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PARTIAL FACTORS FOR RESISTANCE

Structural steel
mo =10
e =10
w2 =11

Parts in connections
ym2 = 1.25 (bolts, welds, plates in bearing)

Table 3.1. Values for yield strength f, and ultimate tensile strength £, from product standards (EN 10025-2
and EN 10210-1)

Steel Thickness range Yield strength, f, Thickness range Ultimate tensile strength, f,
grade (mm) (N/mm?) (mm) (N/mm?)
S235 t<16 235 t<3 360
16<t<40 225
40<t<63 215 3<t<100 360
63<t<80 215
80<t< 100 215
S275 t<16 275 t<3 430
16<t<40 265
40<t<63 255 3<t<100 410
63<t<80 245
80<t<100 235
$355 t<16 355 t<3 510
16<t<40 345
40<t<63 335 3<t<100 470
63<t<80 325
80<t<100 315
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Table NA.A1.1 — Values of ¥ factors for buildings toEN 1990
Action Jleay Jladi Yo |1 |2

Imposed loads in buildings, category (see EN 1991-1-1)
Leilinal coen A1 8 Al Jlaa)
Category A: domestic, residential areas Ay 4uui 0.7 |05 |03

Category B: office areas S Al 0.7 |05 (03
Category C: congregation areas  «Ylial gisale 4 0.7 |0.7 |06
Category D: shopping areas 3 3a5 (3halia 0.7 |0.7 |06
Category E: storage areas Giled ghue (3hlis 1.0 {09 |08
Category F: traffic area, vehicle weight <30kN 0.7 (0.7 |06

Lo O35 <30kN eila) S
Category G: traffic area, 30kN < vehicle weight <160kN | 0.7 (0.5 |0.3
30kN < &all 535 <160KN sl S

Category H: roofs? (il 07 |0 0

Snow loads on buildings (see EN 1991-1-3) il Jlaai

For sites located at altitude — H > 1000 m a.s.l. 07 |05 (0.2
51000 e 33 ol mhas O Lo lis )f 481 50

For sites located at altitude — H < 1000 m a.s.l. 05 (0.2 (O

S 1000 e u 3 Y sl mhas G Leelis ) all e

Wind loads on buildings (see EN 1991-1-4)zb M Jsl |05 |02 |0
Temperature (non-fire) in buildings (see EN 1991-1-5) 06 |05 |0
Gl lae 5 )l Jlas)

2 See EN1991.1-1: Clause 3.3.2 (1):On roofs, imposed loads need not be applied in combination with

either snow loads and/or wind loads ) . L. .
gli)l! Jleai g g1 e.ml Jleai é.t‘p.“ Jaa¥l S 5 s
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Classification of cross sections

Outstand flanges
c c C
t : T =
Rolled sections Welded sections
Class Part subject to compression — Part Subjcc} to bending and coqlpfcssioq
Tip in compression Tip in tension
Stress ac |aC
distribution _-J—"' . + [T
in parts N e 2 %
(compression I I-—-i "I f u Y | R
positive) d =< e
9 9¢
1 c/t<9% clt<= c/ts——
o oo
10e 10g
2 ¢/t<10g ts— c/t<
a ava
Stress
distribution L+ | __%
in parts ¥ e 3 | ' 22
(compression i I'—'l i . I. c .l | E '. c .|
positive) I '
t<
3 c/t<14g c/t<2leyk,
For k, see EN 1993-1-5

= /235/fy
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Internal compression parts

- TC . c - R _ Axis of
bendin
- L1 . ) t
C : t c i t [ ’t Axis of
= = - - — bending
e 2 2
Class Par;es:g__icct = Part subjec} o Part subject to bending and compression
ing compression
f, f, f
Stress — — —
distribution + + acz
in parts c ¢ c
{compression " =
positive) f f:;-_ 3
whena>05: ¢/t< 129681
1 c/t<T2e e/t <33 36“_
when 0,5 clts ==
(13
when e >0,5: ¢/t < ];;681
2 c/t<83¢ c/t<38¢ 415-
whena <05: c/t<— s
o
f f
Stress — - f y
distribution t
in parts c " c c
{compression é. ]cl?
positive) fem— . -
y Wiy
when y > =1 c/tS—42-£—
3 c/t<124¢ c/t<42 0,67 + 0,33y
when y < =17 : ¢/t < 62s(1 =) /(=y)

*) wy < -1 applies where either the compression stress ¢ < f, or the tensile strain g, > f/E
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Class Section in compression

Stress distribution across

1% —h
section (compression ‘=1 H : Angles
positive) b
h

3 h/tslSE:b—;—sﬂ.Se

t d Tubular sections
Class Section in bending andfor compression
1 dit < 50°
2 dit < 70s%
3 dit < 902

NOTE For d/t > 90" see EN 1993-1-6

Tension Member Design..—

The Eurocode 3 design expression for yielding of the gross cross-section (plastic resistance) is
therefore given as

Af,
Npira = = (6.6)
Tmo

And for the ultimate resistance of the net cross-section (defined in clause 6.2.2.2), the Eurocode 3
design expression is

0.9A 0 fi
™2

Nyra = (6.7)

BJLA.UAM dana _J.i



The tension resistance for angle sections connected through one leg must take into
account the eccentricity between cross-section centroid where tension is applied and
the centroid of the leg where it is resisted. Accordingly, the cross-section should be
checked for tension and bending. This check may be avoided if the resistance to
tension is determined from:

* for connection with one bolt (Fig. 3.4a):

20:-(e2 —0.5dg) -1 -
NuRrd = (e2 mo‘O) Ju (3.9)

* for connection with two bolts (Fig. 3.4b):

w2

* for connection with three or more bolts (Fig. 3.4¢):

B3 “Anet* Ju
M B i e 3.
Nu.Rrd > (3.11)

where

ﬁz = 0.41if py <2.5dy

B> =0.7if p; = 5.0dy

Bs =0.5if p; < 2.5dp

B3 =0.7if p; = 5.0dy and

Apet 18 the net section of the angle profile.

el
2 621 ,,,,,
al T _ <
6 ’ a)
ZZZ[M
£l P el P1
@ < O -© <
b) ¢)



Compression Member Design

Ngg < N ra

A £ s £

N¢ ra =yﬁ (A 5e) 3 51 2 5 1 caall (e phaliall dal
Mo

A f - . . - £

Nera = —;Zoy (Ahal) 4 Ciiall (e alaliall Jaf e
Ngg < Nprq
A s s
Nb.Rd=% .3)\2}\1M \UACLM
_ Xerrly

Nb.Rd_T 4M\wclaw

X = ! — <1
N

¢ =05[1+a(1—-0.2)+27]

= ’Af L 1
NCT l 11

Aefffy _ Lcr \/Aeff/A
i A

NCT'

04 Ciiall (e adalidl e

Alzn\/ZTfy

f, (MPa) [235 [275 [385 460

M 93.8 86.8 76.37 67.1

0.76 1049|034 (0.21| 0.13 o giall ggus Jalas
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Bucklng curve
Buckling [ 5 235
Cross saction Limits abomt s3T5 < 460
axs 5335
5420
. V¥ a 3o
2! tr = 40 mmy .z b 2,
'Y
] = b b d
5 < | 40mm=t,= 100 -
= E—F c a
b h) ¥ ¥
2 t< 100 mm ¥y b 2
C ™ E—7 [
Wl
=
= ¥-¥ d =
tr= 100 mm T—F d c
t < 40 mm y-y | B
E E Z—Z [ [
)
= g ] - c c
tr>40 mm E—=Z d d
z g hot fimshed any a a,
==
2%
’ cold formeed any c C
genarally (except as v b b
E & below)
E'E
o B thick welds: 2 = 0,5t
= bt 30 any c c
ke, =30
|
2 £
|
- & ay | e | e
(=
— E 3
vl
E
?,‘. any b b
-
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Design of Beams
fy/V3

YMmo

Shear resistance V; rq = Ay

Lal) ot dalue

Jaall (35S Laxie H 5 1 alijaal) adalaall

2l Ll

Ay, = A=2Dtp + (L + 1)t | <0 Lovie (Lhaddl) [ralijnd) adaliall
2uall Uilge Jasl

A, = h,t, lazie ddgaically H 51 dagalall adalial
2eall Wilsa dasll (36

A, =A—h,t, () [ 5 H 3l desald) adaliall

Wlse dasll o< Lasie ddgially

A, = Ah/(b + h)

G dejid) Aldiied) Al adaleall
Ulse deall (sS Lavie 23,81 4SLend)
(3l

A, =Ab/(b + k)

@iy Adjid) Alied) Al adalidll
Uilse deall s Levie 23,8l 4SLeud)
ol

A, = 24/m

@l Ausal) 5 Aejall Ll adaleal
Al aSleud)

Moment resistance

Wi f; . .
MC,Rd = Mpl,Rd = }/I;/on 2 51 Cauall (1a :_L.Luﬂ °

Welf .. i .
Mcra = Meypa = yi,,oy 3 Ciall (0 adaliall @

Werrf: . .. .
Moga = Moga =2 (uimil) 4 i o i

Lateral torsional buckling resistance My pq = x.rW, I

Y YM1

Wy, =Wy

ZJIM\UA&LM
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Wy = Wel,y 3 Caall (e CL.UMM
Wy = Weryy (Aiaill) 4 Ciiall (o alalial
IRRCTREREIRN:
cuiaill Jiaia | Limits 2sas) bl & 5
Buckling Cross-section
curve
b h/b<2.0 H 51 crosse dss 3pkalinal 48 jaall adaliall
) e dgiall deydal) adalidl
c 2.0<h/b<3.1 retal crie gl Aogglignid)s
5 H Rolled doubly symmetric | and H-
>3.1 sections and hot-finished hollow
sections
d ¢ sisal) (B @adas o 32l 6 Lanie L5 3l adali
A i )l
Angles (for moments in the major
principal plane)
d G AV Al jad) adalaal) S
All other hot-rolled sections
c h/b<2.0 O sae Jsa 5 hliiall 4 salall adaliall
3,4l ACEAl de jadll adaladll
d 2.0<h/b<3.1 e el il
Welded doubly symmetric sections and
cold-formed hollow sections
1

XLt = -
¢ + ,,(pLZT - .BA%T

1.0
<1.0and < T

LT

r = 0.5[1+ aLT(ZLT - /TLT,O) + .BA_%T]

aLT uasﬂ\ Q)\AL’.A

Buckling curve cuiaill Aaia

a b c d

Imperfection factors ait o=iill @las | 0.21 | 0.34 | 0.49 | 0.76

'&Jw\ dasa .J.i
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XLT,mod =

f=1-05(1-k)[1

B /TLT,O kil g 5
0.75 0.4 § sia sl Ji e
1.0 0.2 Aallly aiias
2T < 1.0
—2.0(4;,r — 0.8)2] < 1.0
Moment distribution » sl dakai k.
(I 1.0
w=|
(s I
daysl 133 < 033y
~ U 0.94
il 0.90
WA 0.91
|| 0.86
hWA 0.77
WAIII 0.82

N\

Wyfy/Mcr

12

b LS gsne Jsn 8plaliiall ahaliall £ DU ddlail) duasi waad (S Al A oS

ZLT =

Th — 1
LT \/'a

A_z = Az/ll

UVDA,/ By
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1
V =
4l k2 22 , I
J (&) + wEmam G
il JLEY) a8 Jeall delin Y Leie dld) A8a]) Jasais (S
1
V =
L 1.2,
\/ 1+20 Gyt
1
D =
I,
1 - +V szg E
End Moment Loading ¥ % G

+0.50 0.86 1.36
+0.25 0.80 1.56

0.00 075 1.77
-0.25 07 2,00
-0.50 0.67 2.24
-0.75 0.63 2.49
-1.00 0.60 2.76

+00 100  1.00
A ‘l,\ D 075 092 117
M

-1 w<4
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Loading and support Bending moment diagram C
conditions
CYYYIIIIIIYIVYIYIYY - -
v" S 1127 | 0454
Vay 7AN
YYYYYIVYYYYYYIVYY w‘ﬂ
i} f 2578 | 1,554
v I | s | osso
A yAN
, 4 . 1683 | 1.

14

F.1.2 General formula for cross-sections symmetrical about the minor axis

(ENV 1993-1-1:1992)

In the case of a beam of uniform cross-section which is symmetrical about the

minor axis, for bending about the major axis the elastic critical moment for

lateral-torsional buckling is given by the general formula:

cr 1

(kL)

M. = C m2El, k)2, (kL)2Gl,
2 k| T. “2e.

~El,

'&JM\ dasa .J.i
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Table F.1.1 — Values of factors C,, C; and C; corresponding to values of factor k: End

moment loading

15

Loading and support

Bending moment dingram

Value of k

Values of factors

conditions c, c, c
w=+1
1.0 1,000 1,000
] | | 0.7 1.000 — 1,113
0.5 1,000 1,144
o=+ %
1.0 1.141 0,998
0.7 1270 |— 1.565
L] 0.5 1.305 2,283
v=+%
1.0 1.323 0.992
0.7 1,473 - 1,556
0.5 1.514 2,271
v=+%
1.0 1.563 0,977
0.5 1,788 2,235
w=0
M wM 1.0 1.879 0,939
; — M 0.7 2002 |— 1,473
T G ¢ | 0.5 2,150 2,150
- =%
v 1.0 2,281 0,855
M 0.7 2,538 |— 1,340
0.5 2,609 1,957
v=-%
1.0 2,704 0,676
Mrrre— 0.7 3000 |— 1.059
—— 0.5 3.093 1,546
w=-%
1.0 2,927 0.366
[T rr— 0.7 3.009 - 0,575
~—] 0.5 3,093 0,837
y==1
1.0 2,752 0.000
e 0.7 3.063 — 0,000
W 0.5 3.149 0,000

"SJLA...J‘ dana _J.i
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Table F.1.2 — Values of factors C,, C; and C; corresponding to values of factor k:
Transverse loading cases

Values of factors

Loading and support Bending moment diagram Values of k
conditions c, C, C,

fmaa:‘amn‘* Rl 1.0 1132 (0459  |0,525
0.5 0972 |0.304  [0.980

?mv!,_mms hwdl 1.0 1,285 1362 0,753
0.5 0712|0652  [1.070

F

I W 1.0 1365 |0553  [1,730

f ? 0.5 1070  |0.432  |3,050
F e =

4 iy lIth«rﬂ 1.0 1,565 (1267  [2,640

) 0.5 0938 0715  [4.800

F ? F 10 1,046 0,430 1,120
f—L—i—+—q. 0.5 1010 |0410  |1.890

o

Design of Crane Girder
& sadll Laall Al Jlaa) s 53
YY) Grj+V01Qua  Aserdl e Jlaa¥l plies Jpuan die

S

2iY6,Grkj+09%i5170:0ki syl ye Jlaal) S Jsemn i

"‘__w" w2 -ay/L)
g
S
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9 = ‘ - Level of
. L application
Zg of load
Shear Za
centre » :
y Centroidal axis y
Zs
[ 11 [

C,m%El k 1 kL)%GI
= L z \/ - + L + (szg - C3Zj)2 — (szg — C3Zj)

2
G T R
k =1.0 (saibuse 2ie () sallid (s Siladl alin)

kw = 1.0 (warping ahidl o s piafle Aald oy 15 a0 V)

Caaliall J85 (538 e (g Adlsdll hg
Ly Bf(l - ﬂf)lzhg

Iz cf
’3 — SV
4 Iz,cf + Iz,tf
When B >10.5 z; = 0.4(2f; — 1)h,

Zg = Zy — Zg

5.7.3 Crushing resistance (ENV 1993-1-1:1992)

For wheel loads from cranes, transmitted through a crane rail bearing on a flange
but not welded to it, the design crushing resistance of the web Ry,rq should be
taken as:

R_\'.Rd = 8y tw fs'u'/yMI

'&JLA»J\ dasa .J.i
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8, = ‘?(hR - . [f ) [1 o (affd/f_\'f): 9.8
where hg is the height of the crane rail

5.7.4 Crippling resistance (ENV 1993-1-1:1992)
(1) The design crippling resistance R,,rq Of the web of an I, H or U section should
be obtained from:

R, ra = 0,5t,°(Ef,,,)°% [(tdt,)°% + 3(t,Jt)s/d)]lyr
where s, is the length of stiff bearing from 5.7.2(3)
but s,Jd should not be taken as more than 0,2.

Where the member is also subject to bending moments, the following criteria
should be satisfied:
Fsq =R;pg
Ms; = M, g4
Fsq Mgy

and = +
Rl.Rd Mc.Rd

pogall (B

W. 13 [3 a L—a,\°
6max=s— N (1——W)—( W)
6EI, |8 L 2L

Lea’ (39 CSLad) aagll gl Jes W

Beam-Column Design

N M M
Ed + y,Ed + z,Ed < 1.0
NRd My,Rd Mz,Rd

MN,y,Rd = Mpl,y,Rd(1 - Tl)/(l - O-Sa) < Mpl,y,Rd

MN,Z,Rd = Mpl,z,Rd fOT' n<a

n—a\2
My 2 ra = MpizRrd [1 - (1 — a) ] for n>a
n = Ngq/ Npira

a=(A-2bt;)/A<05

'&J\.m.ul\ dasa .J.i
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a B
[ My,Ed ] +[ Mz,Ed <1.0
MN,y,Rd MN,Z,Rd B

P saad
a B il g
2 Sn=1 H 51 adsiall
2 2 @ §
1.66 <6 1.66 <6 s &5

1—-1.13n2 1—1.13n2

el Jidl) caiaty (ASH) Gudall) (3a8al

Aislaall 4 jgaall (55l agiad) Biad o) ans eaiall a8 uiat gl /5 S Cariad Cagan il
roas¥) e

Ngq LK My, g+ AMy g4 M, gq + AM, gq <10
XyNri /Y ¥y XitMy i [V M1 e M, ric/Ym1 '
N M + AM M + AM
Ed +K v,Ed y,Ed z,Ed z,Ed <1.0

zZZ

XzNric/Ym1 7 XLTMy,Rk/VM1 M, ri/VYm1

Nik = A, Myge = LW, AM;gq
Class 1 2 3 4
A; A A A Acrr
Wy Woiy Woy Wevry Wersy
W, Wiz Wpiz Wei,z Wers,z
AMy,Ed 0 0 0 Ngaeny
AM; gq 0 0 0 Ngaen,
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35S0 e B 5 A skl b Legilal (il amie ik 3580 sa chdi CDlalee Ky 5 Ky 5 Ky 5 Ky
il Jsaal) (g clalaall o3l (Ailae) (oalic o8 3aa3 (Sars . EN 1993-1-1: 2005

K,z 5 sz 3 Kyz 3 Kyy 4 (:d"s\é") GAL‘: <’~'~‘5
Ll Jalas Class 1 and 2 Class 3
K,, 1.8Cpmy 1.6Cy
KyZ 0.6K,, K,
K,y 1.0 1.0
K,, 2.4C,,, 1.6C,,,
:gltd\ d}d;“ e\h:wah Cnz 8 C‘my REREN) ef.'\:i
; Cyy and Cpy and Cyyp oy
Al ‘-t v q . ‘775111“‘”.- LLLLALEA S TT) 1 S —
Moment diagran s uniform loading T‘ concentrated load
-l<y<l| 0,6 +04y =04
Osa, <l | -1sysl 02+08a,>04 0,2 +0,8a, = 0,4
Dsys< 0,1-08a,=04 -0,8a, 204
-l<a, <0
sy <0 0 1(1-y) - 08, =04 0.2(-w) - 0.8, = 0.4
0<ay<l | -lsysl 0,95 + 0,050, 0,90 + 0,100,
Dsyel 0,95 +0,05ay 0,90 + 0,100y,
Al<ay<0
ay, = My/M, Ly <0 0,95 + 0,05a,(14+2vy) 0,90 - 0.10a,(142v)

For members with sway buckling mode the equivalent uniform moment factor should be taken C, = 0.9 or

Cysz = 0,9 1espectively.

Chay + Cune a0 C oy ¢ should be obtained according to the bending moment diagram between the relevant

braced points as follows
moment factor

bending axis

Cowy Yy Z-Z
Ce 2-Z Y-y
Cutt Yy Yoy

points braced in direction

EJ\.A.»J\ dasa _J.i



Interaction factors da il <Slalaa :(8-4) J gl
Sy PAPSA )L}M]\ CL;LJ\ ciau\ 8ha Jalzll
Lyl 5l L :
Criteria Section | Class 1 and Class 3 C
Interaction 2 Cross- Factor
sections cross-
Factors sections
Ky, _ Js (8-2) Jsill | (8-3) Jsaill Ciny
K, _ Js 0.6K,, K,, B
dia e e abladl) (8-7) Js& | (8-8) Jsal | €.,
Jull sl i3l | RHS
KZZ
La e sl ablad | (8-6) Jsal | (8-8) KA ¢, .
Jiall cla gill H
a e Js 0.6K,,, 0.8K,,, _
Jaall il gi
K,y
Lo e 5| ehlall |(8-4) JSal | (8-5) AN | Gy
Jiall cla gill H

21

(8-4) S (o Yoy keyy, leoad opnllal) Bl s alasiad (Kas 2 5 1 Cieal) (e adaiall ()5S0 Ladic

0.1,

Ngq

k,y =

For 1, <04% k,, =06+1,<1-—

- X =1-
CmLT —0.25 Nb,Z,Rd

0.1

Ngq

0.11,

X
CmLT —0.25 Nb,z,Rd

NEq

CmrT—0.25

Np zRd

G (8-5) JS&l (o Yok, oleend 20N AR alaicd (Sar 4 5l 3 Ciiall (g alaall ()5S Lenieg

0.051, Ngg -

§ 0.05 Npy
Corr —0.25  Np,pa —

X
CmLT —0.25 Nb,z,Rd

k,y, =

'&JM\ dasa .J.i
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2
19
E2.| " )
1'8 Niou e
A' 17 i’l_-o,l
Sy 16 // Norm
Gy 15 £ n g
/ Noyvm
14
_Nl__og
1'3 7 N!v,n
12 / -
= v — Nn -02
1.1 /;;’/ Nepn 3¢
1 =

0 02 04 06 08 1 12 14 16 18 2
non-dimensional slenderness /iy

182 itall (o Bl K, 1(8-2) < ,

AR
1.7 -

16 v—"l—- 1.0

Faem
15 7 N oG
—-—LN 3

_k.VL]d / LR 7]
/ 1 .N_“- 0.6

my 13 / / Nonm
12 /// T =04

. > / R SA 1
w2 — e

1 1

0 012 04 06 08 1 12 14 16 18 2
non-dimensional slenderness ,iy

-
3 il (g abliall K, 1(8-3) J<al)

1.000 + 5 B
_— =
o ans
0.950 < e Ne o4
\_‘ Nocss
o N
< Nu 2o,
»\\k = o 0.6
0.900 ~J Nu_ o
P ; Noers
o Nu _y0
0.850 ‘VLAM
0.800
0.750

0 02 04 06 08 1 12 14 _1.6 18 '2
non-dimensional slenderness ,{Z

Crur = 1.0 dal 050 1&2 Ciall | ghaliall K, £(8-4) J<al

3‘)\.4\“3\ daaa .J.i
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1.00 -
o -S_Q\ Nt _q2
098 \\ S~ v;, .
0.97 ‘\‘ o
0.96 \ 3""!'— = 0.6
0.95 \\\ Xu__os
0.94 N o
Hu_ o
0.93 Nizas
0.92 ;
0O 02 04 06 08 1 12 14_16 18 2
non-dimensional slenderness /,
Cowr = 1.0 dal 50 3 Ciall (e | phllll K, :(8-5v
N
24 TV%‘:‘: - 1.0
22 P Hu__ gy
2 / LN )
18 Z T 0
16 7 Nes  _ 0.
1o y 2 i
1.2 /Z:/ Foem |
1
08

0 02 04 06 08 1 12 14 16 18 2
non-dimensional slenderness /4,

182 Ciiall e | Hliall K, 2(8-6) J<al

™
1 8 ND,L.‘ He
A’
——.
1'6 "'..l.l‘ L
AV
: e P Y
_kH_ 1.4 4 Ny sae
Cm: 5 / 4 N s
/ Nyame
1.2 L e T
/r/ — “"vu.u z
/
1
08

0O 02 04 06 08 1 12 14 16 18 2
non-dimensional slenderness /,

1&2 cinall 0 RHS glliall K, :(8-7) J<al
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Connection Design

bl adalie Cilaliay HUadl

36 |33 [30 [27 |24 [22 [20% [16. [12 (mm) eyt L
1020 |856 |706 |573 [453 [380'.[314 201 [113 A(mmz)aemw Ll
817 |[684 |561 |459 |353 (303 (245 |157 |84.3 doilall dalidl
A (mmz)
e daglia
109 [88 [68 [58 [56 [48 [46 | cdisl
900 640 480 400 300 320 240 fyb
N/mm?
1000 800 600 500 500 400 400 fub
N/mm?
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Shear resistance of bolt
avfubA

Fv Rd —
' YMm2

a, = 0.6 Cinall (e 2Dl
4.6, 5.6, 8.8

a, = 0.5 ciall (e 2l

4.8, 5.8, 6.8, 10.9

o G (e palll (Gois

a, = 0.6

Bearing resistance of bolt

kiapf,dt
Fyra = —]/
M2
. €1 fub ) -
= —: — 1. i) 2
ay = min (355 2% 10) el 2l
_ . (P11 . fu_b_
a, = min (—3d0 0.25; £

1.0) L 2l

e
k, = min (2.8 X d—2 —17 2.5) Ayl el

0
P2

ki = min (1.4 x——1.7; 2.5) Lol el

do

Tension resistance of bolt
szubAs

Ym2
Combined shear and tension of bolt
F. F,
v,Ed t,Ed <1.0

+
Fyra ~ 14FiRa

Ft,Rd =

'&Jw\ dasa .J.i
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Design of Trusses
& LS BS EN 1993-1-1:2005 3530 Annex BB alell (a5 yeaiall wigh Jshlly Jladl Jshall sany
Al Jgand

In-plane buckling Out-of-plane buckling

1. General Rules

— chord members 1.0 1.0

— web members 0.9' 1.0
2. |- and H-sections

— chord members 0.9 1.0

— web members 0.9 1.0
3. Hollow sections

— chord members 0.9 0.9

— web members 1.0 1.0
4. Angles

— chord members 1.0 1.0

— web members referred to in text referred to in text

1 provided that adequate end restraint is provided and the end connections
supply appropriate fixity (i.e. at least 2 bolts in bolted connections).

Aery = 0.35+ 0.0, for buckling about v-v axis
hetry = 0.50+ 0.7y for buckling about y-y axis

Aeirz = 0.50 + 070, for buckling about z-z axis

N\

EJ\.A.»J\ dasa _J.i
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wind loads gLl Jeai 12-3

Wind velocity and velocity pressure 4l Jaag Ll dsyw 12-3-1
Asall isid ey 2L il e s ) Vp &aulu¥) 2L Aoy o Vi Bassiall 2Ll de jus saa3
000 AL Vi Aaala! Lyl e s 20855 L dunyliaig
Vi = Cair * Cseason * Vb0 (12‘1)
2 sll Ligluas 33335 olas¥) dalas Cgyr
25l Liglusa 32535 Gougall dalaal) Creqson
L) Wyl depud 3043 20l V)
) AN Vi ddacesial) 2Ll deje aaaig
V,(z) =C.(2)-C,(z) -V, (12-2)
235l Lslese 23505 eyl Jalas Co (2)
1Al AL dasag aBgall isdd Jalae € (2)
C.(2) = k, In (io) for Zmn Sz < Zmar  (12-3)
Cr(2) = Cr(Zpmin) o f0r 2< Zpin (12-4)
IS
disall il e 2Ly (12-1) deanl (e 2asa &35da Joha 7
Al Caan e 3l (12-1) dsaadl e 2asy a1 eV z,,
Zmax = 200m

10Ul AL (e dasg Agdall Job o aainy Jalas k-

0.07
k, =0.19- (%) (12-5)
(12-1 Jsasll & 1l Caseall 53 adsall) Zo = 0.05m
Ul Al 0, Z Ll Y (gl il sy

o, =k, -V ky (12-6)
2l Uslsa 3509 ¥ Jalea oy 3
s3Il A 1, (2) Ll blacal Bad aas ale
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_ Oy _ kqy _
1,(z) = i oD for Zmim S Z =< Zpg, (12-7)
Iv(Z) = Iv(zmin) fOT' zZ= Zmin (12_8)
1l A8all Gy sl depudl Jaia sasy
1
Gb = 2 pVE (12-9)

1.25 kg/m? o g elsgll (e asaall 5asly A5 p réus
;4 Al Z ¢ Ul sie Qp(Z) adae V) Aoyl Jaria sany

%@ =[1+7-1,@D]-2p- Vi) =C(2)-qp  (12-10)
13l Aally 2as exposure factor Lyl Jaleas Cp (2) o Can

Ce(2) =[1+7-1,(2)] - C2(2)- C§(2) = qp(2)/qp,  (12-11)
iy adgal) Capiaily (¥ pdaw (358 ¢ U DU S €, (2) prapell dales i (12-2) Jsaad) g5inss
(12-3) JSall b Wiy w038 ansy 35 Co(2) = 1.0 Cus ddacusia )Y

(12-1) Jgaal

k, Zmin (M) | Zg0(M) dhsal) Ligdd iua
0.156 1 0.003 JSA) adl e dagiho sl (3hls 0
(12-2a

0.17 1 0.01 | legyie pe il dlaia bt 5 s |
(12-2a <) e G5t Hlage

0.19 2 0.05 | wlacY) Jie doaidia Cilegy e <)y shbia |

e B2 Lie (Al ¢ lasl) dlgiee Flses
J<all) @il g i) Caaa 20 G Ja Y
(12-2b

0.215 5 0.3 o Al ol dadiiie cile gy e slaie (3halia 1]
20 e up ¥ Slilae saclie 48 8 (3ilsm
lgally Al Jia) (3ilall & i) Canna
(12-2b J<all) (L clially

0.234 10 1.0 slaza lginlue (0 15% e Ju Y Gl IV
J<all) 15 m e a i) Jawsgie Ay
(12-2c
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Co(2) canll Jalaa :(12-2) Jsaall

Z | Zone | Zone | Zone | Zone | Zone Z | Zone | Zone | Zone | Zone | Zone
(m)| O I I 11 v (m) 0 [ I i v

2 | 214|188 | 142 | 0.78 | 0.29 52 | 3.98 | 3.83 | 3.50 | 2.90 | 2.37
4 249 | 2.24 | 1.80 | 1.15 | 0.64 54 | 401 | 3.86 | 3.53 | 2.93 | 2.40
6 270 | 247 | 2.04 | 1.38 | 0.86 56 | 4.03 | 3.88 | 3.55 | 2.96 | 2.43
8 286 | 2.63 | 2.21 | 1.56 | 1.03 58 | 4.05 | 391 | 3.58 | 2.98 | 2.46
10 | 2.98 | 2.77 | 235 | 1.70 | 1.17 60 | 4.07 | 3.93 | 3.61 | 3.01 | 2.49
12 | 3.09 | 2.88 | 2.47 | 1.82 | 1.29 62 | 410 | 3.96 | 3.63'| 3.04 | 2.51
14 | 3.18 | 2.97 | 2.57 | 1.93 | 1.39 64 | 4.12 | 3.98 | 3.66 | 3.06 | 2.54
16 | 3.25 | 3.05 | 2.66 | 2.02 | 1.48 66 | 4.14 | 4.00 | 3.68 | 3.09 | 2.57
18 | 3.32 | 3.13 | 2.74 | 2.10 | 1.57 68 | 4.16 | 4.02 | 3.70 | 3.11 | 2.59
20 | 3.39 | 3.20 | 2.81 | 2.17 | 1.64 70 4.18 | 4.04 | 3.73 | 3.14 | 2.62
22 | 344 | 3.26 | 2.88 | 2.24 | 1.71 72 | 419 | 4.06 | 3.75 | 3.16 | 2.64
24 | 350 3.31 | 294 | 231 | 1.77 74 | 4.21 | 4.08 | 3.77 | 3.18 | 2.66
26 | 3.55 | 3.37. | 2.99 | 2.36 | 1.83 76 | 423 | 410 | 3.79 | 3.21 | 2.69
28 | 3.59 | 3.41 | 3.04 | 242 | 1.89 78 | 425 | 412 | 3.81 | 3.23 | 2.71
30 | 3.63 | 3.46 | 3.09 | 2.47 | 1.94 80 | 4.26 | 4.14 | 3.83 | 3.25 | 2.73
32 | 3.67 [3.50 | 3.14 | 2.52 | 1.99 82 | 428 | 4.16 | 3.85 | 3.27 | 2.75
34| 3.71 | 3.54 | 3.18 | 2.56 | 2.03 84 | 430 | 4.17 | 3.87 | 3.29 | 2.77
36 | 3.75 | 3.58 | 3.23 | 2.61 | 2.08 86 | 431 | 4.19 | 3.89 | 3.31 | 2.79
38 | 3.78 | 3.62/| 3.26 | 2.65 | 2.12 88 | 433 | 4.21 | 3.90 | 3.33 | 2.81
40 | 3.81 | 3:65 | 3.30 | 2.69 | 2.16 90 | 434 | 422 | 392|335 | 283
42 | 3.84 | 3.69 | 3.34 | 2.73 | 2.20 92 | 436 | 4.24 | 3.94 | 3.37 | 2.85
44 | 3.87 | 3.72 | 3.37 | 2.76 | 2.23 94 | 437 | 4.25 | 3.96 | 3.39 | 2.87
46 | 3.90 | 3.75 | 3.41 | 2.80 | 2.27 96 | 439 | 4.27 | 3.97 | 3.40 | 2.89
48 | 393 | 3.78 | 3.44 | 2.83 | 2.30 98 | 4.40 | 4.28 | 3.99 | 3.42 | 2.91
50 | 3.96 | 3.81 | 3.47 | 2.87 | 2.34 100 | 4.41 | 430 | 4.01 | 3.44 | 2.93

'&JM\ dasa .J.i
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Wind actions gl Jlaé 12-3-2
2y Al A lal) Z Ll Jasiia laealdly 3391 ae dliady) jealially cilisdl e Z Lol 5l asy
((12-4) J<a il Wl (bid) mlacdl g 1y dsgal) Jaically clnge sdacdl sai dasall laacall

((12-4) J<a)
Lol zohad) Aoz U bk 12-3-2-1
130V A8 lasily Lasall das lall Zolacd) e W, 7Ll Jaka 2aa)
We = qp(2Ze) X Cpe (12-12)
ke ¥l eyl bia gy,
) Lxall aspall e B! z,
12-) Jslasdl e dmugiz Ll il pcalall A mhad) daliae o adiey 529 oyl Jarcall ales €
0° z ol agys by dal e @llds €pp 10 oty 10 M? dalidly €pp 1 (oanwsy | M? daliad (3,4,5,6,7
180° < 90° «
Jubaiewal) Tafal) cld A A BLAY) (yhaat) Yl
el el g L)y Ul Tils 33535 Afd Ganadl Lo o Ll dgalpall phasll Z asall g UY) 2oy
s EDB e dus (12-5) JS8) 3 mdase 2 WS lanl)
Lslun orasall i,V 3258 (126 J<all B E «C B A 3l (gAY clull il Lusilly L]
Ll &l yy
G5 A, B, C, D, E 3hliall ¢p 105 Cpoy oalad) haaal) lalas ppantl (12-3) Joaal) poiied
(12-6) J<al
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bl e alal) Tl Lelas £(12-3) Jsaal

Zone | A B C D E
h/d Cpe, 10| Cpe,1| Cpe,10| Cpe1 Cpe,lo‘ Cpe,1| Cpe,10| Cpe,1 | Cpe,10| Cpea
5 -1.2 |-14 | -0.8 -1.1 -0.5 +0.8 | +1.0 -0.7
1 -1.2 |-14 | -0.8 | -1.1 -0.5 +0.8 | +1.0 -0.5
<1/4 |-1.2 |-14 |-0.8 -1.1 -0.5 +0.7 | +1.0 -0.3
2l 95(2)=9,(2,)
h b
1 Z | h< b
N‘—b >
x z.=h 2)=q.(h
‘g Tzch g aeq,h)
S X z=b
T q,(2)=,(b) »
h
b

Iz b<h<2b

rard AATITITT LA AT A A ar 4r 4r ar ar d P77 T 7T 7777777777777 P77 777777777

, b
D .

»l
Lal

P )

p| Pl W F 22, qp(z)=qp(zsmp)§

T2P g@rg,0)
b M
2 |h>2b
A R I
(12-5) Jsa

B)LAHS‘ dasa _J.i
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Plan
d
o + e=b or 2h,
' whichever 1s smaller
b: crosswind dimension
Elevationfore<d
wind\ wod, |a 8 c h
———p ) E b
/ W
| e« 1 it
e —tte ]
L3 h
‘- ------ Elevation— — - - ’ o
wind A 8 h wind A h
e W e e e
d le d ol
[13.»5 \ ) :I) : '
/ /\ . /\ I
wd. |a 8 wd, A
P e W
(12-6) J<a

Lgianal) BT Ll

—5% < @ < 5% &Y e o 4l Lgly cilS 1Y) Ligicne sl 22

Gy (1274) Jsaall e i) Taial) Blalas aaa3 (12-7) ISa) 3 WS hlie ) o) a2y
JSaN ki) A, Lslas campall g LY 3358 slacdl abisaa aag 13) Ll ¢ /1 Liglisn gampall ¢ LiyY) ey
(12-8) Jsanll (e angpaill e daziall Jalas 23805 (127

Al ey s

CBlabea 2335 7 Lslass rmpall g UV piiass Ciamg o el g0 408 Loy ghalie ) shacd) oty

t oY) abida) Joaalls AslaanyL Al Caaudd oa)lal) Jaxcal)

ol Laall edlabas oo Jalall J<a) i) g8
(12-5) Jsaad (12-8) J<all | Monopitch roofs saly Jeas ciiud)
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(12-6) Jsaal) (12-9) J<al | Duopitch roofs bl cild Caiud)
(12-7) Jsaal) (12-10) J<a Hipped auf) Jssal) < caiud)
roofs

internal pressure Aall bl 12-3-2-2

B s el ey leeiss slll Cilie b Bpmeall ilaidll dalis o 0 (A8l haiall Joles 2aing
i gl lgals) slill Culga (e JBY) o cnila (goma Lavies (98] cileally )il sl Jon Jeans
Basall Cama U 552l 23 oladiad jpan D (ailal) Gl dalis 50 30% e JB Y Rllen) daliey e e
calall Z Ll i (Ll BS EN 1991-1-4 5= sUasall 35S0 )

S Al Jaws Ll —0.3 5 +0.2 diglosa Cpi 380 (S yargn ansiled G Y Slaall dilly

A Ll Jia 12-3-2-3
aagll o Jarally alall dngll e darall o S Gy ) phaadl e KU Ll daaa s
W) Gy S Z L daiia aaas (Ka adde s Landl e Aahall a8 jeaiall Hlaa¥) Al aad A2
Y] Geatl) Alls e Jguanll fdar al) o (SISt paal) 3L8) o aSEY as (12-16)

p = (Ccpe + Cpi) qp (12-16)

zlLl) dial) e dailil) cad) (498 12-3-2-5
2Ll ~ Ll SllSia) e 458U Cantls 868 Lnaliadl aljaall (335 Liguenall Z Ll e Aailll (ggall ) il
1Y) Al aaad

Fe = g qp(ze) “Agy (12_16)
(12-9) dsaall e 22305 mhaallly Ghaall i) dales
WU dgalsall elil) Bils e 4N 5 2b ey o a8l ~ Ll (glsall amsall (a)al mdacdl dalie Ay
(12-12) <l kil ¢ jral L
(12-11)70<al il ¢ A ) gl ol ()1 (35 Laial) g L)) Gglae (ampall ¢ U Y1 2,
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Edge of eave

O\

P .
r
h |% z=
I I
Parapets Curved and mansard eaves
la d al
I” |
| e=bor2n
eld F whichever
is smaller
b : crosswind
\ dimension
wind
— » G H I b
el4 F
&/10 -
f—
L el2 X
" !
(12-7) J<a
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Ligcall mlas¥) o olall hiall Lales 1(12-4) Jponll

Zone
Roof type F G H |
Cpe10 | Cpe. Coa10 | Gpo Coe.10 | Cpon Coe.10 Coo.t
Sharp eaves a8 |25 |12 |20 |07 [-12 222
0.2
+0,2
h/h=0,025 | -16 2.2 -1.1 -1.8 0.7 -1.2
0,2
With +0,2
hsh=005 |-14 |-20 [-09 |-16 |07 |-12
Parapets 0.2
+0,2
hy/h=0,10 -1,2 -18 -0,8 -1.4 0,7 -1.2
0.2
+0,2
rih = 0,05 -1,0 -15 -1,2 -1.8 0.4
0,2
Curved +0,2
rth=0,10 0,7 12 -0,8 -1.4 0.3
Eaves -0,2
40,2
rih=0,20 -0,5 -0.8 -0.5 -0,8 0,3
0,2
+0,2
a =30° -1,0 -1.5 -1.0 -1,5 0,3
0.2
M
nsad | e a2 |8 |3 |9 |04 92
Eaves 0.2
= 60° 43 [-19 [-13 |19 |08 e
0.2

NOTE 1 For roofs with parapets or curved eaves, linear interpolation may be used for intermediate values of hy/h
and fh.

NOTE 2 For rools with mansard eaves, linear inlerpolalion between « = 30°, 45* and « = 60" may be used. For
a > 60" linear interpolation belween the values for « = 60° and the values for flal roofs with sharp eaves may be
used.

NOTE 3 In Zone |, where positive and negalive values are given, both values shall be considered.

NOTE 4 For the mansard eave ilself, the exlernal pressure coeflicients are given in Table 7.4a “External
pressure coeflicients for duopilch rools: wind direction 0° °, Zone F and G, depending on the pitch angle of the
mansard eave.

NOTE 5 For lhe curved eave itsell, the external pressure coefficients are given by linear interpolation along lhe
curve, between values on the wall and on the rool.

EJM\ dasa .J.i
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wind wind
— high eave —®  high eave
g=0° o 6= 180° o
low eave low eave
h h
(a) general
Y
e=bor2h
el4 F whichever is smaller
b : crosswind dimension
. d\.
el F
.
ef10
(b) wind directions 8= 0°
and 8= 180°
high eave

el4 I Fup

wind\l

—> G H I

%

eMI Fiow

el/10 low eave

el?

F Y

M|
" (c) wind direction 8= 90°
(12-8) J<al
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2ty (e it oyl bl clales (12-58) Jsaad

Zone for wind direction §= 0° Zone for wind direction 8= 180°
Pitch
F G H F G H
Angle a
Com 10 Cout Conr0 Conr Gan Gt G0 Cont Garo G Coet0 Cont
17 25 12 20 06 1.2
5 23 25 | 13 -20 08 -1.2
+0.0 +0.0 +0,0
0.9 20 08 -1.5 03
15* 25 28 -13 -20 0.9 1.2
+0.2 +0.2 +02
05 -1.5 05 -1.5 02
30° -11 23 08 -1.5 08
+«07 +07 +04
0.0 00 0,0
45° 06 -13 05 0.7
+0.7 +0.7 +06
60° +0.7 +0,7 +07 05 <10 | 05 -05
75° +08 +08 +08 05 <10 05 -05
Zone for wind direction 8= 90°
Pitch
Fup Fiow G H |
Angle a
Cpuro Coput Che 10 Gt Cpero Gt Cou o Cout Crum Cput
5* -2.1 -2.6 2.1 24 -18 -20 0.6 -12 0.5
15°* -24 -2.9 -18 -24 -1.9 -25 08 -12 0.7 -12
30° 2.1 2.9 13 20 15 =20 -1.0 13 08 12
45° -15 -2.4 -1.3 -20 -14 =20 -1.0 -13 09 12
60° -12 -2.0 -1.2 -20 -12 -20 -1.0 -13 0.7 -12
75° -12 -2.0 1.2 20 12 20 -1.0 -13 05

NOTE 1 At 8= 0° (see table a)) the pressure changes rapidly between positive and negative values around
a pitch angle of « = +5° 1o +45°, so both posilive and negative values are given. For those roofs, two cases
should be considered: one with all positive values, and one with all negative values. No mixing of positive and
negative values is allowed on the same face.

NOTE 2 Linear interpolation for intermediate pitch angles may be used between values of the same sign.
The values equal to 0.0 are given for interpolation purposes

EJM\ dasa .J.i
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wind upwind face wind upwind face
—e _’

downwind
e=0 / face
. i

la <0

................
................

................

Pitch angle postive Pitch angle negative
(a) general
upwind facﬁ downwind face
\ / xF
e/4I - e=bor2h

whichever is smaller

b : crosswind dimension

(0]
T
ridge or trough
[ 58
o

f—se/10  je—s 810
(b) wind direction 8= 0°

i
el4 I F
H |
G
wind\ ridge b
6 =9T' or trough
G
H |
el4 :[ F
je—sjer10
| el2 |
(c) wind direction 8= 90°
(12-9) J<al

B)LAHS‘ dasa _J.i
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Sabaall 3 G o lal) k) cDlalea (12-68) Joaall

Zone for wind direction 8= 0°
Pitch

F G H I J
Angle a

Cnt0 I Cout Con 10 I Comt [-SrY | Cout Gard | Cont Garo (-9
-45° -06 -06 08 0.7 -10 1.5
-30° -1.1 2.0 -08 15 08 06 08 -14
-15° -25 28 -13 20 09 -1.2 05 07 -12

+0.2 +02
-5° -23 25 -1.2 20 038 -1.2
06 06

-1.7 25 -1.2 -20 06 -12 +02
5 -06

+00 +00 +00 06

-09 I 2.0 -08 I -15 03 04 -10 -1.5
15°

+02 +0.2 +02 +0.0 +0.0 +0.0
05 05 | 15 05 | a5 | 02 04 05

+0.7 +0.7 +04 +00 +00

-00 -0.0 0.0 0.2 03
45°

+07 +0.7 +06 +0.0 +00
60° +07 +0.7 +07 02 03
75° +08 +08 +08 02 03
NOTE 1 At §=0° the pressure changes rapidly between postive and negative values on the windward
face around a pitch angle of «=-5° 1o +45°, so both positive and negative values are given. For those
roofs, four cases should be considered where the largest or smallest values of all areas F, G and H are
combined with the largest or smallest values in areas | and J. No mixing of positive and negative values is
allowed on the same face.
NOTE 2 Linear interpolation for intermediate pitch angles of the same sign may be used between values
of the same sign. (Do not interpolate between @ = +5° and « = -5°, but use the data for flat roofs in 7.2.3).
The values equal to 0,0 are given for interpolation purposes

Sabaall 3 (R il bl Dlales (12-6b) Jand)

Zone for wind direction #= 90°
Pitch

F G H |
aglea

Goe. 0 Cpet Cpe 10 Cpe.1 Coe. 0 Cpe.1 Coe.10 Cpe.1
-45° <14 -2.0 12 -2.0 -1,0 -13 09 -1.2
-30° -1.5 21 12 -20 -1,0 -13 09 -12
-15° -19 25 -12 =20 08 -12 038 -1.2
-5° -1.8 25 -12 -20 0,7 -1.2 06 -1.2
5° -1.6 2.2 -13 -20 0.7 -12 06
15 -1.3 -2.0 -13 -20 0,6 -1.2 0.5
30 -11 -15 -14 -20 0.8 -12 0.5
45° 1.1 A5 14 -20 0,9 -1.2 05
60" -1.1 -15 12 -2.0 0.8 -10 05
75° -1.1 -15 -12 -20 0.8 -1.0 05

EJM\ dasa .J.i




wind

6=90°

40

P77 7777777727 727272727777 T AA MWl AAAA LA A A
e=bor2h
e/10 whichever is smaller
) B b : crosswind dimension
. fero
“, E ef2
] % ey
lesl/10
: N
\\ § 3 N ‘| e/10
wind .
RErEEATSI o G: H K: | I
0= y H : b
N e/10
(]
e/d ; |
" ferto
‘ , ' - (b) wind direction 6 = 90°
. )
€10 (a) wind direction 6 = 0°
(12-10) J<an
e Josall e (i sylall lacal) cDlalaa (12-7) Joanl)
Piteh  |7one for wind direction &= 0° and 6= 90°
angle
as for
&0° F G H | J K L M N
ase for
&90° Coutd | Goat | Cono [ Gar [Conso | Gar |Courd |Cout | Comms | Cont | Guso | Cont [ Garo | Cont | Gure | Comt | Guto | Comt
-7 |-25 |-12 [-20 |06 |-12
5° 0.3 0.6 0.6 41,2 |-20 |-06 |-1.2 |-04
+0.0 +0.0 +0.0
0.9 [-zo 08 |-|.5 03
15° 05 -1,0 |15 |12 |-20 |-1.4 |-20 |-06 [-1.2 |-03
+0.2 +0.2 +0.2
05 ]-1.5 05 |-15 0.2
30° 04 07 |-12 |05 -14 |20 |-08 [-12 [-02
+0.5 +0.7 +04
0.0 0.0 0.0
45° 03 0.6 0.3 -1.3 |-20 |-08 |-1.2 |-0.2
+0.7 +0.7 +0,6
60° +0.7 +0.7 +0.7 0.3 0.6 03 -12 |-20 |-04 -0.2
75° +0.8 +08 +0.8 0.3 0.6 03 -12 |-20 |-04 -02
NOTE 1 At &=0" the pressures changes rapidly between positive and negative values on the windward face at
pitch angle of « = +5° 10 +45°, 50 both positive and negative values are given. For those rools, two cases should be
considered: one with all positive values, and one with all negative values. No mixing of positive and negative values
are allowed.
NOTE 2 Linear interpolation for intermediate pitch angles of the same sign may be used between values of the
same sign. The values equal 1o 0,0 are given for interpolation purposes
NOTE 3 The pitch angle of the windward face always will govern the pressure coefficients.
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Aol Cpaglasig Alghaall haall dlal) Jaiall <Dlalea (12-8) Jsaall

Solidity Zone A B C D
) (th<3 23 14 12 1.2

Without
return (th=5 29 18 14 1.2

o=1 comers
(thz10 34 21 1.7 1.2

with return corners
of length = h*® 21 18 14 1,2
¢=08 12 12 12 1.2
* Linear interpolation may be used for return corner lenglhs between 0,0 and h

fore>4h
40/40,3 h 42 h

fori<4
42 h 4 4h

L ‘ . |
N

fore<2h

lol0,3n la2h

/

/(; I Without return corner /0' With return corner
(12—1 1) J<a
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Osbailly CaaYy ohaall dlKiaY) cDlalas (12-9) Jsaal)

Ctr Ll Gk digda

ej\ ola) & Baalaia g_ab.aci ji @La] }i
002 | (. s i st Blas) ia g
0.04

Glael ol g3l 5f mpa @il) Taa dida ~slaa

(C".’ 2yl elail o Blalalia

Reference area A,

(12-12) J<al

BJLAA&S\ daaa _J.i
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Snow loads il Jlaal

sola Cigyla 8 aShiial) B he ange ASLawd AL ¢ Sy ¢ Bpaaall Alganll o 2l ¢ S (bl Jlea a8
A0l A8y 2aaTg AUl dejse Bpiie Jleal gl o mdacll) e i) Jlaal ey cgias o)l e
1500 M e ol mlaws (358 ddaial) g iyl 2 ¥ of e

s = u;C,Crsy (12-17)

o3af iy lagae 1.2 5 1.0 5 0.8 ad 33by 5as €Y # L) Cagpls (lacally 32l (el Jelea €,
1.0 Uslse

liae Gl IS 13 anlsll oy i e 32y Canull (gall Jadl Cagyla lacalls 32k (gm delaa €,
Y G duygn dal Gay - ibaall alsall Balia iy clpall mBl) LibA (e mydtudy Saed) Asesl) 5,

L Alsleal) 3kt (e a3 2l dlaie) Sad Laihal) sda Jie Lls g

2
s, = (042 X Z —0.03) [1 + (9‘:;7) ] kN /m? (12-18)
il hae el s (35 dadaiall ¢ L)) A
Lo ) Al (0l Z=1.5 slaie) (Sarg elil) Adad e ddlaid) o8, Z

o Ll damsay Jaladl 138 a8 G Jgand) cpams abias el <80 aleig a0 Jaa JS8 ales

[(12-13) J<a
il Jen UK (elas
i) (e &gl 0°<a<30° | 30°<a<60° | o>60°
p1 O Jalas 0.8 0.8(60 - @)/30 0.0
12 JSa Jelae 0.8 +0.80,/30 1.6 0.0
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=

N
o
R e

D

M2

0.8

- - t — »
16° 30° 45° 680° &

o
[

il Jas (S Jalas (12-13) U<l

(12-15) ISl G LS cdaall amg mhace e il JleaY Ladgas Ualaia (12-14) IS0 gy
< EN 1991-1-3:2003 (s3555¥1 3580 ) gomll ams el (A8 mhacs e 88 Jlaa Ladga Unlasia
) e AT s dal

1

el Galaf mhacs o Bl Jleaal oadgas Talada 1(12-14) J<al
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Case()  psy(enm) [—

Hi(az)

Case (i) 0,5u1(e1)

H1(a)

Case (iii) u,(m)

| 0,5u1( )

Juall Sl mhas e zB) JlaY adsel bhis 3(12=15) J<al)

/% 5 lend) dana 3]
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