
Assignment8 Darina Ponomarenko

Design of bending reinforcement

1. Effective depth of slob
The extreme Med = 137

,
6 kNm/m occurs in the belt 3
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Us = 300mm 014 mm -10 mm

de da

&

c = 25 mm

de = 300 - 25 - 14 - 5 = 256mm - for belt C

d2 = 300 - 25- 7 = 268 mm - for belt 3

2. Required area of reinforcementg 3. Minimum reinforcement area
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6 kNmim for manual calculation
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,
268 . 106

500 . 103 = 279 mm2

As
,
min = 362mm2 for belt 3



4. Reinforcement design
Dengu 014per 100mm

4c - C

(17 %> as
, rqk)

5 Assessment of the design↑

1) height ofcompressed zone

X = Asror
. Su, 153913478 =

0050m = 5 sg
Asprov

= Us .Asi =
1000#1000 . T 153m

2) lever arm

z = d- 0
,
4x = 268 - 0

,
45 = 248mm

3) load-bearing capacity of the IS
Mrd = As

,provfyd.z = 1539 . 10-6. 434
,
78. 10:.0

,
248 = 165,9 kNm/m

165,9 - 137
,

6

6. Detailing ruls
1) relative height of compressed zone

E = y = 0
,
45

50

=68 =

0
,

19 - 0
,

45

2) spacing of rebars
s= min(2hs ; 250mm) = min (600mm; 250mm) = 250 mm

100 < 250 ~



Moments in middle and column strip

Panel Cross-section Strip
Design Check

mEd [kNm/m] d [mm] z [mm] as,rqd [mm2] as,min [mm2] ⌀ [mm] sp [mm] as,prov [mm2] % x [mm] ƺ z [mm] mRd [kNm/m] mRd > mEd ƺ < 0,45 sp

1

a (left support) no division 40,2 256 230 401 346 14 250 616 53 20 0,08 248 66 OK OK OK

b (midspan)
middle 13,3 256 230 133 346 10 200 393 196 13 0,05 251 43 OK OK OK

column 37,0 256 230 369 346 14 250 616 67 20 0,08 248 66 OK OK OK

c (right support)
middle 15,5 256 230 155 346 10 200 393 154 13 0,05 251 43 OK OK OK

column 86,0 256 230 859 346 14 120 1283 49 42 0,16 239 133 OK OK OK

2

a (left support)
middle 26,8 256 230 268 346 10 200 393 47 13 0,05 251 43 OK OK OK

column 104,5 256 230 1043 346 14 120 1283 23 42 0,16 239 133 OK OK OK

b (midspan)
middle 23,1 256 230 231 346 10 200 393 70 13 0,05 251 43 OK OK OK

column 45,0 256 230 449 346 14 250 616 37 20 0,08 248 66 OK OK OK

c (right support)
middle 26,8 256 230 268 346 10 200 393 47 13 0,05 251 43 OK OK OK

column 104,5 256 230 1043 346 14 120 1283 23 42 0,16 239 133 OK OK OK

3

a (left support)
middle 40,9 268 241 390 362 10 150 524 34 17 0,06 261 59 OK OK OK

column 122,6 268 241 1169 362 14 100 1539 32 50 0,19 248 166 OK OK OK

b (midspan)
middle 35,2 268 241 336 362 10 200 393 17 13 0,05 263 45 OK OK OK

column 52,8 268 241 503 362 14 250 616 22 20 0,07 260 70 OK OK OK

c (right support)
middle 40,9 268 241 390 362 10 150 524 34 17 0,06 261 59 OK OK OK

column 122,6 268 241 1169 362 14 100 1539 32 50 0,19 248 166 OK OK OK

4

a (left support)
middle 0,9 268 241 9 362 10 200 393 4476 13 0,05 263 45 OK OK OK

column 74,5 268 241 710 362 14 150 1026 44 33 0,12 255 114 OK OK OK

b (midspan)
middle 50,3 268 241 480 362 10 120 654 36 21 0,08 259 74 OK OK OK

column 75,4 268 241 719 362 14 150 1026 43 33 0,12 255 114 OK OK OK

c (right support)
middle 44,0 268 241 420 362 10 150 524 25 17 0,06 261 59 OK OK OK

column 132,0 268 241 1259 362 14 100 1539 22 50 0,19 248 166 OK OK OK



z
. Anchorage
Panel1) ·
column strip: 5050 1690mm

it

middle strip : E = 1270 mm

Panel 2)
6208

6208g column : S => 2070 mm

54m 6
,
7m 6

,
7m 6

,
7m 54m

middle : 4 => 1550 mm

Panel 3
,
4)

7200

column : 3 => 2400 mm

7200

middle : 4 => 1800 mm

Edge reinforcement

Basic anchorage hugth:rep.
God = Fyd
fox = 2

, 254142 · fatal

y1 = 4 = 1

fed = Fa =

1
,

2/4Pa

fod = 2
,
25. 1

,
2 = 2

,
7/4Pa

18434
,
78

For $10 : Ereq = 4 2
,
7

=

403 mm

~For 014 : brea-78564m



b
,
min = max (0,3, rea; 100; 100mm)

For $10 : lb
,

min = max(0
,
3 . 403; 100mm;100mm) = 121 mm

For 014 : lb
,

min = max (0
,
3 .564;140mm; 100mm) = 169 mm

Design anchorage length :

Ca
,
d = max (diL263 :LuiLo La

, rep; Lamin)
(assume Li = 1)
For $10 : (b

,
a = max (403mm; 121mm) = 403mm

g
Minimal anchorage length:

For 014 : (b
,

d = max (564mm; 169mm) = 564mm







1. Failure at No perimeter
- was checked in hw7

2. Failure atM perimeter
Checking if the slab can carry the load without punching reinforcement
Ded

,
1 Urd

,
c

g
Design ofpunching reinforcement

De =P
m = 5

,
38 m

d = k1b =

255 + 268

2
=

261
,
5 mm

1
,
15. 1001

,
24

=> Jen = 5,38 . 0
,
2615 = 818

,
4 ka

Trac = max /Crack .ModeSek ; 0, 035 /Sell
200

k = 1+ =

1 + 261
,
5 = 1

,
875 - 2/

P2 = Pleipes = 0
.
2

Ph = 1
.d=55 = 0

,
005

1539

Pl = 10
.d

=

1000 . 268
=

0
,
006

=> Ye = 0
,
005 - 0

,
006 = 0

,
0055

=>Trac = max 10
,
12 . 1

,
875.300 .0

,
0055 .25 ; 0,035/8753·25)=

= max (0
,
54; 0, 45) = 0

.
54 /Pa = 540kPa

818, 4 - 548

We must design punching reinforcement



3. Design
/

Mont = S =

1
,
15. 100124

540 . 0
,
2615

=

8
,
15m

ront=1
,
3 m

1) first stud < 10
,
3-0,51d = (78

,
45 - 130

, 75)mm from column face

2) last stud < 1
,
5 d = 392

,
25mm fromHout

3) radial spacing Sr
= 0,75d = 196

,
25mm

4) tangential spacing of last studs St = 2d = 523mm

of tangentialspacing ofstuds in M < 1
,
5 d = 392

,
25mmg n =max)2t(rot-1,5 d;)= max (24(13003922=

Number of bars :

= max (10
,
9; 13

, 7) = - n = 15

Design 160su 10

How = uw = n(t.) = 16 (t= 1257mm

4. Load-bearing capacity
Ord

,
es

= min (0
,
75. Orde + 15 Syai kmax mac

1
,
5. 1257 . 10

-%
. 434

,
78. 103

↑

= min (0, 75.540 + 0
.
18 · 5,38

,
1
,
8.540) =

= min (1251
,
5 kPa; 972 (a) = 972 Ka

972 - 818
,
4

5. Detailing rules
Psw = Dow,

min
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1
,
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O
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=
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,08 00825 =
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,
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,
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=g
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I
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=

0
,
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