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i VADAS

Suklrame pagalkhli mnh gugrdiss mami i au
parengti r a n k r dalesnDibse skyriuose ir poskyriuose
pasistengsne kuoi ¢ s apna a iti gk&ip sarink i tekst N, foc
ir lenteles.Vi sada | auki ame pastab@, S i
kuriuos atgj ve |l gs i nlemi ¢ @Zb ¢ & b Ipakeikdami b e i N
autoriamsnad i nig M r maci j N

Jeigu dar neparagate rankr,aglio
pravers kai kurie mi sp@tarimai.Ger i ausi a bl tta® pasi
tikru trafaretu, kuriamewurodytis k y r i O, poskyda i O, f
stiliai. Ta i pal engvins teksto format a
nuset y mN .



1.DEFORMACI NI 0 SAREN&ROMO

ELEMENTAI

Projektuojant betonines ir gel
vertinti temperatiros bei dr ag
temperatr os dr & g mdn |bied bkdtednrdg traukunm
dideles konstrukcini O elementO de
laisvai deformuotis, ty . def ormacijos yra suva
di del &s Dz Ngos.

Gal i mi du gios problemos spren
skaoj amt konstr ukepiijladso mbZ e r OZi Nhgaonsc
sukelia temperatirinds ir dr &gmi
eement O dijed ®r mdd uo atveju gaunams:
genkl i ai virgija armatiros ki ek!
atlaikyti. Ki t u atveju, kad temperatlrin
nebltd didel s, il ogi ir platis
sandil DBndtsskiras dal i s, vadi namas
Didgi ausi atstumai tarp defor maci
jeigal i ma eksploatuoti ir supl ei g
par enkami pagal projektavimo norm

Daugeliu atvej O monolitinio

deformain &s sandiros vyr e oblmaicn ms.s Jsrae
tempi ama arf matal md yrge iOk alt si radi mui

Galimi deformacini © sandir® kon:
1 pav.



Flat slab (vertical section)
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Slab connection with console (vertical section)
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lpavDef ormacini O sandir O kmondtnio ukci ni
gel gbetonio perdarigéookgl aghin®agdhndh
cisijos sandlra su kolona

Naudoj ant el ement us Hal f en HSD
atskir O el ement O (pvz. Irdi jkdonbt r ukkocl
sprendiniap apr ast aj a.

Su Hal f en HSD el ement ai s gal i
konstrikcinio sprend ni o def ormaci nes sandl
sandirose atlaiko skersines jaga
(pvz. atskiad OOpebdadgas derti kali



taliau tuo pat metu leidgia | aisv
DZ N giontaiiaokryptimi.
Jungimo detales Halfen HSBudaro jungiamasis strypas ir

slinkties D&ora (2 pav.). Det al a
perdangai viena linkme, t/ . i gil gai strypo- (2 p
V perdangos pl okgt edt ilseiddwyiieam Illaiir
i lyia i strypo ir lygiagreliai su de
a

" Sliding socket,
longitudinal move-
ment

= Sliding socket,
longitudinal and
lateral movement

2 pav. Jungimo detali O HalfidetHBEB ko
Halfen HSD;bid et al a H-9.I117 jengiamdsgsBtrypas;i2
slinkt i e s Dapkravas paskirstantis elementas

I nkariniai strypai gali atl aiky
kuri a krypti mi. Jungt i e spkrdvasi k o mN
psskirstantis jungi aBioesmeorst Gl eH aall fiest



gamybai naudj amas jma@eti i plienas. EIl eme
HSDV techninds charakteristikos pa

1 legBtemant ® Hal fvent elcSDniinrdsHSDhar akt e

Elemento tipas Magi au
Inkarinio strypo eIemeptp
HSD- HSD- skersmuo, mm skerspl VIo
a u k g vris)s
mm
CRET 122 CRET 12 V 22 180
CRET 12 CRET 12 V 24 200
CRET 13 CRET 183V 28 240
CRET 134 CRET 134V 34 300
CRET 140 CRET 140V 40 350
Medgi agos:
- strypas: neridijantis pliena

- apkrovos paskir st yrisoplieeat e me n 1
S275 (1.4404)
Pl ienas tenkina |11l atsparumo k.

Ugniai atsparus intarpas

Tam, kad wugtikrinti def ormaci na
ugniai, naudoj amgniai 2@ abmi3@ i stori@mt s p ¢
intarpai HSDF-CRET. Intarpai HSBDF-CRET gaminami..........
vek i ant temperatirali pl el i asi ir
sandr umN. I ntarpO®O DZengi mo schema p



Joint plate (by contractor) :u: :‘ b :“:

"~ HALFEN Fire protection pad I -
\-\"——-,_
- HALFEN Shear dowel "iL_zo or 30

AN [mm]
Installation of HALFEN HSD-F Fire protection pad

Note: The HSD-F Fire protection pad consists of a material that will produce foam in case of a
fire and will tightly seal the joint.

3 pav. Atsparaus ugniai intarpo montavimo scheniainkaruojantis
strypas; 2i d e f or neaar chlarso s T atgparuslugh@isntarpss
HSD-F-CRET

HSD-F -V
HSD-F d for shear dowels HSD, longitudinal
for shear dowels HSD, longitudinal movement and transverse movement

2l entEdlednent O Hal f\ent elcShDniimasHSOhar akt e

Fire protection pad selection

matching the HALFEN e Name h/b diam. or i j
HSD Shear dowel - =il = ey

d=30 = f=40
Heavy-duty dowel, longitudinal movement
CRET 122 HSD-F-CRET 122 -d 120 / 120 23
CRET 124 HSD-F-CRET 124 -d 130/ 130 25
CRET 128 HSD-F-CRET 128 -d 140 / 140 29
CRET 134 HSD-F-CRET 134 -d 180 /160 35
CRET 140 HSD-F-CRET 140 -d 220/ 180 M1

Single dowel, longitudinal movement

Set 20 HSD-F 20-d 110/ 110 21
Set 22 HSD-F 22 -d 110/ 110 23
Set 25 HSD-F 25 -d 110 / 110 26
Set 30 HSD-F 30-d 110/ 110 31

10



Heavy-duty dowel, longitudinal and transverse movement

CRET 122 V HSD-F-CRET 122 V -d 150 / 150 23 46
CRET 124V HSD-F-CRET 124 V -d 160 / 160 25 50
CRET 128 V HSD-F-CRET 128 V -d 170/ 170 29 58
CRET 134V HSD-F-CRET 134 V-d 190/ 190 35 70
CRET 140 V HSD-F-CRET 140 V -d 220/ 210 41 82
Single dowel, longitudinal and transverse movement
Set20V HSD-F 20 V -d 110/ 160 21 42
Set 22V HSD-F 22 V -d 110 / 160 23 50
Set 25V HSD-F 25V -d 110/ 160 26 56
Set 30V HSD-F 30V -d 110/ 160 31 62

El ement O HSD i 1istymas defor
Dy O p di s
Deformacini O sandirOaebéemert gi a
norimO nesuvargytOj O deformacij O

Qi

g
0

T o
—_

element ®© HSD i gdastymas priklauso
j A4g0) veikimo pobldgio.

Vei kianli ®G DzNgO dydDz ir i gs
s k aiimaiiasv. Gi ud &ast vadjranglndakog ruogo
sandr a) DZ Ngos skailiuojamos kaip
pav),t. y. sudarant plokgli O skailiuc
elkement ai s, ruogai ties dagfamipieaci na
sijos.

Pgal apskailiuotNsias DZNgas, |
jagas, apskailiuojama igilgina ir
jungi amOj O el ement O DZengi mo defo

11



HSD
Direction I M T
|

\ HSD
Joint

! : ]2
e | © 1

————— e aaaa 7 1 Closer spacing in the
! ! 5 area of the support
3 i strips,
‘ I 1 2 Larger spacing in the
| . i . ! field strips
| | 2

Jointﬁ
pav. Deformacini O sand]lnm®@esHemanent O

ai Al augyt af shefddirAmgceindd def or maci né
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1% Concreting section 1"~ Lh-— == =-=== =~ O---— N

i1

|

— U
{
/

2nd Concreting section

4 JAd

Dowel arrangement R ) 7 o cln R T o o
! i |
Shear load line V I/ / /
Moment line M

/
VAVANZRVAIAVANZAAY

6 pav. JungiamOj O elementO HSD i gdéas
aiel ement O HSD i gidsdksetrysmon assc hjedngao,s bd i
cil enki mo moment O di agr ama

HSDeke ment O igd'éistAyrr’\as perdangoj e,
sandl r N

|l gdastant HSD el ement us perda

kondr ukci j ose (pvz. sijose), b1 tir

reikalaumus. 7 pav. nurodyti pagrindiniai  konstrukciniai

13



reikalavimai, susii  su jungi amOj O el ement
konstrukcijO® skerspjlvyje.
I

-

LY

—

VY

2 hpin/2

[V
i)

-

= hpin - 1cm

()
N
(-

<

VAN
[

-

MY

LAy

Insitu reinforcement

Constructive suspension reinforcement

7 pav. JungiamOj O el emeéjongidnojp gdastyn
el emento konstihiskai hBawrmatsrpar@nka
Pst aba: akimhg, kil e oi Ai pearr teenlkiaQni i g

l gdastant jungi amuosi us el eme

skerspivyj e, bltina atsigvelgti DZele
ir

3 lentel aje).

a Dowel part © o “‘Ii"’""'l
- l="0-— TN
[ 2 © ot

. A

B -

=

|
(S - —"
| -
B—f—
©
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C

Sliding socket
- Sliding in longitudinal
direction

Sliding socket V
- Sliding in longitudi-

e

nal and transverse
direction
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3 legtemé&dnt ® mat menys

HSD-CRET type a b c d e f g é o q
: dowel part 302 180 108 ? 70 80 140 22 ff
™~ E— 1
E socket 180 72 108 - 100 80 140 254 - -
o~ _ 1 |
< socketV 181.5 735 108 - 125 80 140 - 26 50
> dowelpart 341 192 133 16 76 90 160 24 - -
<
E socket 192 59 133 - 106 90 160 28 - -
o
< socketVV 1935 605 133 - 133 90 160 - 28 55
> dowelpart 388 215 155 18 88 110 200 28 - -
o
E socket 215 60 155 - 118 110 200 32 - -
o
< socketV 217 62 155 - 146 110 200 - 32 60
> dowel part 450 246 180 24 106 160 260 34 - -
<
E socket 246 66 180 - 136 160 260 38 - -
s
< socketV 248 68 180 - 168 160 260 - 38 78
> dowel part 520 280 210 30 124 200 310 40 - -
o
E socket 280 70 210 - 154 200 310 44 - -
o
< socketV 2815 715 210 - 190 200 310 - 44 75
> dowel part 546 302 210 34 124 250 380 45" -
wn
E socket 309 99 210 - 154 250 380 - - -
iy
< socketV 309 99 210 - 194 250 380 - 49 90

16



> dowel part 609 335 210 64 160 300 560 50" -

2

I socket 337 127 210 - 190 300 560 - - -
o

[y

v socketV 337 127 210 - 230 300 560 - 54 95
~ dowel part 667 363 230 74 200 350 610 55"

@

T socket 365 135 230 - 230 350 610 - - -
['y]

3]

T~ socketvV 365 135 230 - 270 350 610 - 59 100

Jungi amOj O el ement O, uligkme,kr i nan|
laikomoji galia
Parenkant jungiamuosius el ement
sNyga:

Vea ¢ Vea, 1)

| i @7 ¥kailiuotina kerpamoji j aga,
strypui; VegT s kai | i uotina ju nglamN)jo str
Jungiamojo strypo skailiuotina |

Vg =MiN(Vea i Vew: Vidna) (2)

| i arg VSt rypo skailiuotiggd stigppr pamo
skdal i uoti na gl emgi amoj fpusog@idni & ( ko
betonu); igmaxl S kai | i uotina praduri amoj i

Tuo atveju, kai HSD element O |
(perdangos pl okgm@ojaa mikipapiell conean
pagal 6 l entel aje ir 9 pav. pat
elemento HSD laikomoji galia ¥y g a | i bTti nustato
lentel i O.

17



4 legtemant O, ugtikrinanli ® poslinkDZz
laikomoiji galiaVgq (KN)

Relevant dimensioning resistances V4 [kN] HSD-CRET Shear dowels with longitudinal movement
€20/25 €25/30

Shear dowel rthwciness Joint width f [mm] Joint width f [mm]

{mm) =10 20 30 40 50 60 =10 20 30 40 50 60

180 54.9 54.9 549 549 53.2 444 68.6 68.6 6B.6 66.6 53.2 444

200 61.3 61.3 61.3 613 53.2 444 76.6 76.6 76.6 66.6 53.2 44.4

220 67.6 67.6 67.6 66.6 53.2 444 845 845 81.8 66.6 53.2 444

HSD-CRET-122 240 74.0 74.0 74.0 66.6 53.2 44.4 925 925 81.8 66.6 533 44.4
250 77.2 77.2 77.2 66.6 53.2 44.4 96.5 96.5 81.8 66.6 53.2 44.4

260 80.4 B80.4 BO.4 66.6 53.2 444 100.5 98.2 81.8 66.6 53.2 444

2280 86.8 86.8 818 66.6 53.2 444 108.5 98.2 81.8 66.6 53.2 444

200 79.8 79.8 79.8 79.8 69.1 57.6 99.7 99.7 99.7 86.4 69.1 57.6

220 87.7 87.7 87.7 86.4 69.1 57.6 109.7 109.7 108.8 86.4 69.1 57.6

HSD.CRET-124 240 95.7 95.7 95.7 86.4 69.1 57.6 119.6 119.6 108.8 86.4 69.1 57.6
250 99.7 99.7 99.7 86.4 69.1 57.6 124.6 1246 108.8 86.4 69.1 57.6

260 103.7 103.7 103.7 86.4 69.1 57.6 129.6 125.6 108.8 86.4 69.1 57.6

2280 111.7 111.7 1088 86.4 69.1 57.6 1396 125.6 108.8 86.4 69.1 57.6

240 121.0 1210 121.0 121.0 1098 5 151.2 151.2 147.9 130.2 109.8 95

250 125.6 1256 1256 125.6 1098 215 157.0 157.0 147.9 130.2 1098 215

T 260 130.3 1303 1303 130.2 109.8 215 162.8 162.8 147.9 130.2 109.8 91.5
280 139.6 1396 139.6 130.2 109.8 9.5 174.5 162.1 147.9 130.2 109.8 91.5

300 148.9 1489 1475 130.2 1098 915 186.1 169.1 1479 130.2 1098 915

2320 158.2 158.2 1475 130.2 1098 215 188.2 169.1 147.9 130.2 1098 915
HSD-CRET-134 300 2029 2029 2029 197.0 1755 162.7 253.6 239.7 219.3 198.2 1757 162.7
2320 2138 2138 2138 197.0 1755 1627 2595 239.7 219.3 198.2 175.7 162.7
350 290.4 290.4 2904 290.4 263.0 2502 363.0 347.0 320.8 293.2 263.1 250.2
HSD.CRET-140 360 296.8 296.8 2968 2919 263.0 250.2 3709 347.0 3208 2932 263.1 250.2
380 3094 3094 3094 2919 2630 2502 3721 3470 3208 2932 2631 2502
2400 3220 3220 3179 2919 263.0 2502 3721 347.0 3208 2932 2631 250.2
For concrete classes C30/37 and higher the values for C25/30 have to be used. [vear | [ vz | [Vecme

With partial safety factors: ys= 1.15 EN 1992-1-1:2008, y. = 1.5 EN 1992-1-1:2008; g = 1.0 EN1993-1-1; Yjyy = 1,25 EN1993-1-8
Pastabos:
k . I . . < 11
1. Apskailiuojant DZ Ngas (st at
reki a i mti pati ki mumo koefic
EC2
2. XX X | ai komosi os gal i os nu

koefici ent as at s ifgv0ilkg pomlimkis DZ t r
gd i mas ti k;f.x0,97&a poslinkis gatimeas
el emento agies |linkme ir sta
3. Lai komoj i gal i a nu spsaadnipt a, k
sluoksnio stori€yax =20 mm ir armuojama papibthais
A10 mm armatiros strypais
4, Lai komNj N gal i N (optimaliai
naudj ant programN HSD, kuri N
www.halfen.de
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5 |l efgtemant O,
Il i nk me,

Relevant dimensioning resistances Vg [kN] HSD-CRET V shear dowels with longitudinal and transverse movement

ugti k
s kkamoji galia\G:4(kN)n

r

Q.

a

— c20/25 €25/30
Shear dowel thickness Joint width f [mm] Joint width f [mm]
(] 10 20 30 40 50 60 s10 20 30 40 50 60
180 549 | 549 | 549 549 479 399 | 686 | 686 | 686 599 479 399
200 €13 613 613 599 479 399 766 766 766 599 479 399
220 676 676 676 599 479 399 845  BA5 794 599 473 399
HSD-CRET-122 V 240 740 | 740 | 740 599 479 399 | 925 | 925 794 599 479 399
250 772 | 772 | 772 599 479 399 | 965 931 794 599 479 399
260 804 804 794 599 479 399 1005 931 794 599 479 399
2280 86.8 86.8 79.4 59.9 47.9 39.9 108.5 931 79.4 59.9 479 399
200 79.8 79.8 79.8 77.8 62.2 51.8 99.7 99.7 99.7 77.8 62.2 51.8
220 877 | 817 817 77 622 518 | 1097 1097 1014 778 622 518
D CRETA24 240 957 957 957 778 622 518 1196 1196 1014 778 €22 518
250 997 | 997 | 997 778 622 518 | 1246 1190 1014 778 622 518
260 103.7 | 1037 1014 77.8 62.2 51.8 1296 1190 1014 77.8 62.2 51.8
2280 117 | 1117 1014 77.8 62.2 51.8 1396 11920 1014 77.8 62.2 51.8
240 1210 1210 | 1210 1210 988 823 1512 1512 1385 1234 988 823
250 1256 1256 1256 1234 98.8 823 157.0 157.0 1385 1234 93.8 823
260 1303 1303 1303 1234 98.8 82.3 162.8 1622 1385 1234 98.8 823
HSDCRET128 V 280 1396 | 1396 1384 1234 988 823 | 1745 1622 1385 1234 988 823
300 1489 | 1489 1384 1234 988 B23 1826 1622 1385 1234 938 823
2320 1582 1582 1384 1234 988 823 1826 1622 1385 1234 988 823
R R 300 2029 2029 2029 1856 1627 1474 251.8 231.1 2095 1865 1627 147.4
2320 213.8 | 213.8 2076 1856 1627 1474 251.8 231.1 2095 1865 1627 147.4
350 2904 2904 2904 2756 2502 2400 3611 3346 3066 2762 2502 2400
360 2968 2968 2968 2756 2502 2400 3611 3346 3066 2762 2502 2400
HSDCRET140V 380 3094 3094 3045 2756 2502 2400 3611 3346 3066 2762 2502 2400
=400 3220 3220 3045 2756 2502 2400 3611 336 3066 2762 2502 2400
For concrete dasses C30/37 and higher the values for C25/30 have to be used [ vear | [ vear Vedma:

With partial safety factors: v, = 1.15 EN 1992-1-1:2008; v = 1.5 EN 1992-1-1:2008; 3., = 1.0 EN 1993-1-1; Y3 = 1.25 EN1993-1-8

Pastabos:

inanli O poslinkDZ

5. Apskailiuojant DZ Ngas (st af
relk i a i mti pati ki mumo koefic
EC2.

Xxx laikomosios galios numatoa s magi nant
koefici ent as at s ifggv0ilkg pomslimkis DZ t r
gd i mas ti k;f.,x0,97&a poslinkis gatimeas

el emento agies |linkme ir sta
Lai komoj i galia nustatyt a, k

sluoksnio stori€.x = 20 mm ir armuojama papibthais
i

A1l

0

mm ar mat

19

ros

strypai s.



8. Lai komNj N

naudj a nt

www.halfen.de

bplate

progr amN

i)

‘A‘SO 50_22|l_5+% dg
b

tan9=2/3
Iy | |
—
Uy U U uy

6 | ent el 8Aykiekis mat i r os

9 pav.

Asy

gal i N

HSD,

d/2 + g

| .

Pl okgt as

Anchorage length Ipg [cm] acc. to EC2

ds [mm] C20/25 €25/30
10 47 40
12 56 48
14 66 57
16 75 65
Ay Stirrups on both sides as a

vertical suspension reinforce-

ment

Longitudinal reinforcement

parallel to the edge, placed
above and below according
to the bending design of the

continous beam

agmmwaetoje ma s

(opti mal i
kur i

el

Number of stirrups Ag, (f,i= 500 MPa)

CRET-122(V) CRET-124(V) CRET-128(V) CRET-134(v) CRET-140(V)
h [mm] stirrup diameter ds [mm]

10 12 14 16 10 12 14 16 10 12 14 16 10 12 14 16 10 12 14 16
180 6 4 2 2 - - - - - - - - -
200 3 4 2 2 8 4 4 2 - - - - = = = S o B
220 6 4 4 2 8 6 4 2 - - - - - - - - - - o
240 6 4 4 2 8 6 4 2 10 6 4 4 - - - - = =
250 & 4 4 2 8 6 4 2 10 6 4 4 - - = -
260 6 4 4 2 8 6 4 4 10 6 4 4 - - - -
280 & 4 4 2 8 6 4 4 10 6 4 4 - - - - - - -
300 6 4 4 2 8 6 4 4 10 & 4 4 - 10 6 4 - - -
320 6 4 4 2 8 6 4 4 10 6 4 4 - 10 6 4 -
340 6 4 4 2 8 & 4 4 10 6 4 4 - 10 3 4 - - -
350 6 4 4 2 8 6 4 4 10 6 4 4 - 10 6 4 8 6
360 3 4 4 2 8 6 4 4 10 & 4 4 - 10 6 4 - 8 6
380 6 4 4 2 6 4 4 4 10 6 4 4 - 10 6 4 - 6
400 6 4 4 2 8 6 4 4 - 8 6 4 = 8 6
420 8 [ 4 4 - ] 6 4 8 6
440 8 6 4 4 - 8 [ 4 - 6
450 - ] 6 4 - 8 6
460 = B 6 4 - 8 6
480 - ] 6 4 8 6
500 10 8 3 4 - 6
520 [ ] 10 8 6
540 0 8 6

20

2o

e men


http://www.halfen.de/

Ayiigilgind armatira,
vir|guj e i r apalioje. Ki
sijai.

l ygi agr et
ekis skailiuwu

El ement ® HSD i gddstymas pl o

Deformacindje sHaSWdIGCRETe keilekresnt:
t oks, kad atl ai kyytad kap lnekarmy/taisigis | a ¢
Be to turi bTti tenki nami konstru
gamintojos (HALFEN) rekomendacijose.

Didgi ausi as at st umas tarp DA a
jungiam O strypO centrO turi b1t n
skerspjilviyol.Odthkhglpil Ok gt &s skerspj i
(storis)). Rekomenduojamas optimalus atstumds=5h. Toks
at stumas |l abi au atitinkagipdowkiga 3
at stumas nuoabedtkagtpd sdektrad gt j ungi
centagn@( gr .pavo) i mamas pagal 7 I
rekomendacij as. Tuo atveju, j ei
strypO centrO® nustatytas BkxkHEgas a
kerpamNj N gails Nugrmi magel ® aadtkotmNj
gal i N reikia padidinti vienu ig¢g
pl okgt @&s strefr PAsdadmaaht oskki ek DZ

7 lentelda. Magiramsi atstumai
Minimum compo-  Minimum dowel Minimum edge
T nent thickness spacing distance
SRELY RCEED hmin [cm] ap,min ar,min
122 122V 18
124 124V 20
128 128V 24
134 134V 30 VEd,i A . VEdi
140 140V 35 VRdc 2 VRde
145 145V 42
150 150V 60
155 155V 65
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hmin

dr,min P ap, 4D,min

»!

Calculation acc. to EN 1992-1-1:2008 (section 6)
VRq acc. page 7 - 8

VRd,c = (CRd,c - k - (100-pr-fek)*™ +k1 - ocp) - d  [kN/m] (6.2a)
with a minimum of:
VRd,c = (Vmin * k1 - ch) -d (6.2b)
3
Vmin = 0.035 - k% <[Tg (6.3)

hmin acc. adjacent table
where:  p mA“
2 L= -

bw = width of the concrete cone

= bplate + % (h + hplate)

Agx acc. page 9 [mm?2]
If ap < 2 - hmin , the design resistance Vg4 (acc. pages 7 and 8)
has to be reduced by the quotient of : ap / ap,min , only if

VRdmax is the determinant resistance.

ap = centre spacing between the dowels
ap,min = minimum dowel spacing

armin = Minimum edge spacing
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@ If ap < ap,min , shear reinforcement has to be provided in the slab

coefficient: Crd,c = 0,18/v.=0,12
size factor: k=1+~ /zdﬂ < 2 mitdin mm
coefficient: k1 =0,10

compressive concrete stress from axial load or prestressing: O¢p

Design example - slab

Input
Deesign shear force: Wzg = 50 kN/m

Adeic= Al calod afions of HED.CRET dowsls e done with pariial safety factors acomdng fto BN 19929 122008

Conoate: C25/30 -+ fg - 25 MP ¥ - 1.5 (EN 1992-1-1:2008)
Conoete pwer:  Gge = 30 mm
Slab thickness:  h = 280 mm - effective depth d = h - Gom - diam /2 = 245 mm

Adeic=  Digmeterof $ie bading renforcement perpen dicalar to the joint (here 10 me)

Jaint lengih: L=10m
Deesipned joint width: f= 30 mm (30 mm + 10 mm}

Advice  The desipned jaint widi shoud be e muimem vaee that can appexr dwring buildng wilzaton. In cae of lack of detaled infomason
itis recomenended o inoease nominal joint widi with addional 10 mm_
Humber of dowels
Preliminary dowse| choice HSD-CRET-124 with parameters:

Load capacity Wed - 108.8 kN (page 7}
Minimum stab thicdkmess hpp = 200 mm< b = 280 mm (page 9) - condition fulfled

Sum of lnading on the joint: Ved=L-ved=10- 50~- 500kN
Minimum number of dowels in the joint: Nein = VEd / VRd = 500 / 108.8 = 4.59 prs. — chosen 5 dowels
Distance between dowels: ap=L/ Mein=107 5= 2.0m

Proot of maximum distance between dowels

Mdvios  Basis of this pndhﬂ:mﬂmﬂﬂhmdt.uhchmhdudsdﬂdnﬂumndﬁ h wtklmuﬂ
ed condttion, the designe @n aiso define lrge mzdmum difances betwesn e dowsls, bot $oold mot evoeed 10 - B

Aaimum distance between dowels:
apmax=5-h=5-0.28~-1.4 m= ap - 2.0 m- itis necessary toincrease the number of dowels, because of ecesding an max

Number of dowetsin the joint: n =L / 2pnmae= 10 7 1.4 = 7.14 pcs ; chosen 7 dowels with amangement as on the drawing
bl
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Ve = 50 kNy/m =

N A N N N A A A 'f
3] 5] =] o] a 5] o]

n.sl 14 | 1.4 | 1.4 | 1.4 | 1.4 | 1.4 ||::.s t
| I | I | I I

L=10m
Shear force distribusion for conSnuous beam Ved [kN]:

421 _— . 2135 369 . a0

I — [ [~ [ ™~

MK Vedy = B2.1kN = Vpg = 108.8 kN —+ condition fulfilled

Minimum dimensions of beam-webs and minimum dowel distances

© Ved- PV !
Veds [ 1 CRET - 122 bogem = 1B mm by = 180 mm
= Pgomnd 2 CRET - 124 barrin = J00mm by ein = 200 mm
A H H b CRET - 128 bgpein = 250mm by = 240 mm
ok CRET - 134 bgpein = 300mm by ey = 300 mm
i CRET - 140 bgpein = 350mm by e = 350 mm
T 2 hom CRET - 145 bagain = 400 MM Figjrein = 420 mm
CRET - 150 Baywin = SOOmM by iy = 500 mm
2 bBoyrin | = Bamn CRET - 155 Baysin = SDOmM by iy = 50 mm
2 bomin/2 2 Bomin/2
Design of beam connections, strut and tie model (truss theory)
: i : Assumptian: & - 45° ’—I-t:l
| 1 | C

Ved = TVed; " 7 7
LA P
5 ot .
q Y VI = Med;
b o] - e Lo
Ve - Vzd/4 ‘ﬁ \%’ 2q-Veds2 ) e 'I#g‘ LAl
= AR
b= 2k | Mg | |H EdRn AN




Verification of the shear force load capacity acc. to (EM 1992-1-1: 2005)

Ved £ min (Vad max; Vads) .
VRds= S - fywd - 0Ot &
Vadma = Qo - by 2 v1 - feaflcot &+ tan §) fwd  esgn yield strength of the fiear reinforcement
of fhe stimups

wihare: Og= 1.0 £ spacing

Vg - 0.6-[1- f5/250] z lever arm of internal forces

=09-d
+ Varbical timups &t the and of fhe grdar, didrbuted in area ¢ Agy = Veg - 502 - cotB)  [Pos 1]
= ‘ertical reinforcement per dowed, U-shaped Aoy = Veduhg [Pas 2]
+ Vartical reinforcament, £ace of beam * Ay = Veduha [Pas 3]
= Haorizontal transwerse reinforcement per dowed row, face of beam  Agy = 0.5 - Vied ' [Pas 4]

Vedi = VeEd'n with n = number of dowets

* advice: Bottom reinforcement has to be calculated for 2 tension force Vg And it has to be totally anchored at beam
end with hook or loop. Ctherwise Agy = 2 - Vequ'fi
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Input |
Connestion baam coumin, Ved = 750 kN Pos 1- - ity :
Choice: 4 = HSD-CRET 134, Concrete C25/30;¥e= 1.5 pos 2 3. ostieg

Pos 1 - mitiing

by = 60D mimi; h = 800 mmi
d - 760 mm Pos & 1 - mtiing

Joint width f= 30 mm

Fogtors 2 and 2 haveto be
Caloulation andhiored Wil g oot sde Se e
gy 20cording table page 7 = Vegy= 2123 kN of load infrodsdian {area )
4-Vpdp=4- 2193 = B77.2 kN > 750 kN = Vg

Minimum dimensions
min by = 150:300=150 = 600 mm = by = 600 mm
min h = 15043004150 = 600 < her= 800 mm -

Fos 1: Rimgp dian. 12 am
"Wl s=150mm 4 -odtng T

Proof of the msistance of the
COMPrESSIon SEUts }.m.{
Oow = 1.0 "

vy = 0.6 - [1 - f2/250] - D.54 E; 3
=09 d=- 0.9 - 760 mm - &84 mm 2
ot @-1.0; tand-1.0 -—"

- b
Vidma = 1.0 - 600 - 684 - 0.54 - 25/1.5/{1+1) = H oY

= G000 i

1847 kN> TS0 KN = Vg g

Reinforoement:

NS EUNDE S P P

Pos1
Dueto Vads = Ved — 1ed. Asy

= Wid - §(Z - dywd - COLE)

= 750 - 10% - 150/(684 - 435 - 1)
= 378 MM? par row

Choice: diam.12, 5= 150 mm, 4-cutting,
distributed in area ¢ Fos 3 ——y

& ROV, Ag,, = 451 MM? par row

Paos 2 g
Agy = Vedy'fyd = 187.5 - 107 / 435 = 431 mm?
Choice: 2 diam.12 per dowel, U-shaped

- prov. Agy = 452 mm?

150, 300

Pos 2
M-‘a’_:d,p"ifd-13?.5-1|:l’fd35-ﬁ1 mim2 - .
Choice: 4 diam.12 per wertical dowel row, U-shaped per o [

: Fos X 4 diam 12 mm
- provw. Agy = 452 mm? perwertcal dows row

Pos 4 ____Pos& Tdam12em [
gy = 0.5 - Vedfipg = 938 - 100 7 435 = 215 me e harizcetad o row
Choice: 2 diam. 12 per horizontal dowel row, U-shaped

—+ POV Agw = 226 mm?
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Assembly instructions for HALFEW HSD-CRET heavy-duty shear dowels

First concreting secgon
The shiding sockets are fiwed to the
formwork by nailing (Wustrations 1 and
2} in doing this, it must be ensured
fhat the sockets are exactly aligned in
fhe diding direction.

The lzhel applied over the opening in
fhe socket proteds the sodket against
fhe entry of conorete, and must
fharafore not be remaoved.

The in-stu jundion and suspension
reinforcement is to be installed
according to the information from

fhe datic caloulztions and the
reinforcement plan.

Second congesing section

After removing the fommwosk from
fhe first conaeting section, the

filling material is placed into the

jaint (ilustration 3). The joint widh
spacified in the plan must be complied
with exacthy.

A recess in the Slling material has to
be provided so that the dowels can be
inserted into the sockets The reguired
jant remforcement is to be installed

(D Dowel

@ Load distribution body

@ Shiding sodcet

@ Wail piate for the fxation of the
socket to the formraork

acoording to the data f#om the static
calculations and fhe reinforcement
plans. The use of the shear dowels
without additional measures for envi-
ronmental conditions according to DIM
1045-1 is parmissible.

In the case of enviranmental
conditions with higher requirements
on comosion protection, the dowes
and the shding sockets are to bewell
coated with a comosion protection
compound, e.g. on 3 patrodeum basis.
If ahigher fire resigtance duration is
spacified in the reinforcement plan,
non-infammahie material must be used
as filling matesial in the joints (a.g.
mineral fibre with a redative densty of
appro. 110 kgsm? according to DIN
4102 T4)

I fhare are fire protection requine-
ments on fhe construction components
acoording to DIN 4102 T.2, we recom-
mend the installation of the HALFEN
HSD Shear dowels with fire protection
pad (see page 15).

Addifional and suspension reinforcement (by contrador)

HSDMCRET socketsmaled ontn the
Soarrrr

/
\
e

1* conoeing sedion 2™ conaeling sedion

ke o

HALFEN HSDCRET Shew dowd

Junidtion and T

Front viow

Alngmatea— —| | ot widh
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Product description

HALFEN Single shear dowels HSD allow siiding in the direc-
tion of the member avis. The dowets are normially used to
trangmit shear loads in any diredtion.

I lateral movements have to be taken into account, the
HSD-5W socikets are used, which permit 2 sideways movement,
ie. the shear lnad wll anly be transmitted in one direction.

HALFEN Sngle shear dowels HSD-D reguire no offidal approval

Singe shear dowel HSD-D

Mateid S

a8 = Sturkess geel grade 1,451/ 1.8862

PV = Steed %5, hobdip o anised
[onky in combin afion with mdod P =
p=ic)

H5O0
Do Famgth L

Socket HSD-P
{longitudinal maovemeant)

Materia- Plasic {only in combiraSon
with doved in mateial f frish PV}

P
Sackd langhlLy

H50S
Sodkat banghh Ly

=

Socket HSD-5W
{lon gtudinal and transverse movement)
Materiat Stainkes ded 42

DD

| S T 1y
I”" )

Snga shax dowd Slding sockets HEDF, -5 Siding sodkats HEDSY
T Dt ool e snu.tl.nd. Ja w hﬂl.‘ﬁ _:
fom]
HSD0 20 0 300 160 Fo/70 180 a0/E0
HEDD 22 12 300 160 Fo/70 180 a0/E0
HELO 35 5 300 160 70,70 180 B0/E0
HELO 30 30 3|0 185 80720 205 10020
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Single shear dowels

Dimensioning
paid d o, SEmNp Spaag
Dowd  Sodad -. Compaat  Smup  Regurod dowa  Edgpa distace
e I
Trsin a
[mm] oy [mm] [mm] [mm] [mm] . - Difanca bawoan tha re two
0 10 180 0 0 =] —
7 "93-5 I} 10 &0 350 175 B = MRimum componart thidess
S HSOP 12 175 EL 410 200 #rn = MRimum cerira ssadng bawan fe
30 14 Fale) 50 560 140 mﬂﬂﬂ!
39 i 1€0 B N0 180 & = Mhimum adge dstancs
13 10 160 50 350 7s
15 ey 12 175 100 410 200
30 14 o 10 560 40

§
-
§
-

—H—B—F
e S =S A~ B

Dimensioning f0r nondeinforced conorete

Desipn Esistances HSD-D in noneinforced conorese acoording to volume 346, DAfS:D (German association for reinforced
ConCRte consTucEon)

Steel Inadbearing capacity: Vds = fu- 1.25- (b ) - W/ (Fdiam.)
Concrete load-bearing capacity: Vade= O foe-diam 27/ (33342.2-1)
O = (- Waw) S 3
where:
fa = 0.9 Raduction factor dua to faction [-] = HALFEN Sngle shear dowels HSD-D require no offical
fae - yiekd strength [M/mm?] approval.
fa = characteristic compressive cyfindar = o= 0.85 (oonsideration of the long-term effects)
strength of conorete [N/mm?) = g = 1.425 (v age value fom ;- 1.35 and
= Joint width [imim]) o= 1.5}
diam. = shear dowel diamater [mm] = Minimum edge distance to the dowed axis a- -
w = Saction modulus [mmA] 8- diam. (in all directions)
s = Materia safety factor for stesl [-] = Minimum aial distance e = 16-diam.
Eomcrale Dowgdam.  MTTAT Do resetances [18] for jand whch f mm]
S L= =y thicknas [mm ] 10 20 E 40
HEDD 20 10 3z 35 71 57 48
HEDD 72 SEES 13 350 16 30 73 £1
HIDD 35 5 400 152 120 EE] B4
HEDD 30 3o 480 1312 175 145 123



Dimensioning for reinforced conorete

Design ®sistances HSD-D in reinforced conorete according
to wolume 246, DAfSth (Garman associaion for minforced
concEte constuckon)

Reguired proofs:

Proot against punching faiure Ved ¢

{acc to DIN 1045-1)

Proot against conorete edge failure Vg op
{acc tovolume 346, DAfsth)
Proof of the steel load capadty Vag
Stesl load bearing capadty:

VRd = min (Veds Vedc)

Veds DEmensioning resistance of the
stead load-bearing capadity

Wrdc DEMmensioning resistance of the
conorete load-bearing capadty

wihens:

f, =  Reduction factor due to fidion [-]

= yield strangth [N/mmz]
= Jointwidth [mm)

Vids= fiu-1.25- (fas)- W/ (fediam /2) diam. -  Shear dowd diameter [mm])
W = Saction modulus [mm?)
s - Materid safely factor for stesl []
dm - effective depth of the ooss section
B Ay Aoy Am
PAN £ VA
i Fi FA—
| | |
|- k » c|
anchored Wit g le*2-dn ahchorad Wit Iy e N 15y T nhaod Wi e
Proof of ghe seeed bad-bearing capadity

DRSipR rasstam0es VRS for HEDS and HSDF - Ioagiedaal movemast - for misdarced cosgae

oy e m;:.];._ Dot resane Ving,, (4] 0 joirt widh 1[mm]

10 20 30 (1]
HSO-0 20 20 143 85 74 57
HSD-D 22 22 181 122 53 T4
HS0.0 25 =CAE 25 ] 174 131 106
HS0-0 30 30 35 s 4 5

faking acount of Fidhon [ - 0.9}

— Dm-—d- Deign resistances Vg, k4] & ot widd: fmm]
[mn] A0 20 30 40
H50-0 20 20 128 BE B4 51
H50-D 32 ri) 163 11.0 B3 &7
= 0I5
HSD-D 25 25 223 154 118 35
H50-0 30 £ e ur 193 157

faking acoount of Hichon (fy = GE1)
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Dimensioning for reinforced conorete

Proof of the concress |oad-bearing capacity

A Rear s1spension reinforcement

The design resistance for the conoete load-bearing capacity Ay Longitudinal reinforcement

is fhe smallest dimensioning ressance fom fhe conorete Ic Distance between the first two stimups
edge failure and pundching failure proofs:

HED-D 32 =200 E) 173 Idam. 10 Zdam. 10 &
IO 185
= 340 20k
2180 5
=200 234
HEDAD 25 IO E ] 243 Idam. A2 Idam.12 m
=40 2
=20 =0
230 =3
=240 Ns
HED-D 30 :g E) :; Idam. 14 Tdam. 14 50

Cowaltype fnmh = Ve 4] a— Ay Ie
[rmm] Jmm] = O35

HEDD 20 + a0 + 2 dam. 10 2dam 10 =
=160 B
=180 125

HSOAD 3 =200 n 1319 2 diam. 10 2 ckam. 10 50
=230 153
=240 16T
=180 =
=200 180

HSDD 2= 2220 an 138 2 diam12 2 dam 12 100
=240 s
=260 rk )
=320 M6
=240 JET

HSOJD 30 % n + 2 diam. 14 2 ckam. 14 110
=300 Ered
=320 FTEg

ftakdng acmunt of Fichon (4= 09 N0 el suspandan S in tha brask-out cone
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aAssembly instructions for HSD single shear dowels

1

\

Hra protecion pad HEOF

1. Fizing to the formmsosc
Maill fie sodest covo #he formwanic acoording to the spadfied
poston. knportant- The sodeet must be aigned exadiy in #ie
direction of side.
NOTE: Do not remove the labd. This proteds the sodeet from
the penerafion of fresh conorete.

2. Reinfor mment

Laying of the instu jont and rex suspension reinforcement,
25 well as the component rénforcemant, in fie 1% conometing:
sechon.

3. Protective label

The protedice labe can be removed from the sodoet after the
onaeting and fie remowal of fie formrwodc.

4. Joint makzsial

Apgication of the faint mateial. The posfions of fie shear doad
sockets are to be evacly marked where necessary.

5. a) Shear dowel
The doad friat maithes the sodeet is now ineried theough the
joimtmatesia andis pushed into fie sodest wp fo Sie gop (safey
pugl

5. b) Shear dowel
In T case of fre proteciion requirements acooeding to DI
4102, areces bto be provided in the jaint material forthe
HALFEN fire protection pad.

& Conoeting
Pasifioning of the ranforcement {by contrador) and conadting:
the I conoreting -secion.



2. TRI UKGM! M8 GINGIANNEII

ELEMENTAI

Tri ukgmo | ygbDZ regl amentuoj a Li
techninis regl ament as STR 2.01. 0
reikalv i mas. Apsauga nuo triaulgmarfe.nN
i ®3ig0 esmmiinoi & esitkaatl avi mO, nurodyt C
statybos D&t at y mo ( . T apsaugo} nud St
triukgmo reikalavimus.

Statinys turi bilti suprojektuot
@ ia jogmesmgind dOmo triukgmo 1ygis
svei katai ir atitiktO jO darbui,

apl i nygass s NI

Esminio reikalavimo nuostatos a
patal poj e spinduliuoj amo oru s k
triukgno. Smi gi o garsas gali skl isti
del ami s. uDaauigi ab bl okuot: nama i

komfortN ugtikrinanli N C klasn.
Klasifikuojant pastatus pagal akustinio komforto klases,

projektuotojai turi atsakingai rinktigg ar sN i zol i uoj anl i
ir konstrukcinius sprendinius. Yp
garsui slopinti.

Daugiabuli O pastatO | aiptinidse

sukel i amas triukgmas. s iG$ o yrt a i usktgam
gel gbet onk mii 00 kjomsgtrys. Tam, kad

gali ubjamoa specialios D#&tinas
sl opinanliais intarpais.

Pagal STR 2.01.02(5):2008 reika
i zoliavimo at it iavirkam®lygisya LEm=48 as as

(dB) (kambari o nuo bendrojo naudo
Elementai Halfen HTT naudojami surenkamojo ar monolitinio

gel gbetoni o |l ai ptataki O atrami mu

gelegbni o |l aipt®O aikgteles.
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horizontal i Nsi

Elementai HTT atlaiko skersige i r
| ai ki nosi os

nuol at iavad.s i r

sukeli a
El ement ®© Hal fen HTT ir HTF kons
1 lentel aje.

1 IleBtemant® HTT ir HTF konstrukcini e

HTT impact sound insulation unit for assembling between in-situ concrete- or prefabricated staircase, and in-situ concrete

Typical detail | Example for application

staircase landings (p. 67)
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