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Design of timber structure in accordance with
the requirements JIBH B.1.2.-2:2006

Abstract. In the article design of timber structures has been considered according
national standards.

In article discusses an example of design methodologic for glulam arch.

A design methodology according new national standards JIBH B.1.2.-2:2006 has been
developed for practical use. Check of the ultimate limit states is conducted in accordance with
JIBH B.2.6-161:2017. Loads to the arch are determined according to JIEH B.1.2.-2:2006.

The usage new national standards comply with the actual requirements and widens
methodological base.
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IIpoekTyBaHHH JepeB’THUX KOHCTPYKUIH y BiAOBiAHOCTI
3 sumoramu JIBH B.1.2.-2:2006

Anomayia. Po3riasiHyTO TPOEKTYBaHHA JepeB’SIHUX KOHCTPYKLINA y BIAMOBIJHOCTI 10
JII0YMX HalllOHAJIBHUX OyIiBENbHUX HOPM. SIK IPUKJIa] y CTaTTi HABEJEHO KOHCTPYKTUBHUN
PO3paxyHOK JOLIATOKJIEEHOI apKU 3a MEepIIuM TrpaHnyHuM ctaHoMm 3rizHo JIBH B.2.6-
161:2017.

Metoauka po3paxyHKY 3acCTOCOBYETbCS B HaByaJlbHOMY mpoueci HamioHambHOTO
yHiBepcurety «IlonraBceka nomirexHika imeHi FOpis Konnparioka».

Knwuoei cnosa: nepeB’siHI KOHCTPYKLIi, JOIIATOKJIEEH] apKH, MPOEKTyBaHHS
JepeB’ THUX KOHCTPYKILIH.



Introduction. Nowadays in Ukraine used new building codes that are adapted to
European codes. There is a need to adapt the design methodology for the elements of timber
structures.

The use of glued laminated members (glulam) for structural purposes the advantages of
strength and stiffness to weight ratio, can be designed to have a high standard of architectural
finish.

Glulam columns, beams, arches, trusses as a main components of braced frame
structures are the most common. New national standards JIBH B.1.2.-2:2006 comply
Eurocode 5 and all timber designs in the Ukraine must be carried out in accordance with this
code.

A design methodology according new national standards JIBH B.1.2.-2:2006 has been
developed for the use in Ukraine.

This article discusses an example of design methodologic for glulam arch.

For design of arch use rules of Ukrainian standard [1] which is based on rules [2]. In
Ukraine should be use characteristic values of strength classes according [1, 2]. Loads for
building construction can be used according rules of Ukrainian standard JIBH B.1.2.-2:2006
[3]. Dead loads determined rules of chapter 5 [3]. Snow (variable) loads determined rules of
chapter 8 [3].

Basic material and results. Consider designing of glulam three-pin arch as a frame
member accordance with the requirements [1,2]. The arch consists of two glulam beams (top
chords) leaning against each other and with a hinged connection at the ridge. The beams (top
chords) are straight and of constant depth. The bottom ends of the chords are connected by a
tension steel or fiberglass member.

Fig. 1 — Glulam arch.

Design bending strength of glulam product:
fm,g.d =fm.gk Kmod *Kn /(gh -gm),
were fcogk— Characteristic compression strength along the grain glulam members, ([1],
B3, B4);
kmod — factor for medium-duration loading (snow) and service class (Al, [1]);
gn — safety factor depending on the class of building and class of structure members;
gv — partial factor for material properties and resistance (Tab. 6.1, [1]);



kn — depth factor (6.6.3, [1]). For rectangular glued laminated timber, the reference
depth in bending or width in tension is 600 mm. For depths in bending or widths in tension of
glued laminated timber less than 600 mm the characteristic values for fmgk and may be
increased by the factor kn, given by
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were h — the depth for bending members in mm.
Design compressive strength of glulam product:
fc0.94 =fco9k ‘Kmod /(g - M),
were fcogk — Characteristic compression strength along the grain glulam members ([1], B3,
B4);

Design strength of local compression perpendicular to the grain:

fvd =fvk Kmod -/(0n - gm),
were fvx —characteristic shear strength ([1], 53, b4).

For design top chord of arch set parameters of cross-section as bxh, were h is depth
(h=6xn). Size of laminate members is bxJ (according dimensions of sawn and planning
timber).

For unloading moment set eccentricity for line of internal force N about geometric axis.

Check stress under combined compression and bending (ULS) according 9.6.1 [1] and
Areal >0,3:
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were kc_y:; ([1], 9.3.3).
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Slenderness:
A= lg /imin = len /(0,289:h).
Relative slenderness according 9.3.4 [1]:
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were Eog.05— fifth-percentile modulus of elasticity parallel to the grain ([1], b3, b4).
Instability factor according 9.3.3 [1]:
ky:O’S'(l_'_ch()'rel.y
were f:.=0,1 — for glued laminated timber ([1], 9.3.3).
The stresses for stability of top chord should satisfy the following expression ([1],

9.6.1):
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Critical bending stress ([1], 9.4.4.2):
— M y crit - n\/EO,g,OSIGO,g,OSIIzlltor — 7Z"b2
mcrit W Ief -Wy h-lef

y

.2
0

+ o+ e0d £1.
=k -f

crit c,z ’ ¢,0,9,d

b

0' —
hg

&
\/Eo,g,os'Go,g,os' 81'0163

were ler — distance between attachment points on top chord;



Eo.g.05 — fifth-percentile modulus of elasticity;
Go.g.05= 5:Gg,mean — fifth-percentile shear modulus.
Relative slenderness for bending according 9.4.4.2 [1]:
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Lateral stability factor (9.4.4.1, [1]):
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— otherwise

Instability factor ([1], 9.3.3):
kz:O’S'(l_'_ch()'rel.m _0’3)+/1r2el.m )

Instability factor ke :
1

Kk =————
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Conclusion. For design cross-section of glulam arch according national building
Ukraine standard, it can apply a design methodology of university education. The presented
design methodology can be used to design timber structure under combined compression and

bending (ULS) in accordance with the requirements JIbH B.1.2.-2:2006.
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