MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
HAIIIOHAJIbHUUW YHIBEPCUTET BIOPECYPCIB I
IMPUPOJOKOPUCTYBAHHSA YKPAIHU
IHCTUTYT MEXAHIKHN TA ABTOMATHUKUA AIIB HAAH
JEPKABHUHN BIOTEXHOJIOI'TYHUUA YHIBEPCUTET

3BIPHUK
TE3 JOITOBLIEH

X Misxichapoonoi HayKo6o-mexHiuHoi KOHpepeHyii 3 Hazoou
116-i piunuuyi 6i0 OHA HAPOOIHCEHHA
00KMopa mexHiuHUx HayK, npogecopa,
ynena-xopecnonoenma BACI'HIJI,
siyenpezudenma YACI'H
KPAMAPOBA

Bonooumupa Casosuua
(1906-1987)

«KPAMAPOBCBKI UYNTAHHS

23-24 aromozo 2023 poky
M. Kuie



X MixHapoOHa HayKogo-rpakmuyHa KoHgepeHuis «KpamaposchbKi YumaHHs»

YK 694 + 624.07
STRENGTH CALCULATION OF A GLUED LAMINATED TIMBER BEAM

O. A. FESENKO, PhD,Tech.;

D. V. BOHAC, student

National University of life and environmental sciences of Ukraine
Email: fesenko.o.a@nubip.edu.ua

Glued laminated timber is widely used in construction. It has excellent
operational properties, which became possible thanks to a qualitatively new approach
to manufacturing technology.

Glued laminated timber beams are able to perceive an order of magnitude
greater force loads than similar beams made of solid timber, which do not undergo
shrinkage, are much more resistant to biological organisms and fire.

Therefore, this paper is a worked example how to select the cross-section of the
beam and check the bending and shear strength.

Input data for calculation:

Length — 4.8m

Cross-section type — rectangular
Distance between floor beams — 1.8m
Strength class — GL24

Design bending strength was calculated as:

fnya = kmdf’:;"“’ = 0.6 = 11.52 MPa, (1)
where:
fmyx = 24 MPa characteristic bending strength;
k,..q = 0.6 modification factor for duration of load and moisture content;
Ym = 1,25 partial factor for material propeties.

Design shear strength was calculated as:

fv.g. 2.7
fo.a = Kmod yi“ = 0.6~ = 1.296 MPa, (2)

where:
fo,gx = 2,7 characteristic value of shear strength.
The internal forces of the simply supported floor beam are determined with

formula:
ql?  16.64.82

Myq= — =478 kN-m (3)

9 = Qfioor * @ = 9.219 - 1.8 = 16.6 kN/m 4)
gyl _ 16648

Vg = TN = 39.84 kN (5)
_ Myg  47.8-10% N6 2

W, a= Frva  1is2 4,15+ 10° mm (6)
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The following expression shall be satisfied:
G-m,y,d S fm,y,da (7)
where:

Om,y,a 1S the design bending stress about the axe y,
finy,a is the design bending strength.
The elastic section modulus had been taken as:

__ bh* _ b(3D)* 3
W, === = 1,5b 8)

The beam width had been calculated from:

32| Mg(xkN-m 3 (47.8-10% (kN-m
b= Jl,S-fE:n[.},.d[M)Pa) - J1,5-11.52[[MP3)} = 140.4mm = 150 mm(9)
Accepted height of the beam cross-section is equal to:
h =3 =3-150 = 450 mm.
Fig. 1 shows the glued laminated timber beam cross-section.
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Fig. 1. The beam cross-section scheme

Geometrical characteristics of the beam cross-section are respectively given
by:

- elastic section modulus

w2 . 2
W, =2 = 22 = 5,06 106 mm? (10)

- the second area moment

b-h®  150-4503
Ir p— p—
y 12 12
- the first moment of area

= 11.39 - 10% mm* (11)

A h _ 150-450-450
Sy I e ———

2 4
The internal forces are determined taking into account the beam self-weight:

= 3.8-10°% mm>. (12)

@

454



X MixHapoOHa HayKogo-rpakmuyHa KoHgepeHuis «KpamaposchbKi YumaHHs»

.j2 . 2
My gy =20 = BEE200T — 4853 kN - m (13)

Voq =20 = CZTI0OE2_ 40 44m, (14)

where the beam self-weight is given by:
Qsw =b-h-py,=015-0,45-0,38-9,81 = 0,25 kg/m* (15)
The following expressions shall be satisfied:
Omza _ _Myai _  48.5310°
fmya Wyfmya 5061061152

T Vi-S 40.44-3.8-10%-103
4 =7 = =0.69=1 (17)
fea Iybfoa 11.39-10%-150-1.296

As the result of calculation of the simply supported glued timber beam, the
cross-section was selected and bending and shear strength was checked.

0.83 <1 (16)
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[TokpiBenbHI 1 TiAPOIZOMAIIAHI MaTepiaid MpU3HAYCH] IS 3a0e3MeUeHHs
MOBHOT 130J1si11ii  Oy/iBENbHUX KOHCTPYKIIA OyAMHKIB 1 CHOpPYA BiJl BIUIMBY
arpecMBHOIO 30BHIIIHHOTO CEPEIOBUIIA, OCOOIMBO BOJIOTH, ATMOC(EPHUX BILJIMBIB.

[TokpiBenbHI 1 TIAPOI3OJAILINHI MaTepiaid KIACU(PIKYIOTh 32 TaKUMH
O3HaKaMHU:

- MicIle po3TairyBaHHs (IiA3eMHa, MBOAHA, aTMOC(hEpHa T1APOI30IIsLis);

- IPU3HAYCHHS (repmeTH3ytoul, napoi130JIALIiiHI, AHTUKOPO31iiHI,
aHTU(UIbTpaIiiiH1);

- c1oci0 BUKOHAHHS poOiIT (3a0apBIOBalIbHI, OKJICIOBAJIbHI, POCOYYBANIbHI);

-BUJ BHXIJHOT cHpOBUMHHU (OiTyMHI, ac¢aiabTOBl, IbOIThOBI, OITyMO- 1
JIBOTTHOMOJIIMEPHI, TYMOOITYMHI, MOJTIMEpPHI);

- MPYU3HAYEHHS OCHOBHU (OCHOBHI, 0€30CHOBHI);

- BUJ] 3aXHCHOTO TOKPUTTS (i3 TMOCHUIIKOIO 1 0€3 TOCHIKH, 13 3aXUCHUMHU
npoiapkaMu (POJIbIrH, Tyro-, KUCIOTO- 1 3HOCOCTIMKMMU TOKPHUTTSIMH);

- ¢popMa 1 30BHIIIHIN BUTIIS (IITY4YHI, JUCTOBI, PYyJIOHHI, MACTUYHI);

- HAPSIM BUKOPHUCTAHHS (711 OCHOBHOTO 1 IOTIOMI>)KHOTO TTOKPUTTS) 1 T.I.

Jlami neranpHiIIe po3riasiHeMO OITYMHI Ta JOTTHOBI TTOKPIBEIbHI MaTEpiaiH.
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