
TABLE 3. USE ONLY FOR CONTINUOUS BEAMS 

Safe Loading atul Reinforcement for Rectangul.ar Beams One Inch in Width. I: z: 4 Concrete. Mil,d Steel. 
Based on M - u•l• n - 15. fe - 650. f 8 - 16000. (See p. 508 and item 18, p. 519.J 
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For safe /ive load deduct weight of beam in co/umn (22) 

36 
55 
So 

I09 
133 
170 

2II 
257 
294 

348 
406 
468 

535 
606 
643 

721 
890 

1078 

8 

28 
43 
6I 

84 
102 
I3I 

162 
197 
226 

266 
3II 
359 

409 
464 
492 

552 
682 
824 

9 

22 
34 
48 

66 
So 

103 

128 
156 
178 

210 
245 
283 

324 
367 
389 

437 
539 
652 

10 

17 1 28 
40 

53 
66 
84 

103 
126 
144 

170 
199 
229 

262 
296 
316 

353 
436 
528 

628 
737 
854 

II 

14 
23 
32 

44 
54 
70 

85 
104 
I19 

140 
164 
I90 

n6 
245 
260 

292 
360 
436 

SIS 
610 
707 

(See important foot-notes.) 
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Ruu:s. 1. For safe load of any width of beam multiply by width in inches. 
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2.. For area of cross-section of steel for any width of beam multiply column (2.5) by width in inches. 
3. Total loads for other spans (/) and the same depth of steel are inversely proportional to the squares of the spans. 
4. Total loads for other depths of steel (d) and the same span are proportional to the squares of the depths of steel. 
5. The values in this table may apply to a very carefully graded I : 2.¼ : 5 minure. 

• This is for a ratio of steel p - 0.0077 (0.77 per cent) which is required for the given working stresses. 
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TABLE 4, USE FOR END SPANS OF CONTINUOUS BEAMS, FOR SUPPORTED BEAMS DEDUCT 20 PER CENT. 

Safe Loading atul Reinforcement for Rectangular Beams One Inch in Width. 1: z: 4 Concrete. ,1fild Steel. 

Based on M= w/2, n = 15, fe - 650, fs = 16 ooo (Sce p. 508 and item 18, p. 519). 
IO 
w/2 

For M -
8 

deduct 20 per cent from safe loads, using same steel area. 
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Ruu:s. 1. For safe load of any width of beam multiply by width in inches. 
2. For area of cross-section of steel for any width of beam multiply column (25) by widtb in inches. 
3. Total loads of spans. (/) and same depth of steel are inversely proportional to the squares of the spans. 
4. Total loads for other depths of steel <dJ and same span are proportional to the squares of the depth of steel. 
5. The values in this table may apply to a very carefully graded 1 : 2¼ : , mixture. 

• Tbis is for a ratio of steel p = 0.0077 (0.77 per cent) which is requircd for thc given working stresscs. 
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TABLE 5. USE FOR DESIGNING SLABS, IF FULLY CONTINUOUS, ADD 20% 

TO LOADS 
Saf e Loadings per Square F oot and Reinf orcement f or Slabs for Various W orking 

Stresses inSteel (J,) and Concrete (fe). (See pp. 508 and 420.) 
wl2 ( w/2) 

Based on M = 
10 

For supported ends, dlí = 8 , deduct 20% from loads. For fully continuous, 

( wl•) M = 12 , add 20%. For square •labs multiply by 2. Use same steel area always. 
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Total safe load (ID) per square foot. including weight oí slab. 

For sale live load deducl weight of slab in column (14). 

(See important {oot-notes on opposile page.) 
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TABLE 5- Continued. 

Total sale load (ID) per square íoot including weight of slab. 

For sale live load deduct weight oí slab column (15) 

(See important foolnotes.) 
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1683 1077 748 550 421 332 269 223 187 159 137 120 77 5 
2423 1551 1077 791 6o6 479 388 320 269 229 198 172 90 6 
3297 2Ill 1466 1077 824 651 528 436 366 312 269 234 103 7 
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395 

199 
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374 301 250 210 178 156 134 77 5 
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1 
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1062 737 540 
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15580 
20350 

31800 
45790 
62330 

l 10 
4241 2715 1885 1385 1060 838' 678 561 471 402 346 302 116 8 
5368 3435 2386 1753 1342 1060 859 710 596 508 438 382 128 9 

o.576 81400 
0.648 103030 

RoLES. 1. For load for any width of slab multiply by width in feet. 
2. For area of cross-section of steel for any width of slab mulliply column (18) by width in 

feet. . 
3. Total loads for other spa.ns (1) and ~me depth of steel are inversely propnrt1onal to 

tbe squares oí the spans. 
4. Totaljloads for otber dept.bs of steel (d) and same span are proportional to the squares 

of tbe deptha of steel. 

.1 
< 
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TABLE 6. USE FOR REVIEWING DESIGNS, IF FULLY CONTINUOUS 

ADD 20% TO LOADS. 

Safe Loads per Square Foot and Reinforcement for Slabs. Proportions I: 2: 4. 
(See p. 508). 

wl' 
Based on M = 10 For supported ends, ( M = w:' ) , deduct 20% from loads 

fe = or < 650 
f8 = or < 1600 

t1 = 15 
For íully continuous. ( M = 7;) , add 20% to loads 

For square slabs, ( M = ;i'), multiply loads by 2. 

] ~ 
"' Total saíe load (w) per square foot including weight oí slab. g .~ .,· 'o gl ~ ~ 

•;i ~ .g For safe Iive load deduct weight oí slab in column (15) . l -¡; ~i ~ ~ 
~ ~ ! (See important footnotes.) $ ~ ol 'ó SS 

~~ ; t ~ l .s.g 8·1 
s¡¡ c. 'o s Jl ~ll j 
~~i! 1 :::¡;.:lº" ~.,~ ... 8 i i ! i See ., Span in feet /!.) .._ .._ "•· 753 ii: 00 p. 

_<P_>_I_\_~-~ __ 4 ___ _ 6 ____ 8 __ 9 __ 10 __ 1_1 __ 1_2_ 1_3 __ •4 __ 1_s_l~ /~: . f!! ¡ sq. in. _ ~~b. 

0.002 

0.004 

3 
4 
5 

6 
7 
8 

60 
125 
190 

297 
428 
582 

42 
88 

133 
64 
97 

49 
74¡ 

151 II6 
2181 167 
2961 227 

9 1201 760 531 387 296 
I0 1519 962 671 388 375 

3 18s: II 7¡ 82 60 46 
4 385, 244 170 124 95 
5 584 370 258 188 144 

6 913
1 

578 
7 1314 832 
8 1788

1 
Il33 

403 
58, 
790 

225 
324 
441 

576 
73° 

r i 
272 172 120 87 67 
567 359 250 183 140 
858 544 379 276 212 

39 
59 48 

92 74 
132 107 
180

1 
1461 120 

235 190 157 
298 241 199 167] 

36 29 
76, 6,1 So 

(15) (16) (17) 
38 2¼ i 
51 3¼ i 
64 4 

77 5 
90 6 

103 7 

I t6 8 
128 9 

"41 92 77 64 

1
25
79

71 
144 120 100 77 5 
208 172 144' 90 6 

3501 283 234 196• 167 145 126 103 7 

458 370 306 257 219 189 164 II6 8 
579 468 387 325 277 239 208 128 9 

36 
74 62 

Il2 94 

(18) 
0.054 
0.078 
0.0961 

o. 120 
0.144 
o. 168 

0, 192 
o. 216 

o. 108 

o. 156 
o. 192 

o. 240 
0.288 
0.336 

0.384 
0.432 

o. 162 
o. 234 
0.288 

( 19) 
1800 
3760 
5702 

8910 
12830 
17460 

22810 
28870 

3510 
7324 

IIIOO 

17340 
24970 
33980 

44380 
56180 

5I6o 
10770 
16310 

0.006¡ ! 
I0 

1342, 850 593 432 331 
1932 1223 854 622 477 
2630 t665 II62 847 64$1 

3435 2175 15J8 II06 848 
4348 2753 1921 1400 1073 

52 43 
XII 90 

1681· 136 

263 212 

3781 306 
515 416 

673 544 
852 68& 

176¡ 147 77 5 
253 212 90 6 
345 289 246 213 185 103 7 

4$0 377 321 278 242 II6 8 
570 478 407 351 306 128 9 

0.360 
0.432 
o.5o4 

25490 
36700 
49960 

o. 576 6S.6o 
o. 648 82600 

0.008 

3 348 220 
4 726 460 
5 lI00 697 

153 II2 
32 I 234 
486 354 

86 
179 
271 

6 1719 1088 760 553 424 
7 2475 !567 1094 797 6n 
8 3369 2134 1489; 1085 831 

68 55 46 
142 II5 95 80 
215 174 144 121 

337 272 225 189 
485 392 324 272 
660 533 4411 370 

38 2¼ 
51 3¼ 
64 4 

77 5 
231 200 90 6 
3151 272, 237 103 7 

9 4401 2787 1945 1417 1086 862 697 577 483 412 356 310 II6 8 

0.216 
o. 312 
0.384 

0.480 
o. 576 
0.672 

6610 
13790 
20900 

32650 
47020 
64000 

o. 768 83600 
0.864 105800 

0.270 
0.390 
0.480 

7100 
14820 
22460 j 

1

¡6 :;¡; ·¡~ ·¡¡¡ ·¡¡¡ ·;¡¡ ·~¡ ;¡¡ ;ii :;;, ''J' "¡'" ·¡¡ ¡1 1 ¡ 
1847 II70 8t6 595 456 3621 292 242 203 17 149 77 5 

0.010¡ :7 2660· 1684 u75 856 656 521 421 348 292 249 215 187 90 6 
3618 2292 ,599 n6S 893 709 573 474 397 339 292 255 103 7 

0.600 
o. 720 
0.840, 

35090 
50520 
68750 

4727 2993 2089 1522 II66 926
1 

748 619 519 4421 382 333 II6 8 
10 5986 3790 2645 1927 1477 II72 948 784 657 560 484 421 128 9 

0.960 89800 
l 1 1. 080¡ 113700 

* Percentages of steel are values in this column multiplied by 100. 
Compression in concrete under tabular loads with the different percentages of steel: 

Ratioofsteel .................................... 0.002 0.004 0.006 0.008 o.oto 
Compression in concrete, lb. per sq. in................ 370 Seo 610 65o 65o 

RoLES. ,. For load for any width of slab multiply by width in íeet. 
2. For area of cross.section of steel for any width oí slab multiply column (18) by widthin feet. 
3. Total loads for othet spans (I) and same depth of steel are inversely proportional to the 

squares of the spans. 
4- Total loada for othet deptha of steel (d) and same sp&n are prop0rtional to the squarea of the 

cleplha of steel. · 

TABLE 7. OINDER OONORETE SLABS 
A ratio of elasticity of n = 33 is used in tbe table below, although it is 

permissible to design with a ratio of 15 in very conservative practice. . 
The loads for slabs with a ratio of steel of 0.002 are limited by the work­

ing strength of the steel, and the values with the higher ratios by the work­
ing strength of the cinder concrete. 

It is noticeable that less steel can be used economically for a given thick­
ness of slab than with broken stone or gravel concrete, because the strength 
of the slab is more• apt to be limited by the strength of the cinder concrete 
tbaJ by the strength of_the steel. 

Safe Loading and Reit1forcemeru for CINDER CONCRETE SLABS One Foot in Width. 

-
L o,¡¡ ... 
-3~ 

o 

~. 
"o ~i ,~ 

GS'° ., 
89 ~ 

~ tf 
o.a 

1 ~3 
p:: 

Proportiom l : 2½ : 5. M i/4 Stea. (See p. Si S ). 

Based on M = wPfc =or< 225, f8 =or<l4000, n=35 
10 

Total safe load (w1) per square íoot including ii weight of slab . " For saíe live load deduct weight of slab in 8, .; ..., 
$ "' column (12). ,a,.; ~ ,iO 
., 

(See importan! foot-notes.) -o 3 ~ ..... 
'o f {l ,a 
~al {l p. i& " p. 

Span in Feet (1) 

f' o " o 
4 s 6 7 8 9 10 

d. 
o" ·~:E 
"~ i~ 
oi 8 
d ... 
·~" i§ 
:!i 
1:: 
ro o Cd) (e) 

lb. in. in. 1 sq. in. 

-

~J 
"" 8~ 
o'., 
9·¡;; 
"~ ';¡ ... 

r:/J o 

(See p. 
7J;•> 
( R) 
in. lb. -~ ¡ 

1 (10) ( u ) (12) (13) 1 (14 ) 
2½ 48 31 24 ~t t 0.042 920 

~l 
70 51 35 26 29 0.054 1520 

76 53 2f i 0.066 2280 II9 39 34 

4 166 
106 1 

74 54 41 39 3¼ ¾ 0.078 3180 
0.002 4l 192 123 85 63 48 43 3½ l 0.084 3690 

s 251 161 II2 82 63 So 48 4 I 0.096 4820 

6 392 251 174 128 98 78 63 58 s I 0.12 0 7530 
7 565 361 251 184 141 II2 90 68 6 l 0.144 10840 
8 768 492 341 351 192 152 123 :'77 7 l o. 168 14750 

2½ 76 48 34 25 24 ~i t 0.084 1460 
3 125 80 56 41 31 29 o. 108 2400 
3½ 187 120 83 61 47 37 34 2¾ ¾ o. 132 3590 

4 261 167 II6 85 65 52 42 39 3¼ i 0.156 5020 
0.004 4½. ~03 194 135 99 76 60 48 43 3½ l o. 168 5820 

5 396 253 1 176 129 99 78 63 48 4 I o. 192 7600 

6 619 396 275 202 155 122 99 58 s l 0.240 n88o 
7 891 570 396 291 223 176 143 68 6 l o. 288 17110 

8 1213 776 539 396 303 240 194 77 7 I 1 0.336 23290 

2½ 86 55 1 38 1 
28 

4
2

1 

24 1¾ i 0.126 1640 
3 141 90 63 46 35 29 2¼ ¾ o. 162 2710 
3½, 211 135 94 69 53 34 34 2¾ i I o. 198 4050 

i,/ 295 189 131 96 74 58 47 39 3¼ ! o. 234 5660 
0.006 342 219 

152 1 

112 85 68 SS 43 3½ l o. 252 6570 
447 286 199 146 II2 88 72 48 4 l o. 288 8580 

i 1 

698 447 310 228 175 138 112 58 s l 0.360 13400 
1005 643 447 328 251 199 161 68 6 l 0.432 19300 
1368 876 608 447 342 270 219 77 7 l o.So4 26270 , 

1 

* Pcrcentages of steel are values in this column multiplied by 100. 

RvLJlS. 1. For lo°ad for any width of slab mttltiply by width in feet. 
2 . For area of cross-section of steel for any width of slab mttltiply 

colttmn (13) by width in feet. 

3. Total loads for other spans (e) and same depth óf steel are inversely 
proportional to the squares of the spans. 

4. Total loads for other depths of steel (d) and same spa.n are propor­
tional to the squares of the depths of steel. 
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TABLE 8. USE FOR BEAMS WITH STEEL IN TOP AND BOTTOM. 

Conslanls for Determining Depth of Beam, Momem of Risistatice, and l!'iber Stresses for 
Different Percentages of Steel. [See p. 428.] (Su Example on page 470.) 

Ratio oí Elaaticity of Steel to Concrete, n = 15. 

Depth oí beam d = "\. / M or ✓b fMC w hichever is greater 
1¡1bfcCe s s 
M M M 

Fiberstresses, fe= CebdJ.•f8 Cabdl-'fs' C'
8
bd• 

Moment oí resistance, M = feCe al or f8Csb al, whichever is less. 

Ru/,e 1. To determine Depth of Beam: 
Assume p, ratio of tension steel and p' ra~io compressi?n stee!. 
Assume a, ratio depth of steel in compress10n to depth rn tens10n. 
Locate these values in table and find Ce and C 8 corresponding. 
Substitute values Ce and C8 in formulas for depth, d (above.) . 
Accept the larger value as depth írom compressed surf_ace oí ~m ~o center t~nston steel. 

Rule 2. To determine Fiber Stresses and l\Ioment of Res1Stance m a g1veu beam: 
Compute p and p' and a. 

. Locate these values in table and find requiPed constants. . 
Substitute values in, formulas above aud obtain required strcsses. or moment of res1stance. 

Rule 3. To determine Depth of Haunch at SUJ>port oí a beam ?r g¡rder. 
Decide t~ntatively amount oí steel in tens1on and compress10u. 
Assume a tria! depth of haunch. 
Determine by Rule 2 the fiber stresses. 
If stresses are not aa required, assume new depth of haunce and re-compute. 
(See Example 6, page 4 70.) . . . 

Rule 4. To interpolate values of any C when required ratio of p top' 1s g1ven m _table: . 
Example: Given a = 0.15, p = 0.012, p' = 0.006. Then p' = 0.5 P, and mterpolatmg 

in tbis group between p = 0.1, p' = .005 and p = .015, p' = .0075. gives Ce= .23 and C8 = 

0.0103, . · · t bl 
Rule 5. To interpolate values of any C when required ratio of P, top' is not g1v_en 1~ a e. 

Example: Given a= 0.1, p = 0.013, p' = 0.009. Then p = 0.69 p, wh1ch hes between 
groups p' = 0.5 p; and p' = p. 

Fiad by interpolation in group p' = 0.5 p; for p = 0.013; p' = 0.0065, Ce= .24 and C8 = 
0.0114. 

and in group p' = p; for p = 0.013 and p' = 0.013; C = .20 and C8 =,0115. 
Interpola.te between the two a.hove values and find for p = 0.013 and p' = 0,09, Ce = 0.26 

and C8 = 0.0114. 

p = Ratio Cross Section of Steel in Tension to Concrete above it. 
p = Ratio Cross Section of Steellin Compression to Concrete. . 
k = Ratio Depth of Neutral Axis to Depth of Tension Steel. 
Ce, C8 , c,8 = Constants in formulas above. 

p p' k C's 1-á- p' k 

a= o. oS = Ratio of D~pth of Steel in Compression 
to Depth of Steel in Tension. 

a= o 1=Ratio oí Depth of Steel in Compres-
. sion to Deptb of Steel in Tension 

1 1 
o. rS o. 0045 0.0148 roo, o. 00125 o. 307 o. r5 o. 0046 o. 0121 o.ooS o. 00125 o. 310 

~ 0.01 o. 0025 o. 394, o. 2d o. 0088 o. 0154 0.01 o. 0025 o. 398 0.20 o . 0088 0.0175 
"" o. 015 o. 00375 0.450 o. 24 o. 0130 o. 0179 0.015 o. 00375 o. 454 o. 23 o. 0129 o. 0199 
IN o. 02 o. 005 0.490 o. 27 o. 0172 o. 0199 0.02 0.005 0.494 o. 26 o. 0170 o. 02 r9 o 1 
1 o. 025 o. 00625 o. 521 o. 30 o. 0214 0.0218 o. 025 o. 00625 o. 526 o. 29 o. 0210 o. 0235 

;>. 0.03 o. 0075 o.546 o. 32 o. 0256 o. 0234 0,03 o. 0075 o. 551 o. 31 o. 0250 o. 0250 

o. 035 0.00875 o. 566 o. 34 o. 0298, o. 0250 o. 035 o. 00875 o. 571 o. 33 o. 0290 o. 0265 
0.04 0.01 o. 583 o. 36 o. 03421 o. 0265 o. 04 0.01 o. 589 o. 35 o. 0330 o. 0280 

roo, o. 0025 o. 296 o. 16 0.0046 O, 0131 0.005 o. 0025 o. 299 ,o. 16 o. 0045 o. 0158 
0.01 o. 005 0.373 o. 22 o. 0090 o. 0174 o. 01 0.005 o . 381 o. 21 o. 0088 o. or9 2 

¡,, o. ot5 o. 0075 o. 420 o. 28 o. 0134 º· 0210 o. 015 o. 0075 o. 428 o. 26 o. 0131 o. 0227 

·~ 0.02 o. 01 0.454 o. 32 o. 017j o. 0240 0.02 o. 01 o. 462 0.30 o. 0174 o. 0256 
o 
·" o. 025 0.0125 0.480 0.36¡ 0.0222 0.0269 o. 025 0.0125 0.488 o. 34 0.0215 o. 0284 
¡,, 0.03 o. 015 0.499 0.401 o. 02661 o. 0296 0.03 o. 015 o. 509 o. 38 o. 0258 o.0312 

o . 035 o. 0175 o. 515 o. 44 o. 0310 o. 0323 0.035 o. 0175 o. 524 o. 41 o. 0301 o. 0339 
o. 04 o. 02 o. 528 o.4R o. 0355 o. 0350 0.04 0.02 o. 539 O 44 o 0343 o. 0356 

1 
o. 284 o. 0045 0.0176 roo, 0.005 o. 274 o. 18 o. 0046 o. 0149 0.005 0.005 o. 17 

o. or 0,01 o. 336 o. 27 0.0092 0 . 0212 o. 01 o. 01 o. 349 o. 25 o. 0089 o. 0232 
o . ot5 o. 015 o . 372 o. 35 o. 0138 o. 0266 o. 015 o. 015 o. 386 o. 32 o. 0133 o. 0285 f _ o. 02 0.02 o. 395 o. 42 o. 0184 o. 0320 0.02 o. 02 o. 410 o. 38 o. 0177 o. 0337 

~ o. 025 o. 025 0.412 0 . 49 o. 0230 o. 037-3 o. 025 o. 025 o. 428 0.44 0.0221 0.038, 
o. 03 o. 03 0.425 o. 56 o. 0275 o. 0423 0.03 o. 03_ ·º· 442 o. So o. 0265 0.0411 

o. 035 o. 035 0.435 0.63 o. 0322 o. 0473 o. 035 o. 03> o. 452 o. 56 o. 0309 0.0481 
0.04 o. 04 0 . 443 o. 70 o. 0368 o. oS.3 0.04 0.04 0.461 o: 62 o. 0353 o. 0503 

ro~ o. 0075 o. 256 o. 20 o. 0046 o. 0168 0.005 o. 0075 o. 268 o. 18 o. 0045 o. 0197 
o. 01 o. 015 0.305 o. 32 o. 0093 0.025, o. 01 o.oI5 o. 322 0.27 o. 0090 o. 0276 

¡,, o 015 0 . 0225 o. 331 o. 42 o. 0140 o. 0330 o. 015 0.0225 0.350 o. 37 o. 0134 o. 0348 
l1':I o . 02 0.03 o. 349 o. 52 o. 018'6' o. 0404 0 . 02 0.03 o. 369 0.46 0.0178 0.0417 

1 o . 025 o. 0375 0.361 O.Ó2 o. 0232 o. 0476 o. 025 o. 0375 o. 382: o. 54 o. 0222 o. 0489 
¡,, o. 03 o. 045 0.369 o. 72 0.0280 o.o55o o. 03 0.045 o. 392 o. 62 o. 0267 0.0454 

o. 035 o. 0525 o. 376 o. 81 o. 0326 o. 0625 o. 035 0.0525 0.399 o. 70 0.0312 o. 0626 
0.04 0.06 o. 381 o. 91 o. 0372 o. o699 0.04 0.06 o. 405 o. 78 o. 0357 o. 0691 

TABLE 8,-Continued. 

p - ~~atio Cross Section of Steel in Tension to Concrete above it. 
p' = Ratio Cross Section of Steel in Compression to Concrete. 
k - Ratio Depth of Neutral Axis to Depth of Tension Steel. 
Ce, 03 , C'8 - Constants in formulas above. 

p 1 ~ k [ ~ J ~- ;-c-~---P- p' k e c. 
e 1 • 

a=0.15=Ratio oí Depth of Steel in Corilpression a=0.2=Ratio oí Depth of Steel in Compres-
to Depth of Steel in Tension. sion to Depth oí S_!eel in Tension. 

:::!: :l 1 1 r 0.005 o. 001251 o. 0044 o. 0189 0.005 o. 001!5¡ o. 313 o. 14 o. 0044 o. 0272 
¡,, o. 01 o. 0025 o. 0086 o. 206 o. 01 o. 002:, 0.404 o. 18 o. oo86 o. 0243 

"" 
o. 015 

~:~~r5¡ 
0.45 0.23 o. 0127 o. 0223 0.015 o. 003751 0.460 o. 22 O, 012Ó o. 0202 

"" 0.02 o. 499 o. 251 o. 0167 0.240 0.02 0.005 o. 503 o. 24 o. 0165¡ o. 0272 
o 
1 o. 025 o. 006~5 o.53 0.28 0.0207 o. 0257 o. 025 o. 00625 o. 535 o. 27 o. 020~ o. 0284 

!>. l º· º3 
0,007.) o. 555 0-30 o. 0247 o. 027 3 o. 03 1 o. 0075 o. 560 o. 29 o . 0243 o. 0297 o. 035 0.0087' o. 577 o. 32 0.028( o. 0285 o. 0351 o. 00875 o. 582 o. 31 

~:~;:~ o. 0309 0.04 0.010 o. 595 o. 33 o. 032( o. 0297 o. 04 o. 010 0.600 o. 32 o. 0320 

[°do> º·ºº~s l o. 3041 o. 15
1 

o. 005 o. 0025 
1 

o. 15 o. 0044 o . 0202 o. 309 o. 0044 o. 0279 o. ar 0,00.) o. 386 o JI o. 0087 o. 0226 o. 01 o. 005 o . 392 o. 2( o. 0086 o. 0272 
~ 0.015 o . 0075 o. 4351 o 1 o. 0121 o. 0254 

0.0151 o. 0075 o. 442 o. 24 o. 0126¡ º· 0291 ~ 0.02 O. OI 0.471! o.,, 1 0.016! o. 0279 0.02 o. 01 0.479¡ º· 27 o. 0166 o. 0312 o 
,1 o. 025 0.0125 o.49~ o. 32 o. 021( o. 0306 o . 025 o. 0125 1 o. 506 o. 30 o. 0206 o. 0331 
~ l º· 03 o. 015 o. 5 1 o. 35 0.0251 o. 0328 0.03 o. 015 o. Szj o. 33 o. 02451 o. 0354 . o. 035 0.0175 o. 5351 o. 38 o. 0292 o. 0353 o. 035 o. 0175 o. 544 o. 36 o. 0284 o. 0378 o. 04 o. 02 o. 549 o. 411 o. 033, o. 0376 o. 04 0.02 o. 5591 

o. 381 o. 0323 0.0397 

r º· oos¡ 0.005 o. 2921 o. 16 o. 004; o. 022 2 o. 005 0.005 o. 299 º· t6 0.0044, o. 0313 
0.01 o. 01 o. 36~ o. 23 o. 0087 o. 0265 o. 01 o. 01 o. 371 o. 22 0.0080¡ o. 0314 o. 0151 o. 015 o. 3981 º· 29 o. 0129 0.0313 0.015 o. 015 0.41 I' o. 27 o. 0126 0.0352 ¡,, 0.02 0.02 0.425 0.35 0.0171 º· 0357 0.02 0.02 0.439 o. 32 o. 0166 0.0390 

lº'' 
o. 025 1 º· 0213 o . 0402 o. 0 2 5 0.025 0.460 o. 36 0.0206 o. 0428 o. 44~ 0.40 

0.03 0.03 o. 45 o. 45 o. 0255 o. d446 0.03 0.03 o. 475¡ 0.4[ 0.0246 o . 0470 o. 035 0.035 0.469 o. So º· 0297 º· 0490 º· 035 o. 035 0.4871 o. 45 o. 0286 O.051 t 0.04 
0.04 1 

o. 479 o. 55 o. 033! o. 0528 0.04 0.04 0.497 0.49 0.0326 O. 055 l 

r o. 00S o. 0075 0.280 o. 17 o. 0045 o . 0247 0.005 o. 0075 o. 292 o. 16 o. 0044 0.0339 
0.01 0.015 0.338 o. 26 o. 0087 o. 0306 o. 0( 0.015 o. 353 o. 23 0.0086 o. 0359 ~ o. 015 o. 0235 0.369 o. 33 o. 0129 o. 0373 0.0151 º· 0235 0.386 º· 30 0.0126 0.0416 ·~ 0.02 0.03 o.38j 0.40 o. 0171 0.0439 0,02 0.03 0.409 0.36 0.0166 o. 0464 -1 0.025 o. 0375 0.40 o. 47 0.02{3 o. o5o5 o. 0251 o . 0375 0.424 0.42 o. 0206 0.0531 ¡,. 0.03 

o. 045 1 o. 414 o. 54 o. 025( o . 0569 0.03 0.045 0.436 0.48 0.0246 o. 0592 
o. 035 o. 0525 0.422 0.61 º· 0298 o. 0635 0.035' o. 0525 0.444 o. 54 0.0286 o. 0653 
0.04 0.06 0.429 o.68 0.0340 o. 0697 0.04 1 0.06 0.452 o. 59 o. 0326 o. 0709 

~ 
1 

1 

a=0.25=Ratio oí Depth oí Steel in Compression a - 0.3=Ratio oí Depth of Steel in Compres-
to Depth of Steel in Tension. sion to Depth oí Steel in Tension. 

( o. 0051 
o. 00125 0.316 o. 15 0.0045 o. 0458 0.005 0.00125 o. 318 o. 14 o. 0045 o. 1687 

! 1 

o.ot o. 0025 0.408 o. 19 o.oo86 o. 0320 O.OI o. 0025 0,4II o. t8 0.0086 o. 0455 
o. ot5 o. 003751 0.465 o. 22 0.0126 O. 03 t I o. 015 o. 00375 0.468 o. 2 r o. 0125 o. 0395 

"' o. 02 0.005 o. 507 o. 24 0 . 0164 0.0315 0.02 0.005 o.5II o. 23 o. 0163 o. 0377 o i 
o. 006251 0.020.I 1 o. 025 o. 539 o. 26 o. 0321 0.025 o. 00625 o. 544 o. 2~ 0.0201 o. 0375 

!>. 1 o. 03 o. 0075 o. 565 o. 28 o. 0240 o . 0332 0.03 o. 0075 o.571 o. 2 ! o. 0238 o. 0376 
o. 035 

º·""" o. 588 o. 30 o. 0278 0.0338 0.035 o. 00875 o. 592 o. 29 o. 0275 o . 0382 
l 0.04 o.oro 0.606 o. 31 o. 0316 o. 0349 0.04 1 o. oro o.6II 0.301 0.03111 o. 0389 

( 0.005 o. 0025 0 . 314 o. 15 o. 0045 0.0476 o.ooS o. 0025 o. 320 o. 151 0.0045 º· 1515 ¡ o. or 0.005 0.398 o. 19 o. 0085 O. OJ4 7 O.O[ 0.005 0.404 o . 19 o. 0085 o . 0489 ::.. o. 015 O. OOJJ 0.450 o. 23 o.ot2S º· 0342 0.015 o. 0075 0,456 o. 22 o. 0124 o . 0433 lf.! ; 0.02 o. 01 0.487 o. 26 o. 0164 o. 0354 0.02 O. 01 o. 495, o. 25 o. 0162) o. 0423 l~, 1 

0.0125 º· 514 0.29 o. 0202 o. 037 3 o. 025 o. 0125 o. 522 o. 27 0.0199 o . 0429 
¡,. 0.03 o.ot5 o. 537 o. 32 o. 0240 o. 0386 0.03 0.015 o . 546 o. 29 o . 0236¡ o. 0434 0.035 o. 0175 o.556 0.34 o. 0278 o. 0404 o. 035 o. 0175 o. 564 o. 3' o. 027~ o. 0448 

0.04 0.02 o . 570 0.36 090315 o. 0422 0.04 -1 0.02 o.58o 0-33, 0.030 o. 0463 

0.005 0 . 005 0.308 o. 15 o. 0045 o. 0523 O. OOJ 0.005 o. 317 o. 14 0.0044 o. 1790 
o.ar O.Ot 0.382 0.20 o. 0085 o. 0386 o.o, o. 01 o. 393 o. 19 o. 00841 o. o55o 
o. 015 o. 015 0.425 o. 25 o. 0124 o. 0406 o .o,5

1 

o. 015 o. 438 o. 23 0.0123 o. 0499 
~ 0 . 02 0.02 0.454 o. 29 0.0162 o. 0435 o. 02 0.02 0.468 o. 27 0.0160 o. o5o7 1 
!>. o. 025 0.025 0.475 0.33 o. 0200 o. 0466 o. 025 o. 025 0.490 o. 31 o. 0197 o. 0529 

0.03 0.03 0.491 o. 37 o. 0238 0.0504 0.03 0.03 o. So; o. 34 o. 0233 o. o5S6 
o.o.'5 0.035 o. 504 0.41 o. 0276 o. 0542 0.035 o. 035 o. 5,i o. 3; 0.0269 o. 0585 
0.04 1 0.04 o.513 0.44 o. 0314 0.0577 0.04 0.04 o. 532 0.40 o. 0305 O. OÓ16 

o. 005 o. 0075 0.304, o. 15 o. 0044 o. 0567 0.005 o. 0075 o. 313 o. 14 0.0044 o. 236 
O. Ot 1 o. 015 0.369 o. 22 o.oo84 o. 0446 0.01 0.015 o. 384 O.!.Ci 0. 00~4 o. 0614 ¡,, 
0.015, o. 0225 0.404 o. 27 0.0123 0.0475 0.015 0.0225 0.422 o. 25 o. 01 22 o. oS¡ ., 
0.02 0.03 0.428 o. 32 0.0161 o. 0519 0.02 0.03 0.447 o. 30 o. 0159 o. 0595 ... 

o 

1 
o. 0251 o. 0375 0.444 o. 37 o. 0576 0.025 o. 0375 0.464 o. 34 o. 0195 0.0635 !>. o. 0199 
o. 03 o. 045 0.457 0.42 o. 0237 o. 0623 0.03 o. 045 0.478 0.38 0.0231 c.0694 
o. 035 0.0525 0.466 0.47 o . 0275 o. 0681 0.035 o. 0525 0.490 0.42 o. 0266 o. 0722 
0.04 0.06 0.475 o. 52 o. 0313 o. 0732 0.04 0.06 0.497 0.46 0.0301 "O, 07¡ o 

- -- -
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TABLE 9. FLAT SLABS. 

Dala for Determining Bending Moments for FLAT SLABS S UPPORTED 

ON COLUMNS. (See page 485). For example, see page 487. 

Rule. To find maximum bending moment in a flat plate loaded uniformly and supporte<l on 
columns, or other fixed supports: 

Determine radius of support, r0, and radius of surface assumcd to árt as a fixed circular plate, 
r1, (for a floor area this may be taken at ¡ the diagonal <listance between t he circumferences of 
the support plus the radius of the support). 

Compute load per linear foot, q, on outer edge of the circumference (see p. 485). 
Take for w the load per square foot on slab. 
Select a proper value for Poisson's ratio, o, using 0.1 ordinarily. 
Substitute corresponding constan.ts in formulas 

Max. M 2 = wr0
2 (0.2 + C1 + C,) 

Max. Mb = q ro (C0 + Cb) 

These are moments at edge of support causing radial líber stresses. 
Sum of these bending moments (llf2 + Mb) gives the total hending moment, M, to use in 

finding depth of slab required at support and amount of steel, from ordinary beam and slab form­
ulas. 

Note that if w is in pounds per squ11re foot, q, in pounds per foot of length and, r0, iu feet 
the moments, .1{2 and Jf b will be in foot-pounds per loot of width or in inch-pounds per inch of 
width of theslab. lf 111omentsatotherpointsare required, use formulas (54) to (5i ) on page 485 

Poisson's 
ratio 

o 

o. 075 

o. l 

o. 15 

o. 2 

1 

1 

1 

1 

1 

Ratio outer 
to inner 
radius 

!i 
ro 

(2) 

2, 
2. 5 
3. 
3. 5 
4. 
4. 5 
5. 

2. 
2. 5 
3. 
3. 5 
4. 
4 , 5 
5. 

2. 
2. 5 
3. 
3. 5 
4. 
4. 5 
5. 

2. 
2. 5 
3. 
3. 5 
4. 
4. 5 
5. 

Constants in formulas (52) to (57) , p11ges 485 and 486. 

-
For uniformly distributed loading. 

e, e, C3 e, 

(3) (4) 

1 

(5) (6) 
1 

o . 74 o. 21 2.47 o. 72 
1.49 o. 10 3.86 t. 54 
2. 55 o.65 5. 56 2. 72 

3,93 1.44 7. 57 4 . 27 
5.67 2. 52 9.89 6. 22 

7. 77 3.90 12.52 8. 58 
10. 25 5. 59 15 . 45 11. 37 

0.72 o. 19 2. 53 O. 7 l 
1.44 o. 13 3.95 1. 53 
2 .f 0.70 5.68 2. 72 
J. l 1 . 53 7. 75 4 . 29 
5.50 • 2.65 10. 13 6. 25 
7 . 52 4.05 12. 80 8.61 
9.95 5.84 15.80 11.46 

o . 67 o. ,s 2.64 o . 67 
1. 35 o. 20 4. 12 l. 52 
2. 3 J o.So 5. 95 2. 72 
3. 57 1. 70 8. 10 4.30 
5. 16 2. 89 10.60 6.31 
7.06 4.42 13.40 8.72 
9. 32 6.30 16. 52 11. 60 

0.63 o. 17 2. 76 o. 67 
l. 27 o. 27 4.30 t. 52 
2. r6 o .gr 6 . 20 2. 71 
3· 34 1. R7 8.45 4. 32 
4. 81 3.14 11.0Ó 6. 34 
6. 58 4.73 14 . 00 8. 78 
8.69 6. 71 17. 25 [l. ji 

For circumfereutiul load· rng. 

e a Cb 

( 7) ¡ (8) 
1 

I. 23 o. 43 
1. 87 0 . 94 
2. 57 1.49 
3.30 2.os 
4.06 2. 72 

4.86 3. 40 
5. 67 4.09 

1.19 0.45 
1. 81 0 . 96 
2.48 1.53 
3. 19 2 . 15 
3,93 2.So 
4. 71 3.41 
5 . 50 4.22 

l. I2 O. 5 I 
1. 69 t. 04 
2. 32 1.64 
2. 97 2. 27 

3. 66 2. 95 
4. 38 3. 66 
5. 12 4. 4 2 

1. o5 o. 57 
t. 58 J. 12 

2. 16 I. i-4 
2. 76 2 .. 19 
3.40 3. 10 
4.06 3.90 
4. 75 4.62 

e, 

(9) 

2. 47 
3.09 
3. 71 
4. 33 
4.95 
5. 56 
6 . ,s 
2. 5-i 
3. 16 
3.80 
4. 43 
5. 07 
5. 70 
6. 33 

2 . 65 
3. 30 
3.96 
4, 62 
5. JO 
5. 96 
6.6, 

2. 76 
3 . 45 
-!- L1 
4 , 83 
5. 5r 
6. 20 
6 .~o 

( 10) 

1. 35 
2. o ¡ 
2. 8¡ 
3 . 71 
4. 5 7 
5. 48 
6. 40 

x. 35 
2. 08 
2.88 
3 . 73 
4. 60 
5. 53 
6. 47 

l. 36 
2. 10 

2, 9 1 

3. 76 
4, 65 
5. 57 
6. 53 

t. 37 
2. 12 

2 • 94 
3. 79 
4, 70 
5. 6> 
6 . 62 

f-1. 
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TABLE ro. TABLE FOR CONSTANT e, 

Dala for Determining Depth of Beam, Moment of Resistance-and Reinforcemenl 

To be med in formulas fur Depth of rectangular beam or a/ab. d = C ✓1 
and in formulas for Moment of Ruiatance M 

b ,12 ............ 
u• 

(See pp. 418 and 754.) 

Based ~on dimensions in inches and moments in inch-pounds. • 
RATIO Oii' MODULI Oli' STEEI, TO R.atio of Moduli ol Steel to 

CONCRETE n - 10 Concrete n = 15 

'A o . ., ;,., ~1 :!J..cl _., 
" ., c. ... :::1 .,._ 1 .,,. 
" -;l A z., ., o "¡j • 

.,., 
Q o,...,_ ., g..d.-.... ,SCll z~ "º ~~ bll :f ... A >'-' s-;i..itf:o ., .o 

Q ~s Sc...itf:o {/jQ) ... A Cll-,: 
" fS ... 1> bll"' ºo ~~ 1 el .. ~ .. ~¿¡ 1 ºº ]J ~e ., ., .,. A., 

U) Cllz 
..,., 

!~ A ,.. ~6 ]S P.•• • g.-~-;J >.e§ .,~- os~ <;)Q A<$ 
.. ., ... o'--' ""' . "' o Q -e 

]oo QO 
o@'i <S ~8 A<S o.., • <i1í..: ·ºº ;;¡o o- Cll o oS o-tl.l o@;¡ o ~ ;:;o a ...... .. ... :.:sf!~ ·- $ -~~ ., ... ·-J! ... -~ ~ s 00 ºº o!"' o -;í<lltl.l . ... o..:, ...... 

"" ~ ~ ~ ~ 
1 

¡;¡ ';;º ~~o ~<oo ~~w '¡;¡ o 
fa fe 

ti.) C/l 
k p <.: k i () lb. per lb. per p 

sq. in. sq. m. __J 
~~ 0.0061 rº· 123 

------- - - · 500 0.294 0 . 902 0 . 384 0.872 o. 0080 o. 109 

;¡ • 550 0.314 0.895 o. 0072 O. II4 0 . 407 0.864 o. 0093 0.102 600 0.333 0.889 o. 0083 o . 106 0,428 o.857 o. 0107 0.095 
4 1 650 0.351 0.883 0.0095 0.100 0.448 o.851 o. 012 r º·ºgº 5 
6 

100 0 , 368 1 0.877 0.0108 0.094 0,467 0.844 º· 0136 o.o 5 
150 0.384 0.872 0,0120 0.089 0.484 0.839 o. 0151 0 .081 

7 800 0.400 0.867 o . 0133 0 . 085 o. 501 0.833 o. 0167 0.077 

JI 14000 500 0.263 0 . 912 1 0.0047 0.129 ., 0.348 0.884 o . 0062 O. II4 550 0.281 0.906 0.0055 0:120 0.372 0.876 0.0073 0.106 600 0.299 0.900 0.0064 O, III 0.392 0.869 o. 0084 0.099 
II 650 0.318 0.894 o. 0074 o. 104 0.409 0.861 0 . 0095 º·ºg¡ 12 700 0.333 o. 889 1 o. 0083 0.098 0.428 o.857 
IJ 7So 0.348 0.884 0.0093 1 

0.0107 o.o 
0.093 0 . 446 o.851 o. 0120 0.083 14 800 0.364 0.879 0.0104 0.088 0.462 0 . 846 0.0132 o.o8o 

15 1 16000 500 0.238 0.921 0.0037 o. 135 0.894 o. ooSo 0.II8 16 550 o. 319 
o. 256 0.915 0.0044 0.125 • o . 339 0.887 º· 0058 17 600 o. 110 
0.272 0.909 o. 0051 o.u6 0.358 o. 881 o. 0067 0.103 

18 650 0.288 0.904 o . 0058 o. 109 0.378 0.874 ¡ 0.0077 -0.096 19 700 0.304 0.899 0.0067 0.102 0.397 o. 868 0.0087 o,og1 20 750 0.319 0.894 o. 0075 0.096 0.414 o. 862 o. 0097 o . o 6 21 800 0.333 0 . 889 0.0083 0.092 0.429 o. 857 o. 0107 0.083 
22 20000 500 0,200 o. 933 o. 0025 1 0 . 146 o. 272 23 550 0.909 0.0034 o. 127 o. 217 0.928 0.0030 o. 134 o. 292 0.903 o. 0040 o.u8 24 600 o. 232 0.923 0.0035 1 0.124 O.JU 0.896 0.0047 0.109 
25 650 o. 246 0.918 1 0.0040 o.u7 o. 328 0.891 1 0.0053 26 700 o. 259 

o , 103 

27 750 
o. 914 o. 0045 o. 110 0.344 o.885 0 . 0060 0.097 

28 
o. 272 0.909 0.0051 0.104 o. 359 0.880 o. 0067 o . og2 800 o. 285 o. 905 o. 0057 0.098 0.374 o. 875 o. 0075 o.o 7 

29 24000 500 o. 172 0.943 o. 0018 o. 157 0.240 0.920 º· 0025 0. 135 30 550 º· 185 
0.938 o. 0021 0.145 o. 256 o. 915 o. 125 31 600 o . 0029 

0.200 0.933 o. 0025 o. 134 o. 272 0 . 909 o. 0034 O.II6 

32 650 o. 213 0.929 0.0029 0.124 o. 288 0.904 0.109 o. 0039 33 700 0 . 226 0.925 o. 0033 O. II7 0 . 303 0.899 0 . 0044, o. tos 34 7So o. 238 
35 

o. 921 o. 0037 o. 111 o. 319 0.894 o.ooSo 0.096 800 o. 25 [ 0.916 o. 0042 0.105 0.334 1 0.889 o. 0056 0 . 092 
""t';.1 

NOTE -For intermediate stresses, interpo]ate. 
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520 A TREATISE ON CONCRETE 

TABLE u. DATA FOR DETERMINING DEPTH OF RECTANGULAR BEAM 
OR SLAB OR MOMENT OF RESISTANCE FOR DIFFERENT PERCEN­
TAGES OF STEEL. 

Ratio of elasticity, n = 15. 
Rule 1. To fi.nd depth of beam or slab for a given percentage of steel: 
On line with the given percentage, select the higher value of C. This, 

substituted in formula 

/M 
d = e '\Jb 

(see p. 418), gives the smallest permissible depth. Thus for 0.004 steel ratio 
the value of C from column (9) must be used instead of from column (6) 
because the latter would stress the steel to 23 700 pounds, which would not 
be aUowable. It is evident also that the ratio of steel is too low for econ-
omy, because concrete is stressed only to 440 pounds. . 

Rule 2. To fi.nd amount of steel for a given beam or slab ~nd given load­
ing with stress in concret e limited t o. 650 pounds per square mch and st ress 
in steel to 16 ooo pounds per square mch: 

bdz 
Compute v alue of C from formula M = 0 (see p. 7 54). Loca te t his 

value either in column (6) or (9), whichever satisfi.es the allowed s~resses, · 
and fi.nd the corresponding value of p in the first column. Thus, 1f C = 
0.097, it must be located in column (9) instt:ad of column (6), be<¿iuse t~e 
latter would give a higher stress in steel than _is allowable. The d~s1red ratio 
of steel is therefore 0.0077. If C = 0.088, 1t must be located m column 
(6) because column (9) would give too high a stress in concrete. 

"2 ., ' ., ' o! o 'A .,.,, o! 
.,., 

;l ..., _, ::, ., @_, -~ ~ . f <l ]~l.o~ f f .. _., ., P. ., C) Q 
~ 8.g ~l~ 

., ........ 
1 @)1 ,.o ~ "" Q" o!<> 4> d •o-4 ., o 

""' ... "' .,2 ·0.8C1 "'" -B ') ~ ., ., e~(O o 1 --4< . ... a:, • ]_sS .,., 
~s "., ¡¡ ... "' ;g~ n .... " ~o g Q o ~ ... ~ ., ... 

Q o :f ºº g.~_, 8º oOk 2A" 
«'l., -~ 8 ! 

á'li oA "A 8_ s" " • M II P. ~ i.. tco s¡ ~~. 
......... ., 

" 
..,., ll. ?l.sg Q "' " ... "'da,f ::>l º ~ 'd ""'. o! ., 

~~ ]~;3 s ., ~ :;¡"..C ·ª 8]~ .. .. o- t º"' i..f~ ., 

!5º ~s "'-Íl -¡¡~~ ., ª-~ 8.1 
e 

°$ 1l Q o., 
~., ::;J•~•M o ~., o 

~ &! o ;:;! o 

p (1) k (2) ;(3) fe (4) Is (5) 
1 

e (6) fs (7) fe (8) e (9) 

0.002 0.217 0.928 650 32900 1 o. 124 16000 290 o. 183 
0.003 o. 258 0.914 650 28000 0 .114 16000 37º 0 . 151 
0.004 0.292 0.903 650 23700 1 0.108 16000 440 o. 132 
0.005 0.320 0.893 650 20800 o. 104 16000 500 O.II8 
0.006 0.344 0.885 650 18600 o. 100 16000 560 o. 108 
0 .007 0.365 0.878 650 16900 0.098 16000 610 O. 101 
0.008 0.384 0.872 650 15600 0.096 16000 670 0.095 
0 . 009 0 .402 o.866 650 14500 0.094 16000 720 0.089 
0.010 0.418 0.861 650 13600 0.092 16000 760 0.085 
0.012 0.446 0.851 650 12100 0.090 16000 860 0.078 
0 . 014 0.471 0.843 650 11000 0.088 16000 95° 0 . 072 
0.016 0.493 0.836 650 10000 0.086 16000 1040 0.068 
0.018 0.513 0 . 829 650 9300 0.085 16000 1120 0.065 
0.020 o. 531 0.823 650 8600 0.084 16000 1210 0.061 

- --- -
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TABLE 22. PROPORTIONAL DEPTHS OF NEUTRAL AXIS 

The table below gives the proportional depths of the neutral axis calcu­
lated from formula(ó) on page 420 for various percentages of steel and 
moduli of elasticity. Its use is not advised for ordinary calculations of 
moments of resistance and dimensions of beams or slabs, because it presents 

no mean s of determining, without further calculation, tbe 5tress in the 
steel or tbe concrete, and therefore is liable to lead to uneconomical design . 
Its principal use is for determining tbe moment of resistance, and conse­
quently the safe loading for beams already built. 

Proportional Deptlt o/ Neutral Axis below top o/ Beam for diflerent per cents o¡ 
Steel aná various assumptions o/ Elasticity. (See p. 310.) 

p 
-= k 2-~_: 
.,""' Ratio of depth of neutral axis to depth of center of stcel below most compressed surface of beam 'o!~ 
~ ~ ~ 
~ ti.B . o:t_:d 

'o~~ Ratios of Modulus of Elasticity of Stcel to Modulus of {',oncrete in Compression, .!!:.:._ _ n 

.gt,g . E, -

"º'"' 1)11-0 6 7.5 JO 12 15 20 30 35 40 

0.001 0.10 o.ns o.qz 0.143 0.158 0.181 0.217 0.232 0.246 
0.002 0.184 0.159 0.181 0.196 0.217 0.246 0.292 o.3II 0.328 
0.003 0.173 0.191 0.217 0.235 0.258 0.292 o.344 0.365 0.384 

0.004 0.196 0.217 0.246 0.266 0.292 0.328 0.384 0-420 0.428 
0.005 0.217 0.239 0.270 0.292 0.320 0.358 0-418 0.442 0-464 
0.006 0.235 0.258 0.292 0.314 o.344 0.384 0.446 0.471 o.493 

0.007 0.251 0.276 o.3II º·334 0.365 0.407 0.471 o-497 0.519 
0.008 0.266 0.292 0.328 o.353 0.384 0.428 o.493 0.519 0-412 
o.oog 0.279 0.306 o.344 0.36g 0.402 0-446 0.513 o.539 0.562 

o.oro 0.292 0.320 0.358 0.384 0.418 0-463 0.531 o.557 0.584 
0.012 0.315 o.344 0.384 0.402 0.446 o.493 0.562 0.588 0.61 l 
0.014 o.334 0.364 0-407 0-436 0.471 0.519 0.588 0.614 0,638 

0.016 o.353 0.384 0-428 o.457 o-493 0.542 o.6II 0.637 0.660 
0.018 0.36g 0.402 0-446 0.476 0.513 0.562 0.631 0.657 0.680 
0.020 0.384 0.418 0.463 o.493 0.531 0.580 0.649 0.675 o.6g7 

0.030 0.446 0.483 0.531 0.562 o.599 0.649 
0.040 o-493 0.531 0.580 0.611 0.649 o.6g7 
0.050 0.531 0.56g 0.618 0.649 o.686 0.732 


