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THREADED RODS (FASTENERS) (BARS)

When slenderness is not a consideration, rods with circular cross sections and cables are often used as
tension members. The distinction between the two is that rods are solid and cables are made from
individual strands wound together in ropelike fashion. Rods and cables are frequently used in
suspended roof systems and as hangers or suspension members in bridges. Rods are also used in
bracing systems; in some cases, they are pre tensioned to prevent them from going slack when external
loads are removed. Figure below illustrates typical rod and cable connection methods. When the end
of a rod is to be threaded, an upset end is sometimes used. This is an enlargement of the end in which
the threads are to be cut. Threads reduce the cross-sectional area, and upsetting the end produces a
larger gross area to start with. Standard upset ends with threads will actually have more net area in the
threaded portion than in the unthreaded part. Upset ends are relatively expensive, however, and in most
cases unnecessary.
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Tension and Shear Strength of Bolts and Threaded Parts

The design tension or shear strength, §Rn, and the allowable tension or shear strength, Rn/Q, of a snug-
tightened or pre tensioned high-strength bolt or threaded part shall be determined according to the limit
states of tensile rupture and shear rupture as follows:

Rn = Fn Ab J3-1)

$=0.75 (LRFD) Q= 2.00 (ASD)

Where

Fn = nominal tensile stress Fnt, or shear stress, Fnv from Table (J3.2)

Fnt = 0.75 Fu, ksi.

Ab = nominal unthreaded body area of bolt or threaded part in2

g BOLTS AND THEEADED PARTS [Sect. J3.
TABLE J3.2
Nominal Stress of Fasteners and Threaded Parts.
ksi (MPa)
MNominal Sheaar Stress in
HNominal Tensile Bearing-Type
Stress, For, Connactions, Fo,
Description of Fasteners ksi (MPa) ksi (MPa}
AZ0T boks 45 [310) [aiE 24 (165) BN
A3ZS or A325M boklis, when 30 (520) = 43 (330) M

threads are niot excluded
from shear planes

AJZE or A325M bolts, when o0 (520) = G0 (414) A
threads are excludad from
shear planes

ALT0 or A4008 bohe, when 113 (780} = G0 (414) A
threads arse not excluded
from shear planes

A400 or A49084 bolts, when 113 (780) = 75 (5200 A
threads are excluded from
shear planes

Threaded parts meeting the 0.75 F, 1o 0.40F,
requirsments of Section
Add, when threads ars not
excluded from shear planes
Threaded parts meeting the 075 F,=HE 0.50F,
reguirements of Secton

A3 4, when threads ars
excluded from shear planss

Isl Zubgest oo the requirements of Appendix 3.

EFor A:307 bohs the tabulaisd values shall be recuced by 1 percant tar each e . 2 mm) over & Clameters
of lengtn In the grip.

FlThreats permiied In shear planes.

HTha nominal tenslie srangth of the threased portion of an upsat rod, based upon Me oross-secional area
&t s major thread diameter, Ap, which shall be largar than tea nominal body area of ha rod bedore upsening
tmes £,

FEpr 8355 or ASZ5M and A4S0 or A490M bolis subjec i ienshe fatgue loading, sea Appandix 3.

FWhan bearing-type connecions used o splice tenslon members have & lasiener paterm whose langih,
measured paraiiel o the Ine of forca, axceeds 50 In. (1270 mm), @bulaied values shall be reduced by
20 percent.
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The value of fu depending on the steel types as lisited in Table (2-5)
Table 2-5
Applicable ASTM Specifications for
Various Types of Structural Fasteners
High-
Strength dnchor Rods
Bﬂlﬂ [ =
& i} ég L] ﬂ
Fr E |5E| 8 5 2 3
Min. : £ 29| 5 o (25 F |8 g
Yield | Tensile HEE R EE * =S E |2 B
ASTM Strezs | Stress' | Diameter Range E E'E E | & £ =2 = FE|E B E=
Designation | (ksij | (ks fin) SIEEE (2|28 EE=l= |2 |C=
A0S — B6 | 0.375t0 0.75, Incl.
— 106 weri 15, inl
i — 120 0.5t 1, g,
=g — 150 05t 1.5
— 108 1.125
FIBG — 120 o5t 1, g,
Fz2ar — 160 | 0541125, Indl.
&194 ar 2H — — 025t 4
=] — — 025t 4
F435* — — .25 to 4
F20 — — 0S5t 1.5
RIS ] & b0
— 100 ver 410 7
B15E Gr ETT — 115 over 2510 4
— 125 2.6 and under
A307 GI.A — B0 0%5tad ||
— 140 251 4, nd.
A354 . BD — 150 | ©25ta 2.5, Ind.
— g0 1.75 10 3, gl £
LEEL] — 106 | 1125t 16 Ind. | ©
— 120 025t 1, nd. £
Gra2 | 42 B0 to 6
GLG0 | =0 3 to 4
k=72 | GLBE | B 70 to 2
GL B B 7B 10 1.26
GBS | &S 80 15 1.25
42 B3 Ovar St 8, g,
L] 45 67 Owar 4 ta &, ind.
B 70 4 and undar
BEET 105 | 150 max 0250 3
Fissd| Grae | = B5-E0 .25 ta 4
GLEE | 55 TE-56 025t 4 F
Grios| W& | 125160 0.25ta 3
= Pratemad matensl spechication
= Cther applicable matardal epacication, the avallabitly of whizh shouk be confirmead priar to spectizetin
= Matarial spacificatin does not apply
— Indicaies that 2 valus & not specified inthe meenal specification.
* Hininum unkss arange is shown or madnun [na) i indicted.
b Gpecial washer requiremants may spply per Sr=cification Tehle 8.1 for 2ome slael-ta-sbeal bolting spplicrtions and par Part 14 for
anchor-rod applicrions.
® BapAED Specifcaton Saction 31 for Emitations on s of BSTH A449 baks,
4 Whean ainoespheric comasion resisiance is desired, Type 3 can be spacified.
* For anchor rads with Temperaiune and comosion rasistancs chamcteristics.
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Dr. Kamal Sh. Mahmoud

Summary of Designs of Threaded Rod

LRFD Method ( ©6=0.75)

ASD METHOD (Q= 2)

Properties of material
Steel fy fu (Table 2-5/ page 2-41in
AISC Manual)

Properties of material
Steel fy fu (Table 2-5/ page 2-41in
AISC Manual)

Ab = gross area for threaded rod
Fu=Minimum ultimate tensile strength

Pu=1.2D.1+1.6L1  (Pus< 6Pn) Pa=D.I+LlI  (Pa<Pn/Q)
Pu = 0.75x0.75 xAbxFu Pn/Q = 0.75 xAbxFu/2
Pu Pax2
Ab=———— =
0.75x0.75xfu 0.75Fu
where: where:

Ab = gross area for threaded rod
Fu=Minimum ultimate tensile strength

Example

A threaded rod is to be used as a bracing member that must resist a service tensile load of 2
kips dead load and 6 kips live load. What size of threaded rod is required if A36 steel is

used?
solution

Steel fy fu (Table 2-5/ page 2-41 in AISC Manual)

A36 36 58
a- By using LRFD method
Pu=1.2DI+1.6LI= 1.2x2+1.6x6 =12 kips
Pu
~ 0.75x0.75xfu

-2 _03678in°
0.75x0.75x58

Ab=nD?/4
0.3678=3.14xD*/4 =0.684 in
use % Diam. of threaded road

Ab

or use the above Table to find the Diameter of threaded road

b- By using ASD method
Pa=DI+LI= 2+x6 =8 kips

_ Pa ()
Ab = 0.75xfu

- 8% _0.3678in2
0.75x58

Ab=riD?/4

0.3678=3.14xD*/4 =0.684 in

Use % Diam. of threaded road

Nominal Bolt Nominal Bolt
Diameter, in. Area, in.?
5/8 0.307
% 0.442
7/8 0.601
1 0.785
1'% 0.994
1 1.23
1% 1.48
172 1.77
1" 2.40
2 3.14

Or use the above Table to find the Diameter of threaded road
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Example
A 30 ft. of W14x48 is supported by two tension threaded rod AB &CD as shown in the Fig
below. If 20 kip is a service live load, determine the rod diameter use A36 steel material and

LRFD method.
Steel fy fu (Table 2-5 / page 2-41 in AISC Manual

A36 36 58
A C
Pu=1.2xD, +1.6 P,
=1.2x (48/1000x30) +1.6x20= 33.78 kips B o D
SM@0=0 l P, =20
TAB=TCD
2Fy=0 TAB TCD

TAB+TCD=33.78=2TAB=33.78

TAB=TCD=16.864 =Pu
Pu

Ab

~ 0.75x0.75xfu

l 33.78

— _ 16864 5
Ab = 0.75x0.75x85 =0.5169 in

Use 7/8 in Diam. of threaded rod

Example
What is the size of ASTM F1554 G36 threaded rod is required for member AB shown in the
Fig. below if the service live load is 35 kip (neglect the self-weight of members) Use LRFD

method
Steel fy fu (Table 2-5/ page 2-41 in AISC Manual)
ASTM F1554 G36 36 58

Pu=1.2P p+1.6P
1.6x35 =56 kips

For joint B

Sfy=0

TAB sin (36)=56

TAB=95.27 kip \\T TAB sin 36
36

Ab = Pu
~0.75x0.75xfu

56
95.27

=——2 __-292in?
0.75x0.75x58

Ab

Use 2 in Diam. of threaded rod
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Homework
What is the size of ASTM F1554 G105 threaded rod is required for member AB shown in the

Fig. below if the service live load is 35 kip and 1 k/ft as dead load Use LRFD method

A

W10x30. 1 k/ft

\C 3 B

A 15 4¢ 35




