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Define Load Cases:

Load Case Name | Loads Applied Analysis Type

Casel Dead Loads + Live Loads (Nonlinear Cracked)

Case2 Dead Loads + 20%Live Loads (Nonlinear Cracked)

Case3 Dead Loads + 20%Live Loads (Nonlinear Longterm Cracked)

Define Load Combinations:
Def240(combo)=+CASE1-CASE2+CASE3 <L/240
Def360(combo)=+CASE1-CASE2 <L/360

Jbs cies oS property modifier jgius jl solaiwl b aS cusl o3¥ (Boze slo Jlo IS jods Ju8 cg> @
D5 oals plaizl -9

3,5 ks ,o Dead Loads o535 51 o1 Jb <l 2003 oo Blod (el jb plgie ap IS8 i J5S 0 syl L @
(o9

5518 (K0S b gtin S S &S 63l (slo an, spbaisand 5 chs slo o plas (sl b on Sl JSB s @
D08 &l s

o= o sl b Wilgo 730

Ve oyleds 0 Khe (6,5 )5 S0 40 45 gl oo dwosi S340 00, V¢ o)l o Kl 3l eolatul Comal> Jday ()
o Sheo angs ags &l w 5Ls SA00 o5, Vo ojleds Hgile,l (6,05 0 Sygo 40 09 soliiwl 03, ped b
@ bge slo col ads ;0 5400 o5, V¢ 0, 8e 5 oolatul 5 auST) 0l oo 035 2l Jolse Lawss abgs e
(09,5 a8 s b (6,135,550,

56 G s (V) (85 byl 51 (G36 G sl « 1o (@8l a8)bgo iy J 7S sl s 4 10 edins JLasil o (Y
iy slite conlin S50 4 (V) (ol 5 85 slal 1 ol Jolail 0

Vu=V1+V2 Vr=V5+Vc Check VuSVr
Vi= PRt R S PR I FR




- ‘
£ o=1n9 . . so  a e
. Ol Ol (st plls 4ldi S u>lg
AR IR VR
ISO:WI/D.C/01.01 o3lw sl azdi g Slawbre jo Cusal Jl> GG glosaly 4> 28 gl
YY) aan UJ/’;C)LI:I

J= Sl ghie o Sy
Ve= O palie (2D 595
V= SYgd pslie (L3 p (59
Vi= ahie plie (255 59

..b}..u oal u....JLoJ Al o s u3.al.‘> u)ﬁ..m ‘5...4).‘ LSLQ)BJLA)—‘ aS Cewl DY AC|2014 Al w.u] 8.7.6 Ao c\.‘>9.' la

29 45l Slab_Punch.pdf L ;o (sl adam o yiden b sliggin 510,90 dw JBlas gl (b Slowlns 3,

- _"fif_—
Slab Yy — Critical section outside )
edge—\ L] / slab shear reinforoement Critical section Critical section
B A through slab shear  ~d==f= /'_nuts;ide slab shear
T . reinforcement - .. reinforcement
L. | AN (first line of -~ [ | a,
L N stirrup legs) —.# 1 .
— S di2 ?\ — .
— ~ = # =— 0y
| ~ diz < | drz b
| ™, N
pr— ] « =t o - ~
j L 4 i : b
T St
: : | i 1 1| i : [
I : i
Cl T B ~ N TTTTES - ¢
= ~ i3 L
o < diz
s b -~
— ’ B ) : Pilan ™. 7~
| ,»~—Critical section through = > - e e
| S slab shear reinforceme 2 [ e L
T ” (first line of stirrup legs 2 diz} s "
d/2} ,z . _
N N Plan . N
_ (c) closed stirrups | |
L_ soo| ST {1 T o
Ii] | ] = [.i m :
” ” ” ” ” ]| H +_ d levation =2d |=di2 s=di2
=2d |=d/i2 s=df2 YT

Efevation

(N.mm ax15) Vs=0.29VF ¢ bo.d canglia J3las (syls sl o5y (slasilel ocygim @ JI puitos JLail o (¥
9b 4z ) Jle 4ol olaiel gt azg I Is Cualis ol ¥ ol (Jsbo o g caril
b I o & s &9 45 500X500MM olal 4 Sl 5w sl (@l)dre 3,5k JHlos drnlne Comsllas
(25 Mpa 5 g led Caglin)ail oo Jate o cle YO Cuwlks

d=350-50=300mm e g0 £lis)|
bo=4x(500+300)=3200mm ol e Laoee

V=0.29v25x3200x300=1392 KN 50 G,k bz ;5 oy 0,5heo basgs i 0450 S o1 Conglie




po Rl . . e
ROV Ol Ol (swdigo Pl 4l iS5 U
o
ISO:WI/D.C/01.01 o5lw slo aidi g Slawle yo Cuwal Pl Gl slocal,y a> 8o AP
YY axan C”iﬂﬁ'

Vr=(.p.fy.AVd/S ‘5.9)9 b)ﬂ...a ja...uy ol u...al; ‘5....1).1 w5Lo.a
2012@50mm - V= 0.75x300 x (2x113) x 300/50= 305 KN - Not OK X
3012@50mm - V= 0.75x300 x (3x113) x 300/50= 457 KN > 0K v

l;dsr.o...l...aa‘ J..4|35)é \'Y o)l_a..i'; ‘;l?u.w dde ;S_v ob@:\admua.nl}&iuy Q?’“‘“’ d>g 4 4O Z,UL’ uA?L‘LA R}
g 0o (Hlam oS Bro jlade (ol 4 098 a2 95) 35,5 (o0 el il (oo Slaiel i axg 52 5l Jerlee VF e ok

(ol Gl (o8 Comglio b cbislore 3o 5l & 50

Sbrw g b Ogels il (25 4SS Glgie 4 a5 o8 4SS Job sbas Sl ¢« cow sl colais] hilss el cge

30,5 bl iy 9 V8 ple jladisd o a8 S i o s

)
6916
@ »

3812@50mm

shape 01 shape 01

17400mm

%MOOmmﬂ

shape 01—
pa — shape 01

P AR 2
: P
nteriar| Column,

% <
50 ]
mnt 5

PWZLOO?'WWH

Omm

W400mmH

shape 01

1400mm




po oinlpg . . e mee g
Ol Ol (swdigo Pl 4l iS5 U

VA7 ool
ISO:WI/D.C/01.01 o3lw sl azdi g Slawbre jo Cusal Jl> GG glosaly 4> 28 gl
5 (3 S8 @ilhae) ool (aseine i 5o (M 50 b (oo gl 9,8k 4 5l 4T (5t 052y Su e Sl oY (F
Sg 00ld iales 5280 & ygar abgs e Jlo o o] (6,138 Khe LS5
Beam-1 Beam-1
Lﬁ 2
= Detail-1 £
M Detail-1 Detail-1 M
=
(I i
Detail-3 5|
Detail-2
Punching Shear Reinforcement Layout
pAE Djgo 13) I pdy (o0 Dyge o Sl lawgl jd Ceows ;2 40 ot a9 3l lo pei ansl J8las albls (0
(05 48,5 a5y s Cawls plp 3 JBlas Job cpl Glawlxe ploxl
dpogi g edinl adls slael Hgiw g 5l i Bib e o ailas IS Jeb ao o Yoo JBlas sl SlBsd e syl (8

A b [y ailas JS Jeb aoyo Voo Sl Soe® sboo Sl 05 (0

il anals 1 E Seiw g edgame 10 Wbl 4SS e jo Jlo SBgd ueh sla,gile,l ples

a b See o 0 Wb e o 4SS e o S Ll pe b SBs slaysle)] S ha oo
C 9 J‘O Crolses H) ..\.:5,...; (':D)j_) 54..»5); 6& UW 6‘;1 (1.5H+C) 9 6)L,S 9 ‘S»LA 6[.% L)?"’“’ ‘5‘)4(3H+C)o)‘.\.1‘
40X40 ;ygiw o g ¥ b cwlbs (0,8 L Jlie olgre 4 (0l oo oygilo,] sliwl) p dgae Sz 0 (ygie da
IV R - SV AiL)GAQT}‘ sac Ve Plas il eoae Ve ply Jeiw lgi jo SlBs8 Lle,l JS slaws 51
oolaiul 1155 0 Ll b o)Xl 51 )lg5 (oo oo Ko oljT alols Blas ol g > ) o anil assls 1,8 1

O g0
Slab, thickness = h
c Edge
"—"’ Edge \/"\"{\
/ Slab, thickness = h

P4 T Yield line—{"™_ | [15n<c
C2 Column | ™ '
— Effective B )
% width c p Effective
<45 deg —_}\,/' |1 5h<c¢, z| cetmn v
“ A _//7' i S = —_

Yield line - <45 deg __J\'/ 1505 o
DN =6y

Edge ¢ L~
\ ’i—//fj

= Direction of moment s
= Direction of Moment s

(b) Corner connection (a) Edge conneotion

4
A




po oinlpg . . e mee g
Ol Ol (swdigo Pl 4l iS5 U

VYR8 ik
ISO:WI/D.C/01.01 o3lw sl azdi g Slawbre jo Cusal Jl> GG glosaly 4> 28
Y axao

M
S

20,5 Coley (lr )b puf g (ilr L) ldgiw S j0 059 (5 1T gals Lailgo

b ey Djgo y0 00,5 Sl jeadall s g SLLI s 0508 5 (Slaesli slagdil slml e gLl o
4 sy bly) 59,8 1) 5T g e Slalons 3, 5 53 ool g e e Loms sl il e 5
(053 Cole, 53 WYY Lol g o Gonme T-VV-10-9 000 5 0-Y-VA

sl Sibles 4 00,5 plowl g lSel 0 b e Jls >yl aoli ;5 (DESIgN SEriPs) ol b (slolsi o6,
(535 fi 7T 5 508 ) 5 el e Jpona ssb) 555k 0 Eomse it o5 b (slie 5 i
Gl Sy las IS 50 il (oo ol 4S5 Jore 50 Syt g 0 Sl (B8 slaysile)] U5 psler S Jilo
(20,5 Dbl caslio by ile,] Lol aSls jolis calals l Lo )| gz 95 (o0 dnog) aidly aZils S92

2 Gl S 5gilo)] O pga b g0 ol 4SS e 0 g Sl 50 (B (slagile,l S g S Jlax

Nl Al gt Slgi les

A

Q-

)

Y

Y

Sono b JI0 g1y oY oy 7,7

09.7:.)4:.‘09)).9 uLi:JJL.u o‘)‘o.bd.:d.)b uL?:.Moyjos,.u dﬂ)‘w)é d5m 6L€JL}=DJ05.J,4 ulMﬁJ u‘wbwwm

130,85 a8lal 550 )lge 45 conlainl 850 s

Al o CJB S s D yg0,0 g widl p,56lS Ve e JBlas 35 aie (L Jesd 4y 0B Wb oo B0k sl JB
35T arog) asles il JSiie (0505 Byl B 1) i (632 50 jomme b o0 0350 B (ol 59, 5 OSLE jeee
(03,5 s LoedB Joms BB L Jlade o815 Slaole;l b sy, oy Sldos g9,5 51 L8 a5 09l o

ol yor s YU (coodlol) Slg, b oyt 51 sl oo g o oolitnl JBaile B 5l Lol jo a8 Cagmma sledls (530, o 5o
5 (Ail ood jlre loww & Ol Cad il Glgie gad 4y cowdll (40 5 Vb ) Sg03 ooliiwl saiS s, 348
Seai o B 54 i ©gan) 50 09l bl Yl CB bl B 5 padn Caz G 005 orms Geied
.ou:lg‘s.cq.&uﬁ)')ocpolzgljc\zgxsoo)ij

LGV IPNE) V. PR - CS b oage g S J S g adle ol codsins dyal g adgs o >l ol e pled jo
500l Z,0 G abaii e ;0 Wb oo il o ojle STloe Cngn a3 ] (8 aelialsS 4 (LB saS g
Jsd Sl 950 o3le adign ojled 5 398 (e ;SO b omiine ol (lojle Cenly; @ sl sl (b 550 o5 0
(03,5 35LT 550 S o ol yo a5 00 Sl (il 00 10 o 5l e 59500 dnl uled Cudgiane

8 18 elaie olaciel 9o y0 g plaie Dygay JSaile gla CJB A LS conl o3V

g o plowl gy Sleles Sygar (bl BT 5Tk LB (Y 5 o oy slad Jols i shaie JS (535 o
D¢ 5l Y o o Jlas! ol 0g> g

9oﬁj)oQW|&?}|=Lo|}ll YU ol slprin iy o plle )0 (@i ;0 S g s bl 5l 6 S sl Cus
20,5 colaiul L3 Cadu

@ azg bl

O

4

¥

(f
(™

¢




B ‘
- Ol ol wdigoo pll 4lidi [0S Uy
\YAF asaul
ISO:W1/D.C/01.01 o5lw slo aidi g Slawle yo Cuwal Pl Gl slocal,y a> 8o M
YO axan wl/:uﬁ:l

6 )l5e 5 Logas) 0,8 &ypo b 5l el Wl ol gls 4 by plie 55k wisSyn glzl 4 5l Syem 0 (V




po oinlpg

- Ol Gl (swigeo pll 4l [ ,lS dolg
VA2 oubl

ISO:WI/D.C/01.01 o3lw sl azdi g Slawbre jo Cusal Jl> GG glosaly 4> 28

Y% axan

M
S

Fhopds ¥

Sleil ol 5 5 00 4445 Slosles Lags EXCEl L6 ygraliish 5 JIs 55 @l iy JAS 8 Syt ot &

bl s S D9 (0 0318 sl dslsl o LB pl 5l eslaiul by, .l a8 3 )13
@i lea LA 4l ol ool 48,5 s o S sl ambaw BB pl o wols jioles JS 0 a5 jghilen
b e SVgh 5 2 Cunglive aiile >Lb IS Slaseie (il glotl 5 65550 b C aml gad sl b B asb
20l 4 byrye slagye 5 )b olal aiile blis 5 Sy ,0 4 by je Slasiio (g 005 (0 0)ls I Slaseie
@Y il oo dmlie e (LB S L1 sk cpl ) Jolo (b St b 5905 (oo 0y abg e o
555 3y 55 by s 38,5 B ISl e oz 13 B 5 A (el 4ol 1 S o oSl 4 s b el S5
IS 50 ead ols Liwles slaJoint 5,5 a5 o b Jle lore 400,85 cds wb ol caa 605 a5 j0 9 o5
o, X sl Cuwl oo a5 slpiodle ol oolinul Etabs l5él o 5 Base Reaction g5 5l 4 50 0 0y

R R T W TR I g I T Y

b &

@%1%2— ''''' Tﬁlt‘jsz%ﬁ%
|




B ‘
- Ol ol wdigoo pll 4lidi [0S Uy
\YAF asaul
ISO:WI/D.C/01.01 ol sl 4ii g Slowbe o coeal Pl SIS slosal, ax a0 g
YV axan wl/:uﬁ:l
M
d d

i s e

L] /I i _d' E [ By 1 -
o"j AP N N 3 Af
Yo~ 78K mx’l:_ EET g _
2 Tom | ok 77
1L g |2gq AL
2 ¥
§
My
Mg
d d d
b'| pb!lp 7‘21—%‘0' %h B
3 ).I /]2 1 4
- 7 ey ! [ " o Rsl -
72k Sl Y e [
. 7% g Mo A Mz & U
< z ? o I
y i Ay e o /CJ 4 i~ Z’I}'/
] b, 1™ 4L 1l t;
g
My Mg
Mia
, $
ﬂ: {qﬂb d d
7 by 2
I 2+
5 ATor N —,f—,f
.l o BEE N iy
Moy @= - -
®| I*L T N m 3
by -+ T
o d b b
2
M2, = Mx (Etabs) M2g, = Mx (Etabs)
M1, = My (Etabs) Mlg, = My (Etabs)
M2,, = Mx (Etabs) M2g, = My (Etabs)
M1,, = -My (Etabs) M1lg, = -Mx (Etabs)
M2,; = -Mx (Etabs) M2g; = -Mx (Etabs)
M1 43 = -My (Etabs) Mlg; = -My (Etabs)
M2 4 = -Mx (Etabs) M2g, = -My (Etabs)
M1y = My (Etabs) Mlgy = Mx (Etabs)




po oinlpg
VA2 oubl

Ol Gl (swigeo pll 4l [ ,lS dolg

ISO:WI/D.C/01.01

ojlw b aid § Slawlbre jo Cuwal Pl IS glosnl) ax 280

M
S

2@k G S Bl ) S o eab ool Sisles 255 s EaDS 131 o5 sla (g 5 4l 5,38 b Jl

1l selss plowl pj 2,0 4 bl alS

Story | Point| Load FX FY FZ MX MY MZ
BASE| A1 | DCON9 -5.23 -0.93 93.67 0.559 -8.773 0.098
BASE| A2 | DCON9 -4.14 -0.78 61.02 1.118 -8.116 0.073
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1 @8 30.0cm 40.0cm 30.0cm 1 @8 15.0cm 250cm 1 @8 40.0cm 55.0cm 40.0cm
2 @10 40.0cm 50.0cm 40.0cm 2 310 15.0cm 25.0c¢m 2 @10 50.0 cm 65.0 cm 50.0 cm
3 @12 50.0cm 60.0cm 50.0cm 3 312 15.0cm 25.0c¢m 3 @12 60.0 cm 80.0cm 60.0cm
4 14 55.0cm 70.0cm 55.0cm 4 &4 20.0cm 25.0c¢m 4 14 70.0cm 90.0cm 70.0cm
5 @16 65.0cm 80.0cm 65.0 cm 5 316 25.0c¢m 30.0cm 5 @16 80.0cm 105.0 cm 80.0cm
6 @18 70.0cm 90.0cm 70.0cm 6 218 250cm 30.0cm 6 @18 90.0cm 1200cm | 90.0cm
7 @20 80.0cm 100.0 cm 80.0cm 7 @320 30.0cm 35.0cm 7 @20 100.0cm | 1300cm | 100.0cm
8 @22 1100cm | 1400cm | 110.0cm 8 @22 35.0cm 40.0cm 8 @22 1400cm | 180.0cm | 140.0cm
9 @25 1200cm | 160.0cm | 120.0cm 9 @25 35.0cm 40.0cm 9 @25 160.0cm | 2050cm | 160.0cm
10 | 028 1350cm | 180.0cm | 135.0cm 10 @28 40.0cm 450cm 10 | 028 1750cm | 2300cm | 175.0cm
1 @32 155.0cm | 200.0cm | 155.0cm 11 @32 450cm 50.0cm 11 @32 2000cm | 265.0cm | 200.0cm
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1 @8 30.0cm 40.0cm 30.0cm 1 @8 10.0 cm 25.0cm 1 @8 40.0cm 55.0cm 40.0cm
2 10 40.0cm 45.0cm 40.0cm 2 @10 15.0 cm 25.0cm 2 @10 50.0 cm 60.0 cm 50.0cm
3 @12 450 cm 55.0 cm 450cm 3 @12 15.0cm 25.0cm 3 @12 55.0 cm 70.0cm 55.0 cm
4 &4 50.0 cm 65.0 cm 50.0 cm 4 314 20.0cm 25.0cm 4 @14 65.0 cm 85.0cm 65.0 cm
5 16 55.0cm 75.0cm 55.0 cm 5 @16 20.0cm 25.0cm 5 @16 75.0cm 95.0 cm 75.0cm
6 218 65.0 cm 80.0 cm 65.0 cm 6 @18 25.0 cm 30.0cm 6 @18 85.0 cm 105.0 cm 85.0 cm
7 320 75.0 cm 90.0 cm 75.0 cm 7 @20 30.0cm 35.0cm 7 @20 95.0 cm 120.0 cm 95.0 cm
8 @22 100.0cm | 130.0cm | 100.0cm 8 @22 30.0cm 35.0cm 8 @22 1300cm | 1650cm | 1300cm
9 @25 1100cm | 1400cm | 110.0cm 9 @25 35.0cm 40.0cm 9 @25 1450cm | 1850cm | 1450cm
10 | @28 130.0cm | 160.0cm | 130.0cm 10 @28 40.0 cm 450 cm 10 | @28 1650cm | 2100cm | 165.0cm
1" @32 1400cm | 2000cm | 140.0cm 11 @32 40.0cm 45.0cm 1 @32 1750cm | 2400cm | 1750cm
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Table 8 — Test series FF1 — Finished bolts and screws with full loadability
Property class
8.8, 9.8, 109,
Property Test method 46,48,56, 58,68 12.9/12.9
d<3mm | dz3mm | d<3mm | =3 mm
or and or and
No. l<254 | 12254 | 1<254 | 1225d
(see Subclause or and or and
Table 3) b<20d | b220d | b<20d | b=20d
y Minimum tensile E:é?ll_:; test under wedge 9.1 MNF 8 NF a
strength, Rmmi -
Mo Bmmin [ ensile test 9.2 NF a NF 2
Mominal stress
5 under proof load, | Proof load test 4.6 MF NF
Sp.nom
p——" Tensile test for full-size
8 elongation after faste 9.3 MNF bd | cd NF bd
fracture, dyqmn ASIRIGS
Head 4 15d<1<3d
9 Head soundness f:-suln ness 9.8
o< 10 mm [z3d

10 or

11 or | Hardness Hardness test 9.9

12

13 zl:arflar;:?ardness NF NF

N Carburization test 911

14 o NF NF

carburization
Maximum
15 decarburized Decarburization test 9.10 NF MF
zone
Reduction of
16 hardness after Retempering test 9.12 NF NF e [
retempering
Minimum Torsional test
17 breaking torque, | 1,6 mm =4 <10 mm, 9.13 ] gh h
M miin b= 1d + 27
. . Surface discontinuity
19 Surface integrity inspection 9.15
2 For fastenars with d = 3 mm, = 24 and b < 24, see 9.1.5 and 9.2.5.
B values for property classes 4.6, 5.6, 8.8 and 10.9 are given in Annex C.
¢ For property classes 4.8, 5.8 and 6.8.
d  p=27dand b2 24
2 This test is a reference test to be applied in case of dispute.
f For the torsional test, thesa specific dimansional limits apply instead of the limits spacified in the header of this table.
8  For property classes 4.6 to 6.8, no values are specified in IS0 898-7.
h May be used instead of tensile test; however, in case of dispute the ensile test applies.

]:I Feasibla: the test is able to be camied out in accordance with Clause 9 and, in case of dispute, the test shall be caried
out in accordance with Clause 9.

]:I Feasibla, but carmied out only whan explicitly specified: the test is able to be carfied out in accordance with Clause 9 as
an altemnative test for a given property (e.g. torsional test when tensile test is possible), or as a particular test if required
in a product standard or by the purchaser at the time of the order (e.g. impact test).

El Mot feasible: the test cannot be carried out either because of the form andlor dimension of the fastener (e.g. length too
short Io test, no head), or becausa it apples only to a particular category of fasteners (e.g. test for quenched and
temperad fastenars).
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