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Belastlng

Eternlt dakplaten

Opstalan

Regels

Stalen gordingen

Nuttlge belasting

Gordlnqen h.o.h. r50 cm

a

I8 kctf /m

= 38 kclt /m

= 50 rr'

10

I

9

/

/

Vl1

It

totaa I

totaal 88 kgf/m
2

V

/
V

/

q = 1r5 x 8,8 = I32 kgf/m'
::-

/

x!f := 01125 x L32 x 5133 - 469 kgfm

Profiel IPE I40

'2
o b = 3j999-LJé = ero kclf /cm

77 ,3

geen klpgevaar, gehouden door Ëgggf.? + opstal g!- l/
4

f=6 2x0 L32 x 5 33 = I,22 cm

54r

EfndveIden

!l = 01125 x I32 x 6,40 = 675 kqfm /
2

2

o b = F750j,x 1,1 = 1Ð ksflcm
77,3
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4

f r 612 x 0, 132 x 6,40 = 2,53 cm

54r

IPE f60 aanhouden

f = }!l x 2,53 = L,57 cm

869

Belastinq op spant

L î-a

i e
E

t
crl

þ\Sl

elo

A
IJ

rl

q

-ll¡ >
-H++

-å srß'{

= L7/87 mtr. j$=

q wlnd 5

q wlnd 6

2 2

?2,?4
2

3+

as2- 9 q1- s,53 &ø,¿ x 88 + 94 f !7qP7. = kc1f, /n'l
I

0 kgflm

/1 I 17.62/f?f + t'7
I

as 3 l/m 8 q I = ( 5,Y3 x 88 + 94 ) x L7,87 = 57

L7,62
tl

q wind 3 =-71 x 0r8 x ( 5,33 * 6,q ) - 333 kctf /m /

q wind Q, = 7L x 0rB x 5,33 = 303 kclf /n t/
= L67 kqf /m

= L5I kgf /m

t/

2

t/
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33+ 4)xl 7 ,-gl t t7,ø2 +

2. w;6t

8r033-3

-4ÊE-

0,{ x (fu¡J_J-g¿1) " rt,8!1 1L x _-¡- t" }J¿.5,3. - 7e4 kgf /
11,62 L7,872

H2-!¿31 *794E660kgf /
6r4

H3=794kgf t/
H4-660kgf f
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M op 3,00* = 10236 x J = 3Olgicgfrn

Kololn orofiel He 450 A

Ligqer pro fiel IPE 500
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Lleser rPE soo A-- /// -Z =

Spanningsberekeninq

srljl He 450 A F--r/
e = 3 x 48200 x 625 = 0'80

63720 x 1787

/p¿rø

4/o
ø/z = /¿/-fa

/t4.= poo

8I033-9

2

,r:íil
/-+ =fg /

I

L*. lof q
.,Jt / -'2¿s

1.2;

2

LK= ( 4+ t0 )x625 =2538 cm

0r80

).= 2538 =135
t9r9

Nx=ff37xf78- +12,55
f0748 x 1r5

op 3100 mtr. vanaf voet

!¡l = 10236 x J = 30708 kqfm

e

ûr = 3J52 t/

3¿c) È4-

oe = tf37 kgf/cm (/

4/[.
725 =

(¡
o = 1074 x3 52xt 5+

r78

ln hoekpunÈ

It{ = 63980 kgfm

f = 10748 kgf

Statische waarden

tHe450A [ = 89 cm

4

070800 x 1 5 =320+

4')fþ

.r2,59 x
J 1, 55 2

3949=EgE lss=

/ tgp
J¿û

2

2

Ix = 2820 cm ex = 3,94 cm



l+

5640 cm .-

264664 rr

6892 ',

ör033-r0

2

/t'Ps
Ix= 2x2820

2x89x (!2,5 3 t94 )

t /L2 x L,2 x

Ix totaal

227 ,20 r 1,55
2

o 250 + 1600 = 1850 kgflcm

2

¡{,

277196 cm

6522

\)

\9
I4lx = 277L96 = 6522 cm

42,5

A =2x 89+41 xL,2=227,20cm

I t 277L96 .' 34,92 cm læ
227,20

o B 10?48 x 3,52 x I,5 + L2t55 x 6398000 x l'5 =

ldem 10748 x 1,5 + 6398000 x 1,5 = 70 +
227 ,20 6522

Llgger

1n hoekpunt

Ix = 187500 cm

Wx = 4L70 cm

ex = 3470 cm

A = 156 cm

'y' zie stfh

1475 = LsLþtksf./cn

lm Hochbau

4

þ=900

2

g = 1804 kgf

tvl = 63980 kgfm

o = 1.80_4 l< I,5, + 639,9000 x I,5. = 20 + 2300 = 1320 kgf /cm
rs6 417 o Ltd 7*/s-

2



81033-r ]

op 6100 mtr. + !7187 = I,20 -) 5 x I,20 = 6100 mtr.
r5

!¡[ = 21611 kgfm g = L202 kgf

Proflel IPE 500

2

o 3 216fI00 x I,5 = 1680 kgf / cm

r930

,J Ho. [ue.A¡ nsìn6

.2
o 3 = 10390 = 4225 kgf /cm <:.

2,45

222
+ 8115 + 9r + L0?,5 +

z
cm

2 2 2 2 2 I 2

Ex

F per bout = 6398000 x 113 x 1,5 = I0350 kqf
2 x 52390

2

BouÈen M 20 As = 2,45 cm

2

5600 kgf,/cm

2

r074 I x I,5 = 430 kqflcm
22 x 0,7 x 2,45

2 t

ol= 4225 +2x 430 =4268kqf/cm < 5600

8 +,-r8,5 + 29 + 39,5 + 50 + 60,5 + 7L
2

f I3 = 5"2390

å6

2
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Boutverblndlng midden van llqqer

g r 10236 kgf

prytng force ![ = t0236 x 0,47 = 4810 kgfm

2Ex-L2
2 2+26 +

2

40 = 2420

F in bout = 48f000 x 40 x 1,5 = LI925 kgf
2420

Í'trek per bout = JJ93å + 10236 x-,1,? = 852L kgf
2 6

toe te passen bouten M 24

ot=852 I x 1,5 = 3620 kgf /cm? < 5600 kgt/ 2
cm

3r53

Verplaatsinq-----+Æ

invloed verstli vingen

'lùtoo

It'l

I L I
¿J¡ I t

^ tgL
factor I

Cså"¿
I + 277t9 S{f,f =

2 x 482ÍA
2

factor llqqer

2xr+187500

stl

È-l(
c'l

ñé+
= I r14

2 x 4rg,e€lêæ
I

¿(5 -)

ntt
/¿

1,68

3



Verpl-aatsing rl, tl^¡r

1[r

8r033-r3

=1¿

TnÊ;t
rPl

fi¡. Ltts L¡.ru.

t.q.v. I ton

H = !f-33. = 1,90
9,25

M B - lr90 x

E ôC=+I

1

T
\

0,125 x 601 x 17,62 = 23323 kgfm

v
L

6t25 = II,87 tfm flf{ ðrM È h

¡I

*r

/M *wr, ! I

4,

3 x 63980 x L]
6372f x 1,68 I

f4

870x6 25 t + 14 ,77e

+ /3 x 63980 x 11, 870 x L7,87 + 82,32

3 482oo x r, 14

)

I /3 x 23323 x 1I, 870 x L7,87 30,0r
48200 x l, I4

0 t32 ryf n'€-= 6-7loQ

2roq

67,08

0
ô

t.g.v. eigengewicht = 316 x 32 = 1615 cm

610 \
//1, /
l[' I //Yt

2 ÜcJ 
nrn

, rlt$tb
J

//n t
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Horizontale verplaatsincr

lln}

M I x 3 x 6,25 2,A27 tfm
9,25

-{
FI

{

tJl
el

--si
I

¡

I

-1

ôb 2,927 x 16,8
llr87

2,86 cm
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Stablllteit ln lanct ST i-chtinq

L

q

f,
\.Q

vq gem. = 4r3 x 7L x LrZ 50 x 7I x 0,04 = 366 + L44 =.5I0 kgf

2

Irrêx. randstaafkrachten = 0 L25x5I0x35

^

74 6 60 kgfm

2 x 6,40

3åï t.l

D max. = .If.r9f. x 510 = 4556 kgf \/

= 67500 x 1,5
t55

Ç totaal

tl

2

max..diagonaal S - 4,5 + 6,40 = 7,82 mtr.

F in staaf = 4556 x 7,82 = 5570 kgf
6,4

Profiel loodrecht tussen spanten He I40 A

|= 640 =LLz (, = 2 ,424
5,73

od = 4556 x 2,424 x 1r5 = 530 kgf /cm
31r 40

/0l' LÒ -- 
(r,rzi

IþI)
î)() ¿-

2 \

653 lluft dakbelasting

= II83 kgf/cm
2
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t = 6,,? x 0,132 å 6,*l = t,33 cm

r030

DlagonaaL

/

2

Prof iel L 70.70.7

o E 5570 x L5 = 1045 kctf/cm
I

Randstaaf

An = 9140 -t,40 = I cm

èr'Ì'frr f

Artll -

F ç r rr

q

f=L32x6,4=425k gf V
2

t![ = 0,286 x 425 x 4,45 = 540 kgfm

'Profiel lle 160 A

), = 445 = tll û) = 2 ,382
3r98

9qr

2

o d = 639.0 x,å,98?-x 1,5 = 585 kgflcm
38rB

ob=54000x1,5 = 370 tt

220

o totaal = 955 kgf/cm

F ] = 31381 x 425 = 1440 kgf
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KoLommen in kopqevels

-.{
*S

)

KoLomrnênD-E-F

g v¡ind = 7I x lrl x 4,45 = 348 kc¡f /mL

2

ft{ = 01125 x 348 x 9,50 = 3925 kgfm

Profiel He 20'0 A

À- 950 =It5
8,28

û) = 2,55 oe=L567kgf/cmz

Nx=1567x53'8=39
f440 x I,5

o = r440.x t,5, + 3? x f?2590 x,lrs = r05 + r55 =l 0 kgflcm
53r8 38 389

f =6,2x 01348x9r5q= 4,67 cm=0,OO5L < 010037

3690

KolomB-C-G-H

L

2

f¡l = 0tL25 x 348 x 8100 = 2784 kgfm

Profiel He 180 A



8r033-r8

2

| = 800 = f08 (¡ = 2,276
7 ,45

Nx=1780x45 l=37
f440 x Ir5

o-f440xI 5x2 276+37x278400x1 5-
45,3 36

a

llO + 1460 = r570 kgf/cm

294

4

f=@=3,52cm=010044L
25r0

oe = 1780 kgf/cm

4 0,0057 L

q=2,5 x400+3x (20 50 ) r750 kqf/m

t. V. O

Proflel [Ie 200 A

metselwerk as I0

0+

l*^ r

/

2

![ = 01125 x f750 x 4,45 = 4330 kqfm

Profiel He 220 A

2

o = 433000 x I,5 = L260 kgf/cm
5 r.5

f = 6,,2 \ L,75 x 4,41 = 0,80 cm

5410

,Proflel om praktlsche reden He 260 A aanhouden f,b"v. oplegglng
metselwerk,

l' = 4,45 x 1750 = 7787 kgf

asD-E-f'

MM,
1440 + 7787 ) xL5x2,55+f555=22LLko= (

53rB

gf/cm
2



a
8r033-r9

2

ASBC G.H

, Proflel He I80 A

o=(1440+7787) x 1,5 x 2,276 + 1460 = 2L55 kgf / cm

45,3

Wlndbokken

fl = 5I0 x L7,87 = 9115 YrJt /

op te nemen door 2 windbokken

$ r 8140 mtr.

F ln stljlen + 9115 x_Q,50 = 5560 kgf
2 x 5,33 í---.- V

F ln diagonaal r 8¿40 x 9115 = 7180 kgf
5133 2 "----*

Profiel plat I00 x l0 An=8cm

o - 7180 x r,5 = 1350 ksf/
I

Regel ln kopqevels

g $rind = 4r5 x 7I x lrl = 350 kqf/m

2

!l = 0rI25 x 350 x 4,45 = 866 kcffm

Proflel rPE r40

2

o - 9860,0, x 1,5- = 1680 kgf /cm
77 ,3

v

2



8r033-20

24

f - 6 x4 5x 3 Ir09 cm

54r

Dakbalken In laasbouw

Llggers h.o.h. 5r33 mtr.

g ! 5,33x88+20 500 kgf/m

2

M I 0r125x500x5185 2L40 kgfm

Proflel IPE 220æ
2

o-214000x1 5 I275 kgf/cm
252

4

f, I @=r,3lcm
277 0

0,24 L

)



8r033-21

í)

Liqgers t.p.v. creche

,

J

a-

Balk A

BelastLnq

dakplaten + houten balklaag + dakbedekking

plafond

t,otaal

nuttlge belastlng

2

= 45 kqflm
tE ltLJ

2

= 60 kgflm

= 100 u

totaal = f60 kqf/m

4/

2

g=3x160+30'-510k9f/m

Overspanning 6r00 mtr.

2

tr{ æ 01125 x 5r0 x $ = 2295 kgfm

Proflel IPE 200

2

o B 229500 x Ir5 = 1775 kgf/cm
r94

4

f =5,2'x 0r5lx$ =2,L2 cm

1940

zeeg van 20 mm



8r033-22

Balk B

q r 160 + 20 = 180 kgf/n

2g r 01125 x r80 x 2,8 = 176 kgfm

ProfLel He r00 A

BaLk C

!i = I80 x lr40 = 252 kgf

q'"r'

Q.Qs

o - 993.99_å_]¿å = e60 kqf /cm
155

f-6 2'x 0 32 x 4

r030

b
g=2x160=32CI

kqf /t

2 2

ft{s01125x320x4,25 +252x2x2 25 = 722 + 268 = 990 kqfm

4 t25

Profiel He f40 A

2

,)

R A = 4,25 x 320 + 252 x 2t25 = 680 + r35 = 8r5 kgf

¡+

25 +9,86 x0, 252 x 4,25 = 0163 + 0rt9 = 0'82 cl

ro30

4 t252



Balk D

NtE n-51

8r033-23

= 5,33 x 88 + 30 ra 275 kgf,/n

l.a< fl-.o-

RCr 275.x !r.?5 + 815 {_3 + 25,2_ I I = 1220 kgf
4 ,25 4 ,25

D o I L220 ( 8r5 + X x 2,75 ) * X = tr48 mtr.

2

2

lr{ r L220 x I,48 2, 75 x L48 815 x 0,23 = 2220 kgfm
2

Proflel tle 160 Aæ
2

o r 222CI0 0 x 1,5 E f5I0 kqflcm
220
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il,
--4

lillndbok ln 1s

l" I
x 7L x I,2 Ç,44 + 0,35 = 1860 kgf

-".,|r

Lro't

¡ 4.r{. J
t

l 2

tlr 3 + 6,25

l

2

t' In ettJlen = 1860 x J = f480 kgf
4,4 x 2

In dlagonaaL

2g r 4r4

F - 9J-39, x fE = L7 4s kgf
4t4 2

2+J =8,26 mtr.
)

,
Proflel pIat r00 x 10

otr'I7'{'5xI' - 327 kgf/cm
I

An=8cm

2

I
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FUNDERING

BetonkwaLttett B 17

Staalkwallteit Fe 500

Toel,aatbare gronddruk = L kgf /cm

Stroken ln Ia g evel 850 mm br.

BeIastJ.ng

randkonstruktle

(I,3+5,85)x400

totaal

2

= 2860 kgf /m

= 240 rr

I

I
= 3100 kgf,/m.

2o 9r. - __3199_
85 x r00

= 0,36 kgflcm

fr{ - 0,36 x r0O x 85 x 9:€ = 325 kgfn
24

AA-70mm ø I - rso t{2

Slroken 1n k 1 850 mm br.

BeIaaÈing ( 0180 + 9,25 ) x 400 = 4020 kcJf./n-

2

o gt. nr _ 4020*
85 x I00

= 0,48 kgf /cm

Stroken t.p.v. kantine creche 600 mm br.

BeJ.astlng = ( 3,30 + 0,7 ) x 400 = f600 kgf./n

2. ¡ã 1600ogr
60 x 100

E 0,27 kgf/cm



8 r 03 3-26

Uit staalkonstruktie

P r 5,85 x 500 r L465 kgf
2

o gr. max. = CIt27 + 1465 = 0,52 kgf,/cm
60 x r00

M - !|¿!¿ x 325 = 469 kgfm
0r36

2

AA = 101 ¡nm ø I - rso

n

2

)

Poeren ln k evel as I

F ult staalkonstruktie = r440 kqf

Hultwlnd=7Lx0 ,8 x 4,45 x 4t65 = f175 kgf resp. 588 kgf
d'f

15
l$r,l¡

¿\oo t^^ vr^

J-.-
M I a + 1440 x 8,5 + 588 x 80 = L2240 + 47000 = + 59240 kgfm

M 2 = * f440 x 8r5 - ll75x 80 = L2240 - 9400Q = - 81760 kgfm

e !¡ 8f760 = f5 < '100 50 15 = 35 cm

5460 6

o 9r. 5460 0 ,54 kgf /cm
r00 x f00

t.g.v. lt{ = 81760 x $ = + 0r49

r00

o gr. = + 1,03 / + 0,05 kgf/cmz



8r03 3-27

Momenten zle Barés

Y'l aI /a 269 = 0,2I
r'200

q = f20 x I00 x I,03 = L2360 kqflm

2 ¿

!{ = 0rI54 x f2360 x I,2 = 2740 kgfm AA = 63I mm dubb.net,,ø 8-ï50

M xos - M yos = 01076 x 2740 = f352 kqfm
0r154

2

AA = 298 mrn idem Ø 8-75

Poeren as l0

F uit staalkonstruktie = 1440 + 4,45 x 1750 = 9230 kgf

H ult wind = 7L x 0,4 x 4,45 x 6 x I = 250 k_qf

9

Lfjnlast = 0"8 x 400 + 3 x 100 = 620 kgf,/m
9tu

Lu
jlsô

t J'" l
I

I

Sco

0o"

lvt = 9230 x 10 + 620 x18,5 + 250 x B0 = IL7570 kqfcm

r I 7570 Ilr90 cm < L20

6

e=
( 9230 + 620)
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2

o gltr. 9850

r20 x 120

t.g.v. M ¡E 1f7570 x 6

.0,68 kgf./cm

= { 0140 il

o gr.= L,08/+ 0,28 kgf/cm

3

r.20

2

M - ¡rgg x 2740 ç 2873 kgfm
lr03

Poeren onder hoofdspanten as A - J

F ult Etaalkonstruktie = 10748 kgf

Í' ult metselwerk = 6,5 x 400 = 2700 kgf

H uit spatkracht, elgengewlcht + nuttig = 10236 kgf

(
IA

1
çtÀ

5o

f lo*., 
{

AA = 665 mm dubb.net ø 8-150

\o{s6

1

)

l* -l*----" .-

[r{ = 10748 x ,4,F + 10236 x 75 = I4:4}l.g kgfcm

504374 = 37,50 cm > 200 ïtJet
(r0748 + 2700)

e t = fOO 37,50 = 62,50 cm

(10748+2700)xl=0

6

2 I
I

-lt
rì--;-
rì*

r

I

I

I
1

I

;

^'i

' o 9r. =

3x62,50x200
,7L kgf/cm

íÌ. ri ,.



11d¡ [r t9

81033-29

-a l{Lt4o

ldem t.g.v. wind

S¿¡n-

e = :gjJlf_ = 8,63 cm

77 22

o gt. = _ig3l
200 x 200

4- û6to
T-

wi van llnks

!! r 5022 x 24,5 + 2530 x 75 = 667II kgfcm

+ 667t1 x $ = 0,L25 + 0,05 = * -0, L75/+ 01075 kclf /ct--._--.T-
200

Wlnd van rechts

!{ = 6139 x 24,5 7240 x 75 = 392594 kgfcm

e = 392594 = 44,42 cm > 200

883e 6

e ] = I00 44,42 = 56,58 cm

O $I . = 8839 2 = 0,52 kgf /cm
3 x 200 x 56,58

Voor momenten zie Barés

y=1 al 550 = 0,275/a
200

)

g = 200 x tOO x 0,7I = 14200 kgf /m



2 2

A.A = 819 = 434 cm

)- dubb. ne

8r033-30

8-r50

ft{ r 0rl.I2 x f4200 x | = 636r kgfm

Kontrole t.Þ.V. windbokken

asA-rI

r-3 4556 x 6,25 = 5342 kgf
5,33

ult sPant 10748 x 3]9¿ä = 558r kqf
6r0

r ] = 5342 + 5581 = rQ923 kqf tu. 10748

r)=-5342 +558r= 239 kgf < 10748 \

aEl 10

F V - 1480 kgf uit wlndbok

Lnvl-oed, nlhil.



Plaat 2900
+

eigengewlcht plaat

nuttlg

af,werklng

..} (^ -*- ___ìl

v
g = l, x 9 00 = 1710 kgf. /m

¿

= 432 kgf./m

= 400 rr

= 68 rr

t,otaal = 900 kgf/n

)t?
* 0*n 

r1

ÙJ

8r033-3r

(

e/4

2

o4

I
I
t

'.)

02Ò

Çf¡[ = 0rI25 x f7l0 x 3,50 = 26L8 kgfm

Betonkwal.lteit B L7

StaaLkwallteit Fe 400

ú

2I
AA r 733 = .523 nun /m

lr40
ø r0 150
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