmeka |- 0,025 260 6,83
06110 KonuyecTso [m’] 19,32

XuUMUYEeCKu aHKepu
HILTI HIT HY 150
@10 Komnenkr -
WNWAKa, Waiiba u

railka c nnactmaca 345 6p.
CTBE MNosacwu

betoH B25 250|m3
CromaHa Al 58|kr
CromaHa A3 128 |kr




HATOBAPBAHMWA

Tosapu npeav mepkwv 3a EE

KDBDALMEHT
Homep neGenmma obewmso .- HE CHIYPHOET | MIYMCAMTENHO
HaToBapBE B HA NOMELBHAETO KOHCTPYKLUMSA W QOB bDLMTENHM ditis ) Terno b e Ha
3, ™ ¥ Ly
He g (kNm) (kNI ) Y { kNim® )
1 Moanokpuero BAPOEE MAINNKE 15 18.00 0.270 1.35 0.365
CT6 Nnosa 120 25.00 3.000 1.20 3.600!
NOCTORHHO HAaTOBapBaHe i KNIm?® ) 3.270| g, (kN/m? ) 3.965|
BPEMEHHO HETOBApBaHE [ KN/m? ) 1.000 1.30 1.300
NBMHO HaTOBapBaHe Quopu { kN/m®) 4.270 q_.,..{kN!m?) 5.265
2 Moxpne _:fufx:: s Gopus ( KN/M?) 0.800 1.35 1.215
NOCTORHHO HaToBapEaHe &E{ kmmz) 0.900 %.‘ (kNIm?) 1.21 51
char Prcpe (KN/?) 1.800 140 2.520|
|nbnHO HaToBapBaHe Gopu { KkN/m?) 2.700| g..., (kN/m?) 3.735
3 BLHWHK CTEHK p 15 18.00 0.270 1.35 0.365
Crexa-Tyxnesa 250 16.00 4.000 1.20 4.800
aposa mazunka 10 18.00 0.180 1.35 0.243
MbLHO HaToBapBaHe Guopu  kN/m?) 4450/ g, (kN/m® ) 5.165
4 Epxep saposa malwn 25| 18.00 0.450 1.35 0.608
C16 Mnoua 120 25.00 3.000 1.20 3.600
NOCTOAHHO HATOBApBaHE « kN/m?) 3.450| g, (kN/m?) 4.208|
BPEMEHHO HATOBApEaHE Prop kN/m? ) 1.000 1.30 1.300'
MBHO HATOBAPBAHE | Q,p (KNIM?) 4450 q.. (kN/mT") 5.508|
5 Hnnmwna uact L. 50 21.00 1.050 1.35 1.418|
BAPOEE MAINNKE 15 18.00 0.270 1.35 0.365]
NOCTORHHD HaToBapBaHe Goopu ( KN/M? ) 1.320| g,... (kN/m®) 1.782)
BPEMEHHO HETOBApPBaHE P""E’{ KN/m® ) 1.500 1.30 1.950
NMbIIHO HaToOBapBaHe Quopua { KNIM?) 2.820| .. (kN/m?) 3.732
Tosapw ¢ mepku 3a EE
KoedieLmanT
Homep AeGerw oGemHo ';:':I:: 8 CATYPHOCT | MIMMCAMTENHO
Hatogapea BAZ HB NOMELEHAETO KOHCTPYKLMR ¥ 0B BPLUMTENHR d Terno e Ha HaToBap
e (mmg (k) " (ki)
(kNim? ) Y
1 MognokpHeHo BapoBa MBIKNKE 15 18.00 0.270 1.35 0.365
C16 Mnoua 120 25.00 3.000 1.20 3.600
Tonnowsonaums 120 1.75 0.210 1.35 0.284
EE NOCTORHHO HATOBapBaHe g_ ( kN/m?) 3.480 g_ﬁ.(kNJm?) 4.248
BPEMEHHO HaToBapBaHe Puops (KNI?) 1.000| 130 1.300|
NbNHO HaTOBapBaHe Qs { kN/m?) 4.480[ Q. (KN/M?) 5.548|
2 Noxpws n.:o'::::: [RHEREE Goopn { KN/M?) 0.800 1.35 1.215
NOCTORHHO HaTOBapsaHe ¢ KN/m? ) 0.900 &q{kmmz} 1.215)
EE CHAr Propss ( KNIM?) 1.800 1.40 2.520|
|ntnHo HaToBapBaHe Guopue ( KN/m® ) 2.700| ... (kN/m? )
3 BuHwnn cTeHn BAPOEA MAJMNKE 15 18.00 0.270 1.35
CTeHa-TyXneHa 250 16.00 4.000 1.20
BAPOBE MEINNER 10 18.00 0.180 1.356
[Tonnousonayms 100 0.40 0.040 1.35
EE BADOBE MAIMNKE 10 18.00 0.180 1.35
|ntnHo HaToBapBaHe Guopu ( KN/M? ) 4670 g, (kN/m?)
4 Epxep maposa mainna 25|  18.00 0.450 1.35
CT6 Mnoua 120 25.00 3.000 1.20
Tonnowscnayms 100 0.40 0.040 1,35
saposa MalnnKe 10! 18.00 0.180 1.35
EE NOCTORHHO HATOBApBaHE [+ I kN/m? ) 3.670 %(km#}
p i0 HaToBapBaHE Puopu ( kN/m?) 1.500 1.30
NbLNHO HaToBapBaHe Quopu kN/m?) 5:170] Q. (KN/m*)
5 MMILIHE YaCT e 50 21.00 1.050 1.35
[BAPOBA MAINNKE 15 18.00 0.270| 1.35
EE NOCTORHHO HaToBapeaHe Goopu KkN/m® ) 1.320 g__m(kwmz}
p {HO HaTC pm( kN/m?) tanui 1.30
MLIHO HaTOBapBaHe Quopus ( KN/M®) z.azol Q. (KN/M?)

3natorpag




Opa3mepsBaHe Ha ObpBeHa KOfoHa

Table 2.3.3.2 — Partial coefficients for material properties (yg)
Ultimate limit states
— fundamental combinations-

timber and wood-based materials
steel used in joints

— accidental combinations

El & CEl




Table 3.1.6 — Load-duration classes

e R mm«:mamma Esamples of loading
Permanent more than 10 years self weight
Long-term 6 months — 10 years storage
Medium-term 1 week — 6 months mmposed load
Short-term less than one week snow and wind
Instantaneous acadental load
*In areas which have a hesvy snow load for & prolonged period of tizue. part of the load should be regarded 3s medium-term

3.1.7 Modification factors for service class and duration of load

1) The values of the modificanion factor kg5 21ven in Table 3.1.7 chould be used
2) If a load combination consists of actions belonging to different load-duration classes a value of B, 5
should be chosen which corresponds to the action with the chortest duration, e.g for a dead load and a
short-term combinartion. a value of k4 corresponding 1o the chort-term load should be used.

Table 3.1.7 — Values of k3

Materialload-duration class Service class
1 2 3
Solad and glued laminated timber
Plywood.
Permsnent 0,60 0.60 050
Long-term 0,70 0.70 0.55
Medinm-term 0.80 0.80 0,65
Short-term 0,90 0.90 0,70
Inctantaneous 1,10 110 Q.50
Parucieboards to prEN 312-6* and prEN 312.7
0SB to prEN 300, Gradez 3and 4
Permanent 040 0,30 —
Long-term 0,50 0.40 —
Medmam-term 0,70 0.55 -
Short-term 0,90 0.70 —
Incstantaneous 1,10 0,90 —
Particleboards to prEN 312-4= and prEN 3123
0SB to prEN 300, Grade 2*
Fibreboards to prEN 622-5 (hardboard)
Permanent 0,30 0,20 -
Long-term 0,45 0,30 —
Medmm-term 0,65 0.45 —_
Short-term 0,85 0.60 —
Instantaneous 110 0,80 -
Fibreboards to prEN 622.3 (medium boards and hardboards)
Permanent 0,20 — —
Long-term 0,40 - -
Medmum-trerm 0,60 — -
Short-term 0.80 — —_
Inctantaneous 110 ey —
* Not to be used in sermce class 2




3.1.5 Service classes

P(1) Structures shall be assigned to one of the service classes given below! -
Pfﬂjmj;islchmam&byl molsture content in the materials corresponding 1o a TEMpETaTuUre
of 20 °C and the relative humidity of the surrounding air only exceeding 65 % for a few weeks per yeart™
P(3) Sernice class 2015 characterized by a moisture content in the materials corresponding to a Temperatuze
of 20 °C and the relanve humidity of the surrounding air only exceeding 85 % for a few weeks per year~
Pi4) Service clace 3 chimatic conditions leading to higher moisture contents than in service clase 220
3.1.6 Load-durartion classes

Pr1) For strength and stiffness calculations actions shall be assigned to one of the load-duration classes
gwenin Table 316

P(2) The load-duration classes are characterized by the effect of 2 constant load acting for a certain period
of time 1n the life of the siructure For a vansble action the appropriate clacs shall be determined on the
basis of an estimate of the Interaction between the typical variation of the load with time and the
rheological propernes of the materials.

Tahle § — Examples of appropriate service class
Service class Environmental conditions
1 Timber in buildings with heaning and protected from damp conditions. Examples are
internal walls, mnternal floors (other than ground floors) and warm roofs.

Timber i coversd buildings. Examples are ground floor structures where no free molsture
is present, cold roofs. the inner leaf of cavity walls and external single leaf walls with
external cladding

3 Timber fully exposed to the weather Examples are the expoced parts of open bullding: and
timber uzed In Marine structures.

ra

service class 1 is assumed
medium - turm load duration class is selected Knod =08

Nm:= 13  partial factor for material properties - solid wood

Kger = 0.6 for service class 1




Characteristic values

fk = 22MPa
fiok = 13MPa
figok == 0-4MPa
fook = 20MPa
faopk := 5-1MPa
fyk = 24MPa
Egmean = 10GPa
Eggs = 6.7GPa

Egomean = 0-33GPa

Gpnean = 0-63GPa

k
by = 340 =
3
m
kg
Pmean = 410 —3
m

0005 = 0.422GPa

Solid timber C22

Design values

f.
mk

fmd = "_—'krnod = 13.5-MPa
Tm

tok
ftOd = -'—“ kﬂlﬁd = 8§-MPa
m
 fiook
fi90kd = Kmod = 0-2MPa
Ym
f.or
cOk
fCOd = _kl'ﬂﬂd =12.3-MPa
Tm
f 2
c90k
fe90kd = ——Kmog = 3.1'MPa
Tm
ka N
f\"d = ‘_l\rnod =1.5-MPa
m
E
(Omean
Ed = kmod=6154-MPa E
-\‘m
Gmean

3y = kmod = 388-MPa

Tm

Tension parallel to the grain

Tension perpendicular to the
grain

Compression parallel to
the

grain

Compression at an angle to
the grain

shear
E
Omean
= = 6250-MPa
meanfin (] . kdef]
G
mean
= = 394-MPa




Element Geometry

kh:= 1 if h > 150mm =:]

1. Tension resistance, paralel to grain

Nreq =0-kN design accident: axial tension force
N 3 oy
G104 = —= = 0-MPa fioq = 8 MPa mfiop=—20- 0 s<il
b-h kn-fiog
2. Compression resistance , paralel to grain
Neeg =31'kN  design accident: compression tension force
N o,
Ced . c0d
Ceod= —— =1'MPa  fq=12308MPa  ratiop == —— = 0.098 s < 1!
b-h fcﬁd
3. Shear
Veg = 0-kN design accident: shear force
v, =
T4 = ﬁ‘]j:(}-MPa fvd= 1.477-MPa R é=o i




4. Torsion

Myeq =0

h
STl £=0246 € 5= 0231 € = 0208

chd
(erv™n) 2
Tiord = : = (0-MPa ik 3 tord =0
min(2,] + OAIS-E) OTor* fud
5. Bending
Myeq = 3.1'kN-m M,4 = 0-KN-m
k=07
Myeq Mzed
(hz-b] (h-b’)
OERAE K, = 0335 peid

Kifmd  Kpfnd
Myeq Mzed

SN
6 K, + 6 1<1.0

=0.235
Ky Tnd Ky fnd




6. Bending combined with tension

NTed = O-kN design accident: axial tension force
Myeq=3.1'kN'm
M,.q = 0-kN-m

Myeq M,y

Nted [lﬁb) (h- bz)
b-h 6 6
+ 4 Ky, = 0335 2 <10

khfioa  *nfmd  Knfmd
Myed Mzed

Ned [hz-b)

“bh %

Gl Ry ™ Rty

=10.235 1<1.0

7. Bending combined with compression

Myeg = 3.1'kN-m

M,.q=0-kN-m

Myed  Mag

2
Nced [h’- bJ [h- bz)
=55 e s iR e

feod khyfmd  Knfmd
Myeq Mg

2
Nced [hz-bJ (h- bz)
ol ad RS

i) RLl " R




8. Bending and compression - with buckling

B,=02 for solid timber

A =01 forPLW
. \05 L . 05
h-b b’ h
12 , 1
1T =4.619-cm | = =4.619-¢cm
b-h b-h
1
lias: _ effz
A, = c_ﬁ:—‘ = 64.952 g — SRR
7 iy z
0.5
\, [ f
0.5 z [ fcok
Ay [ feok Melz = 1 =113
Arely = — =1.13 “005
™ { Egos
(= 0.5]1 )3 0.3) + A2 =122 e 3 12
ky= 0.5/1+ Be( rely = 03) + Arely | = 1221 ky = 0.5] 1+ Be:(Apejz = 0.3) + g, | = 122
i 1 [i 1
key o= mi 2 2 0‘5,1 =0.594 k., = mi () 2 0‘5.1 =0.594
k‘\ + (}‘\ - )‘Tel_\-' ) kz 2 kkz- - >‘n:lz )
@ Design accidents
T 1 I
Myeq = 3.1kN-
Myed Mzed
Need [h’-b) [h-tf]
b-h
- - + g ‘km= 0.501 1<1.0
keyfcod  *hfmd  ¥nfmd
Myeq Mzeq
Nced (lzz‘b) [h-b’)
2 el paeC i ' <10
kezfeod  *nfmd K fmd




9. Bending + latteral torsional buckling

h

lior = bs'h'ﬂl =6855‘cm4 E =1 m, = 0.229 My.5:= 0196 Mg = 0.1046
or-
b>h
lz = = 546]-(:m4
12
0.5
7 (Egos 12°Go0s lior) 0.78b°
Ticrie ™= 7 = 157.8 MPa Ormeritl = h_l—-EUOs =278.72-MPa
b-h effLTB
lefrLTB | %~
0.5
f .-k
mk “h
Neelm = ‘ =0.373
Omerit
1.56 — 0.75- Mo i 0.75 < Npp < 1.4
otherwise
xrelm"
Neeq =31'kN

Design accidents
M}-'ed = 3.l-kN‘ﬂ
M, .4 = 0-kN-

S ? oM,
w | @ |

bh 6 8/ k. =0278 <10
oy | Krichoa™ | ™

s -2 M,y

Nee [ﬁ) [L'ﬁ)

T s cgon V<L
kezfeod | Kerit fmakn | fmdkn




Opa3smepsiBaHe Ha AbpBeHa obwnBKa

1. leOMETPHUYHM XapaKTEPUCTUKKN Ha CEYEHMETO:

- BUCOYMHA: h:= 2.5cm
- lWWpOo4YKnHa: b= 100cm
A:=Dbh A=250-crn2
b-h”

.I\_ — Ju= 13'.'}.208-(:1':14

] 12 X

2
: b-h . 3
Wx =T Wx=104A]67‘cm
g

i= |— iy = 0.114——.cm

’ A ‘ AO'S

1.1 Martepwuan - u36paHo ABLPBO ¢ KNnac 3a akoct C22

£, k= 22MPa .
f 1 £, 1.
m.k v.k
flTId = R‘I’ﬂod,‘,— = 13.54-MPa f\d = kl’]’]Od_ = 1.48 MPa
M ™M
a5 fex . )
f. 4= kpog— = 12.308-MPa EQ.mean = 10000MPa
™
2. Pa3amepw Ha oTBOpa ¥ TOBapHaTa uBMLUa:
- OTBOp Ha rpegara: L := 70ecm
- ToBapHa msuLa: a:= 100cm
3. HatoBapeaHe 3a eiHa TOBapHa MBMUa:
kN kN
pll = 2.55—2 ]Jn'gr.— pn'a—2.55'?

f\k =24MPa f k = 20MPa 12005 = 6700MPa kﬂl()d = (0.8 FTM =13

E
005
Ej=—— =5153.846:MPa

™




kN
m

kN
pi=367— Pgr=pa= 3.67
m

Ng = OkN HaTuck B ocTa Ha enemenTa

P
My i= —— = 0.225KN-m

P
Vgi= L—= = 1.285kN
2

4.1. NpoBepKKn Ha AKOCT:

4.1. NpoBepka 3a orbBaHe:
M

d
md = 3y = 2158 MPa  f, 4= 13.538 MPa
X

4.2. Mpoeepka 3a u3KbMBaHe (ako pebpoTo He e YKpeneHo no ropeH Nosc):

Ako e <1 nposepkara

a
nanuaa !

legr = 09-L=0.63m

2
“m.crit ™ T =aait 1-MEs Arel.m = [ S =8.143x 10
eff m.crit
: 5 1
Kerit = mm[]‘ 1.56 - 0.75‘)‘1-61.111'_2 =1
)‘rel.m
Kerit fn.g = 13-538-MPa
2 1
ky = 05| 1+0.2(Nep m = 03) + Nreg kez= =1.062
; ; : . : = - =
z ¥z T Arelm
9md.izkulch = W—‘ Oy === 0-MPa
Axo e <1 nposepkata

4.2. NpoBepka 3a cpA3BaHe:
kere = 0.67 KOB(UUMEHT B3eMalL B NPeaBud NpekaneHo Bbp3oTo ChxHEHE.

beff‘ = kcrc‘b =67-cm




Opa3mepsiBaHe Ha AbLpBeHO pebpo

1. leoMeTPUUYHM XapaKTePUCTUKK HA CEHEHMETO:

- BUCOYMHA: h:= 12cm
- WpoYMHa: b := 10cm
A:=b-h A= lZO-cm2

3

b-h 3 4
JX::? Ix=l,44>< 107-cm
2

-h 3

W, = T WK =240-cm

i = [— iy =0379——.cm
AD.S
1.1 MaTtepwan - n3bpaHo oLpBO € knac 3a akoct C22

fm.k = 22MPa f\«’.k = 2.4MPa fC}\ = 20MPa EUOS = 6700MPa kmocl = 0.8 "\"M =13

3 g .1 E
mk . - Rk  Egos
fnd = kmog—— = 135¢MPa  f, 4= kp y—— =1.48MPa  Ej:= —— = 5153.846-MPa
™ 5 M
= L fc‘k v *
£4= }‘mod'ﬁ =12.308 MPa  Eg oo = 10000MPa

2. Paamepw Ha oTBOpa M TOBapHaTa MBMLA:
- OTBOp Ha rpegara: L := 285¢cm

- TOBapHa MBMUA: a:= 60cm

3. HatoBapBaHe 3a egHa TOBapHa MBMLA:

kN kN
Pp = 2.55—2 Pppr= Ppa= 1.53-—

m
m




kN

kN
= 3.67— =pa=22—
P 2 Pgr =P £
m
Ng = OkN HaTtuck B ocTa Ha enemeHTa
4. Yeununa:
Md = =2.236'kN-m
8
P
V= L— =3.138:kN
%

4.1. NMpoBepKyU Ha AKOCT:
4.1. NMpoBepka 3a orbBaHe:

Axo e <1 npoeepkaTa

My
f, 4= 13.538MPa
wanuaa !

4= — =9.315MPa
W

X
4.2. Mpoeepka 3a M3Kb/MBaHe (ako peGpoTo He e yKpeneHo no ropeH nosAc):

Om

lcﬂ” =09L=2565m

2
0.78-b -E‘OOS rm_k
Omerit™= "+ — 169.786-MPa Nelm™= | = 0.36
l Im.crit

h-legr
: 1
Kerit = mm(l 156 = 075 Mgy = | = !
Arel.m
Kerit fm.g = 13-338-MPa
2 1

k, = 0.5-[1 +0.2-(Nepm — 03) + Nelm ] ke, = =0.986

’ ‘ g 2 5 2

kz+ Kz —Arelm
My Ng

O el ok o o 0,q4:= — =0-MPa
md.izkulch wx cd Yy

Axo e <1 nposepkaTa
wanwsa !

4.2. NpoBepka 3a cpA3BaHe:
Kepe = 0.67 KoetWUMEHT B3emalll B Npeasud npekaneHo Gbp3oTo ChXHEHE.
beﬁ" = kCl'C‘b =6.7-cm




Opa3mepsiBaHe Ha AbpBeHO pebpo - cbe cBoboAeH Kpan

1. leOMeTpMYHM XapaKTEPUCTUKMN Ha CeYeHHUeTo:

- BUCOYMHA: h:= 12cm
- LUpOYMHa: b := 10cm
)
A:=Dbh A=120-cm”
b-h” 3 4
J.\':=]_ Jx:].44x 10"-cm
2
h : 3
Wx — T “,\' = 240-cm
1,
= |— iy = 0.379——-em
- A £ AO'S

1.1 MaTepwan - uabpaHo ABLPBO ¢ Knac 3a akoct C22

fk=22MPa | :=24MPa f j = 20MPa  Eggs:= 6700MPa kyoq:= 0.8 ~ypp:=13

 F E
m.k v.k 005
fm,d e = 13.54-MPa f\'.d = kmod'_ = 1.48-MPa Ed 1= —— =5153.846-MPa
™ ™ ™
fok
foq= "'mod'T =12.308-MPa E( mean = 10000MPa
2. Pa3mepw Ha oTBOpa v TOBapHaTa uBMuUa:
- OTBOp Ha rpegara: L := 135cm
- TOBapHa uBMUaA: a = 60cm
3. HatoBapBaHe 3a egHa TOBapHa MBMUa:
kN kN
Pp = 2.55—2 Pn.gr=Pna= ],53-—[;




kN kN
p= 3.15’1'—2 Pori=pa= 2_2,:

N 4= OkN HaTuck B ocTa Ha enemeHTa

4. Ycwnuna:
Md = =2.007-kN-m
2

P
V= L—= = 2.973kN
1

4.1. MpoBepkyn Ha AKOCT:

4.1. NMpoBepKa 3a orbBaHe:
My

= — =8361-MPa  f ;=13.538MPa
W, -

Omd

Ako e <1 nposepkarta
wanuaa !

4.2. MNposepka 3a U3KbLIMBaHe (aKo peBpoTo He e yKpeneHo no ropeH nNosfc):

legr:=09-L= 1.215m

2

0.78b"Eqs5 —

Omerit’™ - 28436 Mpa Arel.m = =0.248
- Om.crit
i . _ ]
Kepit = mm(l +1.56-—0.75 Neg i = -
kre].m
Kerit T g = 13-538-MPa
2] 1
k2= 0‘5.[1 ’ 0'2'(>‘rel.m B 0'3) * X‘rel.l‘l‘lJ ke = =1.011
7 2 2
Mg N

9md.izkulch = Vx Oed= 5 = 0-MPa

Ako e <1 npoBepkata
vanusa!
4.2. NpoBepka 3a cpA3BaHe:
k. := (.67 KoethuLMEHT B3eMall B NpeaBua npekaneHo Gbp30oTo CbXHEHE.

cre
beff = kcrc'b =6.7-cm




Opa3mepsiBaHe Ha AbpBeEHa cTonuua

1. leoMeTpUUYHM XapaKTePMCTUKKN Ha CeYEHHeTD:

- BUCOYMHa: h := 16cm
- LWpO4MHaE: b= l16cm
A=Dbh A= 256-cm2
3
b-h 3 4
jx = Jx=5‘461x 107-cm
12
hz 3
Wx = T Wx = 682.667-cm
J
i = [— i, =0.739 ';' -cm
A A By

1.1 Martepuan - u3bpaHo ABLPBO ¢ Knac 3a fakoct C22

fm.k = 22MPa fv,k = 2.4MPa fc.k = 20MPa E{)US = 6700MPa k, 4= 0.8 M= 1.3
f f E
X m.k X v.k 005
fq= knog—— = 13.54MPa  f, 4=k o—— =148:MPa  Ej:= —— =5153.846-MPa
™M ™M M
- fc-k .
L Lmod--ﬁ =12308MPa  Eg . .qn = 10000MPa

2. Paamepwm Ha oTBOpa U TOBapHaTa UBMLA:
- OTBOp Ha rpejarta: L = 240cm

- ToBapHa Meunua: a:= 285cm

3. HatoBapBaHe 3a egHa ToOBapHa MBMXLA:

-3 = 727L_N

kN
=255—
Pn 3 m

m

Pn.gr= Pn




kN kN
p= 3.6?—2 Pgr=pa= 10A46-E
m

Nd = OkN HaTtuck B octa Ha enemeHTa

4, Ycnnus:
Md = =7.531-kN-m
8

p
Vyi= L = 12.551kN
2

4.1. NpoBepkyK Ha AKOCT:

4.1. NpoBepka 3a orbBaHe:
My
Omd = -W— =11.032MPa f 4=13.538MPa
X

Axo e <1 npoBepkata
nanuaa !

4.2. MpoBepKa 3a U3KbMMBaHe (aKo pedbpoTo He e YKpPeneHo Nno ropeH Nosc):

logr = 0.9L =2.16m

2
0.78b"-E —
O pm.crit = 005 g7 111-MPa NI . Sy
‘ h-logr Om.crit
i 1
s mm[l 156 = 0.75- X s 2] i
)\rel,m
Kerir f.g = 13-338-MPa
1
2 0'5-[1 +02 (Mo = 03) + A mz] ke = =1.013
: ' ‘ 2 2
e+ _)\rel.m
-t ol 0-MP
md.izkulch = Fx o= o =0 a
Ako e <1 nposepkara

4.2. NpoBeepka 3a cpA3BaHe:

Koy = 0.67 KoedUUMEHT B3eMall B Npeasua npekaneHo 6Lp3oTo ChxHeHe.

bogr = kcrc'b =10.72-cm




