Design Cards for Steel Members and Connections
According to IS 1225 1.1 & 1.8 — EN 1993-1-1 & EN
1993-1-8
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Basic Design Values
Based on EN 1993-1-1 & EN 1993-1-8

“ General notes for the use of these design cards:
“ Partial Safety Factors:

“ Refer to Table 2.1 for Ymo, Ym1, Ym, -
“ Section Classification:

“ Refer to Section 5.5 for the classification of cross-sections (Class 1, 2,
3, or 4).

“ Buckling Resistance:

“ Use the buckling curves from Section 6.3.1.2 & Annex A.
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Basic Design Values
Based on EN 1993-1-1 & EN 1993-1-8

Steel grades strength table (Table 3.1 IS 1225-1.1, t <40 mm)

Yield Strength ,fy Ultimate Strength ,fu
[MPa] [MPa]

S235 235 360
S275 275 430
S355 355 510
S450 440 550

Steel Grade
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Hot-rolled Sections — Based on EN 1993-1-1 (IS 1225-1.1)

Tension Nerg = (A 1) / Yo 6.2.3 - Gross and net section checks.
- fy: Yield strength of steel - Block tearing (at connections).
- A: Cross-sectional area
- Ymo: Partial safety factor (typically 1.0)

Compression Nprd =% X (A £)) / Y 3. - Buckling resistance using relevant curves.
- A: Cross-sectional area - Combined bending and axial compression.
- Ym: Partial safety factor (typically 1.0)
- x: Buckling reduction factor

Verd = (Av £y) / (V3 Ymo0) 2. - Interaction with bending (if applicable).
- Ay: Shear area (depends on section type) - For slender webs, consider shear buckling.
- Ymo: Partial safety factor (typically 1.0)

Bending Rd = (W 1) / Yo 2. - Lateral-torsional buckling (LTB).
- W,,i: Plastic section modulus, for class 1 or 2 cross - Local buckling for slender sections.
sections - Use the appropriate section modulus (Wx or Wy) for major or
- W,;: elastic section modulus, for class 3 cross minor axis bending.
sections
- W effective section modulus, for class 4 cross
sections

- Ymo: Partial safety factor (typically 1.0)

Bending & Mgy/ Myra < 1.0 -Consider bending capacity reduction due to axial force existence
Compression My Eq / Mnyyra)* + (M gd / M zra)P < 1.0 (6.2.9).

(Refer to 6.3.3 for detailed interaction expressions) -Consider interaction between axial, major and minor axis

- Ngq4: Design axial force bending (6.3.3).

- Mgg4: Design moment -See section 6.2.9.2 for CLASS 3

-My,rq: design plastic moment resistance reduced -See section 6.2.9.3 for CLASS 4

due to Ngq4

- Above true for CLASS 1 & CLASS 2 cross-

sections
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Nira = (A £y) / Yo
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Connections — Based on EN 1993-1-8 (IS 1225-1.8)

Tension resistance
Shear resistance(per shear plane)

Punching shear resistance

Bearing resistance
Combined shear and tension

Slip resistance

General Notes:

Fira= (k2 fub As) Ym2
Fyra= (0 fup A)/ Yo
Bp,Rd= (06 T dmtp fu)/ VYm2

d,, is the mean of the across points and
across flats dimensions of the bolt head.

t,, is the thickness of the plate under the bolt.

Fora= (ki o £, d )/ Y2

Fypo/Fura + Fopd/1 4F rg < 1.0

FV,Rd= (ks n M) (Fp,C/ Ym3)

Fp,C= O-7fub As

n is the number of the friction surfaces.
u is the slip factor.

Table 3.4

Table 3.4

Table 3.4

Table 3.4

Table 3.4

Notes & Checks to perform

Review table 3.4 to define the k, value.

Review table 3.4 to define the a, value.

Review table 3.4 to define the k; and a;, value.

Review table 3.6 to define the k, value.

Partial Safety Factor: y,,=1.25 is used for bolts, welds, and bearing checks

Consider Geometry Requirements: Minimum bolt edge, end, and pitch distances

must follow EC3.
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Connections — Based on EN 1993-1-8 (IS 1225-1.8)

Shear resistance Fyri=fiwa a 4533 f, and B, are defined in 4.5.3.2(6).
Fone™ (E/ \3)/ (B Yimo)

fiw.a 1s the design shear strength of the weld. weaker part joined.

a is the throat FlﬁCkneSS of the weld (typically B,, is the appropriate correlation factor taken from
=0.707xLeg size of weld). Table 4.1.

f, is the nominal ultimate tensile strength of the

Fillet Welds

Directional method [612 + 3(1? + 7)1 < £/(BwYm2)

61 < 0.9, /Yp 4%

Figure 4.5: Stresses on the throat section of a fillet weld

General Notes:
Partial Safety Factor: y,,=1.25 is used for bolts, welds, and bearing checks

Consider Geometry Requirements: Minimum/Maximum weld thickness, end, pitch
distances must follow EC3.
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Figure 4.5: Stresses on the throat section of a fillet weld
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Connections — Based on EN 1993-1-8 (IS 1225-1.8)

Condition

Tension

Block shear/tearing

2]
B
Q
o]
8
5
:
@)

Compression

EN 1993-1-1
6.2.3

Niga= (A £,) /Ym0

- f: Yield strength of steel
- A: Cross-sectional area
- Ymo: Partial safety factor (typically 1.0)

VRd,min = m-inWRd,gross ) VRd,net)
Viragross = Mpty/1.27 X £/(V3 X Yuo)]
VRd,net = AV,net fu/ (\/3 YmO)

h, is the plate height.
t, is the plate thickness.

Veff, 1 ,Rdzqunt/ Vm2 + fyAnV/ \/3 Ymo
Veff, 1 ,Rd=O ) qunt/ Ynﬁ+fyAnV/ \/3 Ymo

A, is the net area subjected to tension.
A, is the net area subjected to shear.

EN 1993-1-1
6.3.2

Nbrd = % (A £)) / ymt

- A: Cross-sectional area
- ym: Partial safety factor (typically 1.0)
- x: Buckling reduction factor

Notes & Checks to perform

-Covered in EN 1993-1-1.

-Consider block shear additionally.

-Resistance value is depending on bolt group
symmetricity and loading (concentric/eccentric).

-Covered in EN 1993-1-1.
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NPT MW =07 7w JPn=2 P2 70725 axn

EN 1993-1-1 -2 9901 arrnma oo 1Pn- - NyRd = (A ) / Ymo EN 1993-1-1 oy
6.2.3
- fy: 71799 2w w10 prn
- A: 077 700 mow
- Ymo: (1.0 2"172) *Pon w12 oTPn

M2 AT Q0N OMNT- ViRg min = MIN(VRg gross » VRdnet) mu>s/0oms — 77mA
Vidgross= hpty/1.27 X £/(V3 X Ymo)]
VRd,net = Av,net fu/ (\/3 'YmO)

h, 7979 72
t, 107D "W

TV DI QA2 NIAPONT W 002 2N 1PN TW- Ve g Ra=fuAnt/Ym2 + fyAnV/\/3ym0 7abmi b}
(ORPR/MIIE)  Vegr 1 ra=0-5FAnd/YmaHy Any/N3Yimo

O

-
J
J
=
=]
>4
O

B4
J

-
U
J

A, TN T0MT 01 MW
Ay 7T TN 01 oW

EN 1993-1-1 -2 9501 7%n22 207X 1N Nppa=% (A £) / Ymi EN 1993-1-1
6.3.2
- A: 2077 700 mow
- Ymi: (1.0 2"172) *pon Mv1a oTPR
- %: 0P N2PYa N?120N NIVPT DTN

HAL-DOR MT-Iin

D*U1 J111 pn'wl N

IMPORT & WHOLESALE OF STEEL PRODUCTS vm.




179D 12n% MINDT onn
info@nissltd.com

050-454-7386
Design Cards for Steel Members and Connections

According to IS 1225 1.1 & 1.8 — EN 1993-1-1 & EN
1993-1-8
HAL-DOR MT-Ii

D°'U1 3111 pn'w N

IMPORT & WHOLESALE OF STEEL PRODUCTS v.mo.



mailto:info@nissltd.com

PN MM2Y 110 1Y 92 a7 (Basic Design Value Cards) 2999702 190 957 02070
J7790 s1an® 2023 niw® 1.8 pom 1.1 pbr 1225 °""n 1993-1-8- EN Y EN 1993-1-1
JORIDMAY RIPH VWATIDA LIPNT TINR N2 NITIDWT NIRRT PR 20N 19N 290000

2002 PIXAW 95D .IPND K9 NIBMND RRYWD 23TYR 21N ,N1P2R WO 19R 29000
NIRRT Q2R 2OANDK 292RR QAP L2V 24 BY ""Nmya'y "non pran
D7PR2 WINY AT NAYDK IRNAR IR LN TN 19957 1907 20002 NIYIDIA
Rlrely

HAL-DOR MT-Ii

D°'U1 3111 pn'w N

IMPORT & WHOLESALE OF STEEL PRODUCTS v.mo.




