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.. 15 ..:!iI"1640
 014.4IJ6 610
 .. .. 21 ..:17 ..1000
 .25
1~24 .01.SO .. .. 23 ...O!!OOO1000
1~32 m 31 00 

00 .... M"J500 .ml 1320
II~ SO" .. .. .. .. 00.lI36f.J5OO 1500
 76
II.·.. :56 
00 

00 00 
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 SUGGESTED ASSEMBLY TORQUE VALUES-I 

I
 
l 

1
 
l 

TO PRODUCE CORRESPONDING BOLT LOADS 

SAE CRADE I
SAE CRADE 5
 

ASSEMBLY TORQl:E 
CLAMP 
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 DRY Ll'B
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.00 10" 1
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..·...,Id ... TIP eoM/33M O.~oml...1 Oi......." I" lM',,". 
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318/318R-98 

CODE 

5 years or more 
12 months 
6 months , 
3 months , 

, 

ACI STANDARD/COMMITTEE REPORT 

2.0 
1.4 
1.2 
1.0 

9.5.2.6 - Deflection computed in accordance with 
9.5.2.2 through 9.5.2.5 shall not exceed limits stip
ulated in Table 9.5(b). 

COMMENTARY 

Equation (9-10) was developed in Reference 9.13. In Eq: 
(9-10) the multiplier on € accounts for the effect of com
pression reinforcement in reducing long-tenn deflections, 
and € = 2.0 represents a nominal time-dependent factor 
for 5 years duration of loading. The curve in Fig. 9.5.2.5 
may be used to estimate values of € for loading periods 
less than five years. 

2.0 

1.5 

T 1.0 

.5 

~ 
.... -

~ 

V~ 

I 

o 
~ 

0136 12 18 24 30 36 48 60 1 
Duration of load, months 

l
Fig. 9.5.2.5 - Multipliers for long-term deflections 

If it is desired to consider creep and shrinkage separately,
 
approx.imate equations provided in References 9.6, 9.7,
 
9.13, 9.14 may be used.
 

R9.S.2.6 - It should be noted that the limitations given
 
in this table relate only to supported or attached nonstruc

tural elements. For those structures in which structural
 
members are likely to be affected by deflection or de

fonnation of members to which they are attached in such
 
a manner as to affect adversely the strength of the struc-


TABLE 9.5(b) - MAXIMUM PERMISSIBLE COMPUTED DEFLECTIONS 

Type of member Deflection to be considered 
Deflection 
limitation 

Flat roofs not supporting or attached to 
nonstructural elements likely to be damaged 
by large deflections 

Immediate deflection due to live load L ~..... 

Floors not supporting or attached to 
nonstructural elements likely to be damaged 
by large deflections 

Immediate deflection due to live load L e 
360 

Roof or floor construction supporting or 
attached to nonstructural elements likely to 
be damaged by large deflections 

That part of the total deflection occurring alter 
attachment of nonstructural elements (sum of the 
long-time deflection due to all sustained loads 
and the immediate deflection due to any 
additional live load)* 

et 

480 

f§ 

240 

Roof or floor construction supporting or 
attached to nonstructural elements not likely 
to be damaged by large deflections 

"Limit notintendlld to safeguard against ponding. Ponding should be checked by SUitable calculations of deflection. ,ncluding added deflections due to ponded water,
 
and considering long-term eltects of all sustained loads, camber, construcllon tolerances, and reliability of provisions for drainage.
 
tLimit may be exceeded if adequate measures are taken to prevent damage to supported or attached elements.
 
'Long-time deflection shall be determined in accordance with 9.5.2.5 or 9.5.4.2 but may be reduced by amount of deflection calculated to occur before attachment
 
of nonstructural elements. This amount shall be determined on basis of accepted engineenng data relating to time-detlection characteristIcs of members Similar to
 
those being considered.
 
'But not greater than tolerance provided for nonstructural elements. Umit may be exceeded if camber is provided so that total deflection minus camber dOes not
 
exceed limit.
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: r~_ ::.( '. :. l'etween the threads and between the nut and the abutment 
depends on a variety of factors, such as surface finish. degree of lubrication, 
alignment. materials. plating. burrs. and the like. Calculations for the induced 
force in the bolt will therefore vary as these factors affect the coefficient of 
friction. The torque wrench. although widely used. is not considered a very 
reliable means for obtaining an accurate \'alue of the induced force. 

A better way is to measure the bolt elongation when thi~ is possible. 
The angle of tw ist of the nut can also be used. The nut is first firmly tightened 
to seat the parts on each other. It is then loosened and made finger-tight. 
The nut is then turned through a specified angle. which has been calculated 
to give the desired axial force in the bolt. 

10. Torque Required to Pl"Oduce Desired Clamping Force 

Standard bolts with 60' ·threads are widely used to impart a clamping force. 
The force W can be determined by the power screw equation (12). For bolts 
1- in. diameter and larger, 0 = 30°, J1.t = J1.2' and data from Table 5-1, the 
average value of the tightening torque T can be shown to be 

Coarse thread, J,l = 0.15 T= 0.195dW (19)
 

Coarse thread, J1.'~ 0.10 T '.'~ 0.1 35dW (20)
 

Fine thread, J1. = 0.15 T ~ 0.189dW (21)
 

Fine thread, J1. .~ 0.10 T ~" 0.1 30dW (22)
 

Diameter d in these equations is the major or nominal diameter of the bolt.
 
The radius for the collar was taken as the mean radius between the bolt 
diameter and the distancc across thc flats for a hex nut. 

Example 6. Determine the torque required (0 produce a clamping force of 
1.500 Ib in a 1-13 bolt with 60' threads. Take the collar radius r, as the mean between 
bolt radius and radius across the nats for the nut J1. I J1.: 0.15.
 

Work by the exact equation (12) and check by approximate equation (19).
 

Solutiol/. By Table 5-1: Pitch diameter, pel . C 0.4500 in. 

r, 0.2250 in.c 

0.75) . 0.3125 in. 

p IHelix angle: ·0.05441tan (X' n dp 13nO.450 

(X ~ 3°/' 

By Eq. (13): tan O. = tan 0 cos (X 

= 0.57735 0.99852 = 0.57650 

O. = 29°58' 

ByEq.(12l: T 

By Eq. (19l: T 

ese of the ar 
calculating the cl. 

11. hiction of 

published articl, 
following values 

The above is to 
special control 
conditions of lal 

12. Stress Con, 

A stress concenl 
through the nut 
the screw must s 
ferred from the 
scrcw and the c< 
from full load at 
sian increases th, 
in the nut so th, 
tained. The maj, 
tacting threads a 
stress concentra 
expansion of the 

Stress concel 
detcrmined by p 

'See Lambert. 1 
on the Clamping .. 

lSee Helenyi. 1\ 
65, 1943. p. A-93. 
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