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Etude de plans
architectes
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PARTIE II

Mise en charge
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PARTIE III

Analyse structurale
Réactions
Efforts internes
Déforma tions
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PARTIE IV

ûimensionnement des
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Dalles avec poutres
Cisaillement poutres
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Semelles isolées
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Design Moments lor Column Strlps, Middle Strlps and Beams

-- -

DESIGN MOMENTS FOR COLUMN STRIPS

Percentage 01 interlor Negative Design Moment

--.-
1[2/ r, 0.5 1.0 2.0

_.

[ï] ('" [2/[') = 0 75 75 75

(It, [2/[') ~ 1.0 90 75 45
f---

Percentage of Exterlor Negallve Design Moment

[2/ t, 0.5 1.0 20

(It 1[2/ [ .l = 0 /3, ".0 100 100 100

m /3. ~ 2.5 75 75 75
----~

~:~~2/f , ) ~ 1.0
/3, = 0 100 100

~
13, ~ 25 90 75

-- Percentage 01 Posillve Design Momen.t - --

~~J~
[?/ [,

---~r rITJ (0, r2/ E,) = 0

('" [2IE,) ~ 1.0

DESIGN MOMENTS FOR BEAMS 1

[TI
Percentage 01 Column Strlp Moment

(0, [2/ [,) = 0.0 0
-- --

(0IE21f,)~ 1.0 85
~--

Nolee: That portion al the design moment nol resisted by the column strip will be assigned la middle stries.

t.mear interpolation shall be made for in-belween values.

% MOMENTS' PONDERES DE BANDES . POTEAUX,
DE BAf'IDES MEDIANES ET
DES POUT RES

1 .
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T-Beams
Relnforcement Ratio p. (%) Baud on Web Wldth, for Resistance Factors Kr(MPa)
Relnforcement fr = 400 MPa Concrele f; == 20 MPa

h/d 0.10 0.15 0.20

~ 2.0 3.0 4.0 5.0 6.0 2.0 2.5 3.0 4.0 5.0 1.5 2.0 3.0 4.0 5.0
Kr

1.2 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.37 0.36 0.36 0.36 0.36
1.4 0.43 0.42 0.42 0.42 0.42 0.43 0.42 0.42 0.42 0.42 0.43 0.43 0.42 0.42 0.42
1.6 0.49 0.48 0.48 0.48 0.48 0.49 0.49 0.48 0.48 0.48 0.50 0.49 0.48 0.48 0.48
1.8 0.56 0.55 0.54 0.54 0.54 0.56 0.55 0.55 0.54 0.54 0.56 0.56 0.55 0.54 0.54

2.0 0.62 0.61 0.60 0.60 0.60 0.62 0.61 0.61 0.60 0.60 0.63 0.62 0.61 0.60 0.60
2.2 0.69 0.67 0.67 0.66 0.66 0.69 0.68 0.S7 -O.S7-- 0.66= ~-:~?-o==O;59=-·. t\ "''7 t\ 1>'7 0.66v.v, V.VI

2.4 0.76 0.74 0.73 0.72 0.72 0.75 0.74 0.74 0.73 0.72 0.77 0.75 0.74 0.73 0.72
2.6 0.83 0.80 0.79 - 0.79 0.78 0.82 0.81 0.80 0.79 0.79 0.84 0.82 0.80 0.79 0.79
2.8 0.90 0.87 0.85 0.85 0.84 0.89 0.87 0.87 0.85 0.85 0':92 '0.89 0.87 0.85 0.85

3.0 0.97 0.93 0.92 0.91 0.91 0.96 0.94 0.93 0.92 0.91 0.99 0.96 0.93 0.92 0.91
3.2 1.05 1.00 0.98 0.97 0.97 1.03 1.01 1.00 0.98 0.97 1.07 1.03 1.00 0.98 0.97
3.4 1.13 1.07 1.05 1.04 1.03 1.11 1.08 1.06 1.05 1.04 1.15 1.10 1.06 1.05 1.04
3.6 1.21 1.14 1.11 1.10 1.09 1.18 1.15 1.13 1.11 1.10 1.23 1.17 1.13 1.11 1.10
3.8 1.30 1.21 1.18 1.16 1.15 1.26 1.22 1.20 1.18 1.16 1.32 1.25 1.20 1.18 1.16

4.0 1.39 1.28 1.24 1.23 1.22 1.34 1.29 1.27 1.24 1.23 1.41 1.32 1.27 1.24 1.23
4.2 1.48 1.36 1.31 1.29 1.28 1.43 1.37 1.33 1.31 1.29 1.51 1.40 1.33 1.31 1.29
4.4 1.58 1.44 1.38 1.36 1.34 1.52 1.44 1.40 1.37 1.36 1.61 1.48 1.40 1.37 1.36
4.6 1.69 1.53 1.45 1.42 1.41 1.61 1.52 1.48 1.44 1.42 1.72 1.57 1.47 1.44 1.42
4.8 1.80 1.61 1.52 1.49 1.47 1.71 1.61 1.55 1.51 1.49 1.66 1.54 1.51 1.49

5.0 1.70 1.60 1.55 1.54 1.81 1.69 -Üi:3"
-- .- ~ i .55 - (75 1.62 1.57 1.551:57

5.2 1.80 1.67 1.62 1.60 1.93 1.79 1.70 1.64 1.62 1.85 1.69 1.64 1.62
5.4 1.90 1.76 1.69 1.67 1.88 1.79 1.71 1.68 1.95 1.76 1.71 1.68
5.6 2.01 1.84 1.76 1.73 1.98 1.87 1.78 1.75 2.06 1.83 1.78 1.75
5.8 2.12 1.93 1.83 1.80 2.09 1.96 1.85 1.82 1.91 1.85 1.82

6.0 2.02 1.91 1.86 2.05 - 11 nn !_... on
- - Î.;; (L92:: 1.88

6.2 2.11 1.99 1.93 2.15 ~:991 ~:g; - 2.07 1.99 1.95
6.4 2.22 2.07 2.00 2.26 2.07-. -2~ 2.15 2.06 2.02
6.6 2.32 2.15 2.07 2.37 2.15 2.09 2.24 2.13 2.0~

6.8 2.24 2.14 2.23 2.15 2.33 2.20 2.15

7.0 2.33 2.22 2.32 2.22 2.43 2.27 2.22
7.2 2.43 2.30 2.40 2.29 2.53 2.35 2.29
7.4 2.53 2.38 2.50 2.36 2.64 2.42 2.36
7.6 2.64 2.47 2.59 2.44 12.?_Q) 2.43
7.8 2.55 2.70 2.51 2.57 2.50

8.0 2.65 2.81 2.59 2.65 2.57
8.2 2.75 2.67 2.74 2.64
8.4 2.85 2.76 2.83 2.72
8.6 2.96 2.85 2.92 2.79
8.8 2.94 3.01 2.86

9.0 3.04 3.12 2.93
9.2 3.14 3.22 3.01
9.4 - 3.25 3.08
9.6 3.16
9.8 3.24

Values below solidline indicate T-beam behavior
(a> n, shown at left)

L 1- b, • 1 0.85<IJcf~--.i- A. M, == Krbd2 10-6
p., == b.,d

~~L=L~
'. -

,.

[ p.,<IJ. f, ~J
ASOVE

AXIS rA. . K, == p.,<IJ.f, 1 - 1.7<IJcf~ b,
SOUD
UNET == p.,b.,d<IJ.f, r- ..

1.. b -1 ~ b, h, h, a a 0SHOW
---_ .. --_.

., .K, == .0.85 <lJcf~ 2<. 1-n,;,--- l)-d(l -=-2d.l-+-d(l =-2d)-' ~~~D.
.,
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------+------------

~ cP. A., 'r
S ..... b. (v,- Vc )

s~ d/4

s~300 mm

~ cP. A., fr
s ..... b. (v, - vc )

s~ d/2

s~ 600 mm

closely spaced
stirrups
required

·""I..A' 1
(:-'/.I:L r-- - t:5

normal stirrups
required

- --

2.5

V,

(MPa)

[tSJ 2.0

s ~ A., f/(0.35 b.)

s~d/2

s~ 600 mmminimum stirrups
required0.5

1·°L-__---------:~~1

no stirrups requlred

40353025

OL.- ---L ...... --lL-- ....J

)~

f~ (MPa)

Stlrrup DesIgn Requlrements of Clause 11.3
for Non-Prestressed Beams wlth Vertical
Stlrrups, Zero Axial Load and Zero Torsion.
Values are tor normal denslty concrete.

ru ETRIERS PRES DES SUPPORTS
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Superimpose the 1/s curve on diagram.
Read stirrup spacing where curve crosses heavy
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number of verticallines intersected.
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Note: Gamma, y, is the ratio of the centre to centre distance
between the outermost reinforcing bars (measured perpend­
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Plan Elevation

Values ot effective depth d in mm

q., ab (m)

(kN/m 2) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 d/ab
100 150 150 150 150 157 188 219 251 282 314 345 376 408 439 471 157
150 150 150 150 174 218 262 305 349 393 436 480 524 567 611 655 218
200 150 150 162 217 271 325 380 434 488 542 597 651 705 760 814 271
250 150 150 190 254 317 381 444 508 572 635 699 762 826 889 953 317
300 150 150 215 286 358 430 501 573 645 717 788 860 932 1003 1075 358

350 150 157 236 315 394 473 552 631 710 789 868 947 1026 1105 1184 394
400 150 170 256 341 427 512 597 683 768 854 939 1024 1110 1195 1281 427
450 150 182 273 364 456 547 638 729 820 912 1003 1094 1185 1277 1368 456
500 150 192 289 385 482 578 675 771 B6!3 =. 86-1. 1061 1157 1254 1350 1446 482
550 150 202 303 404 506 607 708 809 911 1012 1113 1214 1315 1417 1518 506

.600 150 211 316 422 527 633 739 844 950 1055 1161 1266 1372 1478 1583 527
650 150 219 328 438 547 657 766 876 985 1095 1205 1314 1424 1533 1643 547
700 150 226 339 ·452 566 679 792 905 1018 1132 1245 1358 1471 1584 1698 566
750 150 233 349 466 582 699 816 932 1049 1165 1282 1398 1515 1632 1748 582
800 150 239 . 359 478 598 718 837 957 1077 1197 1316 1436 1556 1675 1795 598

1

850 150 245 367 490 612 735 858 980 1103 1225 .. 1348 1471. 1593 1716 1838 612._
900 150 250 375 501 626 751 877 1002 1127 1252 1378 1503 1628 1754 1879 626
950 150 255 383 511 639 766 894 1022 1150 1278 1405 1533 1661 1789 1917 639

1000 150 260 390 520 650 780 911 1041 1171 1301 1431 1561 1691 1822 1952 650
1100 150 268 403 537 672 806 940 1075 1209 1344 1478 1613 1747 1881 2016 672

1200 150 276 414 552 690 829 967 1105 1243 1381 1520 1658 1796 1934 2072 690
1300 150 283 424 566 707 849 990 1132 1274 1415 1557 1698 1840 1981 2123 707
1400 150 289 433 578 722 867 1012 1156 1301 1445 1590 1734 1879 2024 2168 722
1500 150 294 441 589 736 883 1031 1178 1325 1473 1620 1767 1914 2062 2209 736

Note:
Capacity reduction factor"'c = 0.60 has been included in table values.
Minimum effective depths have been determined according to:
1) one way shear requirements (CSA Standard A23.3. Clauses 11.2.5.2. 11.1 0.1.1. 15.5.2)
2) minimum depth requirements (CSA Standard A23.3. Clause 15.7)
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f~ =20 MPa

A, = area of footing, m2

Ac = area of column, m 2

For clrcular, polygonal, or rectangular columns with aspect ratios not exceeding 2.0, use h = VA:.

P,
... square

~J''' ~column
y

•
h-----... ~

d

t
,_ ••• 0 00 .~

t t++ t +t ttttt
ql' = P,IA,

Values of footing to column area ratio, A,IAc

ql'
d/h

(kN/m2 ) 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

100 34 43 53 65 77 89 103 118 133 150 167 185 204 224 244 266
150 23 30 36 44 52 61 70 80 90 101 113 125 138 152 166 180
200 18 23 28 34 40 46 53 61 69 77 86 96 105 116 126 137
250 15 19 23 27 32 38 44 50 56 63 70 78 86 94 103 112
300 12 16 19 23 28 32 37 42 48 53 59 66 72 79 87 94

350 11 14 17 20 24 28 32 37 41 46 52 57 63 69 75 82
400 10 12 15 18 21 25 29 33 37 41 46 51 56 61 67 73
450 9 11 14 16 19 23 26 30 33 37 42 46 51 55 60 66
500 8 la 13 15 18 21 24 27 30 34 38 42 46 . 51 55 60
550 8 10 12 14 16 . 19 22 25 28 31 . 35 39 43 47 51 55

600 7 9 11 13 15 18 20 23 26 29 33 36 40 43 47 51
650 7 8 10 12 14 17 19 22 25 27 31 34 37 41 44 48
700 6 8 10 12 14 16 18 21 23 26 29 32 35 38 42 45
750 6 8 9 11 ;3 15 i7 19 2~ 24 27 30 33 36 39 43
800 6 7 9 10 12 . 14 16 19 21 23 26 29 31 34 37 41

850 6 7 8 10 12 14 16 18 20 22 25 27 30 33 36 39
900 5 7 8 10 11 13 15 17 19 21 24 26 29 31 34 37
950 5 6 8 9 11 13 14 16 18 20 23 25 28 30 33 36

1000 5 6 7 9 10 12 14 16 18 20 22 24 26 29 32 34
1100 5 6 7 8 10 11 13 15 16 18 20 22 25 27 29 32

1200 4 5 7 8 9 11 12 14 15 17 19 21 23 25 28 30
1300 4 5 6 7 9 10 12 13 15 16 18 20 22 24 26 28
1400 4 5 6 7 8 10 11 12 14 16 17 19 21 23 25 27
1500 4 5 6 7 8 9 11 12 13 15 16 18 20 22 24 26

Nole:
Capacity reduction tactor e, = 0.60 has been included in table values. Columns with aspect ratios greater than 2.0 must be ccnslcered on an
individual basis.Also minimum depth requirements 01Clause 15.7 must be checked.
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,~ = 20 MPa

'1 = 400 MPa
Max. db = 27.4 Jab - 0.075

:5 43.1 (ab - 0.075)

PI

~ ...
f-(~)-4 ~AI

------------ --.j I--e-- 75 mm

1.~m~~ 75 mm 1 lEl~_.! - - - - - ~ - --
t UUUUAI..ALU AUU•.U1A

11111111 Il Il Il , Il Il Il Il
q,l= P,lA; (kN/m 2 )

Plan Elevation

c ~

Values of A. (mm2) required in a 1 m width of footi~

q., ab2 d (mm)

(kN) 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

50 520 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
60 632 550 600 . 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
70 748 625 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
80 868 721 620 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
90 991 820 702 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250

100 1119 921 786 688 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250
120 1391 1130 959 836 742 750 800 850 900 950 1000 1050 1100 1150 1200 1250
140 1689 1350 1137 987 874 786 800 850 900 950 1000 1050 1100 1150 1200 1250
160 2023 1583 "'-322 1142 1009 905 821 850 900 950 1000 1050 1100 1150 .icoo. ~125!L "~

180 -- 1832 1514 1302 1146 1026 930 851 900 950 1000 1050 1100 1150 1200 1250

200 2101 1716 1466 1286 1149 1040 951 900 950 1000 1050 1100 1150 1200 1250
250 -- 2266 1902 1652 1467 1322 1205 1109 1027 1000 1050 1100 1150 1200 1250
300 2913 2380 2043 1800 1615 1468 1346 1245 1158 1084 1100 1150 1200 1250
350 -- 2918 2463 2152 1920 1738 1591 1468 1364 1274 1196 1150 1200 1250
400 -- 2922 2525 2239 2019 1842 1696 1573 1468 1377 1297 1226

(~:~~J450 3432 2925 2574 2309 2101 1930 1787 1666 1560 1468 1387
500 -- 3356 2927 2612 2367 2170 2006 1866 1747 1642 1550 1469
600 -- 3703 3260 2929 2669 2457 2280 2128 1997 1882 1781
700 -- 3979 3537 3200 2931 2710 2523 2363 2223 2101

800 4803 4202 3768 3432 3159 2933 2740 2573 2428
900 -- 4947 4383 3963 3631 3359 3130 2934 2763

1000 -- 5059 4532 4128 3804 3534 3305 3107
1200 -- 5826 5221 4761 4392 4086 3826-- --
1400 5837 5332 4927 4590
1600 -- 6383 5844 5411
1800 -- 6865 6303
2000 -- 7289--

Note:
Steel areas shawn are based on Ilexurai and minimum reinlorcement (Clause 7.8.1) requirements. Where numerical values are not shown.
required steel area is in excess 01 that specilied in Clause 10.3.3 and ellective depth d must be increased.
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f~ = 20 MPa
. fy = 400 MPra=---=--:=-=­
Max. db = 27.4 Jab - 0.075

~ 43.1 (ab - 0.075)

---------""-'---
1.~m~
-.1 _

Plan

.. .lAA.t.tII."'.!!! 1 l.tlili

1 1 1 1 1 1 1 l " 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Q.,= P,IA, (kN/m2)

Elevation

Values of A. (mm2) required in a 1 m width of footing

d (mm)

400
500
600
700
800

900
1000
1200

_.10:101)

1600

1800
2000
2200
2400
2600·

2800
3000
3500
4000
4500

5000
5500
6000

6500
7000
7500

550

1300
1396
1691
1992
2299

2613
2934
3601
4305
5051

5850
6713
7661

575

1350
1350
1609
1894
2184

2480
2782
3405
4058
4744

5471
6246
7079
7987

600

1400
1400
1536
1806
2081

2360
2645
3231
3841
4479

5148
5854
6603
7406
8274

625

1450
1450
1469
1726
1987

2253
2522
3075
3649
4245

4867
5518
6202
6926
7698

8527
9431

650 675 700

1500 1550 1600
1500 1550 1600
1500 1550 1600
1653 1587 1600
1902 1825 1754

2155 2066 1984
2411 2310 2218
2936 2809 2693
3477 3322 3182
4038 3852 3684

4619 4399 4202
5225 4966 4735
5857 5555 5287
6520 . 6168· 5859
7218 6809 6454

7959 7483 7074
8751 8194 7722

10189 9503

725 750

1650 1700
1650 1700
1650 1700
1650 1700
1688 1700

1909 1840
2133 2054
2588 2490
3054 2936
3532 3393

4023 3860
4528 4340
5048 4833
5585 5339
6141 5861

6717 6400
7315 6958
8935 8449

10790 10118

775

1750
1750
1750
1750
1750

1775
1982
2401
2828
3265

3712
4169
4637
5117
5610

6118
6641,
8027
9553

11271

800 825 850 900 950 1000

1800 1850 1900 2000 2100 2200
1800 1850 1900 2000 2100 2200
1800 1850 1900 2000 2100 2200
1800 1850 1900 2000 2100 2200
1800 1850 1900 2000 2100 2200

1800 1850 1900 2000 2100 2200
1914 1851 1900 2000 2100 2200
2317 2240 2168 2037 2100 2200
2728 2636 2549 2393 2256 2200
3147 3038

oc-293T
-2755'" =Zsfis ~ 2453-

3575 3449 3332 3121 2937 2775
4012 3867 3733 3494 3285 3101
4458 4294 4142 3872 3637 3431
4915 4730 4560 4257 ·3995 .. 3765
53ô3 .. 5Î iô· 4Sô5··- -4{;4~~~--435e"· "·:41 C4

5863 5632 5420 5047 4726 4447
6356 609951:165- 54:>~5iüû .. 4795
7654 7322 7022 6502 6063 5686
9065 8637 8257 7608 7068 6611

10623 10070 9588 8781 8124 7574--
11659 11041 10035 9237 8580
--- 12657 11389 10418 9636

----- 12873 11683 10750
--

13050 11932
-- 13197

14566

Note:
Steel areas shown are basee on flexural and minimum reinforcemenl (Clause 7.8.1) requiremenls. Where numerical values are nol shown,
required steel area is in excess of thal specified in Clause 10.3.3 and effective depth d must 'be increased.
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