obpa3oBaHHs, & TAKKE HCTIONB3YA JAHHBIC ;
/ NPOBEAECHHBIX HCIIBITAHNIH o
f]JDPM}'IIY (2) MOXHO 3aMUCaTh TakK: uii ¥ npeAnonoxkus, o Og=0r,

M = Midear™ (QF 7 QL) [Ly, 4)

€ Mideal — MAKCHMAIBHBIH YPOBEHE CKOPOCTH TOPEHHS, KOTOPOTO MOXKET JOCTHYL MATEpHAI, EC/IH BCC
[pouHe TETIOBLIE IIOTEPH CBECHHI K HYO, r/(m*c).

CxopocTb ropcHus R,, HE ABIACTCA MOCTOAHHOM BENHTHHOM, a CYWIECTBEHHO MCHACTCA B 3ABHCHMOCTH
of TETUIOBOTO MOTOKA M0 dbopmyne

e -2
Rw=2,2.1071, )

t1¢ [ - AHTEHCHBHOCTS TEIIOBOrO TIOTOKA, KB1/v.
Kax B@uo a3 ?opuym (5), CKOPOCTB TOPEHHA IIPAMO MPONOPLHOHA/ILHA TENI0BOMY MOTOKY, B CBOKO
paepeh, TEMIOBOH MOTOK (TemmepaTypa) 3aBHCHT OT MOXapPHOH Harpy3kH B MOMEIICHAH (3nanum), dak-

TOpa MPOEMHOCTH H T.A..
T T =P (6)

rae T, — HayanmpHas CPeHAA TEMIICPaTypa, "C: P, - 3navenue nokapHoi sarpy3ku, MJb/xr,
K, =—"—, (7)

rae K, — xooduiuHeHT TPOEMHOCTH, A. - nuomaib BEPTHKATLHBIX MPOCMOB, M’ H — cpeaHss BBICOTA
npoéMoB, M; A — NO/HAA TIOWAAL BCEX TOPHIOHTAIBHEIX ¥ BEPTHKATbHBIX OrPAKIAROLINX KOHCTPYKLHH
MOMEIICHHS, M.

VyHTBIBAS H3T0KCHHOE, A/ ONpeeneHns CKOpOCTH o6yrHBaHHA MOXKHO MPEATIONOKHATD, HUTO KOHCT-
PYKLIHSI, TIOABEPHEHHASA OTHIO, MPECTABLICT coboii MHOrOCTOMAY0 Tanens. |IpeanonaraeM, 4TO KOHCT=
DYKLHs MPEACTABIACT CODOH ABYXCIOHHYIO MaHE/b: APEBECHBIH Yro/ib H HEMHPO/IHIOBAHHAA ApeBECHHA.
Pacuér ABYXCTOIHOH [TAHETH (KOHCTPYKIHH) ONPEAENACTCA Ha OCHOBAHKH TeopHii TEMIONPOBOAHOCTH.

PaccmaTpHBas 3a1ady O TCMIOOPOBOAHOCTH [17T0CKOi TUTACTHHEI (CTEHKH) TOMIMHOW L, NOBEPXHOCTH
koTopoii EMetoT Temnepatypsl 71 1 Ty, tae Ty>T,, pacuér rayGunbl 00YTIHBAHHA MOAKHO NPOBECTH, HH-
Terpupys ypasHerHe Pypre. '

J1151 KOHEYHOTO OMPE/EICHHA CKOPOCTH 06yT/IMBAHAS IEPEBAHHON KOHCTPYKLIH MDH 3a7IaHHOM PEKHME
noapa B peanbHOM IOMELICHHH HEOBXOAMMO POBECTH P HCCTEAOBAHKH, KaCAIOLIMXCA TEOPHH TOPEHUA
H 0Opa3oBaHMs YTIHCTOrO ocraTka. [lpa 3TOM HE CTOHT 320bIBaTh O HEODXOAHMOCTH OTAAAKH anropuT™a ¢

HCTOTB30BAHMEM JAHHBIX PEATbHBIX M0KAPOE, anpoOaLyH Ha MaKeTax nomMeleH i (31aHHH).

YIIK 539.374

JIOKAJIbHBIE PE3OHAHCHBIE BO3JEHCTBA HA TPEXCJIOMHbIA CTEPKEHD
CO CKUMAEMbBIM JATMTOJITHUTEJIEM

1. B. IEOHEHKO

Benopycckuti 20€y0apemeentbii yHugepcumem mpaKenopma

HCHBIC TIOMEPEYHBIC koneOanus HGCHMMC’I'[}H“IHUI'O o TOMIOHHE Y-

PacemarpuBaloTCs Manbie pe3oHa
(biM 3AMOTHATENEM TIOA ACHCTBHCM PACTPEACTICHHAIX | COCPE-

PYTOrO TPEXCIOMHOTO CTEPAKHA CO CKUMAC
AOTOUEHHBIX HArpy30K.

Hns wioTponHbIX HECYLIMX CN0EB MPHHATHI
Bbl TOYHBIE COOTHOMIEHMS TEOPHH YTPYrocTH
nonepeynoi xoopAMHaTsl z. Ha rpaHuuax KOHTaKTa cn
MeleHuii. MaTepualibl HECYLIHX C10EB HECKMMACMB
ThiBaeTCs obkaTHe, [eopMannu MATIBIC.

[IHEH IOCKOCTH MEpBOro CIosl.

Pacnpenencrnas noBepXHOCTHAA HArpy3ka p(x), g(x) mpunoxena K BHE _
Mekomeivu cunraem nporuOs! ¥ MPOAONBHbBIC repeMeLeH s HECY LHX croes wi(x), walx), uy(x), 1a2(x).

runotesbi Kupxroda, B HKECTKOM JAMOIHUTENE CTIPABEATH-
¢ TUHEIHHOM ANMpOKCHMAMEH nepeMeLEHnH Cro ToMeK ot
0B MCTIONB3YIOTCs YCIOBHS HEMPCPHIBHOCTH nepe-
B MOMEPEUHOM HAnNpaBicHUH, B JanoONHATEIE YUH-
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VpasHeHHs ABIOKEHAS CCAYIOT U3 MPHHIIMIA Jlarparoka ¢ yqeTom paboTel CHII HHEPLHH
54 —-86W =84, , (1)

rae 84, 8W, 3A; — BapHaumH paboThl BHSITHHX CHII, BHYTPCHHHX CHJ YIPYTLOCTH H paboTsl chi MHEP L]

COOTBETCTBEHHO.
Mociae moactasosku B (1) BapHammii paboOT MOAYHMHM CISAYFOLIYIO CHCTEMY YPAaBHEHHH B YaCTHHIX

MPOH3BOAHbIX.
Q) — Gydy — A4l Al o AW F AW, ~2AW, o AW, A= D
— AUy + Qyly — A5ty o Aol o~ O3 W) =AW, — AW g +2a,W,, o tmyil, =0
ity — A7l F2A My oo F Gl H A Wy =0 Wa i+
+ O Wi e~ 16 Wa s o HA Wy — gWy + I W, — MWy, =G+ P
= Gyt gl 5 ~Ogly o =205l 5, o — O W o H AWy~
— AWy e FO13 W s — g Wy + QW + MWy =Wy, =0 2)
[pAEMMAFOTCS YCIOBHS CBOGONHOTO OMMPAHMs CTEPHKHA 1O TOPLAM HA HETIOABHIKHBIC B IPOCTPAHCTBE
sectiue onopsl. COOTBETCTBYIOMHE TPaHHYHEE YCIoBHA B ceuenuax x = (; [ (/ - ammna cTep:ius) B ne-
pEMELLEHHAX HMEIOT BHA

Wi =ty =W =0 (k=1,2). (3)

Mckossie mepememena #(x), 1(x), wi(x), wa(x) u Barpysky q(x. 1) (p(, 1) = 0) npeacTasasem B Buge
PA3TIOKEHHs B PSLIBI [0 CHCTeMaM GasuCHBIX (QyHKIIMH, YAOBICTBOPAIOIICH NPHHATEIM IPAHIHBIM YCO0-
BHsIM (3)

ol

Sl TR =, Tm : &
u, = Zcos—TJF- T.(t), u,= ZcosTx oy W =y-um L T, (f); w,=23sin r:_:nx Y T
m=0 m=0 m=1

m=1 _"_
qlx,0)= Ysin == 4, (1), @)
m=|

[NoacTaHoBKa BeIpazeHui (4) B (2) NPHBOAMT K CHCTEME YPaBHEHWH Ad onpeAencHuA (yHKUM Bpe-
mern Ti(0) i=1, 2, 3, 4).
Oyrkunn 7,(f) OpeaCTaBIAOTCA B BHAE pasioxkeHns no cobeTBeHHBIM Gopmam:

£ 4 ¥ N
Tm.i = Zamhqm: {26;& 5 lJ s
i=l i=]

TA€ Oty — AMILTHTYIEI HOPMHPOBAHHBIX COOCTBEHHBIX hopM Ko1ebanmH,
Dynxunn (,,(f) onpeaensroTcs U3 CHCTEMBI YpaBHEHUH

éﬂﬂ +will§ﬂ‘li =aﬂﬂ(r)? (5]

TJ€ Wy — 9ACTOTHI COOCTBEHHBIX KONEOAHMMA.
OGuee pemenue auddeperunansroro ypasrerns (5) MOKHO MPHHATS B BUAS

i) = 4, cos(®,,1)+ B, sin(o_ )+ y, (1),

- sin(w,,1) m#nuami #k,

2 2
Do — )
Ply=q S o™
= —E_1cos(o f) m=n,i=k.

B kauectse s
ek mﬁaipmepa PaccMaTpHBaloTCs KoNeGaHHA TPEXCIOAHOrO CTEPHKHSA MO ACHCTBHEM PasiHiHO-
P CHBIX HATPY3O0K, IPHIOKEHHBIX K BHELIHEH MIOCKOCTH NEPBOrO COS !
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| Ha cTepkeHb neHc;*nzeTI' ﬂg!{aﬂbl-!al PE30HAHCHAA MOBEPXHOCTHAA HATPY3Ka, PABHOMEPHO pacipe,ie-
nerHa f0 ceueHua x = b < 1. Ee MOXHO NPeACTaBUTS B AHATHTHYECKOM B
2 He C TOMOIIBIOo hyHKIHH Xc-
prcaina Ho(x). -
7 Ha crep:keHb JeHCTBYET Pe3OHAHCHAS HOrOHHAs monepeunas cuma Oy = const, NPUIOKEHHA B ceue-
HAW HA PACCTOAHHM d OT Ha4aia KOOP/IMHAT,

3 Ha TpexcIoHHEIH CTEPKEHb B CEYCHHH X = @ ACHCTBYIOT PE3OHAHCHBIH NONEPEYHbIH MOMEHT HHTCH-
capHOCTH M, = const, '

[TpoBe/ieH YHCTCHHBLH AHATH3 NOMYYCHHBIX peleHui. FccnenoBaHE! YCIOBAS NOABNCHHUA NTOKHOTO pe-
j0HaHCA.

LATERAL LOAD SHARING BY WALLS AND DEFORMABILITY
OF THE WOOD-FRAMED BUILDING

M. Malesza, C. Miedzialowski
Bialystok Technical University, Poland

1. Introduction

Sclected results of experimental test of the wood-framed with sheathing building structure in natural
scale under lateral loading have been discussed in the paper. Behavior under applied loading of completely
constructed the wood-framed residential building without finishes inside and outside has been investigated
and then compared to the analytica! model. The loading applied to the structure was lower than that pre-
dicted for the ultimate limit states in order to further construction and execution of finishes 1n the building
foreseen for residents occupation.

During the tests wall displacements were measured due to evaluation of values and characteristics of to-
tal building deformations.

The further steps of analysis evaluate the stiffncss of individual structural element and method of distri-
bution of the applied external loading on the wall diaphragms. The stiffness of the wall obtained in result
of experimental test were taken in analysis of redistribution of applied lateral external loading to the wall
diaphragms. The tests were conducted on similar panel construction to those used in building structure, and
the continuous - rigid beam analogy as the static scheme of the floor diaphragm supported on deformable
walls were used in analysis. Numerical model of the floor diaphragm in three dimensional scheme of struc-
ture supported on deformable vertical diaphragms was alternatively used in analysis.

2. Description of the tested building structures

Wood-framed sheathed large panel single story with a living attic area constructed on reinforced con-
crete floor structure over basement was selected for tests. The height of the first store was 2.74m. Folded
(pitched) roof structure was constructed as the rafter timber structure with indirect support on wooden
beams

Wall diaphragms were constructed using polish spruce (Picea) wood with studs of 45x135 mm cross-
sections spaced axially at 600mm, with both sides structural sheathing thickness of 12.5 mm chip boards
inside and 12.5 mm thickness of wood-derivatives board exterior applied.

The first floor slab was constructed using solid wood joists with the cross-section of 60x180mm spaced
on 450mm and 2x60x180mm spaced on 400mm for span of floor 300 cm and 390cm. Chip-boards thick-
ness of 19 mm were used in construction of the floor joists sheathing. Roof rafters with the cross-lsection of
45x180mm and axial spacing of 625mm, and the top structural sheathing with chip-boards thickness of

12,5 mm were used in roofing structure.
3. Methodology and test procedure and selected resqits
Horizontal loading in the sectional distributed form was applied on the height of the first floor level.
The following phases of loadings and their values were applied to the wood-framed building structures.
Stabilizing - Phase I loading and displacements was conducted under P, = 4,0kN lateral load.
that arising during the exploitation (wind) load level .

Phase 11 applied horizontal loading was similar to : .
¢ constructed building elements interconnect-

P =24.0kN and than final value of allowable because of th

o

ing links safety P, = 40,0kN .

u
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