ColLUMN STRENGTH - THOUSANDS oF PounDs

STRENGTH OF CHROME MoOLY
RounD STEELTUBES

Fry = 85,000 PSI.
Frv = 100,000 PS{.

t=.0278

(AUOED ocT 40)

n

bIA. REALY 7,

Wtinate Ll‘l’;nbla Allosahle
Tens{le Bending Torsional
- Moment - Koot .
1be, in, 1be, 4n, 1de,
(/D = 20)

|

/8 3,050 516 S04
1/2 4,150 552 543
8/8 5,250 848 B4l
874 6,350 1,208 1,188
78 .45 1,608 1.57¢

(a)1 Whers Jointe with tapered welds at angles
of 30 degrees or 1088 to the eentor line or fiab-
oaith walds formod by auts of 60 dezrees or less
aro used the allawnble tensile strangth near the
valding 18 .97 x (U,7,3.). Far all other welds
the allowatlo tensile strength Ls 841 x (U.7.3.),

{b)s The allowalle torsianal momarts A ven above
are for L/D = 20, Yor any othar value of L/D the
allowable torsiomal moment s Ky x Tge X 18
glven in the graph balow,
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COLUMN STRENGTH - [HOUSANDS OF PouNDs
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STRENGTH OF CHROME MoOLY
ROUND STEEL TUBES

Fry = 85,000 PS| .
Fru = 100,000 pPsi.

t =035

(APDED ocT 40)

(a) ()
DIA. U,T.9. xi Ta

Uliimtre Allowable Allowable

Teneile Sanding Tarslomal

- Yot - Moment -

1be, in, 1bs, in. 1bds.

(L/D = 20)

3/8 3,740 387 370
12 5,110 700 L
s/a 6,490 1,078 1,060
3/4 7,000 1,5% 1,520
/8 9,240 2,070 2,030
1 10,80 2,445 2,80
118 11,990 3,300 3,240
11/4 13,380 4,030 3,910
1 3/8 14,730 4,00 4,80
212 18,000 5,650 5350

{a): Whare joLmts with tapered walds at angles
of 30 degrees or less to the center line or fish-
mouth welds formed by cuts of 80 degress or loss
are used the allarable tenslle strangth near the
welding 15 947 x (U,T.S,). Par all other welds
the allowable tansile streongth is 341 x {U.T.S.).

n
t
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n (b): The xllowale torsionsl momants given above
: i are for L/D = 20, For any other value of 1/D the
; T allorahle torsinnal mament 13 Ky X Tye K¢ 18
T TTHT ¥ - glven in the graph below,
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STRENGTH OF CHROME MoLy
ROUND STEELTUBES

Fy = 85,000 PSI.
Frv = 100,000 PsI.

t=-049

(AbBED ocT 40)

DIA, ,7.5.(

T

Vltimate Allowabdle A.ugnhle

Tensile Banding Tarsional

Strength -  loment - Manent -

1be. in, tbs.  in, lbe.

3 (/D = 20)
s/8 8,870 1,530 1,470
3/4 10,790 2,200 2,10
/8 12,720 2,90 2,910
1 14,680 3,850 3,750
1y8 16,560 4,830 4,740
1 VY4 18,450 5,860 5,80
13/8 20,410 7,00 6,950
11/2 22,340 $,320 5,140
18/8 24,200 9,80 9,410
1 8/4 26,180 11,050 10,720
17/8 28,110 12,580 12,110
2 30,000 319 13,500

{a): Yhere joints with tapared walds at angles
of 30 degrees or less to the canter line or {ish-
mouth welds formed by auts af & degrees or less
are used the allavahle tenaile.strongth near the
welding 13 947 x (U.T.%. ). For all other velds
the allavahle tensile strangth is 841 x (U.T7.8,).

i T (b): The allowahle torvional momants given above
T = AN 4 L are for 1/D « 20, For any othar value of L/D the
L *]&1 > fr allawable torsional moment 18 Ky x Ty, K¢ 18
T f s H gven in the greph balaw, . .
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t STRENGTH OF CHROME MoOLY
ROUND STEEL TUBES

E,= 85,000 PSI.
Fru = | Q0O ,000 P5I.

t =O 5 (AoDEO

B
%

2%

0CT '40)
Y
: . s g £,
1 Ttista Allowable Allarable
Toneile Bending Torsiomal
3 Strength - Yomemt - Nemant -
d| 1bs. in. 1. in. Lbe.
32 (L/D = 20)
Al 3/4 12,60 2,80 2,520
D 7/8 14,890 3,540 3,450
1 17,180 4,560 4,510
Z 11/8 19,440 5,770 5,870
113/4 21,720 7,05 5,980
3 1 3/8 24,000 8,500 8,400
1Yz 26,260 10,150 9,870
1 5/8 28,550 1,80 11,450
1 5/4 30,800 13,400 15,120
28 1778 53,100 15,190 14,880
2 35,400 17,200 18,700
L fEmanes . f 9,900 Z 0
; H (a): Where joints with tspared welds at angles
O T X L - ol gr or less to the cemter line or fish-
T : + h Snas mouth walde formed by cuts of @0 degrees or lrss
! 4 % + + 1 T I are used the allowable tensile strength mmar the
n T T - walding 15 547 x (U.T.S.). For all other walds
O . r T the allowable tensile stremgth 10 841 x (U.7.3.).
i T
z 24 T T - T (b))t The allomable torsional momenta given above
< N T are for L/D » 20, For any othsr value of L/D the
I Naas allowsble torsional moment {3 Ky x Tye *Ky 18
g T + AN given in the graph balow,
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COLUMN STRENGTH - THousanps oF PouNDs

100

STRENGTH OF CHROME MoLY
ROUND STEELTUBES

Fy = 85,000 PS}.
20 : Fry = 100,000 PSI .

t=.083

(ApDoED OCT 40)

i

H (v)
: iy o, rr.s® 4 Ta
: : Ultimate  Allowatle Allowatle
+ Tensile Bending Tormional
80 : Strength -  Wosmt - Mowent -
> 1lbe, in. 1be, in, 1lbs.
(/D = 20}
T 1 23,910 6,80 6,580
114 50,430 10,330 10,050
11/2 36,950 14,780 14,500
13/4 45,470 19,900 15,6800
2 49,990 25,680 25,400
2 1/4 56,510 32,000 5,800
70 21/2  &,020 59,100 38,500
2 3/4 88,540 46,800 45,700
H 78,060 54,750 53,200
3 )4 8,580 8,760 6,200
g {(a)1 Where joints with tapered welds at angles
T + 1 of 30 degrees or less to thes canter line or fish.
} T + + nouth welds formed by cuts of € degrees or less
LNEa el + ape usod the allowaltle tensile strwngth near the
7 : T T walding 18 .947 x (U.T.3.). For all other wwlds
TR I t X the allaratlo tensile strength 18 841 x (U.T.5.).
NH + - (b)1 The sllowatle torsicnal womenta given above
I I T H T are for L/D « 20, For any other value of L/D the
= n T T T n sllowatle torwional momart 19 Ky x Ty, K¢ ia
T T X, E‘ ; E given in the graph balaw, .
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TasLe 4- |

SHEARING DTRENGTH | AREAS ,AND MOMENTS
OF INERT 1A OF STEeL RAVETS , BoUTs, AND Pras

Low . Hest Hest
i earbon treated treated
Material - ateel i ulley alloy
: ‘ateel steel
Tensile strength, Ib. per aq. In. 55,000 100,000 125.000
Shear strength, 1b. per sq. in. 35,000 65,000 75,000
Size of Machine Area of solid M;::::Etn c:_.,ff :
rivet, l_:olt screw section,- solid Baa- Allowable single shear strength. ib.
or pin size sq, - in. - tion, sq. im.
1/16 003068 00000075 107 199 . 230
3/382 006902 00008379 242 449 618
-112 No. 4 008852 00090772 345 - 640 739
1/8 012272 06001198 43¢ 798 520
.138 No. & 014957 00001781 523 a2 1122
5/32 01918 00002526 671 1247 1438
164 No. 8 JD2riz 00003549 739 1372 1684
/16 02761 03006066 966 1794 2090
198 No, 10 02835 00006399 932 1842 2128
216 No. 12 03664 0001069 1282 2381 2748
T/32 03758 0001125 1315 2442 2318
1/4 04908 . 4001918 1717 3190 3681
5/16 07669 0004682 2684 4984 5751
3/8 1105 0009710 3868 7183 82387
T/16 1503 LO01797 5261 9770 riz72
1/2 L1963 063089 8871 12760 14722
9/16 2485 004514 8697 16162 18837
5/8 .3068 007492 10%38 13942 23010
374 - 4418 015583 15483 28717 33135
T/8 .6013 02878 21046 39085 4509T
1 L7864 040908 27489 510351 58905

TABLE 4 -12 (revises oot '4e)

ﬁ .
PEARING DSTRENGTH OF STEEL SHEETS ON RIVETS,BOLTS ANMD PINS
NorMAaLizED X-4130 SHeeT(E, = 140,000 rPsi)

Size of
Rivets 1/16 3/32 1/8 5/32 3/16 1/4 6/16 3/8 | 1/2 5/8 -3/ /8 1
Plate Sizes | ] - Bewring Strength of Plate
028 245 368 150
.35 306 459 612 165 918
049 429 643 367 1072 1286 §714
088 607 761 1015 1269 1522 2030 2537
085 569 853 1137 1422 1706 2276 2844
012 530 945 1280 1576 1850 2520 3159 3780
.83 726 1089 1452 1815 2178 2904 3640 4356
095 83t 1247 1662 2078 494 3325 4156 4938 6650
120 1060 1575 2100 2625 2150 4200 5250 6300 5400 10500
3/1% 1640 2460 3280 {100 4920 6560 8200 9840 13120 15400 19680 22950 268240
1/4 2188 3281 1376 5459 6663 3750 10928 13125 17300 21375 26280 30626 16000
For = 100,000 P31 . { FOrR Use In COMPUTING PEARING ™
STREMGTH AT OTHER VALUES OF ALLOWADLE Bearimg StrESSs)
Size of i .
Rivets 1/16 3/32 1/8 §/32 3/16 174 5/16 3/8 1/2 £/8 34 1/8 H
Plate Sizea Bearing Strength of Plate
028 175 263 359
038 219 3238 438 547 666
049 306 4L9 §12 768 919 1225
068 152 544 725 906 1687 1450 1312
066 406 §09 812 1016 1219 1626 2031
aT2 450 875 900 1125 1359 1800 2250 2700
04z 519 778 1038 1297 1656 2975 2594 3113
096 594 891 1188 1484 1781 2376 2969 3553 4750
120 750 1126 1500 1876 2250 3000 3750 4500 6000 7500
$/16 1172 1758 2344 2930 3516 4538 5859 7081 9376 11719 14063 16406 18750
1/4 1563 2344 3125 3306 4688 6250 7813 3375 12500 16628 18753 21875 26000

*rop. /b VALUES S 55 TUHE ALLOWABLE BEARING STRENGTHS
MUST BE SUBSTAMTIATED BY TESTS COVERIMNG BOTH YIELD
ARD ULTIMATE. OF THE. . JOINT.

4--38




STEEL TE RODs AND TENSI1IOM Luas

TABLE 4-13

Tie rods Clevis Lug (See Sec. 4.53)
Za, Zb
1 Strength-1b Strength-1b. 3 4 5 6 7 8 9 10 11

55@"1‘5:” u S'g;ﬂ g3 90000 1b. 125000 1b. U, T. S.
Size | gh |Siumiing | GaP | Throat | Hole | Thiek | Hole | [U.T.8. Alloy | H.T. Alloy Steel

CarbanSteel- ness Steel

Streamine G H D, T D, R R w

and inlernal

4,010 —.000 ! 4006 | +.008 [ —o000 | —000 | —o000 | —000
—.000 +.010 | —006 | 003

No. 6 5000 1200 .109 3/8 .188 3/32 1 18/64 | 9/32 5/16 7/32 1/4
No. 10 2100 2400 150 | "15/32 .188 1/8 13/64 | a/8 3/8 9/32 3/8
1/4 3400 4200 203 5/8 850 3/16 | 17/64 | 13/32 9/16 3/8 1/2
5/16 G100 8900 203 | 27/32 376 3/16 | 25/64 | 23/32 | 13/16 9/16 5/8
3/8 8000 | 10000 .266 7(8 375 1/4 25/64 | 23/32 7/8 9/16 5/8
7/186 11500 | 123700 344 |1 428 5/16 | 29/64 | 13/16 | 1 5/8  7/8
1/2 iIs500 | 18500 408 |1-8/16 500 3/8 33/64 | 15/16 | 1-1/8 374 |1
9/16 20200 | 24000 458 | 1-3/8 563 3/8 37/64 | 1-1/8 | 1-1/4 7/8 | 1-1/16
5/8 24700 | 29500 B16 [1-1/2 .625 7/16 | 41/64 | 1-1/8 1-1/2 15/16 | 1-1/8
3/4 - | 43000 | 42000 656 [1-15/16 50 1/2 25/32 | 1-1/2 | 2 1-1/8 | 1-3/8
7/8 53000 781 |2-5/18 876 5/8 29/32 | 1-7/8 | 2-1/2 | 1-1/4 | 1-3/4
1 76000 906 12-11/16 | 1.00 3/4 131 | 2-3/16 | 3 1-1/2 |2

TIE Rop Lua




TAaBLE 4 - 14 ‘
STRENGTH ofF SteEer CABLE

my Spec. 48.21) (Army Spec. 18-22) (Army Spec. 48-36 )
Di R 19 Strands non-flex, Ix7 Flexible Tx19 Extra—TFlexible
1?:::?:: B Approx, | Breaking E A Approx, Breaking E A Approx, Breeking E A
Wt. in strength Wt. In strength wt. in atrength
b per in Ib. Ib, per Jin Ib, Ib, per in 1b.
100 ft. | minimum 100 £t minimum 100 ft. minfmem
0.031 I| 1/33 0.30 185 20,680
8 062 1/18 0,78 500 52,310 0.81 480 47,950
0.078 5/84 1.21 T80 87210+ 0.83 6590 54,860
0.094 3 /32 1.7% 1oa 126,6820% 1.46 929 83,%an
U.109 /64 2.80 1600 176.640
0.125 ‘1/8 3.50 Z100 €27,730 2.45 1350 128.11p* 2.88 000 156020
0.156 5732 6.50 3200 369.120% 4.67 2600 270,700 4.44 2800 255.2%0
0,187 | /16 7.70 4600 528,910 5.80 3200 333,240 6.47 4200 374,760
0.218 | T/32 10.00 6100 731,760 8.30 4E00 479,140% 9.50 5600 500.600%
0.250 | 1/4 13.50 8000 1,079,.930" 10.50 5800 G03.6T0* 12.00 7000 §43,500*
0.281 | 9/32 - 14.56 8000 213,650
0.312 1 5/16 20.65 12500 1.687,360* 16.70 Q200 958,240+ 17.7t 9800 1,026,230%
G344 | 11/32 22.53 12500 1,309,140
0.375 3/8 26,454 14400 1.625,570*
| I
*Computed using e¢stimatéd ‘values of A, )
\
STAINLESS 5 v
{Army Spec. 48-38)
6x7 Flexible
6x19 Extra.Flexible
Diameter Approx, Brealking strength
_in wt, in Ib. in lb.
inches per 100 ft. minimum
6x7 Flaxible
»”~ 1/16 0.76 480
/32 1.35 920
N 6x18 Extra-Flexible
1/8 29 1300
5732 4.1 2500
3/16 5.8 8300
T/82 7.8 5200
1/4 10.4 6600
9/82 13.0 8000
5/16 16.2 94600
/8 23.0 13000




