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References:

1- Literature:
a. 2015 International Building Code (I1BC)

b. 2016 California Building Code based on 2015 International Building
Code (IBC)

¢. Aluminum Design Manual ADMI-15, The Aluminum Association.

2- Software:
a. RISA 3D Version 14.0.1
RISA Technologies,
26212 Dimension Dr. Suite 200

250-A Main Street E-Mail; info@structurel.com ph. (541) 850-6300
Klamath Falls, OR. 97601 Web: www.structurel.com fax (541) 8§50-6233
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Design Criteria:

1- Location: Washington & California

2- Live Load on Handrail & guards:
a. Uniform Distributed load 50 p/f

b. Single Concentrated load 200 lbs

**Qther criteria assumed as stated in design calculations.

250-A Main Street E-Mail: infof@structurel.com ph. (541) 850-6300
Klamath Falls, OR. 97601 Web: www.structurel.com fax (541) 850-6233
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GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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Hot Rolled Steel Properties

Label

E [ksi}

G [ksi]

Therm (M.

Density[k/ft"3]

Yield[ksi]

Fulksi]

R

A36 Gr.36

29000 | 1

1154

65

36

58

“ITIA572 GLBO -

P90005 4

TRy

BB

ASS2

25000

11154

.65

50

65

1o ABOD Gri42 |

29000 |

s T

65 [

: 42 R

o T

o [N Ml

AB00 Gr.46

28000

11154

.65

46

AN AN

58

B e Sl

Aluminum Properties
E [ksi]

Label

G Tksi]

Them ...

Dansity..

Table B.4

Ftufksi]

Fiy[ksil Fcyiksi] Fsulksi]

Ct

_3003-H14

10100

3787.5

A73

Table B.4-1

141

£ 6064-T6

10100

3787.50

13

Tz

CTableB42 1 11

A3 1

4

6063-T5

10100

3787.5

A73

Table B.4

-2

141

6063-16

10100

3787.5] .

Table B.4-

otk i

Vi

'meM

10200

3787.5

73

Table B.4-1

141

v ion J:-r.:o m—s

- |6061-TB W.

10100

37875 : PR BT

Gl o o0

11975

TableBA1| 1T

Hot Rolled Steel Section Sets

Label

Type

Design List

Material

L1

[ CABLE

Shape
3NMg" Rod

| HBrace |

None |

A36 Gr.36

Design R.., A [in2]

lyy [in4} _|zz [in4]

J find]

[ Typical | .027

[ 6e-5 |

6e-5 |.00012!

Aluminum Section Sets

Labei

Shape

Type

Design List

Material

POST

2.375x2.375x.100

Beam

Rectangular Tub..

Design Ru..

A[in2]

lyy [in4]

Izz [in4]

J [in4]

6063-T6

Typical

.91

.786

186

1177

"TOPRAIL

35x1.575%0,078!".

-Beam::

Rectanguiar Tub..

6063-T6

“Typical | 713 1

T

629"

7920

-
2 ek
3

BOTTOM RAIL

. 736x2.125x.07

Beam

Rectangular Tub.|

8063-T6

Typical

.381

035

2

.096

Joint Coordinates and Temperatures

X[t}

—
L=}

Temp [F]

Detach Frem Diap...

: &3217708.“.._._.

0035417 L

2.653125

2088542‘7

; S bl
o?:oo‘oq‘_ooo?oqmq‘o

N M NI RN N ES IR I I
RS e N ) = X s

cloopiolooloworlblolblololblbreceg
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Joint Coordinates and Temperatures (Continued)

Labe!__ i S— Y[ﬂ] . Z

2.370833 I
172370833
2088542 .
o 088R42 i
80625 1
1523958 |
1 1e23058 i [
. 1.241667
TTaoee7 L
0959375 _
10050375
0677083 1
1oe77083 | ¢
0394792 |
ST gR047092
0.1125

_,
—
=

. Temp[F]l____Detach From Diap...
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NS

: :-;‘.‘{ 0'1125 BE ::__
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Joint Boundary Conditions

Joint Label

Xk/in]

Y [kfin]

Z [Kkfin]

X Rot.[k-ft/rad]

Y Rot.[k-ft/rad}

Z Rot.Tk-ft/rad

N1

Reaction _

Reaction

Reaction_

Reaction

_Reaction |

_Reaction

N

- Reaction

"Reaction |

:Reaction - |

Reaction |-

“Reaction” |

- Reaction. -

oER
3

N5

Reaction

Reaction

Reaction

Reaction

Reaction

Reaction

Hot Rolled Steel Design Parameters
Label Shape  Lengthift] _ Lbyy[ft]
M8 CABLE |
e GiEE CABLE iy
CABLE |
S CABLESL
__CABLE
TECABLE [
| CABLE |
TeABLE |

Lbzz[ff]  Lcomp top(ft] Lcomp bot[ft] L-torqu... Kyy Kzz

AN

Ch  Functlio
Lateral

2 Latéral
Lateral
S ateraly
Lateral
sooi ateral
Lateral
[ Lataral
Lateral
Lateral
Lateral
] Lateral
Lateral
s Lateral
Lateral
Sl ateral
Lateral
izt Lateral.
Lateral
S ateral
Lateral
o] Laterak
Lateral
i27 Lateral

NY |

o |6 on G o [ e [ovien D on (Grfen o |on [enen jom o o

RiSA-3D Version 14.0.1 ML LALE SPACING GUARD RAIL WITH CABLES.r3d] Page 2
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Aluminum Desiqgn Parameters

Label Shape  Length[ft] Lbyyfft] Lbzz[fi] _l.comp top[filt comp bof[ft]L-tord... Kyy Kzz Cb  Welde.. Functi...
M1 POST | 35 . | Lbyy | . __Lateral
SEMETATOPRPRAILL e s e Ly e Coliamslenetaniisnna e L alteral
POST Lateral
e TOPRAIL s |7 = Sl ol e e sl ies i L ateral
M5 POST 3.5 Lbyy Lateral

o[ RS =
=
i)

Basic Load Cases

BLC Description Category GravityY GravityZ Gravity Joint Point _ Distribu.. Area{M...Surface...
Distributed joad-y at the top of None 2
" |DistribitedloadX atthe side o] -0 None' e
Point foad applied at the corner None

TlPointload applied atthe middiel 7 I Nope: il

00 IR [

[.oad Combinations

Description Solve PDelta S... BLC Fa.. BLC Fa..B..Fa..B..Fa.B.Fa.B,..Fa.B..Fa.B.Fa.B.Fa.B. Fa.
Distributed load-y a.. Yes

* |Distribited foad Xl Yes Y [ L
Point load applied ...| Yes ‘
~|Pointload applied :..[" Yes Y i

Load Combination Design

Description __ASIF CD ABIE  Service Hot Rolled Cold For...  Wood__ Concrete Masonry Footings  Aluminum Connechi...
istibuted ., | T T T Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Cbitbutead e T Yes | Yes [ Yes | iYes I Yes | Yes | Yes | Yes
Point load a... Yes 1 Yes Yes Yes

Pointloada.. | _Yes | Yes . Yes L _Yes : |
P_oini-i_oa'd anlin Yes Yes YES YeS Yes Yes YeS

(oo o

Joint Loads and Enforced Displacements (BLC 3 : Point load applied at the corner)

Joint Label L.D.M Direction Magpnitude[(k.k-ft), (in.rad), (k*st2/t...
11 N2 | L % z | 2

Envelope Joint Reactions

Z K] IC  MX[kf] LC MY [k-ff] LC MZ fk-fi]
10 -

1
{4
1
2

o N[0 cn oo >
jo]
[u]
co

N S

Envelope Member Section Forces

Member Sec Axjallk] LC y Shear(k] LC z Shear[k] LC Torquelk... LC y-y Mom... LC z-z Mom... LG

11 M1 1lmax| 106 |11 001 1 O 11! 0 4] 679 13 -001 |2

T T mml e e0s . 2o s East el oo el o o w023 1
3 2 [max 103 1 0 1 4] 1 0 1 A421 |3 4] 2

A —————————ereree A —rFPe ottt —— Pttt T e ——
e A ————— e

RISA-3D Version 14.0.1 [hoAL L LS SPACING GUARD RALL WITH CABLES.r3d] Page 3
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clisesiiaiy ey  min e B B o o e T 18’1 : ] o 1 e 024
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0

iminl o 0

181

pE023

max

0

0

0

Erer T

12181

T=0i6 |

max

0

0

Ahinte

s ::;_'_'02.;5;;:

TR

max

.019

-.002

Siminfe s 0

s T

Haingg::

max

.019

0

mln Lt i e T T T

max

028

019

ey |

max

.092

max

.156

’L&N&N@N%A%A#w#wﬁ5

0037 3 0as

max

0

Arinl i 006

2387

max

0

Simin i

o038 15 o4 |

max

0

2238 |

max

0

“rmin|

238

max

0

max

-.003

43 ]

max

-.001

'mm' G

o079 1 [ -006"

max

0

max
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Envelope Member Section Forces (Continued)

LC y Shear[k]

Member

Axdallk]

LC z Sheark] LC Torquelk.. LC y-v Mom... LC z-z Mom... LO

max

M9 __

max

max

T mwlE

max

TElminl 2003 ]

max

e [ oo [ o 5 oo 153 es

max

T w10l |
I SRt mm

max

max

Cminl

max

T min]

max

B PeoN B

max

S B e I

max

Arlimin e

max

max

“Imin y

max

odoéoﬁoéoﬁoéoéo&o@o&oﬁcdogoﬁo

max

T minl 2D

max

s minl

max

" lmin} i

6 oloololo

max

T minl e

max

- lminl

max
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~ lmin| 50

o

max

S lminls

max

e e B

max

ocloloolele

il

max

max

TMiaifma] 0
o min e SRR

EXEN

max

A4 b

o____ |
TIp02

115

max 0

Me e

Amin

TR0

117

max 0
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CONCRETE ANCHORING SPECIALISTS

_Submittal Information

Trubolt Wedge INSTALLATION STEPS

SPECIFIED FOR ANCHORAGE INTO CONCRETE

Trubolt Wedge anchors feature a stainless stee! expansion
clip, threaded stud body, nut and washer. Anchor bodies are
made of plated carbon stegl, hot-dipped galvanized carbon
steel, type 304 stainless steel or type 316 stainless steel as
identified in the drawings or other notations,

1. Select a carbide drill bit with a diameter equal
to the anchor diameter, Drill hole to any depth
exceeding the desired embedment. See chart
for minimum recommended embedment,

2. Clean hole or continue drilling additional depth to
accoramodate dridl fines,

The exposed end of the anchor is stamped to identify anchor
length. Stampings should be preserved during installation for
any subsequent embedment verification,

Use carbide tipped hammer drill bits made in accordance
with ANSI B212.15-1994 to install anchors.

Anchors are tested to ACH355.2 and 1CC-ES AC193, Anchors are listed by the
following agencies as required by the local building code: ICC-ES, UL, FM,
ity of Los Angeles, California State Fire Marshal and Caltrans.

3. Assemble washer and nut, leaving nut flush with
end of anchor to profect threads. Drive anchar
through material to be fastened until washer is
flush to surface of material.

See pages 42-43 for performance values in accordance to 2006 IBC. 4. Expand anchor by tihtening nut 3-5 turns past

the hand tight position, or to the spedified torque
requirement.

*# ONLY FOR USE IN CONCRETRE**

APPROVALS/LISTINGS
-]
Trubolt
Wedge Anchors
*
1CC Evaluation Service, Inc, # ESR-2251 LENGTH INDICATION CODE
- Catagory 1 performance rating CODE LENGTH OF ANCHOR CODE LENGTH OF ANCHOR
— 2006 1BC compliant HERE Ga1< 508 | K | 612<? (1651 <171.9)
— Meets AT 318 ductility requirements g | 2<210 (508 < 635} L | 7<7-1 {177.8 < 190.5)
— Tested in accordance with ACI 355.2 and 1CC-ES ACH93 € §2R<3 Bi< D | M| 7/2<8 (390.5 < 203.2)
— Faor use in seismic zones A& B D | 33172 {76.2 < 88.9) Nt og<s1f2 (203.2 < 215.9)
~1/4",3/8" & 1/2" diameter anchors listed in ESR-2251 E[32<4  (89<108) | 0 | #12<9  (I59<2BG)
Underwriters Laboratories F | d<difz [016<14d | P | 9<0-127  (B6<13)
Eactory Mutual 6 | 225 (HW3<10 | 0§ 91R<i (M13<B4)
actory % | 5<5s12 (00<139n | R | 10<n (2540 < 2794)
Gty of Los Angeles - #RR2748 I | 5n<6  (1397<124) | S | 1i< {2794 < 3048)
California State Fire Marshail T 1 6<6im  (504<1650 [ T | <13 13045 < 330.3)

Caltrans *Lacated on tap of anchot for easy inspection.
Meets or exceeds U.S. Government G.5.A, Specification A-A-1923A Type 4

{formerlyGSA: FF-5-325 Group I, Type 4, Class 1)

W
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CONGBETE ANGHORING SPECIALISTS

Trubolt

Wedge Anchors Ultimate Tension and Shear Values (Lbs/kN) in Concrete*

ANCHOR INSTALLATION EMBEDMENT ANCHOR = 2000 PS1 (13.8 MPal f'c= 4000 P51 {27.6 MPa) o= 6000 PSt{41.4 MPa)
DIA, TORQUE DEPTH TYPE TENSION SHEAR TENSEON SHEAR TENSION SHEAR
In, (mm) Ft, Lbs. {Nm) Tn. {mm} Lbs. (kM) Lbs, (kN) Lbs. (k) Ebs, (kN) Lbs. (kN} Lbs. (i}
1 (64 4 B | s () 1180 B2 | 1400 (62 1780 69 | 140 62| 1900 (&5 ] 1400 (62
115016 (49.1 200 @3 1680 (75 3300 (47 | 1680 (73)] 3300 (M7 | 1680 (1)
28 (540 2260 (03) | 688 (7.9 3,300 (14.7) 1680 (75| 3360 (147 | 1680 (78
3 (05) B9 | o BR) 1,680 (7.8 | 2320 (103) 2,40 (10.0) 260 M| 280 (128 | 3160 (141
3 {762 3480 (155) | 4000 {178 5940 (64) | 410 [a4)] 6120 272 | 4500 {200
4 (M8 Gan) 014 | GO 078) | 5 (64) | 440 (84| 610 (72} | 4500 {00
w2 ma ss {146 | 14 (57.2) 4s60 {00 | 4760 LY sioo e | 47e (D] 7040 @13 | 704 (13
418 {104.8) W-Carhan or 4660 {207 7240 (322 9640 (429) 7H0 (322)) 10820 {4811 8360 (363)
5 U524 ) W;_Gd 50 (38 | 7240 (39 o660 28 | 7o (22| 1080 @81 | 8160 (363
58 {13.9) 90 (1200 | 234 (699 G::va:ﬂlz]:d 6580 (03 | 7120 Q1D 7180 @19 ] 7120 BLA| 9726 (433 | 9616 (428
548 (1302 o 6580 (293) | 9g00 (s | 14920 (64 | 11800 {529} 16380 (728) | 250 (557)
T (1905 WH-3045.5 7060 G14) | 9600 (@ | B0 ee8 | 10 (29| 16380 (729} | 12520 {S57)
34 (19 M0 (49 1 314 (326) or 7420 @17 | 107 WS | 10840 (482 | 370 (618} | 13300 (582) | 15980 {711}
658 (1683) | cwwatess | 10980 (488} | 2030 ©e4) [ TR0 A | 3746 (058} 260 (509 | 3,40 (i058)
10 (2540 10986 {438) | 20320 (904) ] 17,880 {795) | 23,740 (1058) ] 13,580 (1049) | 23740 (1056)
78 (2 /0 (3380 | 334 1953 a5 (4.3 | 136 (585) | 14740 (656 | 16580 (738} | 1742 (77 | 19060 (853)
6105 [358.9) 14660 (650 | 20880 (929) | 20940 (931) | 28800 {1281} | 24360 (1084) [ 28,800 (128)
I 2] 14660 (652) | 20880 (920 | 20040 (o3.0) | 28800 {10} 24360 (1084) | 28,800 (1281)
1054 00 (47 | 4 (14 13040 (620) | 16080 (NS | 20020 (308 | 2280 (1015)] 20,180 (3942 | 24480 {1089}
738 (187.3) 14600 (649} | 28680 (327.6) | 23380 {1067 | 37,940 (1688) [ 33,260 (148.0) | 38,080 (:69.4)
911 (2413) 18700 {632 | 28680 (i276) | 26540 {118.1) | 37840 (1688)} 33,260 (1480 | 38,080 (1694)

*Mliowable values are based upon a 4 to 1 safety factor. Divide by 4 for allowable oad vatues.
* For Tie-Wire Wedge Anchor, TW-1400, use tension data fram 1747 dismeter with 1-1/8" embedment.
4For conti extrame fow lemperatuce applications, use stainless steel,

PERFORMANCE TABLE

1137170114 Ultimate Tension and Shear Values (Lbs/kN) in
Y d Lightweight Concrete*

ANCHOR INSTALLATION EMBEDMENT ANCHOR LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WiTH
DPIA. TORGQUE DEPTH TYPE e =3000 P51 (20,7 MPa) LIGHTWEIGHT CONCRETE FILL
In. {mm) Ft. Lbs. {Nm) Tn. (mm} f'c= 3000 P§1 {20.7 MPa)
TENSION SHEAR TENSION SHEAR
1855, ) Liss. (¥} 1. G} Ebs. kM)
38 (9.5) B [19) 12 () 1175 52 1450 (66) 1900 (85) 3060 (41)
3 e WS- Catbon or 185 126) 2440 (109) 2340 (126 4000 {17.8)
120127) 5 (744 A (512) WG 2925 (1100 2855 (127 3400 15.1) 5380 (139)
1 (62) Hat-Dipped 340 (154) 3450 {153) 4480 [19.9) 6620 {294)
4 o Galvanized 4280 (19.) 3450 (153) 5800 (21.4) 5M0  (286)
aor
545 (15.9) o (122.0) 1 762 WW30455 4375 (19.5) 43¢0 (194) 4720 (21.0) 5500 (245)
5 [0 ar - 6,350 (28.2) 6335 (182) 6530 (299 9,140 (40.7)
34 (19.1) 10 (48.2) M4 (828 WW-31655. 5390 {40 750 (318) 5840 (69) 8380 (305]
514 (1334) 7295 [325) W70 @78 7040 G313 Wik

*Allowable values are based upan a 4 ta 1 safety factor, Divide by 4 for allowable faad values.

M

srvvRed Head 02/12
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CONCRETE ANCHORING SPECIALISTS

PERFORMANCE TABLE : '

sJo ]84 Recommended Edge and Spacing Distance Requirements
oy e for Shear Loads*

ANCHOR | EMBEDMENT ANCHOR FDGE DISTANCE MIN. EDGE MIN. EDGE DISTARCE "SPACING TN, ALLOWABLE
DI, DEPTH TYPE REQUIRED T0 DISTANCE AY WHICH AT WHICH THE REQUIRED T0 SPACING BETWEEN
In. {mm) n, fmm) OBTAIN MAY, THELOAB FACTOR LOAD FACTOR OBTAIN MAX, ANCHORS In. {mm)
WORKING LOAD APPLIED = 60 APPLIED=,20 WORKING LOAD LGAD FACTOR

In, {mm} In. (mm) In. {mm) In. {mm) APPLIED =.40

WG4 | 118 (88 ! (50.8) 1516 (33) /A 3506 (1004) 2 (50.8)
11516 {49} 1506 (49.2) 1 (254) NI 378 (984) 11516 {492}

3 95) | vz (e 58 66D () N/A S (1334) (86.7)
1 ey | Welaben | a3 ms3) 3 {75) 112 () 6 s @ {762}

00 | HE 6D o 3516 {1000) 1906 (650 A T Q00) 3506 (00.0)
418 (1048) W56 5316 [1318) 3 (94 1916 (387) 6306 (1573 B )

5 (59 | 23M eed | Roedimeed e ) ERY Y N/A 95 (ks B3 (3
58 (303) | Gaized ] g7 (eas) I8 [984) 156 (490 6 (1953) 18 (984)

3 (9] | -4 (828) or ST6 (S 3 @B WA N8 (2889) U6 {1445
6578 (1633) | WW-30455. 6516 (1603) 5 (127.0) =17 {63.5) 915016 (2524) 5 (1279

7 (22 | 3k 953) or 6o (1661) 506 (1095) N/ FERTREEET 69116 (1667}
6114 {158.8) § SWAWS3165S. 8112 {215.9) 6-114 (158.8) B {194) R B 614 {158.8)

1 {54 | 4174 (ead) PRI 518 (130) NIA B34 {4003) s D00
738 (1813) 10116 (2556) 738 (187.3) 36 (@B UM 747 73 D)

*Spacing and edge disiances shall be divided by 0.75 when anchors are placed in structura! lighteeight concrete. Linear interpolation may be used for intermedtate spacing and edge distances.

PERFORMANCE TABLE

11471111} Recommended Edge and Spacing Distance Requirements
YT ey for Tension Loads*

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. ALLOWABLE SPACING REQUIRED M. ALLOWABLE
DIA. DEPTH TYPE REQUIRED TO EDGE DISTANCE AT TO OBTAIN MAY. SPACING AT WHICH
In. {mm) In, (mm) OBTAIN MAX, WHICH THE LOAD WORKING LOAD THE LOAD FACTOR
WORKING LOAD FACEOR APPLIED = 85 1. (mm} APPLIED =70

Tn. {mm} l. {mm) In. {mm}
YY) 138 (286) 2 {50.8) 1 {25.4) 31516 {100.0) 2 (50.8)
15 (49.2) 11516 (49.2) 1 (r54) 37/8 (98.4) 11516 (492
18 (540 158 {413 1316 (208 1406 (819) 15/ #13)
W 93) 2 (8 258 667 516 (333} 544 (1334} 15/8 66.7)
3 {763} 3 1262) 2 (e 6 {1524) 3 {76.2)
PR ] 3 76.2) 2 881 6 1152.4) 3 762}
W1 (127) 214 57.9) WS- Carbon o 315/16  (100.0) 2 15048) 8 [00:0) 31516 {2000}
L8 {1648) WSt /8 (794) 1o P97 &3/i6 (57.0) 31/8 (78.4)
6 (152.4) ot Doned 11143 24 (520 9 (123.6) M (143
S8 (159] 13 (99) o b ) 36 (122) L6 (619) 958 (2445) e
518 (130.) divanize 378 (98.4) 115016 (49) 16 {1953) 378 {984}
1R (1903 or 558 (1429) 346 (714 114 (858 558 (1429)
34 (19.0) 1A ({826 WW-3045.5. 51176 (144.5) FET Y 11358 (88.9) /16 (1445)
658 (1583 o 5 o7 2 (65 91876 {2524} 5 (127.0)
0 (2540 SWW-3165.5. 74r {1905) 3134 (953 13 810} 72 (19035)
7 2 334 (853) 69716 [166.9) 3576 {8d.1) B8 (394 916 {66
&4 45838) 614 (1538) M8 094 1292 (317.4) 514 11538
g 0D 6 (1524) 3 762) 12 (364.) é (1524)
1 (254) MR (1A 778 (2000) 31516 (100.0) 1534 {4001) 778 (2000)
7358 (1873) 738 (1873) M6 O30 1w (7 FYE (1823)
o1 (413) 78 (314 3916 (305) 1414 (624) 748 (1910)

*Spacing and edge distances shall be divided by 0.75 when anchors are placed in structurat ighiwelght concrete, Linear interpofation may be used for intermedlate spacing and edge distances.

Combined Tension and Shear Loading—for Trubolt Anchors
Allowable loads for anchors subjected to combined shear and tension forces are determined by the following equation:
(Fs/Pt)" + (RAE)™ =1
Ps= Appliedtension load Vs =Applied shearload Pt = Allowable tension load  Vt = Allawable sheay load

W
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Trubolt Strength Design Performance values in accordance to 2006 1BC

ITW RED HEAD TRUBOLT WEDGE ANCHOR
DESIGN INFORMATION TESTED TO ICC-ES AC193 AND ACl 355.2, IN ACCORDANCE WITH 2006 1BC

Trubolt®

ECTTIRATDES ANCHOR DESIGN INFORMATION:2: Wedge Anchors
Nominal Anchor Diameter
BESIGN INFORMATION Symboal Units
1/4 /8 1/2 5/8 374

Anchor 0.D. dg in 0.250 0.375 0.500 0.625 0.750
Effactive embedment haf i 1172 2 1-3/4 2-5/8 1-7/8 3-1/8 2-12 4 3112 4-3/4
Minimum member thickness Bmin in 4 4 4 5 5 6 5 8 6 8
Critica edge distance Cae in 3518 3 bt 5-1/4 3-3/4 6-3/4 5 8 ? 9
Minimum edge distance min in 1-3/4 1-1/2 2-1/4 2 334 3-3/4 4114 3-1/4 3-3/4 3-112
Minimum anchor spacing Smin in 1-3/4 112 21/4 2 3-3/4 3-3/4 4-144 3-1/4 3-3/4 3-12
Min. Specified Yield Strength fy Ibfin? 55,000
Min. Specified Ultimate Strength futa Lb/in? 75,000
Effective tenstle stress area Ase in? 0.032 0.078 0.142 0.226 0.334
Steel strength in tension Ns Ib 2385 5815 10,645 16,950 25050
Steel strength in shear Vs Ib 1,430 2,975 3,490 4,450 6,185 6,045 19,170 10,890 15,030
Pullout strergth, uncracked concrete Np,uncr b 1,392 1,706 2,198 3,469 2,400 4,168 4,155 6,638 8,031 16,561
Anchior Category (All anchors are ductife} H
Effectiveness factor k., uncracked concrete 24
Axial stiffness in service load range I B | Ibfin 14,651 9,385 17,515 26,424 32,483 26,136 47,899 21,744 43,576 28,697
Coefficient for variation for axial stiffress in service load range 34 47 38 45 17 k| 55 1% 63 28
Strength reduction factor & for tension, steel fafure modes 0.75
Strength reduction factor ¢ for shear, steel failure modes 0.65
Strength reductian factor ¢ for tension, concrete failure modes, Condition B 0,65
Strength reduction factor ¢ for shear, concrete faffure modes, {ondition 8 0.70

"Trubolt+ Anchor Design Strengths eust be determined in accordance with ACI 318-05 Appendix D and this table
?The Trubolt-+ Wedge Anchar is 2 ductile steel element as defined by AG 118 D.1
31/47 3/8", & 1/2" diameter data is listed In ICC-ES E5R-2251,

Trubolt®

ICUEEEEE ANCHOR {INSTALLED) REAIVTRETIAsIdd INSTALLATION INFORMATION Wedge Anchors
Clorqume(stusmms) Symbol | Units Neminal Anchor Diameter (in.)
e Y 14 8 12 5/8 304
N = nchor duter | g, | in 015 0375 05 0.625 0.750

Nominal carhide . .
hit diamater dyit n

embff;‘éﬂ‘t’gepm het | i | 12| 2 |1 |2 | 1ws | 3am |2 4 |3 | 43u

Min hole depth hg in 2 212 | 2172 [ 3-3/8 | 1374 ) 4174 | 3344 | 514 [ 434 6

1/4 3 12 5/8 3/

Soom 2

fuly thirgaded stud

Min slab thickness | hypin | i 4 4 5 5 6 5 8 6 8
Instatlation torque | Tinst | ft-ih 4 25 55 % 110
Min hete diameter .

in fixture dh in 516 N6 9/16 1/16 13/16

srv7Red Head 02/12
7-800-899-7890 43 www.itwredhead.com
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Trubolt Strength Design Performance values in accordance to 2006 1BC

Trubolt®

ORI PULLOUT STRENGTH (Np und) {POUNDS)? Wedge Anchors
Nominal Anchor Effactive Concrete Compressive Strength
Diametet (in.) Embedment Depth (In.) f'c = 2,500 psi fc=3,000 psi f'c=4,000 psi f'c = 6,500 psi

" 1-172 1,392 1,525 1,610 1,822

2 1,706 1,869 1,947 2,151

33 1-3/4 2,198 2,408 2,621 3,153

2-5/8 3,469 3,800 3,936 4,275

" 1-7/8 2,400 2,629 317 4,520

138 4,168 4,520 4,520 4,530

58 2-12 4155 4,155 4,376 5,578
4 6,638 6,908 7,968 10,157

34 3-if2 4,031 8322 9,610 12,251

4-3/4 10,561 16,561 10,561 12,251

For SI: 1inch = 25.4 mm, 1 1bf = 4.45 N, 1 psi = 0006895 Mpa
1 Values are for single anchors with no edge distance or spacing reduction.

TR ANCHOR ALLOWABLE STATICTENSION (ASD), NORMAL-WEIGHT UNCRACKED CONCRETE '

Nominal Anchor Effective Concrete Compressive Strength
Diameter (in.) Embedment Depth (in.) fic == 2,500 psi f'c=3,000 psi fie = 4,000 psi f'r= 6,500 psi
14 1-1/2 611 670 7 800
2 749 8 855 945
38 1-3/4 965 1,038 1,151 1,385
2-5/8 1,524 1,669 1,729 1878
n 1-7/8 1,054 1,155 1,393 1,985
3.3/8 1,841 1,985 1,985 1,985
58 212 1,825 1,825 1522 2430
4 2915 3,038 3,449 4,461
3/4 3-1/2 3577 3,655 4221 5,381
4-3/4 4,638 4,438 4,638 5,381

For SI: 1inch = 75.4 mn, T8bf= 4.45 N, 1 psi = 0.006895 Mpa

Design Assumptions:

' Single anchor with static tension load only.
Concrate determined to remain uncracked for the life of the anchorage.
Load combinations from 2006 1BC, Sections 1605.2.1 and 1605.3.1 {no seismic loading).

Calcutation of weighted average: 1.2D -+ L6L=12{0.3) + 1.6 {0.7)=1.48

2

3

* Thirty percent dead load and 70 percent live load, controfling foad combination 1.20 -+ 1.6
5

4§

Values do not include edge distance or spacing reduciions.

TGN ANCHOR ALLOWABLE STATIC SHEAR (ASD), STEEL (POUNDS)™

Nominal Anchor Diameter {in.} Fffective Embedment Depth {in) | Alowable Steel Capacity, Static Shear
1/4 3';" 2 628
5 2
" i o
s
— uz

For Sk 1inch = 25.4 mm, 11of = 4.45 N, 1 psi = 0.006895 Mpa

Design Assumptions:

' Single anchor with static shear load only,
3 Load combinations from 2006 18C, Sectians 1605.2.1 and 1605.3.1 {ne selsmic loading).

¥ Thirty percent dead load and 70 percent live foad, controlling load combination 1.20 -+ 1.6L
+ (Cabculation of weighted average: 1.2D-+ 1.6L =1.2(0.3) + 1.6 (0.7) = 1.48

5 Values do not inclede edge distance or spacing reductions,

W
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APPLICATIONS

Racking, shelving and conveyors are just
a few high volume applications ideal fot
targe Diameter Tapcon (LDT™). The ease
and speed of installation of the LDT can
reduce irstallation time ta less than half
the time of typical systems used today.

For installation speed, high performance
and 2asy remavability, LBT is the anchor
of choice.

The EDT's finished head and lack of exposed
threads virtually eliminates tire damage on
fork fift trudks.

Easy Instaltation
Installs into cancrete by hand or impact wrench

Anti-rotation Serrated Washer
— Prevents anchor back-out

Extra Large Hex Washar Head
— With increased bearing surface

Length !dentification Head Stamp
—For embedment inspection after
Installation

Hi-Lo Threads
— Cuts jts awn threads into concrate for
greater pall-out resistance

LDT 3/8” and 1/2" are available with Envi)g)(;oating
1,000 hours salt spray ASTM B117. Approved for use in ACG and MCQ lumber*

*Excessive content of copper in the ACQ and MCQ lumber may affect the anchor finish.

LDT Anchors

INSTALLATION STEPS |

instaliation Steps for Cancrete, Lightweight Concrete and Metal Deck

1 . Using the proper size carbide hit (see chart)
driY “a pilot hole at least 1* deeper than anchot
embedment. *

2. Using an electric impact wyench, ot socket wrench
{hand install) insert anchor inta hate and tighten
anchor until fully seated. (see chart for socket size)
(do not over tighten}.

Installation Steps for Hollow or Grout-Filled MU
(3/8" and 1/2” diameter)

| 1. Using a 5/16" (for 3/8” LDT) or 7/16" {for 1/2"
' LDT) carbide tipped bit, drill a pilat hole at least
1" deeper than anchor embedment,

2. Using a socket wrench insest anchor inito hole
and hand tighten anchor until fully seated.
(9/16" socket for 3/8” and 3/4" socket for 1/2")
{do not over tighten),

LDT’s can be installed by hand or
with an impact wrench

Instaflation by hand—is easy, simply using
a sockat wrench

Installation by impact wrench—is
recommended for faster installations

or for high volume projects. Installatian
with impact wrench-—Is mof recommended
for hollow black,

Selection Chart
AN ® Washer ©
LDTSize | Standard | AnchorHead | Diameter | Minimum Hole USEIN
Drill Bit {Socket Size) Embedment Bepth My
Diameter Diameter Congrete | _Hollow | Groutfillad
LDT 3/8” 516" 9/16" 13/16" 1-1/2" 210 Y55 YES YES
LoT1/2" e’ 34 5 2112 34 YEs NO YES
LT 5/8" 112 13/16" 1316 23047 334" YES ND Y5
LT 3/4” 5/8" 15/16" 1-5/16" 3-34" &1/4" YES NO Yis

See catalog for effective lengths and length indication cade.

srvyRed Head
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LDT carbon and

7ol

Carbon Steel with Zin¢ Plating: Meets ASTM B695 and B633 spedifications for zinc plating of
Sum = .0002" thickness. This coating is well suited for non-corrosive interior environments.

3T T X R o ion Steel with EnvireX Coating: Provides additional corresion protection for outdoor applications.

PART PART PART ANCHOR DRILLBIT EFFECTIVE MAX. THICKNESS | OTY/WT QTY/WT
HUMBER NUMBER NUMBER DIA. DIA. LEHGTH OF MATERIAL PERBOX | PER MASTER
CARBON STEEL | CARBOM STEEL FOR 410 In. (mm) In. {mm} In, {tim} TO BE FASTENED Ibs. CARTON
ZINCPLATED Enuirer(()ﬁTIHG STAINLESS STEEL (see detail an left) In. (mm) Ibs.
LDT-3816 —_ SEDT-3816 Y8 (85 | 516 {79 1-3/4 {445 1/4 {6.4) 50/ 3.0 | 400/ 24.0
LDT-3824 —_ SLOT-3824 g {95t S/6 (79) 12 (B35) 1 {254 50/ 4.5 400/ 34.0
LDT-3830 LDHSSU‘(’ SLDT-3830 38 (95 | 316 (1.9 3 (76.2) 12 (381} 50/ 5.0 | 400/ 40.0
LDT-3848 LDT‘384G/\/ SLOT-384C g {95 | 56 (29 4 (101.6) -1 (635) 50/ 6.5 | 400/ 520
107-3850 i_DT-3850)(/ SLDT-3830 ¥8  (95) | She (.9 5 (1276 3-1/2  (89.0) 407 1.5 320/ 60.0
LbT-1230 LﬂT—ll]O)( 5i07-1230 12 (0| e (1) 3 {16.3) 12 {127 25045 1501270
LDE-1240 LDT-‘IM{»( SLDT-1248 12 20§ 7116 1) 4 {1016 1-1/2 (381 | 25/ 60 | 150/ 366
LDT-1250 LDT71250)< SLDT-1250 172 (122 | 7ha (113 5 (1270 211 (63.5) 25/ 76 | 150/ 456
T-1266 | —— — U2 02 | 1716 (1) & (1524 4 (1016 | 20090 | 20/548
197-5830 —_ E— 58 (159) 1 172 (12.7) 3 {76.2) 114 {64 | 10/35 | 100/350
oT5ai0 | — — S8 (50 | 172 (LA ] 4 (1006 | 14/& (318) | 1/ 40 | 100/400
LDY-5850 —_— _ si8 [189) § W2 {120 5 [(1279) 214 {57y | 10/ 47 | 1067470
DT 5860 | —— — S8 (59) | 72 020 | 6 (s24) | 34 (828 [10/54 | 50/74
LDT-3444 e —_— 34 (191 | 58 (159) A1/2 (1143) -4 (318 | 10/74 50/37.0
WT3454 | —— — 4 (9.0) | 58 (59 | &2 13eA | 24 (1) [ 10781 [ so/405
1913462 —_ 34 (18.1) 5/8 {159 6-1/4 {158.8) 3 {76.3) {18/ 93 30/23
* The stainless steel LDT's will be gold in color in arder to differentiate them from the cariban steet anchors,
For proper selection of anchor diameters based upon predriiled CoDE LN e HOR
holes in base plates and fixtures. : ——s TT< %08
HOLE DIAMETER iN FIXTURE SUGGESTED LOY DIAMETER B 2 < 2-112 (50.8 < 63.5)
in. {mm) In. (mm} { 2 <3 63.5< 761
7116 [ERAL 38 {9.5) ) 3 <3 {763 < 889)
1 a7 3/8 {0.5) 3 312 <4 (88.9 < 101.6)
o116 143) ey nan Xdenotes F 4 <41 {1016< 1143)
7 (15.9) 17 (i27) avallable with G 41/2 <5 {1143 < 127.0)
7 e o 159 2 ! H T <5in (Z.0<_1397)
o - o Enwrg)(?oatmg | 595 <6 (1397 < 1524)
] [ < 6-1/2 {1524 < 165.1)
* Located on top of anchor for easy inspection,
Ultimate Tension and Shear Values (Lbs/kN} in Concrete
EMBEDMENT Fr = 2000 PS! (13.8 MPa) e = 3600 P5i (20,7 MPa) Fc== 4000 PSI (27,6 MPa)
DIA. DEPTH TENSION SHEAR TENSION SHEAR TENSION SHEAR
In. {mm} In, (mm) Lbs. {kN) Lbs, (kN) Lbs. {kN} Lbs. {kN) Lbs, (kN) Ebs, (ki)
38 [9.5) 112 (3813 1336 (5.9) 2,108 9.4 1652 7.3) 2,764 (323} 1,968 (8.8) 3416 (152)
1 (50.8) 1,492 {6.6} 3,036 {13.5) 2,024 3.0) 3,228 {144) 2552 (11.4) 3420 (152
2-1/2  {63.5) 373 {16.6) 3312 {14.7) 3,48 (16.7) 3364 (15.0) 3,760 (16.7) . 344 (153
312 (88.9) 5,356 {249 3312 (140 6,624 (28.5) 3368 (15.0) 7852 (349} 3428 (159
$2 {129 2 (50.8) 3,580 (15.9} 5,644 {25.1) 3,908 {17.4} 6,512 (280 4,236 (18.8) 7,380 {328
342 (889) 7252 {323) 6,436 (28.6) 8,044 35.8) 7288 (324} 8,836 (39.3) 8140 (362)
4112 (1343) 10,176 {45.3) 7384 {32.8 10,332 (46.0) 7,968 (354 10,488 46.7) 855 (380
58 (159 4 {69.9) 5276 {23.9) 8,656 38.3) 6,560 {29.2) 11,064 (49.2) 7,844 (348) 13476 {59.9)
312 (88.9) 1972 (35.5 10,224 (45.5) 9,848 43.8) 12,144 (540) 11,724 (52.2) 14,060  {62.5)
412 (143} 11,568 (51.5 12316 (54.8} 13,432 {59.8) 13586 (604 16,892 {751 14,840 (66.0)
34 (19.1} 344 (826) 6,876 (30.6) 7,140 {31.8) 9,756 (43.4) 10728 WD 12,636 (56.2) 14316 (63.6)
41/2 (17143} 10304 {45.8) 13120 {58.4) 14,424 64.2) 16868  (75.0) 18,540 (82.5) 204612 (947
512 {139.7) 13,048 {580 17,908 (79.7) 18,156 (86.8) 21,718 {96.9) 23,268 (1305} 25,652 (1141}
srvvRed Head'
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Allowable Tension and Shear Values* (Lbs/kN) in Concrete
(N ) WV TIER carbon and Stainless Steel

ANCHOR EMBEDMENT T= 2000 PSI {13.8 MPa) o= 3000 P31 {20.7 MPa) Fc = 4060 PSi {27.6 MPa)
DIA. DEPTH TENSION SHEAR TENSION SHEAR TENSION SHEAR
In. {m) i, (mm) Lbs. {ie) Lbs. (kM) Lbs. (k) Lis. (kH) Lbs. (k) Lhs. (kN)
38 (8.5 1-1/2 (381 334 {1.5) 527 {23 413 1.8 691 3.0) 492 2.1 854 {(3.8)
2 (50.8) n . 759 (3.4) 506 22 807 (3.6) 638 (2.8) 855 {3.8)
21172 (639 933 4.2 828 37 937 {4.2) 8 37 940 4.2) 856 (38
1R (89 1349 (60) S Q66  (74) (8 (1) 193 (87) 857 (3.4)
w2 (08 895 40) 1411 63} ) 168 (1) 050 (@7 1865 18.2)
312 (88.9) 1,813 8.0) 1,600 ()] 2,011 {8.9) 1,82 (81) 2,209 9.8} 2035 (90
172 (143) 254 (113) 186 (82) 258 {115) 199 (39 262 (117) 2138 {o5)
S8 (158) | 134 (699) 131 (59 A T 1766 (123) 191 (87 3360 (159)
3172 (889) 1,593 3.9) 2,556 (11.4) 2462 {10.9) 3,036 {13.5) 293t (13.0) 3515 {15.8)
41/2 (1143} 2892 (129 3,079 {13.7) 3,358 (14.9) 3305 {15} 4223 {188) 3,710 (16.5)
4 {on 14 {826} 1,719 {16} 1,185 {79} 2438 (10.8) 2,682 (11.9) 3,159 (140 3579 (159
4172 {1143) 2576 {115 3,280 {14.5) 3,606 {16.0) 417 (18.7) 4,635 (20.6) 5153 (229
512 {139.7) 3,262 (14,5) 4,477 19.9) 4,539 {20.2) 5,445 (24.2) 5817 (259} 6413 (28.5)
* Allowable values are based upon a 4 to 1 safety factor. (Ultimate/4)
Recommended Edge & Spacing Requirements for Tension Loads*
(I YWV T LIER Carbon and Stainless Steel
AHCHOR DEA, EMBEDMENT DEPTH EDGE DISTANCE LOAD FACTOR APPLIED SPACENG DISTANCE LOAD FACTOR APPLIED
In, {mw) in. {mm}) REQUIRED TO OBTAIN AT MiN. EDGE DISTANCE REQUIRED TO OBTAIN AT MIN. SPACING
MAX, WORKING LOAD 1-3/4 Inches (44mm}) MAX, WORKING LOAD DISTANCE
In. (mm) In, {mm) 3 Inches (76mm)
38 (9.5) 2 B 2 130.8) 70 5 (1524) %,
? (50.8} 2 (50.8) 0% 6 {152.4) 44%
111 (68 1 (76.2) 0% 6 {1524) 4%
3-1/2 (84.9) 4 {101.6) 70% 6 (152.4) 4434
2 onn 2 {50.8) 2114 {57.2) 656 8 (203.2) 27%
12 B9 3 £76.2) 65% § (63,2} 7%
12 1143 4 {101.6) 65% 8 022 %

* Fdge and spacng distance shall be divided by .75 when anchers are placed in stractural lightwelght concrete, Linear interpolation may be used for intermediate spacing and edge distances.

For 5/8" and 3/4” LDT Anchors, the critical edge distance for these anchors Is 16 times the anchor diameter, The edge distance of these anchors may be reduced ta 1-3/4" provided 2 0.65 foad factor Is used for tension loads, 2 0.15 lead

facter is used for shear loads appiled perpendicutar to the edge, or 0,60 load factorfs used for shear loads appied paralle] to tha adge. Linear interpotation may be used for intermedlate edge distances.

Recommended Edge & Spacing Requirements for Shear Loads*
Carbon and Stainless Steel

ANCHOR DIA. EMBEOMENT DEPTH EDGE DISTANCE LOAD FACTOR APPLIER SPACING DISTANCE LOAD FACTOR APPLIED
In. (mm)} In. {mm) REQUIRED YO OBTAIN AT MIN. EDGE DISTANCE REQUIRED TO OBTAIN AT MIN. SPACING
MaX, WORKING LOAD 1-3/4 inches (44mm) MAX, WORKING LOAD DISTANCE
In. (mm) In. (mm) 3 Inches (76mm}
3/8 (9.5} 1-1/2 (38.1) 3 {76.2) 5% [ (152.4) 57%
2 {50.8) 4 (101.6) 5% 6 {15243 57%
11 (63.5) 5 (127.8) 15% [ (152.4) 57%
3-1/2 {88.9) 5 (127.0) 5% [ (152.4) 57%
12 a2n 2 {30.8) 5 {(127.0) 25% 8 {203.2) 60%
3111 (88.9} 5 {127.0) 25% 3 (203.2} 60%
412 (114.3) 5112 {139.7) 25% 8 {203.2) 60%

*  Edge and spacing distances shall he divided by .75 when anchors are placed in structurat lightwaeight cancrete. linear interpalation may be used for intermediate spacing and adge distances.
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Ultimate Tension Load (Lbs/kN) in Concrete Block

LDT An Ch_ Ql’ LR (anchors should be installed by hand in hollow block)

ANCHOR DA EMBEDMENT HOLLOW CONCRETE BLOCK GROUT FILLED CONCRETE BLOCK
In. {mm} DEPTH
In. {mm) TENSION SHEAR TENSION SHEAR
Lbs. (kN} Lbs. {kN) Lbs. (ki) Lbs. (kN}
38 9.5) 42 (383 916 {4.1) 3176 {140 1,592 z.1) 3900 (173
172029 11 {63.5) /A N/A 5924 (26.4) 6,680  (29.7}

Aliowable Tension and Shear® (Lbs/kRN) in Concrete Block

I YWV T LT (o chors should be installed by hand in holtow block)

ANCHOR DIA. EMBEDMENT HOLLOW CONCRETE BLOCK GROUT FILLED CONCRETE BLOCK
tn. (nam) DEPTH
In, (mm) TENSION SHEAR TENSION SHEAR
Lbs. (kN) Lbs. (kN) Lbs, (KN} Lbs. (kW)
318 {9.5) 1-172 (383} 29 (1.0 794 3.5} 398 {1.8) 075 {4.3)
12 27} 2112 {63.5) N/A N/A 1481 {6.6) 1,676 (74

* Allowable values are based upan a 4 to 1 safety factor. (Ultimate/4)

ANCHOR

Anchoring Overhead in 3000 PSl Lightweight
LDT Anchors Qs oy e

2 e ’
Welol Dede $107 Installed in

kower Flute

DRILL HOLE
DIAMETER
in. imm)

EMBEDMENT
In. (mm)

3000PsI {20.7 MPa

CONCRETE

ULTIMATE TENSION LOAP
Lbs. (k)

ALLOWABLE WORK) NG LOAD
Lbss. {kM)

3/8" LY

SMe {7.9)

1-42 (381)

Upper Flute 2,889

{1293

112 (3.2

Lower Flute 1,862

8.3)

465 2.1)

srpaller & Jess expensive
drilf bit than those

tequired with the 1/2°
adhesive threaded red ar
the 5/8" wedge,

1he LBT anchor wilt
give you performance
(2066 PS| conaete)
similar 10172 adhesive
anchor of the same depth
or 587 wedge anchors at
7" deep,

{2000 PSl<oncrete)

For use in concrete and
concrete block

14-1/2" embedment

The Easy, Fast, High Performing, Removable Tapcon
Anchor, Now Available in 3/8” and 1/2” Diameter

66 =-=2RED HEAD
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CONCRETE Aﬂb‘llﬂﬂlf-’é SPECIALISTS

Large

Diameter
Tapcon
(LDT) Anchors

Finished head,
Removable Anchor

LDT
(3/8" &1/2")

3/8" and 1/2” are available
with EnvireX coating

(5/ L & 3/ .")
Sawtooth™

T pits—

62 =*=2RED HEAD
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DESCRIPTION/SUGGESTED SPECIFICATIONS

Self-threading Anchors—
SPECIFIED FO_R ANCHORAGE INTO CONCRETE

The LDT anchor is 2 high performance ancher that cuts its own threads
into concrete.

Anchor bodies are made of hardened carbon steel and zine plated, Grade 5.

The anchors shall have a finished hex washer head with anti-rotation
serrations £ prevent anchor back-out. The head of the anchor is stamped
with a length identification code for easy inspection,

Tha anchor shall be installed with carhide tipped hammer drill bits made
in accordance to ANSI B212.15-1994,

ADVANTAGES

SAVE TIME SAVE MONEY

EASILY INSTALLED LOWER DRILL BIT COSTS

4 Installs in less than half the time of wedge anchars B Use standard ANSI bits instead of proprietary bits
or adhesive anchors

£ Single piece design, no nut and washer to assemble
5 Simply drill a pilot hole and drive the LDY anchor by

hand or impact . ) ) .
# No special proprietary bits to purchase at lose

EASILY REMOVED & Reduce chances for anchor failere due to incorrect
& No torching or grinding required ta remove anchars bit usage

USE STANDARD ANSI BITS

Sawiooth Threads™, now available on 5/8”
and 3/4”

IMPROVEDPERFORMANCEINLARGE
DIAMETER HOLES

B Superior performance to wedge anchor

B Higher loads in shallow embedments

B (Closer edge/spacing distance than
rechanical anchors

B More threads for better thread engagement
and higher pulout resistance

B Durable induction-hardened tip

EASY INSTALLATION
B Easy 2-step Installation, simply dril
a pilot hole and drive

B [nstalls in less than half the time of a
wadge anchot

B Efficient thread cutting
BB Usestandard dyifl bit sizes

B Single piece design—no nut and
washer assembly

& Easily removed

srvvRed Head
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CONCRETE ANCHORING éPEfMlIS?'S

Multi-Set II

Drop-In Anchors

316 stainless steel.

Internally
Threaded Heavy-
Duty Anchoring
Systems

DESCRIPTION/SUGGESTED SPECIFICATIONS

Drop-In, Shell-Type Anchors—
SPECIFIED FOR ANCHORAGE INTO CONCRETE

Drap-In, shell-type anchors feature an internally threaded, all-stee] shell with expansion cone insert
and flush embadment lip. Anchors are manufactired from zinc-plated carbon steel, 18-8 stainless steel and

2o\D

Anchors should be installed with carbide tipped hammer drill bits made
in accordance to ANSI B212.15-1994 specifications.

Anchars should be tested to ASTM E488 criteria and listed by IC(-ES.
Anchors should also be listed by the following agencies as required

by the locak building code: UL, FM, City of Los Angeles, California State
Fire Marshal and Caltrans.

ADVANTAGES

Depth Charge Stop Drill
and RX Drop-In Anchors

Ideal for Hollow-Core, Pre-Cast Plank and
Post Tension Slabs

£ Qptimized for use in hotlow-
core, pre-cast plank and
post-tension slabs

# Lip keeps anchor flush
during installation

¥ Shallow drilling—fast
installation

RX Drop-In
Anchor

See page 81 for kits

RM Drop-in Anchor

# Lipped anchor body keeps
anchor flush

% Easy installation
A Keeps all rods same length
% Easyinspection

3 Available in carbon 5teei,
18-8 and 316 stainless steel

RL Drop-in Anchor

& Below surface setting
for easy patch work

Coil Thread Anchor

& Quick thread attachment—
ideal for 1 sided forming

2 Use coll rod on job
B 2 diameters {1/2” and 3/4")

sTvvRed Head
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lulti-Set i Anchors
APPLICATIONS APPROVALS/LISTINGS

Pumps and heavy piping are common Meats ar exceeds £1.5, Government G.S.A. Spacification A-A-55614 Type 1
{Formerly GSA: FF-5-325 Group VIif)

applications for favger diameter

Multi-Set Drop-In Anchors. Underwriters Laberatories

Factory Mutual

(algrans

Far the most current approvals/listings visit: www.itw-redhead,
Cable tray and strut suspended from tom

cancrete ceilings are ideal Mudti-Set
applications. In post-tension or

hollow-core slabs use the R¥-38, INSTALLATION STEPS

To set anchor flush with surface:

The Multi-Set Anchor is the standard
for pipe-hanging. The RM version has a
retainer lip to keep all anchors flush at
the surface, keeping all your threaded
rod the same length.

1. Drilt hole to required embedment
{see Table on page 69).

2. Clean hole with pressurized air.

Expander Slats—allow for easy setting
and superior performance

3. Drive anchor fiush with surface of concrete,

Cone Insert—that expands the anchar
when driven with selting toof and hammer

4., Expand anchor with setting tool provided {see chart
of page 69). Anchor is properly expanded when
shoulder of setting tool is flush with top of anchar.

Body—available in zinc-plated steel,
18-8 stainless steel, and 314 stainless steel

Easy Depth Inspaction—keeps threaded
rad drop lenaths consistent

Retainer Lip—to keep anchor flush

= with surface
For use with threaded rods or headed
holts {supplied by contractor)
Multi-Set I : pv—
Depth Charge Bits /5;75{'%\ top Dri

PATTHEREER IF]EE:%LPETII;:BHS Dﬂﬁﬂfﬁ B Shoulder prevents over drilling. Less likely ~ E3 No wasted time ot energy drilling deeper

DC%-138 38" Depth Charge Step Drill By to it relnforcing steel ar post-tension cable than necessary

K112 112* Degth Charge Stap Dril P in concrete B Prevents anchor frem dropping too far into

hole below work surface
srwRed Head
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PART NUMBER RT-138 PART NUMBER RTX-138 PART NUMBER RTX-112
1 setting tool per master carton Far use with RX-38 only. For use with RX-12 only.
(See above for part numbers.)

Multi-Set 11

Drop-in Anchors

USER TYPE / BASE CORRDSION DROP-IN PART SETTING | BOLTSEZE- ¢ DRILLBIT THREAR | EMBEDMENT | QTYAWT QTY/WT

APPLICATION MATERIAL | RESISTANCE ANCHOR NUMBER TOOL THREADS DI, DEPTH MIN, HOLE PER BOX PER

LEVEL TYPE PART PERINCH | in.{mm} In, (mm) DEPTH liss. MASTERGIN

NUMBER* In. {mm) Ihs.*
HYAC/Fire Sprinkler Solid fow M RM-14 RE-114 147-20 | 38 (65 | 38 199 T [354)F 100/ 2.6 | 1006/ 28
Plumber (Pipe-fittes) concrete/ RM-38 fAT-138 Yr-16 | ¥ MNP 12 AR 18 (13) 50/ 34 | 560736
lightweight " AM-12 RT-132 W13 b 58 59y | 34 (19.0) 2 (50.8) 50/ 58 | 400/ 49

| —

fill deck RM-58 RT-158 5/87-1 8 (222 1 (254 212 (63.5) B8 15/ 4

RM-34 RT-134 3/47-10 1 (254) {114 (1.8) | 33116 (81.0)  25/158 | 100/ 49

Hollow-core Low RX R¥-38 RTX-138 | 3/87-16 | 172 (127) [ 3/ (953 34 (39.1): 100/ 33 | 1000/ 36
pre-cast 1 R¥-12 RTX-112 172713 | 5/8 {159} | 12 {127) 1 {354) 50/3.0 | 500/ 31
or Post- E
tension

Soiid Medium SRM** SRM-14 RT-114 V-2 | 38 (951} 38 (5 1 (254)| 0/ 27 | 1000/ 28
onaete/ 18-85.5. SRM-38 RT-138 -6 L1 n | 12 1A 158 (3 50/ 3.4 | 500/ 36
lightweight — SRM-12 R¥-112 Yr-13 | 56 (35.9) | 35 (o] 2 (508)| SM60 A/ 3D
fil deck 1 SRM-58 RT-158 ST | e A 1 54| 2z @ 879 a8

SRM-34 RT-134 3147-10 1 (254 | 14 (31.8)] 3-3/16 (81.0)f 25/120 | 100/ 50

Sokid High SSRM** SSRM-38 RT-138 g6 | vz an f 1R (1] 15 (413 50F 34 | 500736
conrete 31655 SSEM-12 §  RI-112 1213 | 58 (159 | 34 (190)] 2 {508} 50/60 | 400/50
Concrete Contractor, Solid ftow -Coil (t-12 RE-112 V-6 | 58 (159 | ¥4 (00 2 (508 SO/S7 ) 400/ 47
Genezal Contracior, wnaete Threaded (1-34 RT-134 Y445 1 Ds4Y ] 1-44 31.8)| 3-3/16 (81.0) 2541.0 | 100/ 49
Highway Ei
I
Congrete Cutting/ Solid Low RL RL-14 AT-114 -0 | 38 (93) | 38 (99 v {254l 100/ 26 | 1006/ 28
Sawing Contractor/ | conarete/ {w/olip) AL-38 RT-138 38716 | 12 () | 2 (R 158 13| S6/34 1 500736
Misc. Metal lightweight RL-12 RT-112 Y2-13 | 8 {158 34 {190) 2 (508 50/ 5.8 | 400/ 49
fill deck E RL-58 /T-158 58"-11 § 78 (223 1 (@354 2172 (63.9) BLE | 1Y 4
Ri-34 RT-134 347-10 T(254) | 114 (318} 3316 (81.40) 251197 100/ 49
* 1 setting tool per master carton. % For continuous extreme low temperature, use stainless steel.

Multi-Set Il

RX Drop-in Kits

Part No, Description Part No. Desarlption
RX-38 3/8" drop-in using 3/2” drill bit RX-12 1/2" drop-in using 5/8” dritl hit
RTX-138 Setting Taol RIX-112 Sefting Teel
DC-138 Depth Charge Stop Drilt BL¥-112 Depth Charge Stap Deill
RK-38K1{T Contalns: 1,000 R¥-38 Anchars, 5 RTX-138 Setting Tools and

2 DOX-138 Depth Charge Stop Drills

sryyRed Head
(2l aur toll free aumber B30-848-5611 or visit our vaeb site far the most g ED HE A &
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Multi-Set Il

258

Drop-in Anchors Ultimate Tension and Shear Values (Lbs/kN) in Concrete®

BOST DRILL BIT MIN. EMBEDMENT ANCHOR TENSION Lbs. {(kN) SHEAR Lhs. (kM)

DA, szt DEPTH TVRE Fo= 2000 P51 F¢=4000 PSI fc= 6000 PSI ¢ 2000 PS|
In, {mm) I, {man} In. (mim) (13.8 MPa} (27.6 MPa) {41.4 MPa) {13.8 MPa)
Vs (6.4) 38 03) 1 (254) AR 1680 (2.5) 2360 110.5) 2980 (13.3) 1080 (48)
5 103) 7 158 (413) or CL-Carbon 2,980 {133} 3800 (169) 6246 (27.8) 3160 (141)
won | sehsg 2 {508 ar 3300 (147) (5,1400060) 8300 (369) Case0) (204)
5i8 {15.9) 45 (223 217 639 52&;3365-55-;’ 5,500 (24.5) 8640 (38.4) 15,020 {40.0) 740 B3
374 (19.1) 1 (254 3-3/16  (81.0) - 3,280 (36.8) 9480 (42.2) 12,260 {54.5) 10480 {46.6)

= Allowatle vatues are based apon a 4 to 1 safety (actor. Divide by 4 for allowable load values.
* For continuous extreme low temperature appiications, wse slainless steet,

1V [T [ Y= 4 |} Ultimate Tension and Shear Values (Lbs/kN) in
oY e Lightweight Concrete®

BOLT DRILL BIT MINIMUM ANCHOR LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WITH
DIA. SiZE EMBEDMENT TYPE fc==3000 P51 (20.7 MPa) LIGHTWEIGHT CONCRETE FILL
I, (i) In. (mm} DEPTH ¢ = 3000 P51 {20.7 MPa)
I {mm) TENSEON SHEAR TENSION SHEAR
Lbs. (kN) Lbss, (kN) Lbs, (ki) Lbs. (k)
8 (9.5) 12 (129 1-5/8 397 ML 2035 (31) 1,895 (84} 3346 (149 4420 {19.6)
M, R
112 {12.70) 5/8 (159 2 (50.8) or CE-Carban or 2740 (022 2,750 {122) 3,200 (142 4940 {22.0)
5/8 15.9) 8 (1 X2 (65) SRM-18-85.5. of 4240 {189 4,465 {(19.9) 5960 (265) 5840 (260)
SSRM-316 5.5,
34 (19.0 1 {54 33116 {81.0} 5330 (23.7) 6,290 {28.0) 8,180 (36.4} 9120 {406}

=7 kilmwable values are Based upon a 4 fa § safely facter. Divide by 4 for aflowable foad values.

Multi-Set 1l

Drop-In Anchors

Recommended Edge and Spacing Distance Requirements*®

BOLT DRILL BIT EMBEDMENT ANCHOR EDGE DISTANCE MIN, EDGE SPACING MIN. ALLOWABLE SPACING
DIA. SIZE DEPTH TYPE REQUIRED TO DISTANCE AT WHICH REQUIRED 10 BETWEEN ANCHORS
In. (i) In, {mm) In. {rmm) OBTAIN MAX. LOAD FACTOR APPLIED OBTAIN MAX, LOAD FACTOR APPLIED
WORKING LOAD =.80 FOR TENSION WORKING LOAD =.80 FOR TENSION
In. {mm) =70 FOR SHEAR tn. (mm) =.55 FOR SHEAR
In. {mm) In. {mm)
4 (6.4} 38 (9.5} 1 {254 1344 {44.5) 7/8 2.2 312 {88.9) 1-3/4 (44.5)
3/8 {9.5) 172{10.0) 1-5/8 (413 o ?thon 2718 (73.0) 1-116 {36.5) 51116 {144.5) 2718 {73.0}
-Car
1/2{12.7) 5/8 (15.9) 2 (508) o 312 (88.9) 1-3/4 (44.5) 7 (177.8) 3112 {88.9)
5/8{15.9) U8 (213 21 {635 Sﬁgﬂﬂ’;i‘i:?-sﬂf 43/ (1.1 2316 (558) PEV S PPE 438 (M
3/4(19.1) 1 {254) 3316 (81.0) - 5508 {142.9) 2-1316 {714 1-3/16  (284.2) 5-5/8 (142.9)
* Spadng and edge distances shall ba divided by 0.75 when anchars are placed in structural fightwelght concrete. Linear Interpolatian may be used for intermediate spacing and edge distances.
srvRed Head'
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Mulﬁ-Set [ Ultimate Tension and Shear Values (Lbs/kN} for RX-series
R Y e (3/4” and 17 Embedment}*

BOLT DIA. DRILL BIT EMBEDMENT 2500 PS§{17.2 MPa) CONCRETE 4000 P51 {27.6 MPa) CONCRETE HOLLOW CORE

In. (mmy} SIZE tn. (mm} TENSION SHEAR TENSION SHEAR TENSION SHEAR
I, (mm) Lbs. {kN) Lbs. (ki) Lbs. (kN) Lbs. {kN} Lbs. (kN) Lbs. {kN)

3/8. (95) 172 (127 4 (1) 1571 (7.0 2295 (101) 1987 (88) 2803 (129) 1,908 (8.5) 2,461 (10.7)

12 {127 518 (159) 1 (254} 2113 (94) 3585 (1.5 2673 (119 3370 (14.5) 2462 (11.0) 2401 (16.7)

* The tabulated yalues are for RX anchars instalted al a minimum of 12 diameters ors center and inimupe etige distance of & diameters for 100 percent andhor effidency, Spacing and edge distance may be reduced to 6 diameters spadng and 3 dlameter edge
distance provided the vafues are rediced 50 percent. Linear fnterpolation may be used for intermediate spadngs and edge margins.

* Mlowrable values are based upan a 4 to 1 safety factor, Divide by 4 for aliowable foad values,

11T {1 =1 4 | R Anchoring Overhead in 3000 PSI nowm SEET e
. . ; elol Hed Instalied in
Drop-in Anchors Lightweight Concrete On Metal Deck DL T
ANCHOR DRILE HOLE EMBEDMENT 3000PS1 {20.7 MPa) CONCRETE
DEMETER In. (som) ULTIMATE TENSION LOAD ALLOWABLE WORKING LOAD
. {mm) Lbs, (kN) Ths, (ki)
R¥-38 Drop-in 7R PN ¥4 (90) Upper Flute 1419 {63 353 (1.6}
|ower Hlute 1,206 [54) 301 1.3}

* Allowable values are hased upan a 4 to 1 safety factor. Divide by 4 for afiowable laad values.

Combined Tension and Shear Loading—for Multi-Set Anchors
Aliowable loads for anchors subjected to combined shear and tension farces are determined by the following equation:
(Ps/Pt} 4+ (AL} =1

Ps = Applied tension load Vs = Applied shear load Pt = Allowahie tension foad Vt = Allowable shear load

srovRed Head

Call aur toll free number BO0-E48-5611 arvisit our veeb site for the most
cursent preduct and technical information at www.itwredhead.com
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Tahle 12.2A

Lag Screw Reference Withdrawal Design Values, W1

Tabulated withdrawal design values (W) are in pounds per inch of thread penetration into side grain of wood member.

LﬂlEﬂi of thread penetration in main member shall not include the length of the tapered tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diamefer, D
5 1/4" 5/16" 3/8" 7/16" 1/2" 5/8" 3/4" 7/8" 1-1/8" [ 1-1/4"

469

538 | 604 | 668

11

149 i

28

39

1. Tabulated withdrawal dé;ign valu

es, W, for lag screw connections shal

2. Specific gravity, G, shall be determined in accordance with Table 12.3.3A.

i be multiplied by all applic

sble adjustment factors (see Table 11.3.1).
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Project Name: " Guard Rail W/ Cables Date: :
Designed By: "] CheckedBy: |

Tension, T = . = [ 309w

Sg=22T Per 3.2.1 Structural Applications of Steel Cables

22T = [__679.8|ib

Allowable Load on " Cable

Nominal Strength, Sn = 22000]1b
# of Cables = !
Sn= 2000 i{lb
O, = 0.8] Per Table 3.2.1
S, = ®c* S, 1600|1b > 679.8|1b
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dymansic unalysm or fikough wmitunnal tests;
wind-indueed. strnchizal vibration and fahgua
effects; and earﬂlquakn effects,
312 Load combinntions, Cable tensions shall
" Yo cakontaled for the {ollowing 6ad combmahtms'
= Cablatensmn.duc oD+P
T = Cable tnnslonﬁ.uctoD +P t L4 ({Lord
- orR).
Ty = Cable tension dne to D ¥ P +(Wo: E)
~Ty = Cabls fension dnsto D+ P 4 Lo+ (Gyoe §
or B+ (ForE)
. Ty = Cable tension dueto C+ e]:eshon
components of D, I, P, and ¥.

32 Ca]nle St:engﬂl :

- 2:21 Demgn stcengm The de.sigu strength 87 of
. aach eable shall be equal to of gmatot thim"
(1} 22T
©) 22T ‘
©) 20T )
(@) 20Ty
{e) 2071%
The sbove eiteda sh.allbasahsﬁed forthe f\ﬂl

songe of temperatues which the siznetare m]lhe ’
suhjected,

Pxeept forx deslyns mwhl.ch fatigne andfox elo-
~vated tomperatnis control, the desigd. strenpfh 5y of

SYRTICTURAL APPLICATIONS OR STEEL CABLES FOR BUILDINGS

the cable shall be taken 25 the ematlér of

Sen Xy oo S.gn,_ﬁﬁx:fg,;

:

-+ inwhich

&, = specified nominal stength of e cable,

%y & ftfing redaction factor, and

gz = deBector rednetion factor (44 = % fot no
deflector).

. 3.2.1.1 Bitting reduetion factor, The factox
fo e apphied due to the action of the end Htiingin.
Hansfordng \ension from the cable fo te fitting is -
pivenin Table 321,

w“"‘iﬁl Defloctor redn ctlow facton Ths

fartor b 55 aptied dboto corvalure over asaddie .
is given in Table 322

Table 8.2.2 apglies to saddtes for which the
Tive Joad changes the deflestor auple of the cable
less than. 2 degrees for stemd and 4 dejeesfor
 rope, pir saddle end, For greater aulicipated deflec-
tor'angle. changes, the deflector rednetion faclor © .
shallbe dstemmined by an approved method, Table
30238 Timited to curvatuge induced by saddles,
3.21.3 Bloyefed temperature effect, The
" effect: of elevated temperatures on the physieal prop-
ertics of oable and end Hifings shall be considered
", daring deslgn,
32104 Batigoe effect, The rednction jn cable
_shength, dus to fatigne effeots shall be considered. -

. “Pable 32,17 R
. . . XNitting redunction Eacton
Typs-of Terminading Fitting Refaction Pactor g - .
T Repe- Skrand, .
" Powed poskel (Ziesor zestn i L im
. Swagedaertel L.00 ot R3], e &2
- irebaned loop 19lre i dletve 2nd Mmhl'.:
-, D<iinxlinch nes 1IN
1 <dlas2inch 0428 T
2 cdlas Hif2lach 050 Wwh
3 3nop oo e spkits (Rand sglecy " "
- Cagoustestaopy - o
L inch dze A L1 Wik,
0RE - WA
kIS * 182 N YA
- . TR e 2L 030 . WA
{Shainlexs ateclxops) . .
14 frch stz pXi] WA .
L .08 WA !
L. 3t . J 0 : ik . .
"' ‘ L% T /N .
. . Wedga sockel (ot £3) 0750080 . WA N
- T . Clip el - . B FUA. ¢ .
l Mokt )
.. T, 128 bmm

it £ ~Regulerley ropes orly, Como]kh mw&:tmrimm oyer 2 jnchey,

ole 32— Consnlt mrnufachits

THote £ — Vil depeods on fifing dusip, Typivad raoge m.uu.c\multﬁmgmnlmocfnnm

preoise yalus,
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SEUCIHRALI\I‘E‘LICM‘[GNS OR STREL CABLES FOR BOILDINGS

3.2.2 End fittings. Vittings shall develop an.ultL—
male strongih of ¢ Jeast, 110.percent of the spesified
‘pominal cable strength, Moreover, fittings shall be
deslgned. such that the compuied average stresses
aor0ss the Fiting body are less than the yield shiegs
of fHlefitdng matetial wnder a static tension forea
equal to the specified nominel strength of the xope
or sirand for which the ftting is desipned & be
attached, Localized ylelding at stress concentrations,
sachl as at the }ine contact of pins and the Tonts of
sorevy threads, is permudtted ot the cable working
{snsion.

Undee speaial c:xcumstances , oyer-lesighed

© eables may terominate with wadsmsize fiftings, or

convextionally desigaed cables wifh oversize
fitiings. Such designs shall ba based on datz
supplied Ly au assewibler of A Hitng mamdactarkrn
* regarding fitof the cable in the ﬁttmg and e
sheesses in the ﬁtﬁng

N
:

35‘5 Shuetaral Analysis

3,30 Ceperal thittldarations: The stmotugal,

analysis shall bebased on the following congidera- ™

tions o addition. to those mentoned. ehawhem in '
this Standard:

te e

[ Ay

. (& Blastic stretoh of the cables and deformalion

of the supparting stoleture shall be taken iate
account in the design,
*{B) Nonineai anatyses shall be porformed if it 3s
defermined that the magnitndes of the cable
fisplacements are snch that the eqpilibrivm.
‘egnafions should be based on the geomd:y
of the displaced simctare,
3.2 Vibrations, The effeet of dynamis loading
on.cable stresses, Tatipue, and deflections of the

¢
i

individual cable mmd the entite shoackue shall be

considered 1n fho desipn,
8,33 Deflectiops, Cables sypporting flooss and.

334 Erection maIyses.Astmctural zmalysm
" ¢hall be performed. for the suggested or mandatory |

scephenp:ocednro inotuding the lioms disted in
Scchnn’:‘ 3.5

4.0 Gable Materlals

4.1 Cable Specifications:
This Standacd apples to cables corforming to
the foliowing standard, specifications:

ASMAMG{-‘SDA, Steel Stand, Uncodted -

Seven-Wire Sipkss-Relieved §teel Strand for Pre-
siressed Concrete,

ASTM AT4-86; Abminin-Coated Sfeel Visre
Strand. N

ASQ Zine-Codated Steel Wire Strand,

ASTM A492.92, Slainless and Heaf-Remﬁng
Steel Wire Rope.

. Asm@ Zine-Coated Parallel ;md Helical
Sfeel Wire Strattural Strand,

" ARTM £603-38, ?‘chCoated;S‘leal Sfrt&cﬁafal
Wr'ra Rope,

)

S T

* ASTMAT19-90, Steel Strand, Seven-Yire, -

Uncoated, Compacted, Stress-Relieved for
m%
~ Prestressed. Conciite;

W ’ - :
Y ARSSIBSSM-8D, Zine—5% Almitinum;-
Lischmetal Alloy-Coated 8teel Wire Strand.

ASTM ARRNRRIM.O1, Fpoxy-Conted Sever-
Veire Prestressing Steel Strand,

TOUEEs St BE 50 proporioned Yt the TmG M
deflection tader the combined action of applied
Toads and cable stretch Will not damage the -

suppoded of adjacent stucture, .

i . ‘Teble 325 -
Defector rednetion factor.

Tasint fridls Rading RafiopSaddlRastus  DafleelocRedurting

{oRppsDiamelze lo Btend Dlsmiter  Bichcly

15 and over Mardoye . 1e° ’

14 B~ 935

n . 1% N iy

1z .8 k3]

i - 16 . T 0%)

10 min, 15 mi, s

4

Somn of the above cdbls spvciﬁcaﬁauk apply o

N

LB §

®

Tt Standard does
notexclode cables of ather constmctmn provided.

that the chemicsl and mechanical properties of tha
‘ltes constitating the cables canform fo the mqm
Taents of one of the above spemﬁcauuus

4.2 Pxeslxetching

Por each tyge and tonstroction, of cables spwx.ﬂad
in the confract documents, the prestretching require-

- mends ghall be exphmﬂy stated, For predtretched

" cables, te mintmom valué of the modahus of elastic-

" ity of the cahle after prcs[mtcbm,g shall be specified.
Prestretch force shall be not less tan 50% of the

) nomind esble strengf, of cables that @ 2472 10

(63 rum) in, diamefer or less, excepti it can bo
physleally Gemonstrated by the manufactarer that
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