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OCOBEHHOCTU: PACqETA If YCifJIEHU:H ,II;O:mATOKJIEEHbiX BAJIOK 

1. Bse,ZJ,eHHe 

JJ:omaTOKJieeHble 6aJIKH BBH)l.y ynpomeHHOH 

TeXHOJIOrHH H3fOTOBJieHIDI IIIHpOKO npHMeiDIIOTCH 

KaK HecymHe 3JieMeHTbl pa3liH'IHbiX noKpbiTHH. 

B HaiiieH CTPaHe H 3a py6e)f{OM B OCHOBHOM 

npHMeiDIIOTCH npHMOJIHHeHHble, O,llHOCKaTHble HJIH 

.nBycKaTHbie 6a.n:KH npHMOyroJibHoro ce'!eHIDI. B Ha

cToHmee BpeMH 3a py6e)f{OM 6oJibiiiOH nonyAApHo

CTbiO noJib3YJOTCH TaK)f{e pai.I,HOHaJibHble KpHBOJIH

HeHHbie 6aJIKH, KOTOpbie peKOMeH,llyeTCH npHMe

IDITb H y HaC. 

EcJIH pac'!eT npHMOJIHHeHHbiX 6a.n:oK He Bhl-

3biBaeT OC06biX COMHeHHH, TO npH rrpoeKTUpOBa

HHH 6a.n:OK C HaKJIOHHbiMH rpaiDIMH H OC06eHHO 

KpHBOJIHHeHHbiX HMeeTCH eme MHOfO 6eJibiX nH

TeH. 

QeJibiO ,llaHHOH pa60Tbi HBAAeTCH ,llOnOJIHHTb 

H YTO'IHHTb cymecTBYJOillHH y Hac pac'!eT TaKHx 

6aJIOK H ,llaTb peKOMeH,llai.J,HH no HX ycHJieHHIO. 

2. Oco6eHHOCTH pac'leTa .IJ.O~aTOKJieeowx 6aJioK c 
HaKJIOIIIIWMII l'plliiJIMII 88 npO'IHOCTJ. 

Bo-nepBbiX, Heo6xo.nHMO B .nBycKaTHbiX 6a.n:

Kax C ropH30HTaJibHOH HH)f{HeH rpaHbiO yqHTbiBaTb 

B03HHKaiOlllHe B KOHbKOBOH qacTH He6oJiblliHe Ha

IIp}l)f{eHHH paCT}I)f{eHHH .npeBeCHHbl norrepeK BOJIO

KOH BBH.llY HCKJIIO'IHTeJibHO MaJIOfO ee conpOTHB

JieHHH .naHHOMY BH.llY Hanp}l)f{eHIDI. 

max o P max o piJO max t xy 

PHc. I. Pacrrpe.neneHHe Harrp.SI)f{eHHH B KOHbKe 

.nsycKaTHbiX 6anoK no [I] 

Fig I. Distribution of stresses in apex zone of 

double tapered beams due to [I] 

Bo-BTOpbiX, no cKazy 6a.n:oK, KpoMe Hanp}l)f{e

HIDI H3rn6a, o6pa3YJOTCH nonepe'!Hbie Hanp}l)f{e

HIDI C)f{aTIDI HJIH paCT}I)f{eHIDI, a TaK)f{e Hanp}l)f{e

HHH CKaJibiBaHIDI, B3aHMO,lleHCTBHe KOTOpbiX YMeHb

IIIaeT npo'IHOCTb 3JieMeHTa. 

Pacnpe.neneHHe Hanp}l)f{eHHH B KOHbKe H3rn-

6aeMb!X .llBYCKaTHbiX 6aJIOK C ropH30HTaJibHOH HH)f{

HeH rpaHbiO no [ 1] npe.ncTaBJieHo Ha pH c. 1. 

MaKCHMaJihHhle Hanp}l)f{eHIDI pacT}I)f{eHIDI no

nepeK H B,llOJib BOJIOKOH B ,llaHHbiX 6a.n:Kax MO)f{HO 

onpe.neJIHTh no cpopMYJiaM [1, 2, 3]: 

M 
max a p90 = 0,2tga W , ( 1) 

M 
max a P = ( 1 + 1,4tga + 5,4tg2a) W . (2) 

Cne.nyeT OTMeTHTh, 'ITO B 6a.n:Kax c .nsycKaT

HOH HH)f{HeH rpaHbiO B cpe.nHeH '!aCTH KOHbKa 

B03HHKHYT Hanp}l)f{eHIDI He nonepe'IHOfO paCT}I)f{e

HIDI, a nonepe'IHOfO C)f{aTIDI, KOTOpbie 3Ha'!HTeJib

HO MeHee onaCHbi, a B HaKJIOHHOH HH)f{HeH rpaHH 

nOHBAAIOTCH Hallp}l)f{eHIDI paCTH)f{eHIDI nonepeK Ce

'!eHIDI, KOTOpbie MO)f{HO onpe,lleJIHTb no (4]: 

(3) 

B HOpMax ClllA [5] pacqernhie conpoTHBJieHIDI 

Ha paCTH)f{eHHe nonepeK BOJIOKOH (Rp9o) He 

.noJI)f{Hhi npeBbiiiiaTb 0,1-0,47 Mna, B HopMax 

fepMaHHH [6] - 0,25 Mna, B HopMax IllBeUHH 

[4] - 0,2 Mlla, B npoeKTe HOBbiX EBponeH:cKHX 

HOpM (2] - 0,35-0,45 Mfla B 3aBHCHMOCTH OT no

pO,llbl .llpeBeCHHbl H THna Harpy30K. JJ:eHCTBYJOlllHMH 

B Haiiieit CTPaHe B HacToHmee BpeMH CHHO [7] 
peKoMeH,llyeTCH pac'!eTHoe conpoTHBJieHHe .npeBe

CHHbi paCT}I)f{eHHIO nonepeK BOJIOKOH (Rp9o) ,llAA 

KJieeHbiX 3JieMeHTOB npHHHMaTb paBHbiM 0,25-
0,35 Mlla. Bo3HHKaeT Bonpoc, .nocTaTo'IHo JIH 

060CHOBaHa H BepHa 3Ta Ba)f{HaH BeJIH'IHHa, TaK 

KaK Ha paCTPeCKHBaHHe ,llpeBeCHHbl BJIHHIOT TaK)f{e 

pa3liH'IHbie TexHoJiorn'!eCKHe H KOHCTPYKTHBHbie 
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$aKTOpbl, TaKHe, KaK HeH36e)I{Hble ne$opMai . .(HH 

Ha6yxaHIDI H ycyrnKH, HepaBHOMepHaH BJia)!(HOCTb 

cKJieeHHhiX nocoK, HecomacoBaHHoe HJIH "ropH-

30HTaJihHoe" pacnOJIO)!(eHHe fO,llOBbiX CJIOeB ,UpeBe

CHHbl H T.,ll. TipH 3TOM CJienyeT OTMeTHTb, '!TO 

cpenHJOJO qacTb ce'!eHHH 6anoK, rne nonepe'!Hhie 

Hanp5I)!(eHHH paCTH)!(eHHH ,llOCTHfalOT MaKCHMYMa, 

B UeJIHX 3KOHOMHH peKOMeHnyeTCH H3fOTOBJIHTb H3 

nocoK xynwero KaqecTBa. 

B H3rH6aeMhiX 6aJIKax c HaKJIOHHhiMH rpaHH

MH, KpOMe HanpH)!(eHHH H3rH6a, B03HHKalOT TaiOKe 

HallpH)!(eHHH C)!(aTHH HJIH paCTH)!(eHHH nonepeK 

BOJIOKOH H Hanp5I)!(eHHH CKaJibiBaHHH (pHC. 2). 

3AeMeHm "6" 

X ax fix 

Puc. 2. Pacnpe.ueneHue Harip5I)!(eHuH: B HaKJIOHHOM 

pe6pe 6anoK no [I] 

Fig 2. Distribution of stresses in tapered edge of 

beam due to [I] 

l13 ycJIOBHH paBHoBecHH oTCe'!eHHoro TpeyroJib

Horo 3JieMeHTa BepxHero CKaTa "a" MO)I{HO 3a

nHcaTb [ 1]: 

o ·b·tga·dx+t ·b·dx=O 
X .xy ' 

o ·b·dx+t ·b·tga·dx=O y .xy ' 

o = -t ·tga = o ·tg2a y .xy X ' 

t .xy = -ox · tga. 

fJiaBHhie HanpH)!(eHIDI (no 3JieMeHry "6"): 

1 
01 =ox ·--2-, (4) 

cos a 

o2 =0. (5) 

PacnpeneJieHHe CKaJihiBaJOIUHX Hanp5I)!(eHIDl: no 

MHHe 6aJIKH C HaKJIOHHOM rpaHblO, onpeneJieHHOe 

MeTO,llOM KOHe'!HbiX pa3HOCTeM (5], npe,UCTaBJieHO 

Ha pHC. 3. 
DflH onpe,lleJieHHH npo'!HOCTH 6aJIOK npH ,llaH

HOM BH,lle HanpH)!(eHHOfO COCTOHHHH B ClllA npH

MeHHeTCH TaK Ha3biBaeMM $OpMYJia B3aHMO,lleHCT

BHH ("Interaction formula") [8]: 

(
au )2 + (l]2 + ( 't .l.Y J2 < 1 (6) 
Ru Rv90 lRck. - . 

3Q 
T =-

xy 2bh
0

n 

Q 

Puc. 3. Pacnpe.uenem1e TaHreHTaJihHhiX Hanp5I)!(e

HUH B .uomaToKJieeHbiX 6aJIKax npHMoyroJibHOro 

ceqeHHH C HaKJIOHHbiMU rpaHHMU riO [5] 

Fig 3. Distribution of tangential stresses in tapered 

glulam beams due to [5] 

me ou' 0 y' 't .xy H Ru, Ry90• Rck - Hanp5I)!(eHHH 

H pac'!eTHbie conpoTHBJieHHH npeBecHHbi cooTBeTCT

BeHHO npH H3rH6e, paCT5I)!(eHHH (C)!(aTHH) nonepeK 

BOJIOKOH H CKaJibiBaHHH. 

TipH npoBepKe naHHOM <t>opMYJihi B YHHBepcH

TeTe KapJicpy3 [ 1] ycTaHOBJieHo, tffo ecJIH npH 

neiicTBHH nonepeqHbJX HanpH)!(eHHM C)!(aTIDI no 

naHHOM $OPMYJie nonyqaJOTCH HeMHOfO 3aBblllieH

Hbie B CTOPOHY 3anaca pe3yJihTaTbi, TO npH ,UeM

CTBHH nonepeqHbiX Hanp5I)!(eHHM paCTH)!(eHHH no

nyqeHHble pe3yJibTaTbi 6JIH3KH K OnhiTHhiM. 

B npoeKTe HOBhiX EBponeiicKHX HopM [2] npH 

neMCTBHH Hanp5I)!(eHHM CKaJibiBaHHH H paCT5I)!(eHHH 

nonepeK BOJIOKOH YCJIOBHe npo'!HOCTH HMeeT BH,ll: 

Ill! Ko6 = 1 ,llJI5I MaCCHBHOH npeBeCHHhl, 

K06 = (VjV0 )
0

•
2 

,llJI5I nomaToKJieeHoii, rne 

V= bh2 H v0 = 0,01 M3. 

(7) 

Tipe,llJIO)!(eHHbie $OPMYJihl ,UalOT B03MO)I{HOCTb 

.UOnOJIHHTb H YTO'!HHTb llpHMeHHeMbiM y HaC pac

'!eT Ha npO'!HOCTb ,llOIUaTOKJieeHbiX 6aJIOK C Ha

KJIOHHbiMH rpaHHMH. 

3. Oco6eHHOCTH pac'leTa myroKJieeHbiX )J.epeBBHifltiX 

6aJioK OT ycwulii nonepe'IHoro pacTSDKeHHJI 

TipH npoeKTHpOBaHHH rHYTOKJieeHbiX 6aJIOK 

(pHC. 4) Heo6XO,llHMO Y<J:HTbiBaTb OC06eHHOCTH pac

npe,UeJieHHH HanpH)!(eHHM B KpHBOJIHHeMHOM qacTH 

3JieMeHTa H B nepBYJO O'!epe,llb B03HHKHOBeHHe 

6oJiblliHX Hanp5I)!(eHHH paCT5I)!(eHIDI ,UpeBeCHHbl no

nepeK BOJIOKOH. KaK noKa3aHo BhiWe, .uonycTH

Mhie HallpH)!(eHHH Ha paCT5I)!(eHHe ,llpeBeCHHbl no-
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I 

Puc. 4. CxeMhi myroKJieeHhiX .[(epeBRHHhiX 6a.JioK: a -

noCTORHHOfO Ce'!eHI1R, 6 - .llBYCKaTHaR C Kpi1BOJII1-

HeHHOH HIDKHeii rpaHhiO (6a.JIKa THna "6YMepaHr") 

Fig 4. Schetches of curved glulam beams: a - of 

constant depth; b - of pitched cambered 

nepeK BOJIOKOH B Be.llYlllHX CTpaHaX MHpa no KJie

eHh!M .[(epeBHHHhiM KOHCTpyKU11HM O'leHh Ma.Jibl: 

0,2-0,25 Mila. TaKoe conpoTHBJieHHe C'II1TaeTcH 

HenpeyBeJIH'IeHHhiM 11 BnOJIHe 060CHOBaHHhiM. Jla

)l(e np11 CTOJih He60JihWI1X pac'!eTHhiX conpOTHBJie

HHRX .llpeBeCI1Hhl Ha paCTH)I(eHHH nonepeK BOJIO

KOH HeO.llHOKpaTHO npoi1CXO.lli1JIH aBapHI1. TaK, 

nocJie O.[(HOH 113 aBapHH B <1>11HJIRH.llHI1 [2) 6b!JIO 

.llOKa3aHO, 'ITO BeJIH'IHHa nonepe'IHOfO paCTH)I(e

HI1H B TaK Ha3h!BaeMOH 6aJIKe THna "6yMepaHr" 

(.llBYCKaTHaH 6anKa C KpHBOJII1HeHHOH HH)I(HeH 

rpaHbiO) nepe.ll pacTPeCKHBaHI1eM COCTaBJIHJia He 

6onee 0,2-0,3 Mila, O.llHaKO 113-Ja .llJ111TeJihHoro 

.[(eHCTBHH Harpy3KI1 .llpeBeCHHa 11 3TOfO He Bhi.[(ep

)l(aJia. M3rOTOBJieHI1e TaKHX 6anoK 6hiJIO BpeMeHHO 

npi10CTaHOBJieHO. Jlo BhiRCHeHHH npH'IHH TaKI1X 

aBapHH Ha .llPYfHX o6'beKTaX, Ha KOTOphiX paCTPeC

KHBaHI1H eme He Ha6JIIO.[(aJIOCh, 6aJIKI1 Tl1na "6y

MepaHr" 6b!JII1 CHa6)1(eHbl CTH)I(KOH, no.[(nepThl B 

cepe.[(HHe 11JII1 B 06011X KOHUaX o6opy.[(OBaHbl He

nO.llBH)I(Hble wapHI1ph!. 

Pac'!eT rHyToKJieeHhiX 6anoK MO)I(HO no.llpa3-

.lleJII1Th Ha pac'!eT np11 nocTOHHHOH 11 nepeMeH

Hoii BhiCOTe Ce'!eHI1R. 

3.1. Pac'leT rnyTOKJieenwx 6aJioK nocTOJIHHoro 

ce'lenaK 

llp11 pac'!eTe rHyroKJieeHhiX 6a.JioK nocTORH

Horo Ce'!eHHR (p11C. 5) MaKCHMaJihHbie HanpR)I(e

HI1H paCTR)I(eHI1R nonepeK BOJIOKOH MO)I(HO onpe

.[(eJII1Th no cpopMyne [I, 3]: 

M 1M 
max cr 90 = a: ·-=-.-

p q w 4~ w, (8) 

r.lle ~ = r m / h , r m - paa11yc Kpi1BI13Hhi ueHTpa.Jih

Hoti OCH fHYTOM '!aCTH 3JieMeHTa, h - BhiCOTa 

Ce'leHI1H. 

P11c. 5. Pacnpe.[(eJieHHe HanpH)I(eHHti B 113m6aeMoi1 

rHyroKJieeHoii 6anKe nocTORHHoro ce'!eHI1H no [I] 

Fig 5. Distribution of stresses in curved beam of 

constant depth under bending due to [ I] 

AHanori1'1Hhle cpopMyJihl npe.[(cTaBJieHhi 11 B 

"iloco61111 no npoeKTHpOBaHHIO .[(epeBHHHhiX KOH

CTPYKU11H" [10): 

(9) 

r.lle Kr = 0,25hfrm -0,083(h/l-0,034). 

8 CJiyqae '111CTOfO 113fH6a K03QJQJ11U11eHT 

Kr= 0,25hfrm. 
MaKcHMaJihHhle HanpH)I(eHHH 113r116a MO)I(HO 

onpe.lleJII1Th no cpopMyne [I, 3]: 

maxcr = a:1 · M = (1+...!...). M 
u w 2~ w. (10) 

ilpe.llJIO)I(eHHhle cpopMyJihl .[(eHCTBHTeJihHhl TOJ!h

KO .llJIH 6a.JIOK npHMOYfOJihHOfO cetieHHR npH ~ ;::: 2 . 
,llJIR 6a.JIOK .llB}'TaBpOBOfO 11JII1 KOp06tiaTOfO ceqeHI1H 

fei1Mecxocpcp [II] npe.llnaraeT cne.llYIOlllYIO Ja

BHCHMOCTh: 

M S 
0' 90 =---

p J borm' 
(II) 

f.[(e b0 - WHpHHa pe6ep .llByTaBpOBOH HJII1 KOpo6-

tiaTOH 6aJIOK. 

3.2. Pac'leT 6aJioK THna "6)'Mepaur" 

PacqeT H3rl16aeMhiX .llBycKaTHhiX 6anoK c Kpi1-

BOJIHHei1Hoi1 HH)I(HeH rpaHbiO (6a.JIOK Tl1na "6y

MepaHr") 6a311pyeTCH Ha 3aBI1CHMOCTH aHH30Tpon

HhiX MaTepl1aJIOB, TaK KaK pacnpe.[(eJieHI1e HanpH

)I(eHI1M B TaKI1X 6aJIKaX O'leHb CJIO)I(HO (pHC. 6). 

8 pa6oTaX [3, 12) .[(aHbl 3aBI1CI1MOCTI1 .llJIH 

onpe.[(eJieHHR BeJII1'1HH HanpR)I(eHHH OT .[(eMCTByiO

lllero MOMeHTa 11 nonepe'IHOH CHJihl, paCC'II1TaHHhiX 

C y'leTOM aHI130TPOI11111 .[(peBeCI1HhJ: 

I. M aKCI1MaJihHhie HanpR)I(eHI1R paCTH)I(eHI1H 

B.[(OJih BOJIOKOH 110 BHyTpeHHeti KpOMKe 6aJIKI1 

. 17. 



P11c. 6. PacnpeneneHHe HanpiDKeHHH B H3m6aeMhiX 
6anKax THna "6YMepaHr" no [ 1 I 

Fig 6. Distribution of stresses in pitched cambered 
beams due to [ 1 I 

MO)I(HO onpenenHTh no <f>opMynaM: 

M 
max oM= reM-· 

P I W ' 
rn 

bh2 
w =~ 

rn 6 ' 

r.n:e ref!= AI +Bfi~+Cd~2 +Dd~3' 

A1 = 1 + 1,4tga + 5,4tg2a , 

B1 = 0,35-Btga, 

C1 = 0,555 + 8,25tga- 7 ,825tg2a , D 1 = 6tga . 

(12) 

2. MaKcHMaJihHhie HanpiDKemrn pacTIDKemrn 

nonepeK BOJIOKOH: 

(13) 

reM =A +B jA+C jr.t2 Aq =0,2tga q q q )J q )J ' , 

B q = 0,25 -1,5tga + 2,585tg2a , 

cq = 2,ltga-4tg2a. 

P,JO'r---~------~--~----

tl2 tl 1 tU a.r 
..!._ = hm _ 
f1 rm 

r.ue 

3. MaKCHMMhHhie HanpiDKeHH51 CYaJihiBaHH51: 

reQ =At+Bt/~+C.r/~2' 

At = 1,5 + 2tga + 2,28tg2a , 

Bt = -0,057 -12,5tga + 13,83tg2a , 

ct = 14,25tga- 23tg2a. 

(14) 

Ope.ucmBJieHHhle <f>opMyJihi oxBaThiBaiOT TaK)I(e 

CJIY'Iafl JlBYCKaTHhiX 6aJIOK C ropH30HTaJihHOH HH)I(

HeM rpaHhiO ( ~ = oo; a> 0 ), a TaK)I(e fHYTOKJie

eHbie 6aJIKH nOCTOSIHHOro Ce'!eHH51 ( ~ > 0 ; a = 0 , 

r.n:e a - yron HaKJioHa BepxHeti: rpaHH 6anKH no 

OTHOilleHHIO K HH)I(Heti:). ,li,.Jrn 6aJIOK THna "6YMe

paHr" 3TH <f>opMyJihl )leHCTBHTeJihHhl npH 

f)le hm - BhiCOTa 6aJIKH B KOHhKe, r m - paCCTOSI

HHe OT UeHTpa KpHBH3Hhl JlO UeHTpa KOHhKa 6anKH. 

BeJIH'IHHhl Ko3<f><PwuweHTOB ref•1 H re;( B JaBH

cHMOCTH OT KpHBH3Hhl ~ H yrJia HaKJIOHa CKaTa 

a MO)I(HO no.uo6paTh H no npe)lCTaBJieHHhiM B ( 1, 

12, 3) rpa<f>HKaM HJIH Ta6JIHUaM (pHC. 7). 

Hccne.uoBaHH51, npoBe.ueHHhie B KaHa.ue [13], 

nOKa3aJIH, 'ITO npO'IHOCTh )lpeBeCHHhi Ha paCTIDKe

HHe nonepeK BOJIOKOH B 6aJIKax THna "6YMepaHr" 

3aBHCHT TaK)I(e H OT 06beMa KOHhKOBOH '!aCTH. 

Opw YBeJIH'IeHHH o6beMa KOHhKOBOH qacTH 6anKH 

V> 0,1 m3 conpoTHBJieHHe pacTIDKeHHIO nonepeK 

BoJioKoH cne.uyeT yMeHhlllaTh .uo 0,15 Mna. 

!,(J fl 

P11c. 7. 3aBHCHMOCTh BeJIH'IHHhi Ko3<f><f>HuHeHTOB re;( 11 ref! oT KpHBH3Hhi ~ 11 

yrna HaKJioHa a no [3, 121 

Fig 7. Relationship of the value of coefficients re';/ and ref! due to radius of curvature ~ and angle of 
taper a according to [3, 121 
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,UaHHhle pacqeTbl CJIY)KIDIH OCHOBOit .li)UI npo

eKTa HOBhiX EsponeMCKHX HOpM (2), KOTOpbie OT

JIIfqaiOTC.SI JIHlllb OKpyrJieHHbiMH K03<l><l>HUHeHTaMH 

H 6oJiee TO'IHhiM yqeToM YMeHbiiieHH.SI pacqeTHoro 

COllpOTHBJieHH.SI paCTIDKeHHIO nonepeK BOJIOKOH B 

JaBHCHMOCTH OT 06'beMa KOHbKOBbiX qacTeit 6aJIOK: 

(
v: )0,2 

0 p90 :s; Kpac : Rp90, (15) 

me Kpac - Ko3<P<PHUHeHT, yqHThiBaiOIUHit HepaB

HOMepHOCTh pacnpen:eJieHH.SI HanpiDKeHHit B KOHb

KOBbiX qacT.SIX 6aJioK: Kpac = I ,4 .li)UI n:sycKaTHbiX 

6aJIOK C ropH30HTaJibHOH HIDKHeit rpaHbiO, a TaK

)I(e fuyTOKJieeHbiX 6aJIOK llOCTO.SIHHOfO Ce'leHH.SI; 

K = I 7 TTJI.SI 6aJIOK THna "6yMepaHr" · pac ' ~ ' 
V0 = 0,0 I m 3; V = bh~ , HO He 6oJiee 2/3 o6oeMa 

Bceit 6aJIKH. 

4. YcaJieuue KOHbKOBWX 'lacTeii ruyroueeuwx 
6aJIOK 

EcJIH paccqHTaHHble HanpiDKeHH.SI pacT.SI)I(eHH.SI 

nonepeK BOJIOKOH 60Jibllle OTHOCHTeJibHOfO conpo

TlfBJieHH.SI n:peBeCHHbl H KOHCTpYK'fHBHbiMH Mepon

piDITIDIMH (YBeJIIfqeHHeM hm H r m) He yn:aeTC.SI HX 

CHH3HTb JJ:O pac'leTHhlX BeJIIfqlfH, KOHbKOBYIO qacTb 

6aJIOK cJie.zzyeT ycHJIHTh. HaH6oJiee qacTo 3TO Kaca

eTC.SI 6aJIOK THna "6YMepaHr". 

.L1:JIHHY KOHhKOBOit qacTH 6aJIOK, Tpe6YIQIIIeit 

ycHJieHH.SI Lkp ("KplfTlfqeCKa.SI JJ:JIHHa"), MO)I(HO on

pen:eJIHTh pacqeTOM. On:HaKo onhiTOM npoeKTHpo

BaHH.SI Bbi.SIBJieHo, 'ITO .li)UI 6aJIOK THna "6YMepaHr" 

KpHTlfqeCKa.SI JJ:JIHHa MO)I(eT 6b1Tb npHH.SITa paBHOH 

2hm. 

a 

6(b) ~: : • uH2'1 ... : ~ 
t 

1 
I ' f ' i!!J 

\~'!/; 

PacqeT ycHJieHH.SI MO)I(HO npHJBeCTH npen:

cTaBJieHHhiMH Hlf)l(e cnoco6aMH, 6a3HPYIOIIIHMHC.SI 

Ha paJJIIfqHhiX npen:nochmKax. 

4.1. I cnoco6 (fepMaHH.SI, [14]). llpHHHMaeT

C.SI, 'ITO yCHJIHe nonepe'IHOfO paCT.SI)I(eHH.SI ("W") 

pacnpen:eJI.SieTC.SI paBHOMepHo Ha KPHTlfqeCKoit JJ:JIH

He KOHhKOBOH qacTH 6aJIKH. B 3TOM cJiyqae CYM

MapHoe ycHJIHe nonepe'!Horo pacTIDKeHH.SI onpen:e

JI.SieTc.SI KaK BepTHKaJihHa.SI COCTaBJI.SIIOIIIa.SI ("W") 

ycHJIH.SI, n:eitCTBYIOIIIefO B HaKJIOHHOM C)l(aTOM pe6pe 

("D"): 

Ul! a - yroJI HaKJioHa sepxuero pe6pa, M-m 

H3rH6aiOIIIHit MOMeHT, n:eitCTBYIOIIIHH B KOHbKe 

6aJIKH, z0 - paCCTO.SIHHe Me)l(.llY paBHOJJ:eHCTBYIO

IIIHMH YCHJIH.SIMH B C)l(aTOM H paCT.SiuyTOM 30HaX 

KOHhKOBOH qacTH 6aJIKH ( z0 = 2/3hm ). ITpH 3TOM, 

eCJIH B KOHbKe n:eitcTByeT nonepe'!Ha.SI C)I(HMaiOIIIa.SI 

KOHUeHTpHpOBaHHa.SI CHJia, CJien:yeT Ha JJ:aHHYIO 

BeJIIfqlfHY YMeHbiiiHTh ycHJIHe "W". 

4.2. ll CDOCOO (CiliA, (5]). llpHHHMaeTC.SI, 

'ITO Ha BCeH KPHTlfqeCKOit JJ:JIHHe KOHbKOBOit qacTH 

6aJIKH JJ:eHCTBYIOT MaKCHMaJibHble Hanp.SI)I(eHH.SI 

paCTIDKeHH.SI nonepeK BOJIOKOH n:peBeCHHbl (J p90 . 

B 3TOM cJiyqae ycHJIHe nonepequoro pacTIDKe-

HH.SI: 

W = max a p9o · b · Lkp = 2 max cr pgo · b · hm . ( 17) 

Onpen:emm "W", MO)I(HO npoHJBecTH pacqeT 

3JieMeHTOB ycHJieHH.SI B JaBHCHMOCTH OT npHH.SITOM 

KOHCTpYKQHH (pHC. 8). 

s(c) 

r(d) 

HaiUiaaKa Ha KAeJO u 
wypynax 

P11c. 8. ITpHMepbi KOHCTPYKUHti ycHJieHH.II KOHbKOBoti qacTH 6aJIOK THna "6yMepaur" oT ycHJIHti nonepequoro 
paCT.II)J(eHH.II: a - BKJieeHHbJe CTep)J(HH, 6 - BHyrpeHHHe 60JJTbl, B - BHeiiiHHe 60JJTbl, r - 60KOBbJe HaKJiaJJ:KH 

Fig 8. Examples of strengthening of apex zone of pitched cambered beaJTI..S under lateral tension: a - glued 
in rods; b - internal bolts; c - external bolts; d - side plates 
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qarn:e scero .WHI ycJUieHIDI npHMeiDIIOT cTep

)!(HH, KOTOpbie BKJieHBaiOT B KOHbKOBYJO qacTb 6arr

KH BO BpeM51 113fOTOBJieHH51 (KOHCTPYKUIDI "a"). 

CHapYJKH OHM He BH.ll.Hhl H npaKT~ecKH He YMeHb

rnaiOT omecTOMKOCTH 6arroK. O.uHaKo 3TH cTep

)!(HH npenHTCTBYIOT CB060.llHbiM .ueq>OpMaUH51M 

ycyrnKH .upeBeCHHbl, qTo Bbl3biBaeT B03HHKHOBe

HHe .llOnOJIHHTeJibHbiX paCT51rHBaiOIUHX Hanp51)!(eHHM 

nonepeK BOJIOKOH. TaKoro He.uocTaTKa He »MeeT 

KOHCTPYKUH51 "6", KOTOpa51 peKOMeH.uyeTC51 TaK)!(e 

H KaK cpe.UCTBO .llOnOJIHHTeJibHOfO yseJI~eHH51 He

cyrn:eM cnoco6HOCTH 3KCTIJIYaTHpyeMbiX 6arroK. KoH

CTpYKUHH "B" 11 "r" He MOryT paccMaTpi1BaTbC51 

KaK 3apaHee JanJiaHHpoBaHHbie. Hx peKoMeH.llyeT

CH npHMeiDITb JIHIIIb npH ycJUieHHH 3KCTIJiyaTHpy

eMbiX 6arroK. 

4.3. III cnoco6 (JlHTBa [15, 16, 17]). ,ll,aHHbiM 

cnoco6 oco6eHHO npHro.ueH )lJI5I ycJUieHIDI OT.UeJib

HbiX Y3JIOB 6a.JIOK, paM, apOK H <fJepM, a TaK)!(e 

)lJI5I ycJUieHIDI HaH6oJiee Hanp51)!(eHHbiX yqaCTKOB 

OT.UeJibHbiX 3JleMeHTOB. ,lJ,aHHbiM cnoco6 OCHOBaH 

Ha npHMeHeHHH npe.usapHTeJlbHOro Hanp51)!(eHIDI oT

.ueJibHbiX CJIOeB .upeBeCHHbl (eM. [15) H OnHCaHHe 

H3o6peTeHIDI K naTeJITY SU 1716035 A1 [16]). 

CYTb cnoco6a COCTOHT B CJie.llYJOIUeM. ,ll,JIH ycJUie

HIDI KOHbKOB fHYTOKJieeHbiX 6a.JIOK MO)!(HO npHMe

IDITh TIJIOCKHe BKJia.llbiiilH H3 <fJaHepbi, MeTa.JIJia JUIH 

CTeKJIOTIJiaCTHKa, KOTOpble CTaB51TC51 B 3apaHee no.u

fOTOBJieHHbiM CKB03HOM na3 nepe.u npoueccoM o6-

)!(aTH51 ycJUIHBaeMoro yqacTKa. YcTpotl:cTBO o6)!(a

TIDI MO)!(HO CWITb nocJie OTBep)!(.lleHH51 (nOJIHMe

pH3aUHH) KJie51 JUIH nocJie ycTpOMCTBa HareJieM H3 

.upesecHHbi, TIJiaCTMaccbi, MeTa.JIJia. HareJIH H BKJia

.llbiiiiH .llOJI)!(Hbl BOCnpHHHMaTb OCB06o)!(.llaiOIUYJOC51 

z 
3 

P11c. 9. Yci1JleHHe KOHhKOBOH '!acnt 6a.JIKH cnoco6oM 
npensapHTeJibHOfO 06:lKaTI151 (no naTeHTaM JlHTOBCKOH 
Pecny6JIHKI1 N2 2045 11 N2 2046): I - nocKH naKeTa; 
2 - CKB03HOH na3; 3 - BKJI3.Llblllll1; 4 - HareJIH 

Fig 9. Strengthening of apex zone of glulam beam by 
the way of precompression (according to the patents 
of Lithuanian Republic No 2045 and 2046): I -
flitches; 2 - longitudinal key slot; 3 - insertion; 4 -
dowel pins 

CHJlY nonepeqHoro o6)!(aTHH, KOTopaH no BeJI~H

He MO)!(eT npesocxo.uHTb ycJUII1e nonepeqHoro pac

TH)!(eHIDI W, nonyqeHHoe H3 pacqeTa no I-MY JUIH 

II-MY cnoco6y. TaKHM o6pa3oM MO)!(HO YMeHb

IIII1Tb JUIH COBCeM HCKJIJOqHTb Hanp51)!(eHHe paCT51-

)!(eHIDI nonepeK BOJIOKOH Ha .UaHHOM yqaCTKe 6arr

KH, qTo yseJI~HBaeT Ha.lle:lKHOCTb H .llOJlfOBeqHOCTb 

TaKHX KOHCTPYKUHM. ,ll,AA ocyrn:ecTBJieHIDI .uaHHOro 

cnoco6a ~o pa3pa6oTaTb cnoco6 ycTpOMCTBa 

na3a H npOKJia.llOK B TeJie KJieeHOM .UpeBeCHHbl Ha 

YCHJII1BaeMOM yqaCTKe KOHbKOBOM qacTH 6a.JIKH. 

4.3.1. Cnoco6 ycTpoiicTBa na3a u npou~oK 

TaKHM cnoco6oM MO)!(eT cJI~HTb no.UTBep)!(

.ueHHbiM nareHTOM JlHTOBCKOH Pecny6JIHKH N2 2046 

"Cnoco6 H3roToBJieHIDI .uepeBHHHoro KJieeHoro He

cyrn:ero 3JieMema" (SU 1719586 Al, E 04 c 3/12) 

[17], pHc.9). 

UeJibiO H3o6peTeHIDI HBJIHeTCH pacrnHpeHHe 

TeXHOJIOf~eCKHX B03MO)!(HOCTeH 3a cqeT Bbipa60T

KH na30B pa3JI~HbiX pa3MepoB 11 <fJopMbl. 

Cnoco6 H3fOTOBJieHIDI .uepeBHHHoro KJieeHoro 

Hecyrn:ero 3JieMema BKJIIOqaer ycTaHOBKY .uocoK na

KeTa 1 C HaHeceHHeM KJie51, tPHKCaUHIO .llOCOK Me)!(

.llY co6oM: H JanpecCOBKY naKeTa .uo noJIHMepH3a

UHH KJie51, Bblpa60TKY na30B H ycTaHOBKY B HHX 

BKJia.llbiiiieM: 2 c HaHeceHHbiM KJieeM. Bbrpa60TKY 

na30B ocyrn:eCTBAAIOT B OT.lleJlbHbiX .llOCKaX .llO HX 

ycTaHOBKH B naKeT, a ycTaHOBKY BKJia.llbiiiieM pa3-

Jl~HbiX pa3MepOB H <fJopMbl, CJI~aiUHX .UOnOJIHH

TeJibHbiMH tPHKCaTopaMH .llOCOK B naKeTe, npOH3-

BO.ll51T so speM51 c6opKH .uocoK naKeTa. B cnyqae 

npHMeHeHIDI nJIOCKHX BKJI3.llbiiiieM .UOnOJIHHTeJib

HYJO tPHKCaUHIO .llOCOK naKeTa ocyrn:eCTBAAIOT ycTa

HOBKOM TIJIOCKHX .u»a<PparM, KOTOpbie y.uarrHIOT no

cne 3anpeCCOBKH .llOCOK naKeTa, a B o6pa30BaH

Hbie naJbi ycTaHaBJIHBaiOT TIJIOCKHe BKJia.llbiiiiH c 

HaHeCeHHbiM Ha HHX KJieeM. 

4.3.2. llopJI,IJ.OK ocyrnecTBJieuuB cnoco6a 

Cnoco6 ocyrn:ecTBJIHIOT cne.llYJOIUHM o6pa30M. 

YcTaHaBJIHBaiOT HaH6onee Hanp51)!(eHHbie yqa

CTKH .uepeBHHHoro Hecyrn:ero 3JieMeHTa, r.ue Tpe6y

eTcH ycTaHOBHTb BKJia.llbiiiiH, H B OT.UeJibHbiX .llO

CKaX nepe.U CKJiei1BaHHeM Bbipa6aTbiBaiOT COOTBeT

CTBYJOIUHe na3bl, qaiUe BCero npO.llOJlbHbie, KOTO

pbie nocJie CKJieHBaHIDI .llOCOK B O.llHO UeJIOe o6-

pa3YJOT naJ )!(eJiaeMhiX pa3MepoB 11 <fJopMbi. BKJia

.llbiiiiH pa3JI~HoM: <PopMbi ycTaHaBJII1BaiOT B naKeT 

BO BpeMH ero C60pKH, r.ue OHM CJI~aT .UOnOJI-
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HJITeJihHbiMH <fJHKCaTOpaMH ,[(OCOK B JiaKeTe . .[lanee 

CJie.uyeT JanpeCCOBKa B JIHeBMaTWieCKHX HJIH fH,[(

paBJIWieCKHX npeccax H oKo~aTeJihHaH o6pa6oTKa 

::meMeHTa. B cnyqae npHMeHemrn JIJIOCKHX BKJia

.Uhiiiieit MO)I(Ho npHMemiTh H ,upyroit cnoco6 HX 

ycTaHOBKH: ,[(OCKH JIOCJie Bhlpa60TKH B HHX COOT

BeTCTBYJOIUHX IIa30B YKJia,[(hiBaiOT B JiaKeT H <fJHK

CHpYJOT B COOTBeTCTBYJOIUeM JIOJIO)I(eHHH IIpM JIO

MOIUH ,[(Ha<fJparM H3 CTaJIH HJIH TOMY JIO,U06HhiX 

MaTepMaJIOB. .llanee cne.uyeT JanpeccoBKa B nHe

BMaTWiecKHX HJIH rH.[(paBJIWiecKHX npeccax, HJBJie

qeHHe JIOCTaBJieHHhiX ,UHa<fJparM H3 Jia3a, ycTaHOB

Ka JIJIOCKOfO BKJia,[(hiiiia C HaHeCeHHhiM Ha Hero 

CJIOeM B COOTBeTCTBYIOIUHit Jia3. 

.[laHHhiit cnoco6 MO)I(eT 6biTh peanHJOBaH Ha 

JIIOOOM 3aBO,Ue ,uepeBHHHhiX KJieeHbiX HeCYJUHX 3Jie

MeHTOB. 

HcnoJih30BaHHe ,uaHHoro cnoco6a MH ycHJie

HHH ,uepeBHHHoro KJieeHoro Hecyrnero 3JieMeHTa 

o6ecne'!HBaeT cne.uYJOIUMe npeHMYJUecrna: B03MO)I(

HOCTh Bhipa60TKH Jia3a JII06biX pa3MepOB H <fJop

Mhl, B03MO)I(HOCTh ycTaHOBKH B HHX COOTBeTCTBY

IOIUHX BKJia.[(hiiiieit, CJIY)i(aiUHX MH ycHJiemrn HJIH 

COe,UHHeHHH 3JieMeHTOB. llpM 3TOM JIOBbiiiiaeTCH 

He TOJihKO HeCYJUaH CJIOC06HOCTh, HO H omecTOJl:

KOCTh .uaHHoro 3JieMeHTa. 

llpHMeHeHHe HeMeTaJIJIWieCKHX BKJia,[(hliiieit H 

JipOKJia,[(OK yseJIWJHBaeT ,[(H3JieKTpWIHOCTh HJIH "pa

.UMOJip03paqHOCTb" 3,UaHHJl: H COOp~eHHJl:. 

4.3.3. <l»opM}'Jia H3o6pe-reHHH 

1. Cnoco6 HJroToBJieHHH ,uepeBHHHoro KJiee

Horo Hecyrnero 3JieMeHTa, BKJIIO'!aiOIUHit ycTaHOB

KY .uocoK naKeTa c HaHeceHHeM KJieH, <t>HKcau:HIO 

.UOCOK Me)I(Jly C060H H JanpeCCOBKY JiaKeTa ,[(0 

JIOJIHMepH3aU:HH KJieH, Bhipa60TKY Jia30B H ycTa

HOBKY B HHX BKJia,Ubiiiieit C HaHeCeHHhiM KJieeM, 

OTJIWiaiOIUHHCH TeM, 'ITO C U:eJibiO paCIIIHpeHHH 

TeXHOJIOrWieCKHX B03MO)I(HOCTeit Ja C'!eT Bhlpa60T

KH JiaJOB pa3HhiX pa3MepOB H <fJopMhl Bhlpa60TKY 

Jia30B OCYJUeCTBJIHIOT B OT,UeJibHhiX ,[(OCKax ,[(0 HX 

ycTaHOBKH B JiaKeT, a ycTaHOBKY BKJia,UhiiiieH npo

H3BO.[(HT BO BpeMH C60pKH ,[(OCOK JiaKeTa. 

2. Cnoco6 no n. I, OTJIWiaiOIUHHCH TeM, 'ITO 

OCYJUeCTBJIHIOT ,[(OJIOJIHHTeJihHYJO <fJHKCaU:HIO ,[(OCOK 

JiaKeTa ycTaHOBKOM ,UHa¢>parM, JIOCJie JanpeCOBKH 

.uocoK naKeTa HX y,naJIHIOT, a B o6pa3oBaHHhie na

Jhi ycTaHaBJIHBaiOT BKJia,[(hiiiiH C HaHeCeHHhiM Ha 

HHX KJieeM. 

4.3.4. Oco6eHHocTH H31'0TOBJieHHH 

.[lJIH JIOBhiiiieHHH Ha,[(e)I(HOCTH CIIpOeKTHpOBaH

HOJl: KOHCTPYKU:HH cne,uyeT npH HJroTOBJieHHH 

KOHbKa 6aJIKH IlpMMeHHTh ,[(OCKH C BepTHKaJihHO 

paCJIOJIO)I(eHHbiMH fO,[(OBbiMH CJIOHMH (pHC. 10, a), 

TaK KaK ,[(a)l(e He6oJihiiiHe ycyrne'!Hhie TpeiUHHhi, 

H,[(YJUHe JIO "npeHMYJUeCTBeHHO ropH30HTaJihHbiM" 

fO,[(OBbiM CJIOHM (pHC. 10, 6), MOryT 3HalJHTeJihHO 

yMeHbiiiHTh HeCYIUYIO CJIOC06HOCTh 6aJIOK Ha BOC

npHHTHe JIOJiepe'!HhiX paCTHfHBaiOIUHX Harpy30K. 

a 6(b) 

" Iff! 11 
ll I 

1,1 
Ill! 

I 
11 

II , 1//, 
II llll 

PHc. 10. PacnoJio)l(eHHe ro.uoBhiX cnoes .upeBeCHHhl B 

.uocKax KJieeHoro naKeTa: a - BepTHKaJihHoe, 6 -

ropH30HTaJihHOe 

Fig 10. Distribution of year layers of timber in the 

flitches: a - vertical; b - horizontal 

5. BYBO)Ud 

1. OpeMO)I(eHHhie <fJopMYJihl H rpa<iJHKM ,uaiOT 

BOJMO)I(HOCTh .uononHHTh 11 YTO'IHHTh npHMeHHeMhrn 

B JIHTBe pac'!eT ,[(OJUaTOKJieeHbiX 6aJIOK OT ycHJIHJl: 

nonepe'!Horo pacTH)I(eHHH. 

2. .[lJIH ycHJiemUI KOHhKOBOJl: lJaCTH 6aJIOK THJia 

"6yMepam" npeMaraeTCH cnoco6 npe.usapHTeJihHOro 

06)1(aTHH 3JieMeHTa, 3aJiaTeHTOBaHHbiJl: B JIHTOBCKOJI: 

Pecny6JIHKe (NQ 2045 H NQ 2046). llpH 3TOM noBhi

rnaeTcH He TOJihKO HecyrnaH CJIOC06HOCTh H ,[(OJiro

BelJHOCTh, HO H OfHeCTOJl:KOCTh TaKHX 3JieMeHTOB. 
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MEDINIQ KLIJUOTQ SIJQ SKAICIAVIMO IR 

STIPRINIMO YPATUMAI 

R. Cechavicius 

Santrauka 

Straipsnyje analizuojami mediniq trapeciniq bei krei
valinijiniq pastovaus ir kintamo skerspjiivio sijq skaiciavimo 
ypatumai veikiant skersiniams tempimo jtempimams. Pa
teiktos formules ir grafikai leidzia papildyti ir patikslinti 

siuo metu galiojantj tokiq sijq skaiciavimll. "Bumerango" 
tipo sijlj kraigines dalies stiprinimui autorius siiilo iSanks
tinio apspaudimo biidll pagal Lietuvos Respublikos patentll 
Nr. 2045. Taikant sj biidll, galima gerokai padidinti tokiq 
elementq laikomllill galill bei ilgaamziskumll. 

Straipsnyje taip pat siiilomas metodas jrengti bet ku
rio dydzio bei formos jdeklus. Sie jdeklai gali biiti paga
minti is skirtingq medziagq ir naudojami tokiq elementq 
mazgq konstrukcijoms, taip pat atskiroms pavojingoms vie
toms sustiprinti (Lietuvos Respublikos patentas Nr. 2046). 

Sis biidas gali biiti naudojamas tokia tvarka: yra nu
statomos medinio laikanCiojo elemento labiausiai jtemptos 
vietos, kur biitina jrengti jdeklus ir pries suklijuojant len
las jose ispjaunamos atitinkamos isdrozos, dazniausiai 
isilgines, kurios po suklijavimo i vientisll paketll sudaro 
reikiamos formos ir dydzio kiaurymcr. Ivairios formos jdek
lai i paketll jdedami jo surinkimo metu ir yra papildomi 
lent4 paketo fiksatoriai. Po to elementai suspaudziami 
pneumatiniais ar hidrauliniais presais bei galutinai paruo
siami. Naudojant plokScius jdeklus, galima vartoti ir kitll 
jdeklq montavimo biidll: lentose iSpjovus reikiamas iSdro:las, 
jos surenkamos i paketll ir fiksuojamos metaline ar pana
sios medziagos diafragma. Po to eina elementq apspaudi
mas pneumatiniais ar hidrauliniais presais, diafragmos pa8a· 
linimas is paketo bei plokScio jdeklo su uzteptais klijais 
jstatymas i atitinkamll kiaurymcr. 

Sis biidas gali biiti naudojamas bet kurioje klijuotq 
medini4 konstrukcijlj gamykloje. 

Sio biido taikymas klijuotq mediniq elementq stipri
nimui uztikrina tokius privalumus: galimybcr jrengti bet ku
rios formos ir dydzio kiaurymes ir i sias kiaurymes jstatyti 
reikiamos formos jdeklus, kurie skirti sustiprinti arba su
jungti elementll. Taip padideja ne tik elemento laikomoji 
galia ir ilgaamziskumas, bet ir atsparumas ugniai, o nau
dojant nemetalinius jdeklus ir virbalus galima padidinti ir 
pastatq radijo bangq "laidumo svarumll"· 

PECULARITIES OF CALCULATION AND 
STRENGTHENING OF GLULAM TIMBER 
BEAMS 

R. Cechavicius 

Summary 

This paper deals with analysis of pecularities of 
design and strengthening of tapered, curved and pitched 
cambered glulam beams under action of lateral ten
sion. The formulas and drawings presented give the 
possibility for addition and clarification of existed design 
methods of such beams in our country. For strength
ening the apex zone of pitched cambered beams the 
author offers the way of precompression of the mem
ber according to the patent of Lithuanian Republic 
No 2045. 

By the use of this method it is possible to in
crease bearing capacity, fire resistance and durability 
of glulam bearing elements. 

The given method allows to simplify manufactur
ing of alike elements and to improve their technol
ogy. Another method (according to the patent of 

. 22. 



Lithuanian Republic No 2046) also gives the solution 
of the problem of setting inserts of any size and 
shape made of different materials. The inserts are 
used for joint constructions as well as for strengthen
ing dangerous places. 

The method is carried out in the following way. 
The most strained parts of wooden bearing ele

ment are set and inserts are installed where needed. 
Corresponding grooves, usually longitudinal, are made 
before glueing separate planks. The planks having been 
glued into one piece, grooves of wanted size and 
shape are made. Inserts of different shape are set into 
package during its assemblage. In such cases inserts 
serve as additional plank package fixers. After that by 
means of pneumatic or hydraulic presses pressuriza
tion and final element treatment follows. Alongside of 
flat inserts another method of insert setting may be 
used: planks after corresponding grooves have been 
made are stowed into package and by means of dia
phragm made of steel or any other like material are 
fixed into a position. Then pressurization by pneu
matic or hydraulic presses, extraction of diaphragms 
out of grooves, setting of flat glued inserts into grooves 
follows. 

The given method may be applied at any glulam 
bearing elements plant. 

The usage of this glulam bearing element strength
ening method assures the following advantages: the 
possibility of making grooves of any size and shape, 
as well as setting corresponding inserts into grooves 
which help to strengthen and connect the elements. 
It allows not only to increase the bearing capacity 
and durability, but also the fire resistance of the 
given element. 

The usage of nonmetallic inserts increase dielectri
city or "ratio transparency" of structures. 
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