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References:

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

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

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

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

**Qther criteria assumed as stated in design calculations.
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Klamath Falls, OR. 97601 Web: www.structurel.com fax (541} 850-6233




Precision
. St_ructural
Engineering, Inc.

GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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Loads: BLC 2, Distributed load-X at the side o

Envelope Only Solution

PSEI
AF
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Oct 5, 2016 at 1:04 PM

5' SPACING GUARD RAIL WITH CABLES.r3d

GUARD RAIL SYSTEM WITH CABLES

Stainless Cable & Railing 216-1
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Company : PSEI (oo 5 Oct 5, 2016
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% Job Number . Stainless Cable & Railing 216-1 Checked By:
e s Model Name  GUARD RAIL SYSTEM WITH CABLES

Hot Rolled Steel Properties
Label E [ksi} G {ksi] Nu Therm (\M...  Density[k/ft"3] Yield{ksi]
1 A38 Gr.36 | 28000 11154 65 | 36
SLURRE ke & and

FulksH R

3
2 TA572Gr60 290000 1154 T
3 A992 29000 | 11154 | .3
5 3

4| ABO0-Gr42 i 29000 1-11154 | 13
A500 Gr.46 | 29000 | 11154

Aluminum Propetrties

Label E [ksi] G lksi] Nu  Therm .. Density.,, Table B.4 kt Fiufksi] Fty[ksil Fcylksi] Fsulksi}  Ct
13003-H14 [10100[3787.5] .33 | 1.3 [ 173 [TableB4a1| 1 | 19 [ 16
1606176 [10100|378756]- 33 |13 i173: [ Table B.4-2 | 2421 7:38 1
| 6083-T5 | 10100|3787.5| .33 | 173 | TableB4-2 | 1 |
77+ 60683-T6 1101003787 =33 7 Sl 7R Table B 4-2 g
5052-H34 | 10200i3787.5| .33 | 1. 173 | Table B.4-1
2 60B1:TE6 W IA010013787:51 33 38173 Table Bi4-1

e RTIE
13| 141
e A
20| 141

S A5 141

Y R g HENS

alals alol-

= s
(7Y
i

_Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design R... Alin2] lyy[indl lzzfind] J[ind]
[ 1 [CABLE| 3/16"Rod | HBrace| None | A36Gr.36 |Typical| .027 | 6e-5 | 6e-5 .00012]

Aluminum Section Sets

Label Shape Type Design List Material Design Ru.., Afin2] lyy[ind4] I[zz[in4] J[in4]
AL POST  12375x2.375x100| Beam |Rectangular Tub.,6063-T6 | Typical | .91 | .786 | .786 | 1177
"2 [ TOPRAIL  1315x1:575x0,078]: Beam  |Rectangular Tub.;6063-T6 | Typical | 7435 | 313 [-.929 1722~
3 |BOTTOMRAIL | .735x2.125x.07 | Beam |Rectangular Tub., 8063-T6 | Typical .381 .035 2 .096

Joint Coordinates and Temperatures
X [ft] Y It z

Lur}

Temp [F] Detach From Diap...

b elololelblolelelolole
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RISA-3D Version 14.01  [L.\.\.\.\.\.\ \5 SPACING GUARD RAIL WITH CABLES.r3d] Page 1
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Cormnpany : PSEl Cct 5, 2016
Designer : AF 1.03 PM

iy Job Number : Stainless Cable & Railing 216-1 Checked By:
g s Model Name : GUARD RAIL SYSTEM WITH CABLES

Joint Coordinates and Temperatures (Continued)
Label I 4 ;i< Y it} _ _Ziy . Te
: TINGBS 0 SE2.853125 En S
25 N39 1 2.370833 |
Tog [ NAD L e 10 R70833 L
2.088542 _
SUssa T
1.80625
15180625 -
1.523958 _
15230580 |
_1.241667
LU DABBT
~ 0.959375
106593757
0.677083 _

mp[Fl___Detach From Diap...

=

0.394792 |
200804792 8
_ : | ..0.1125
T NBB e b 01425

Slollolelslblolollolelopelel

cobosopopeLopooope

Joint Boundary Conditions

Joint Label X [kfin] Y [kfin] Z /i) X Rotik-fifrad] Y Rotlk-ftrad] 7 Rot.[k-ft/rad]
Nt | Reaction Reaction | Reaction | Reaction | Reaction | Reaction _

SENJT Y Reaction s 2 Reéaction i [Jv:Reaction - Reaction - -Reactioh * - "Reaction -
N5 Reaction Reaction Reaction Reaction Reaction Reaction

VA
3

Hot Rolled Steel Design Parameters

Shape  Length[ft]  Lbyy[ft] bbzz[ftl  Lcomp top[ff] Leomp bot{ff] L-torqu... Kyy Kzz Ch  Functign
CABLE Lateral
TCABLE | o ateral
Lateral
[ Laterar
Lateral
sk Lateral
Lateral
T [Tateral
Lateral
Tateral
Lateral
1 L ateral
Lateral
Latéral

Lateral

2o |00 |~ o [on [ oo [R5 |-

CCABLE T

CABL _
ICABLE |
_| GABLE |
| CABLE
_CABLE_
SICCABLE H 8
ot GABLE

I CABIE [
CABLE | _
T GABLE T
] CABLE _ VY

PG ABLE i i s i “hyy

Lateral
21 Lateral.
Lateral
i ateral
Lateral
Lateral.
Lateral
' Lateral

cion [énfon o fon leron |G o o e (o3 n G e o Jom [ o fen

RISA-3D Version 14.0.1 LA L L ALAS SPACING GUARD RAIL WITH CABLES.r3d] Page 2
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Company : PSE! Qct 5, 2016
g Designer . AF 1:03 PM
Lol

_ f=% Job Number : Stainless Cable & Railing 216-1 Checked By:
Losi1es ModelName : GUARD RAIL SYSTEM WITH CABLES

Aluminum Desiqgn Paramefters

Label Shape  Llength[ft] Lbyyfft] Lbzzfft] Lcomp topiftlcomp bot[fIL-torqg... Kyy Kzz Cb  Welde.. Functi...
M POST | 35 | L. Lbyy , ] I R | Lateral
TEIMZUTOPRAILL B ey e e e HLatteral

M3 POST | 1 Lbyy | . _ ‘ Lateral
T N4 ITORRAILI: 5 Do [ar pyy s D i e e e s ot  teral
M5 POST 3.5 Lbyy Lateral

3.

=
0

Basic Load Cases

BLC Description Category X GravityY GravityZ Gravity _Joint _ Point Distribu.. Area(M.. Surface...
Distributed load-y at the top of 2

“|Distiibiited load-Xat the side o[- O R, B Cre e et
Point load applied at the corner]
= |Pointload appliedatthe middlel - = EiNoRe - i

L oad Combinations

Description Solve PDelta S... BLC
Distributed load-y a.. Yes Y | |1
3
4

Distributed:load-X i Yes |y i
_ Point !oa;! appied..| Yes | Y | |
{Point load applied .| Yeg iy i ag

FRY AN

Load Combination Design

Description  ASIF CD  ABIF Service Hot Rolled Coid For... Wood  Concrete Masonry Footings Aluminum Connecti...
Distributed .. Yes Yes Yes Yes
:3,‘:;-: DEStﬁbUtﬁd N E e e e R YES i YES . B YeS ER SE Yes R
Point load a. _Yes | Yes | Yes s _| Yes |
~IPointload a. |- 1% ¥es | Yes | Yes | 7 1 ¥es | Yes &

Kl N

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

Joint Label L.D.M Direction Magnitude[(k.k-ft}. {in,rad), (k*s*2/t...
T ] N2 [ L | Z I 2

Envelope Joint Reactions

Xk 1C Y[k LG
_max] 0 : 105
Cminlie001 ] D008
maxi 0 | 2 | 309
Cminlea00 et 1016
max| 001 | .118

tinl0n e o008
531

max| 0
Aminl o a3 s

LC MX [k-ft] LC MY [k-ft] LC MZ k-] LG
.0 J1] 001 | :
T G B Ee L v

0

i

007

ie00 T

001 [ 2

R
14
1

00 |~ | on [l R
= [0 - N |~ [N |

Envelope Member Section Forces
Member Sec Axiallk] LC y Shearfk] LC z Shearfk} LC Torquelk... LC y-y Mom... LC z-zMom... LC

] M1 __ |1 fmaxt 405 |11 001 111 0 1] 0 1| 579 13 -001 |2
Gpodie s b e i e 008 e s R e M8 B e e e s T 028 T
3 2_|max 103 1 0 1 ¢ 1 0 1 A21 3 4] 2

RISA-3D Version 14.0.1 Lo LA L ALALAS SPACING GUARD RAIL WITH CABLES .r3d] Page 3
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_Envelope Member Section Forces (Continued)

Job Number : Stainless Cable & Railing 216-1 Checked By:
g s Model Name : GUARD RAIL SYSTEM WITH CABLES
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A’EFDHEAD Submittal Information

Trubolt Wedge INSTALLATION STEPS
SPECIFIED FOR ANCHORAGE INTO CONCRETE

Trubaolt Wedge anchors feature a stainless steef expansion
dlip, threaded stud body, nut and washer. Anchor bodies are
made of plated carhon steel, hot-dipped galvanized carbon
steel, type 304 stainlfess steel or type 316 stainless steel as
identified in the drawings or other notations.

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

2. Clean hole or continue drifling additionat depth to

. I date drill fines,
The exposed end of the anchor is stamped to identify anchor accommedate il fines

fength. 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 ACE355.2 and ICC-ES AC193. Anchors are listed by the
following agencies as required by the local building code: ICC-ES, UL, FM,
(ity of Los Angeles, (alifornia State Fire Marshal and altrans.

3. Assembte washer and nut, leaving nut flush with
end of anchor to protect threads. Drive anchor
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 tightening nut 3-5 turns past

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

*% ONLY FOR USE IN CONCRETRE**

APPROVALS/LISTINGS
Trubolt®

Wedge Anchors

ICC Evaluation Service, Inc. # ESR-2251 LENGTH INDICATION CODE *

— Category 1 performance rating CODE | LENGTH OF ANCHOR (ODE LERGTH OF ANCHOR
~ 2006 IBC compliant A | 1n<? (381< 508 | K| 6102<7 {165.1 < 172.8)
— Meets ACE318 ductility requirements B [ 2<212 (508< 635) | L | 7<71n {177.8 < 190.5)
— Tested in accordance with ACE355.2 and I€C-FS ACT93 ¢ | 1< B3s< 78 | M| 712<8 {190.5 < 203.2)
—Foruse in seismiczones A& B D | 3<32 (76.2 < 889} N | 8<82 (03,2 < 215.9)
—1/4", 3/8" & 1/2” diameter anchors listed in ESR-2251 E | 312<4 (889<1016) | 0 | 812<9  {N53<2R4)
Underwriters Laboratories Fla<ar  Pot6<nad | p | 9<oz (228.6 < 241.3)
6 | 42<s (1328 | 0§ 92«10 Q413<2544)
Factory Mutual H | 5<512  (270<1387 | & §1e<n (254.0 < 279.4}
City of Los Angeles - #RR2748 [ | s2<6  (m7<isid | 51 < (279.4 < 304.8)
California State Fire Marshall I [e<6112 (s4<tesy | T [ 12<13 {304.8 < 330.2)

Caltrans *Located on tap af anchor for easy inspection.
Meets or exceeds U.S. Goverament 6.5.A. Specification A-A-1923A Type 4

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

srvvRed Head' 02/12
71-800-899-7890 40 www.itwredhead.com
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GONCRETE ARCHORING SPECIALISTS

LoD

Submittal Information

Trubolt

YN el Ultimate Tension and Shear Values (Lbs/kN) in Concrete*

ANCHOR | INSTALLATION EMBEDMENT ANCHOR e = 2000 PSI (13.8 MPa) Fc= 4000 PSI{27.6 MPa) Fe=6000 PS1 {41.4 MPa)
BIA. TORQUE DEFTH TVPE TENSION SHEAR TENSION SHEAR TENSION SHEAR
In{mm) | FtLbs. (Nm) tn. {mem) Lbs. (kN) Liss. (kM) s, (h8) Lbs. (kN) Ebs, (i) Lbs. (it)
1 (68 4 G4 | e (38 1180 52| 140 BN 178 @8 | 1400 G| 190 85 | 1400 62
115016 (49.2) w0 o3 [ 1680 @R 3300 (ar | 160 (75| L 0an | e [0S
218 (540) 2260 00y b o1gs0 gs) ] 3300 pan | 1s80 (78| 3300 (4N | 1ese 05
W oS 25 @Y | 12 8 169 75 1 230 (03 | 2o fooy | 260 M| 28 (28 | 3160 [0
3 (62 3480 155 ] 4000 (78) | 590 {64 | 4340 (184)| &10 (73) | 4500 [00)
4 (0ns) Gaooy o1 | G (78 | a0 s | 4o ganl em pra) | ase o
momn | s me | 2 512 4650 (07 | 4760 (12 | st00 @2n | 47 @A) 00 G13) | 700 (1Y)
41/ (1048) | WS-arbonor 4660 (00 | 70 (2 gedn (429 | 720 @2 ws0 M | 810 (363
6 o4 | “135_'5 y S0 (38 | 7240 (2| 9640 @y | TaMo 2] w08m M8 | 8180 (363)
58 (159 | %0 (ma | 234 (609 G::Va:'z’:d 6580 (293) | 750 G171 (19 | 71 (1] 970 32 | 9516 s
538 (1302 - 6530 (293) | 9600 @27) | 14920 (s64) | 11900 (529)| 16330 29} | 50 (55
TR 0908) | e 70600 (314) | 9600 (4270 | 15020 (668) | 11900 (529)| 16380 (A9 | 1250 (55)
sy | 10 s ] M e o 210 (L) | 10120 @50) | 10840 (482 | 1370 (614 13300 (593 | 15380 (711)
658 (6830 | owwargss, | 10980 (488) | 20320 (04) | 10 (RN | 23M0 (0561 20260 (800) | 240 (1058)
0 (540 10980 (488) | 030 (304 | 1780 (95 | BMo posel| 2580 (49 | 23240 (o5
7R (22 | 250 (w4 | 3w (853 950 (423) | 13,060 (585 | 14740 (65.6) | 16580 (38| 17420 (75 | 19160 (85.2)
14 (1588) 14660 (6553) | 20880 (929) | 0040 (G0 | BBW {1IB1)| 24360 (1084 | 18800 (1281)
8 003 14660 (552) | 20880 (929 | 20046 (930} | 28800 {1281)| 24360 (1084) | 28800 (1281)
154 |30 @een | 41n (143 13960 (620) | 16080 (715 [ 20080 (898 | 2280 [0Sy 23,180 (943 | 24480 (1089)
738 (187.3) 14600 (549) | 28680 (1276 | 23980 (067 | 960 [ess)| 33,260 (14800 | 38,080 (169.4)
917 (2413 18700 (832) | 28580 (1276) | 26540 (1187 | 37960 lt68.8)| 33,260 (1480) | 38,080 (1694)

*Aflawable values are hased upon a 4 to 1 safety facter. Divide by 4 far altowable load values.
* For Tie-Wire Wedge Anchor, TW-1400, use tension data from 1/47 dlameter with 1-1/87 embedment.
*Far continuaus extreme [ow temperature applications, use stainless steel.

PERFORMANCE TABLE

BN (/1. T:1[d Ultimate Tension and Shear Values (Lbs/kN) in

2 - 4
T el Lightweight Concrete*
ANCHOR INSTALLATEON EMBEDMENT ANCHOR LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WiTH
DIA. TORQUE DEPTH Fo=3000 PSI{20.7 MPa) LIGHTWEIGHT CONCRETE FILL
In. (mm) Ft. Lbs. (§m) I, tmm) ¢ == 3000 PSI {20.7 MPa}
TENSION SHEAR TENSION SHEAR
Lbs. {kN) Lbs. (kN) Lbss. {kN) Ls. (kN)
18 (95) B (39 2 (e 15 52 1480 6.6) 1900 (85) 360 {141)
3 76.2) WS-Catbor or 2825 (126) 2440 {10.9) 2,850 (12.6) 4000 {12.3)
170127) 55 (748) 114 (57) W56 295 (139) 2855 {127) 3400 (1) 5080 (39)
1 (62 Hot-Dipped 3470 (154] 3450 (13.3) 4480 (199) 6620 (94)
4 (1018) Galvanized 4290 (19) 3450 {153) 4800 (11.4) 640 D85)
546 (15.9) 20 (1220 3 (76) ww-;;us 4375 (195) 4360 {134) 4720 (11.0) 5500 (2435)
5 (1210) o 6350 (8.2 6335 (28.) 6580 (293) 940 (10.0)
34 (19.49) M (1492) Lt (526) SWW-3165.5. 5390 (4.0} 7150 (31.8) 5340 (26.0) 8830 (385)
544 (1334) 7,295 (125) 10750 (47.8) 7040 (113) N/A
*Allawable values are based upon 3 4 to 1 safety factor. Divide by 4 for allowable load values.
sTvvRed Head 02/12
71-800-899-7890 4 www.itwredhead.com
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<4e RED HEAD' Submittal Information

CONGRETE ANCHORING SPECIALISTS

PERFORMANCE TABLE

11771 ]+]id Recommended Edge and Spacing Distance Requirements
Y ea for Shear Loads*

ANCHOR EMBEDMENT ANCHOR EDGE DISTANCE MIN. EDGE MIN. EDGE DISTANCE SPACING WIN. RLLOWABLE
DIA. DEPTH TYPE REQUIRED TO DISTANCE AT WHICH AT WHICH THE REQUIRED TO SPACING BETWEEN

. (mm) Tin. {mm) OBTAIN MAX, THE LOAD FACTOR 10AD FACTOR OBTAIN MAX. ANCHORS ln. {rn}
WORKING LOAD APPLIED = .60 APPLIED = .20 WORHING LOAD LOAD FACTOR

In. {mm}) In. fmm) In, (mm} I, (mm) APPLIED = .48

1G] s e 2 {50.8) 1-5/16 (3.3 /A 315416 (100.0) 2 {50.8)
1516 (@48 1516 (49.2) 1 {25.4) N/A 37/ {98.4} 11506 {493

38 (85 | 2 @) 2-5/8 667) 1-3/4 {44.5) N/A 514 (1334) X {66.3)
3 (e | WiCahon 134 {953} 3 {762 02 (80 6 {152.4) 3 762

12 mn | 2 sy or 1516 (100.0) /16 {65.) N/A 778 (000 16 (106.0)
418 (1048 W55 5316 {131.8) 3-1/8 (79.4) 1916 (39.7) 6316 {1510) 3178 (75.4)

S;B {59y | 231 (eog) |  Mex-Dipped 11316 (112) 3148 (79.4) NI 958 {2445 £136 (1)
538 (1302) | Galvanized 6716 11635 3718 (98.4) 11516 (49.2) THA6 {1953 37/ {98.4)

4 N | 34 (826) or S0/16 {1445) 3:3/4 (95.3) [ 138 (2889) 5116 (1445)
6-5/8  (1683) | WW-30455. 6-5016  (160.3) 5 (127.0) 242 {63S) 915/46 (2524 5 {127.0)

7 | \M (053 o 69116  {166.7) 5n6  (109.5) N/A 138 (3334 69016 (1667)
6114 (1588) | SWW3165S. 172 Q158 614 {1588) 8 (794 12412 (3175 6144 (1588)

154 | 44 fosg) 778 (200.0) S8 (1302 N/A B34 (4000 738 {2000)
738 D187.3) W16 (255.6) 738 {(1873) 116 (B3 W4 ) 738 187.3)

*Spacing and edge distances shall be divided by 0.75 when anchors are placed in structural ghtweight concrete. Linear interpolati

PERFORMANCE TABLE -

may hie wied for it

for Tension Loads*

diate spacing and edge distances.

 : S 1771/ 10]i 4 Recommended Edge and Spacing Distance Requirements
. Wedge Anchors

ARCHOR EMBEDMENT ANCHoR EDGE DISTANCE MIN. ALLOWABLE SPACING REQUIRED MIN. ALEOWABLE
DIA. DEPTH TYPE REQUIRED T0 EDGE DISTANCE AT TO GBTAIN MAX, SPACING AT WHICH

In. {mn} In. fmem) OBTAIN MaX, WHICH THE LOAD WORKING LOAD THE LOAD FACTOR

WORKING LOAD FACTOR APPLIED = .65 In. {mm) APPLIED = .70
I, () In. {mm) tn. {mm)

1 {64) 148 (28.6) 2 {50.8) 1 25.4) 31516 {100.0) 2 {s08)
1516 (493 11516 {492} 1 (25.4) 3-7/8 {98.4) 516 [49)

2113 (3404 58 {413) 1346 (206 3-3/16 (31.0) 1-5/8 {#13)

I3 (9.3) EET (38.1) 2518 (66.7) 1516 (333) 51/4 (1334) 2-5/8 (66.7)
3 (762) 3 {76.2) 2 (381 6 (1524 3 (76.3)

4 {101.6) 3 76.2) 112 B8 6 (1524) 3 (763}

1" mn x4 (572) WS-Carban or 31516 [100.0) 2 (50.8) 778 (2000) :15/16  (1000)
418 (1048) W5-G 18 (794) 916 (397 6316 (1572) 3-1/8 {794)

6 {152.4) HotDineed #1214 214 (51 9 (128.6) 412 (1143

S8 (15.9) ¥V (509 o oe y 36 (122) 16 19) 958 (2i) e (1224
518 {1303 alvanize 178 (984) 11516 (492) 7116 {1953) 3718 198.4)

2 {1905} or S5 (1429) MG (714 114 (285.8) 558 hi429)

00 EXTTITTY) WW-304 35, 5118 (1445) ¥R (B4l 38 (2889) U6 (ada]
6558  {1683) or 5 (122.0) 212 635 915016 (2524) 5 (i27.0}

10 {254.0) SWW-3165.5. 742 (190.5) 3304 (95.3) 15 (381.0) 142 (196.5)

8 (222) 3 (953 6916 (166.7) PR TR 1318 (3334 69/t6  (1667)
614 {15838) 614 (1589) A (794) 12172 3175 614 (1589)

8 (203.2) 6 {152.4) 3 {76.2) 12 {304.8) 6 (1524

1 (254) 1 (1143) 718 (2000) 315016 {100.0) B {4001 R (2000)
738 (1813) 738 (1873) M6 {937) W3 B 8 (1813

912 (413) 71/8 (1810} 39116 {90.5) Wi (3620 718 {1810

*Spacing and edge distances shall be divided by 0.75 when anchars are placed i stractural lightweight concreta. Linear interpofation may Be used for intermediate spading 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:
(Ps/Pt}™ 4 (V)™ <1
Ps = Applied tension load Vs = Applied shearload Pt = Allowabte tensionfoad Wt == Allowable shear load

srvRed Head
1-800-899-7890

02/12

42 www.itwredhead.com
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Trubolt Strength Design Performance values in accordance to 2006 IBC

{TW RED HEAD TRUBOLT WEDGE ANCHOR
DESIGN INFORMATION TESTED TO ICC-ES AC193 AND AC! 355.2, IN ACCORDANCE WITH 2006 I1BC

Trubolt’

IR ANCHOR DESIGN INFORMATION'23 Wedge Anchors
Nominal Anchor Diameter
DESIGN INFORMATION Symbol Units
1/4 3/8 112 5/8 3/4

Anchor 0.0, dy in 0.250 {4375 0.500 0623 0.750
Effective embedment haf in 1-1/2 2 1-3/4 2-5/8 178 3-3/8 212 4 3112 4-3/4
Minimum member thickness hpmin in 4 4 4 5 5 6 5 8 6 8
(ritical ecge distance Car in 2-5/8 3 -5/8 5-1/4 334 6-3/4 5 8 7 9
Minimizm edge distance hin in 1-34 1-1/2 2174 2 3-3/4 3-3/4 4-1/4 314 3-3/4 3112
Minimum anchar spacing Smin in 1-3/4 1-1/2 2-1/4 2 3-3/4 3-3/4 4-174 3-1/4 3-3/4 3111
Min. Spedified Yield Strength Ty Ib/in? 55,000
Min. Spedified Uftimate Strength futa Ib/in* 75,800
Effective tensile stress azea Age in? 0.032 0.078 0.142 0.5 0.334
Steel strength in tension Ny Ib 2,385 54815 10,645 16,950 25,050
Steel strength in shear Vs b 1,430 2975 3,490 4,450 6,385 5,045 14,170 10,990 15,030
Pullout strength, uncracked concrete No,unes th 1,392 1,706 2,198 3,469 2,400 4,168 4,153 6,638 8,031 10,561
Ancher Category (Al anchors are ductile) 1
Effectiveness factor ¥, uncracked concrete 24
wialsiffoessinserviceloadrange | B | IbAn 14651 1 o35 | 1ss | ase | 32am | 2616 [ s | e | ssn | amew
Coefficient for variation for axial stiffness 1 service load range 34 47 28 45 17 33 55 12 63 28
Strength reduction factor ¢ for tension, steel failure modes 0.75
Strengih reduction factor  for sheae, steel failure modes 0.65
Stiength reduction factor ¢ for tension, concrete failure modes, Condition B 0.5
Strength reduction factor ¢ for shear, concrete faifure modes, Condition B 0,70

riholt+ Anchor Design Strengths must be determined in accordance with ACI 318-05 Appendix D and this table
"The Trubolt+Wedge Ancher is 2 ductile steel element as defined by ACI 318 .1
1747, 3/8", & 1/2" diameter data is listed In ICC-£5 ESR-2251.

Trubolt®

LU RTT e ANCHOR (INSTALLED) RLULTURRYII3 INSTALLATION INFORMATION Wedge Anchors
(T Bt b svbol | Unit Nominal Anchor Diameter {in.}
e M Y 38 172 5/8 3/4
Anchar outer | gy | in 025 0375 05 0.625 0.750
Nominaf cbide | g, | in 14 3/8 " 5/8 3

I anch

embeEdrfr:gtri‘tlfjepth hee | i {12 ] 2 | tam | esm s | 3am | 2| 4 |30 | 43

Min hote depth hy in 2 2-1/2 | 2042 | 3348 | B34 ) 4-174 | 3-3/4 | 5-1/4 § 4-3/4 6

Min slab thickness | Byin | in 4 4 5 5 6 5 8 6 8
Installation torque | Tinst | ft-b 4 25 55 80 110
Min hole diameter .

in fixture dy in 516 16 9716 1116 13118

srvRed Head' 02/12
7-800-899-7890 43 www.itwredhead.com
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Trubolt Strength Design Performance values in accordance to 2006 IBC

Trubolt®

PULLOUT STRENGTH {Np unc) (POUNDS) ' Wedge Anchors
Nominal Anchoy Effective Concrete Compressive Strength
Diameter (in.) Embedment Depth (in.} f'e=2,500 psi fc=13,000psi f'c= 4,000 psi flc=6,500psi

14 1-3/2 1,392 1,525 1510 1822

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

I8 1-3/4 2,198 2408 2,621 3,153

2-5/8 3,469 3,800 3,936 4275

n 1-7/8 2,400 2,629 3,172 4,520

3-3/8 4168 4,520 4,520 4,520

58 3112 4155 4,155 4376 5,578

4 6,638 6,900 7968 16,157

34 312 8,031 8,322 9,616 12,251

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

For S1: 1inch = 25.4 mm, 1 [bf = 4.45 N, 1 psi = 0.006895 Mpa
1 Values are for single anchors with no edge distance or spacing reduction.

[EUTTIREVT D44 ANCHOR ALLOWABLE STATIC TENSION (ASD), NORMAL-WEIGHT UNCRACKED CONCRETE **

Nominal Anchor Effective Concrete Compressive Strength
Diameter {in.) Embedment Depth {in.) fic= 2,500 psi f'e = 3,000 psi ' =4,000 psi f'c== 6,500 psi
14 1-1/2 611 670 W 800
2 748 821 855 945
18 1-3/4 965 1,058 1,151 1,385
2-5/8 1,524 1,668 1,729 1,878
" 1-7/8 1,054 1,155 1,393 1,985
3-3/8 1,831 1,985 1,985 1,985
58 2-1/2 1,825 1825 1,922 2450
4 2,915 3,030 3499 4,461
34 3142 3,527 3,655 4,221 5,381
4-3/4 4,638 4,638 4,638 5,381
For Sk 1inch =254 mm, 11bf = 4.45 N, 1 psi = 0.006895 Mpa
Design Assumptions:

' Single anchor with static tension load anly.

! (Concrete determined ta remain uncracked for the Bife of the anchorage.

* Load combirations from 2006 [BC, Sections 1605.2.1 and 1605.3.1 {no seismic [oading).

1 Thirty percent dead foad and 70 percent live load, controlling load combination 1.20:+ 1.6t
5 Cateulation of weighted average: 120+ 1.6L=1.2{0.3) + 1.6 (0.7) = 1.48

¢ Values do netinclude edge distance ot spacing reductions.

EEUTTTRET] ] ANCHOR ALLOWABLE STATIC SHEAR (ASD), STEEL (POUNDS)™

Neminal Anchor Diameter (in.} Effective Embedment Depth {in.) | Allowable Stee] Capacity, Static Shaar
14 1';’2 628
1-3/4 1,307
8 2-5/8 1,533
1-718 1,954
i 3-3/8 2,804
2-172 2,655
> 4 4,467
3-112 4,827
3 4-3/4 6,601
For Sk 1inch = 25.4mm, 11bf = 4.45 N, 1 psi = 0.006895 Mpa
Design Assumptions:

' Singie anchor with static shear foad only.

1 {pad combinations from 2006 IBC, Sections 1605.2.1 and 1605.3.1 {no seismic koading).

! Thirty percent dead load and 70 percent live load, contrelling load combinatien 1,20 + 1.61
4 Calculation of weighted average: 1.20+1.6L=1.2{0.3} + 1.6 (0.7)=1.48

% Values do not include edge distance or spacing reductions.

2000 S S S

srvvRed Head 02/12
1-800-899-7890 a4 www.itwredhead.com
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LDT Anchors

APPLICATIONS INSTALLATION STEPS

Racking, shelving and conveyors are just InstaHation Steps for Conerete, Lightweight Concrete and Metal Deck
a few high volume applications ideal for
Large Diameter Tapeon (LDT™), The ease
and speed of installation of the LDT can
reduce instailation time to fess than half
the time of typical systems used today.

1. Using the proper size carbide bit (see chart)
drill “a pilot hele at least 1” deeper than anchor
embadment.

For Installation speed, high performance
and easy removability, LDT is the anchor
of choice.

2. Using an electricimpact wrench, ot socket wrench
{hand Install) insert anchor into hole and tighten
anchor until fully seated. (see chart for socket siza)
{do not ever tighten},

Installation Staps for Hollow or Grout-Filled CMU

The LDT's finished head and lack of exposed (318" and 172" diameter)

threads virtualky eliminates tire damage on
fork lift trucks. 1. Using a 5/16" (for 3/8" LDT) or 7/16” {for 1/2"
LDT) carbide tipped bit, drill 2 pitot hole at least

1" deeper than anchor embedment,

FEATURES

o

Easy Installation

fnstalls into concrete by hand or impact wrench 2. Using a socket wrench insert anchor into hole

and hand tighten anchor unti fully seated.
(9/16” socket for 3/8" and 3/4" sacket for 1/2")
(do not over tighten).

Anti-rotation Serrated Washer
— Prevents anchor back-out

Extra large Hex Washer Head
—With increased bearing surface

Length [dentification Head Stamp
— For embedment inspection after

LDT’s cant e installed by hand or

. ; with an impact wrench
installation Installation by hand I
nstailation by hand--is easy, simply usin
Hi-Lo Threads y 4 Plysing
— (s its awn thyeads into concrete for asocket wrench

greater pull-out resistance
Installation by impact wrench—is
recemmended for faster installations

ot for high volume projects, Installation
with impact wrench—is nrof recommended
for hollow black,

LDT 3/8"” and 1/2" are available with Enving)(c"oating
1,000 hours salt spray ASTM B117, Approved for use in ACQ and MCQ lumber*

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

Selection Chart
[TH] @ Washer © - l<®

tDTSize | Standard | AnchorHead | Diameter | Minimum Hofe USEIN —

Drill Bit {Socket Size) Embedment Bepth iy A

Diameter Diameter Concrete | Hollow | Grout-filled

LDT 3/8" 516" 9/16” 13116" 172" 217 YES YES YES &
LOT 172" " 14 1" 212" 3172 YES ] YES
LDT 5/8" 14 13/16" 1-3/16" 2.3/4" 334" YES N0 YES /
LOT 3/4” 58" 156" 1-5/16" 314" 114" YES NO YES Y

See catalog far effective [engths and length indication code.

srvvRed Head
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Carbon Steel with Zinc Plating: Meets ASTM B695 and B633 specifications for zinc plating of
N0 N TRV T R o 0002” thickness. This coating is well suited for non-corrosive interior environments.
g

LI TELERI TN 0 /hon Steel with EnvireX Coating: Provides additional corvosion protection for autdoor applications.

PART PART PART AXCHOR DRILL BIT EFFECTIVE MAX. THICKNESS | QTY/WT QYT
NUMBER NUMBER NUMBER DA, DIA. LENGTH OF MATERIAL PER BOX | PER MASTER
CARBON STEEL | CARBON STEEL FOR 410 . {mm}) I, (mum} In {mm) TO BEFASTENED His. CARTON
ZINCPLATED [ EnvireX COATING [ STAINLESS STEEL {see detail an eft} in. {;m) Ibs.
LDT-3816 e SLDT-3816 38 (95) 1516 (79 | 134 (443 4 {6.4) 50/ 3.0 ¢ 4007 240
LDT-3824 e 5LDT-3824 38 (95) 156 (79| 212 (63.5) 1 {254} | 50/ 457 4007340

LD3-3830 LDT-3830% SLDT-3830 8 (85) | 516 (7.9) 3 {76.2) 1-1/2 (381} | 50/ 50 | 4007400

li3s40 | LDT3ga0X | sLT3s40 | 38 @5) | 516 @9 | 4 (1018 | 212 {635 | %0/65 | 400/520

Wr-3gs0 | Lor3sseX | SLOT3s0 | 8 @s) |36 (9| 5 (70) | 32 (894) | /75 | 3207600

rr e w230 | wrmsey | sorme | w2 e e | 3 o6 | V2 (an | /45 | 156/270
- BEELEAE R | e | oma0X) | w20 | 32 (27 {76 (1) | 4 (016) | 12 B81) | 25760 | 150/366
't Effoctive Wr-1250 | sk | oswrse | 2 oan | e QL) 5 (170 | 2 (835) | 35/ 76 | 150456
Length — i |_0r60 | — — V2 020 |76 (e | 6 (s24) | 4 (101§ | 2790 | 00/540

075630 | —— — S (159) | 2 (27)| 3 (6 | 14 (64) | 10/35 | 100/358

T — — 58 (59) | 12 (2n ] 4 (ole) | w14 (L8 | 10/40 | 100/ 400

75850 | —— — S8 (59) | 2 (| 5 (200 | 24 (511) | 10747 | 100/ 47.0

LOT5880 | —— — S {159) | 42 (27} | 6 (1524 | 314 (826) | 10/ 54 [ 50/270

= o V4 (91y | 58 (159) | 412 (143 | Uk (18 [10/74 | 50/37.0

EE — — 34_(90) | 5B (59 | 52 (037 | 24 (570 [ 10781 ] 50/ 405

TE — — 34_(9.) | 58 {159) | 614 (13568) | 3 {762 | 10/91 | 30/7i3

* The stainless steel LDT's wil be gold In color in order to differentiate them from the carben steel anchars.

For proper selection of anchor diameters based upon predrilled (oo LEN,G,‘T_‘;IS:]’}‘"‘"“

holes in base plates and fixtures, ' R RS
HOLE DIAMETER IN FIXTURE SUGGESTED LDT DIAMETER B 1 <N (503< 635)

In. {mm) In, {mm) C 12 <3 (63.5< 76.2)

716 (. 38 9.3) D 3 <3k [16.2<_86.9)

12 (1.7 /8 {9.5) E 3172 < 4 (88.9< 101.6)
64 2 X denores R [
15 G available with 5 <sinfia< 1)

i Len 5/8 15.9) EnvireX coating I [ Sz <6 397 < 1524)
w02 3 (5.4 T [ & <6z (1524< 16.1)

* | acated on top of anchor for easy inspection.

Iy : 1714 ed Ultimate Tension and Shear Values {Lbs/kN) in Concrete

ANCHOR EMBEDMENT Tc= 2000 P51 {13.8 MPa) T'c = 3000 PSI (20,7 MPa) Fc= 4000 P51 (27.6 MPa)
DIA. DEPTH TENSIOR SHEAR TENSION SHEAR TENSION SHEAR
b, (1) I, (mtn) Lbs. (kN) Lbs. {kN) Lbs. (k) Lbs. (k) Lbs. (ki) Lbs. (ki)
¥8 95 | 12 Ga) 1336 (59) 2108 (94) w2 03 2764 {123) 198 (88 346 (15.)
7 (04 1492 (66) 30%  (139) 2% Q0 328 {14d) 255 (14 340 (152)
117 (635) 3732 (166) 332 (47 348 (167) 3364 (154) 3760 (167) 34 (152)
32 (889) 5396 (240) 332 (4D 661 (205) 3368 (150) 782 (349) 348 (152)
172 {0 1 (08 3580 159) se (25) 3908 (17.4) 6512 (50) 486 (189) 7380 (328)
317 (889) 152 (1) 646 (286) 504 (358 7188 (324) 8836 (303) §M0 36)
417 (1143} 10,176 453 738 (28] 052 (460 7968 (354) 048 (467) 8552  (380)
58 (159) | 234 {699} 526 {BS) 8656 (385 6560 (20.0) o6 (39) 784 (349 13476 (509)
37 (89) 7972 {355} 0224 (#59) 9848 (438 12,140 (540) M4 522 14060 (62.5)
2 (1143) 11568 (515) 206 548 B2 (398) 13580 (60.4) 16892 (75.1) 4840 (66.0)
34 (0% | 314 (326) 6876 (30.4) 740 (318) 9756 (434) 08 (W) 1266 (36.) 14316 (636}
4172 {1183) 0,304 (45.8) 53020 (584) g4 64 16868 (75.0) 850 (825) 061 {917}
S12 {139.7) B8 (580) 17908 (797) 18156  (808) 2718 (969) B8 (1305) B2 (114)

sy Red Head
6 4 RED H E AD Call ow: tofl free number 860-859-7830 or visit aur web sita for the mast
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Allowable Tension and Shear Values* (Lbs/kN)} in Concrete
YWV TN cavbon and Stainless Steel

Te= 4000 Ps! (27.6 MPa)

ANCHOR EMBEDMENT ¥ =2000 P51 {13.8 MPa) Fc=30600 PSI{20.7 MPa)
DI, DEPTH TENSION SHEAR TENSION SHEAR TENSION SHEAR
In. {imm) In. {mm) Lbs. (kN) Lbs. {kN) 1bs. {(kN) Lbs. {kN) Ebs. (ki) Lhs. (kN)
38 {95} =12 (383) 334 {1.5) 537 (2.3 413 (1.8 631 (3.1) 49) 2.1 354  {3.8)
2 {50.8) EYE] .7 759 (3.4) 506 2.0 807 (3.4) 638 (2.8) 855 3.9
2112 {9 933 4.2) 828 (3.7 937 4.2 M 3.0 440 4.2 56 38
3R (389) 1349 (64) 2 B37) (i658)  74) 82y {3.7) 1963 @7) 857 [38)
12 2n 2 {50.8) 895 {4.0) 1411 {6.3) 977 (43 1,628 {1.2) 1,059 4.7 1845 (8D
311 {88.9} 1813 (3.0) 1,609 {1.2) 2,01 8.9 1,822 3.1 2,209 {9.8) 2035 (9.0)
4112 {114.3) 2,544 {11.3) 1,846 {83 2,583 {11.5) 1,992 (8.9 2622 (L) 2138 {9.5)
58 (15.9) 234 (69.9) 1,313 (5.9) 2,164 {9.7) 1,640 (7.3) 2,766 (12.3) 1,961 {87 3369 (150
3-1/2 (88.9) 1,993 {8.9) 2,556 {i14) 2,462 {10.9} 3,036 (135 290 {13.0) 3515 (15.6)
441 [1143) 1890 {129 1079 3.7 3,35 {14.9) 3395 (15.1) 4,223 [is4) 3,710 (16.5)
34 {101} 3-1/4  (82.6) 1,719 (7.6} 1,785 7.9 2439 (10.8} 2,682 (11.9) 3,159 {149) 3,579 (15.9)
72 (1143) 2576 (115) 3280 (1486) 3606 (16.0) 4217 (187 4535 (208) 515 (12.9)
5-1/2 (139.7) 3,262 (14.5) 4,477 {19.9) 4539 (2061 5445 {240 5817 (259} 6,413 {28.5)
*  Aliowable values are based upon a 4 to 1 safety factor, (Uitimate/d)
Recommended Edge & Spacing Requirements for Tension Loads*
LDT LU LTEN Carbon and Staindess Steel
ANCHOR DA, EMBEDMENT DEPTH EDSE DISTANCE LOAD FACTOR APPLIED SPACING DISTANCE LOAD FACTOR APPLIED
in. {mm) In. {mm) REQUIRED TO OBTAIN AT MiN. EDGE BISTANCE REQUIRED T0 OBTAIN AT MIN. SPACING
MAY, WORKING LOAD 1-3/4 Inches {(44mm) MAX. WORKING LOAD BISTANCE
In, fmm) In. {mm) 3 Inches [76mm)
38 (05) FETH {38.1) 2 {50.8) 70% 6 (152.4) 44%
2 {50.8) 2 {50.8) 70% [3 (152.4) 4435
2112 {63.5) 3 76.2) 0% $ {1524) 4%
M2 ) 4 {101.6) 70% 6 {152.4) 44%
12 (120 2 (50.8) 2144 (57.28 65% 8 (203.2) %
311 (88.9) 3 (76.2) 6395 8 (303.0% 27%
&1 (1143 4 (101.6) 65% 8 {203.2) 1%

* Edge and spacisg distance shall be divided by .75 when anchors are placed In strectural lightweight cancrete, Linear interpotation may be used for intermediate spacing and edge distances.

For 5/8” and 3/4” LDT Anchors, the writlal edge distanca for these anchors is 10 times the anchor diameter. The edge distance of these anchazs may be reduced to 3-3/4” provided a 0.65 load factor Is used for tension Toads, 2 0.15 load
factor is used for shear loads applied perpendicular o the edge, or a 0.66 load facior s used for shear loads applied paralle] to the edge. Linear interpolation may be used for intevmediate edge distances.

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

LDT Anchors

ANCHOR DIA. EMBEDMENT DEPTH EDGE DISTANCE LGAD FACTOR APPLIED SPACING DISTANCE LOAD FACTOR APPLIED
In. {mm} In. {mm} REQUIRED TO OBTAIN AT MiN. EDGE DISTANCE REQUIRED TO OBTAIN AT MiN. SPACING
MAX. WORKEING LOAD 1-3/4 Inches {44mm) MAX. WORKING LOAD DISTANCE
In. {mm) In. f;m) 3 Inches (76mm)
3/8 (9.5) 1172 (34.1) E) {76.0 5% ] (152.4) 57%
2 (50.8) 4 {1061.6) 5% 6 {152.4) 57%
112 63.5) 5 {127.0] 25% 6 (152.4) 57%
3172 (88.9) 5 {127.0) 5% 6 (152.4) 579
172 (11N 2 {50.8) 5 {127.0} 25% 8 (203.2) 60%
312 (88.9) 5 [127.6} 25% ) (203.2) 60%
412 (1143) 5172 (1387 25% 8 {303.2} 60%

*  Edge and spacing distances shall be divided by .75 when anchors are placed in struciural lightweight concrete, Linear interpolation may be used for intenmediate spacing and edge distances.

wriwvRed Head
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ANCHOR DA,

2oV

Ultimate Tension Load (Lbs/kN) in Concrete Biock

(WL T Ed (0 chors should be instalied by hand in hotfow block)

EMBEBMENT HOLLOW CONCRETE BLOCK GROUT FILLED CONCRETE BLOCK
In. {tm) DEPTH
In. {mm} TENSION SHEAR TENSION SHEAR
Lbs. {kN} Lbs. (kN} Lbs. {kN} Lbs. {kN)
38 9.5) 11 {38.1) 416 {4.1) 3076 (140 1,592 {1.1) 3,900 (173}
[P RAr )] 2172 {63.5) N/A N/A 5924 {64 6,680 (29.7)

Allowable Tension and Shear* (Lbs/kiN) in Concrete Block

LDT Anchors {anchors should be installed by hand in hollow block)

ANCHOR DIA. EMBEDMENT HOLLOW CONCRETE BLOCK GROUT FILLED CONCRETE BLOCK
In. {mm) BDEPTH
. {mm) TENSION SHEAR TENSION SHEAR
Lbs, (kM) Ebs. {&kN) Lbs. {kN} Lhs. (N}
38 {93) -2 (3&1) 29  (1.0) 794 3.5 398 (1.8) 975 {4.3)
112 {123 2 65 N/A N/A 1,481 (6.6) 1670 {74)

* Allowale values are based upon a 4 to 1 safety factor, {Ultimate/d)

LDT Anchors

ANCHOR

Anchoring Overhead in 3000 PSi Lightweight
Concrete On Metal Deck

wl"
4 LDT Installed i
Lewer Flute

DRILL KOLE
DIAMETER
In. {mm}

EMBEDMENT

3000PSE (20,7 MPa) CONCRETE

In. {mm)

ULTIMATE TENSIGN LOAD
Lhs. (kN)

ALLOWABLE WORKING LOAD
Lhs. (N}

37 eT

e {19)

-2 (381

Upper Flute 2,489

(12.8)

72 3.3

Lower Fluze 1,862

{8.3)

465 2.9

For use in concrete and
concrete black

RIERITSIEREGTIR
LOT anchors spadfy a
smaller & less expensive
drill bit than those
requived with the 172"
adhesive threaded rod or
the 5/8" vedge.

OLE OEFTH REQIHR
At 4-1/2" embedgent
the 10T anchor wili

give you performance
{2000 PS] concreta)
simitario 172" adhesive
anchor of the same depth
or 58" wedge anchors 2t
7 daep.

{2000 PSI concrete)

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

66 <<:=2RED HEAD
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Precision Structural Engineering, Inc. Medford Office

250 Main Street, Suite A « Klamath Falls, OR 976014 836 Mason Way (off Sage Road) + Medford, OR 97501
el (541) B50-6300 » FAX (541) 850-6233 Tel (541) 858-8500

www.structure1.com « Email: info@structuret.com
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Multi-Set Il

e R ] Ultimate Tension and Shear Values (Lbs/kN) in Concrete*

BOLT DRILL BIT MIN, EMBEDMENT ANCHOR TENSION Lbs. (k) SHEAR Lbs, {kN)

DIA. SIZE DEPTH TYPE Fe=2000PS| F¢=4600 P51 fc=6060 PSI ¢ »2000 S|
In. fmm} In. {mm}) In. {mm} {13.8 MPa) {27.6 MPa) {41.4 MPa) {13.8 MPa)
Va {64) 33 (95) 1 254 QAL 1680 (1.5) 2360 (103) 2980 (13.3) 1080 (48)
8 (9.5 172 (12.7) 158 N3 or CL-Catbion 2,980 (133} 1800 (169 6,240 (17.8) 3160 (141)
nmn | seass 1 (508) o 3300 (147) (5,8006.0) 8300 (36.9) Case) (204)
518 {15.9) 7 1{12.2) 22 (635) Szmﬁﬁé-;ﬂf 5500 (24.5) B6A0 (38.4) 1192 {49.0) TAR ()
34 019.0) 1 {54 3316 (31.0) e 8280 (36.8) 9480 {923) 12260 {545) 10480 (468

* Miowsable values ase based upan a4 to 1 safety factor, Divide by 4 for allawable load values.

* For comtinuous axtreme law temperature applications, use stalaless steel,

1V T[T 4 [} Uitimate Tension and Shear Values (Lbs/kN) in
TRy el Lightweight Concrete®

BOLT DRILL BIF MINIMUM ANCHOR LIGHTWEIGHT CONCRETE LOWER FLUTE OF STEEL DECK WITH
DA SiZE EMBEDMENT TYPE f'¢== 3000 PS1{20.7 MPa} LIGHTWEIGHT CONCRETE FILL
In. {mm) In. {mm) DEPTH e =3040 PSi {20.7 MPa)
In. {mm) TENSION SHEAR TENSION SHEAR
Lhs. {(kN) ths. (KN} Liss. {kN) ihs. (kN)
35 (9.5) 1229 158 (90 AL 285 9.0 1895 {8.4) 3340 {149) 4420 {19.6)
172 (12n 58 (15.9) 2 {508 ardl {;ﬂm o M0 (122 2,750 (12.2) 3200 {142 494 (220
58 (15.9) 8 (222 212 (83.5) SRM-18-85.5.ar 4240 (18.9) 4,465 (19.9) 5960 {26.5) 5840 26.0)
SSRM-3165.5.
34 {19.0) 1 (254 33116 (81.0) 5330 (3 6,290 (23.0) 8,180  136.4) 5120 (0.8
* hllewahle values are based opon 2 4 to 1 safety factor. Divide hy 4 for floviable load values.

Multi-Set I

R el Recommended Edge and Spacing Distance Requiremenis*

BOLT DRILL BIT EMBEDMENT ANCHOR EDGE DISTANCE MIN. EDGE SPACING MEN. ALLOWABLE SPACING
DIA. SIZE DEPTH TYPE REQUIRED TO DISTANCE AT WHICH REQUIRED TO BETWEEH ANCHORS
n. {mem) I, fmen) In. {mm) OBTAIN MAX, L0AD FACTOR APPLIED OBTATH MAX. L0AD FACTOR APPLIED
WORKING LOAD =80 FOR YENSION WORKING LOAD =,80 FOR TENSION
In. {mm) =70 FOR SHEAR in, {mm) =55 FOR SHEAR
in. {mm) In. {ntm)
4 (6.4) Y8 (95) 1 {254) 134 (445 /8 25 0 {889) 134 {44.5)
318 (95) 2027 158 W6E3) (I‘.]LMC 3; 28 (730) 176 365 5AY16 {1445) 298 (1340
of LL-Laman
1212.7) 5/ (15.9) 1 (508) o 0 (889 1-34 {44.5) 7 (177.8) 3172 (83.9)
5/8{15.9) 718 (222} 112 {635) 522?{’;‘8;?:-55-5” 238 (1111 23418 {55.6) 834 (123) 438 (110
3/4{19.1) 1 (25.4) 136 (81.0) - 5508 (1429) BN (1.4 N3/16 (2842 558 {1429
* Spacing and edge distances shall he divided by 6.75 when anchors are placed In streciural lightweight concrete. Linear interpolation may be used for intermediate spacing and edge distances,
srvRed Head
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171711 Y3 & | ] Ultimate Tension and Shear Values (Lbs/kN) for RX-series
YT L e] (3/4” and 1” Embedment)*

BOLT DA, DRILL BIT EMBEDMENT 2500 PSE (17.2 MPa) CONCRETE 4060 P51 (27.6 MP*a) CONCRETE HOLLOW CORE

in, (mm) SIZE In. (mmy} TENSION SHEAR TENSION SHEAR TENSION SHEAR
In. {mem) Lbs. {kN) Lbs. {(kN) Lbs. (kN) Lbs. {kN) Lbs, (kN} Lbs. (kM)

3. (0.5 12 (125 34 (199 L3711 (7.0) 2,295 {100 1987 {38) 2903 {329) 1908 (8.3) 2,401 (10.7)

172 (129 58 (159 1 (254} 2113 (94 1585 {115 2673 (119 32726 (14.5) 2468 {110) 2401 (107}

* gha tahulated values are for RY anchars instalied ata mrinimum of 12 diamete:s on center and minimim edge distance of 6 diameters for 100 percent ancher effidency. Spacing and edae distance may he seduced fo 6 diameters spading and 3 dizmeter edge
distance provided the values are reduced 50 percent, Linear Interpalation may be used for intermediate spadngs and edge margins,

* Allawable values are based upan 4 4 to 1 safety factor, Divide by 4 for atloweabie load values.

. Lo - a Y @

S - in PSsi 26 .
Mu’t, Set Il Afvchem-ag Overhead in 3000 PS Jatags D
YO MY Y 2f Lightweight Concrete On Metal Deck over e Ut Fe

ANCHOR DAILL HOLE EMBEDMENT 3000PS {20.7 MPa) CONCRETE
DIAMETER In. {mm) GLTIMATE TENSION LOAD ALLOWABLE WORKING LOAD
. {min} Lbs. (ki Ebs. {kN)
RX-38 Drop-In (1A ¥4 {199 nper Fute 1410 {63) 353 {1.6)
Lowser Flute 1,206 [5.4) M (1.3

* Mlowable valizes are based ugon a & to 1 safety factoz, Divide by 4 for allowable load values.

Combined Tension and Shear Loading—for Multi-Set Anchors
Allowable loads for anchors subjected to combined shear and tension forcas are determinad by the following equation:
(Ps/Pt)7 + {/UL)" <1

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

smvyRed Head'
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current produd and technica! information at youw, itwradkaad.com

~£RED HEAD' s




CONCRETE ANCHORING SPECIALISTS

Large

Diameter
Tapcon
(LDT) Anchors

Finished head,
Removable Anchor

LDT
(3/ rr& -I/ n)

3/8” and 1/2” are available

with Envir%oating

(5/8" & 3/4")
Sawtooth™

A hits—

62 <X2RED HEAD'

DESCRIPTION/SUGGESTED SPECIFICATIONS
Self-threading Anchors —

into concrete.

TR L I

ol

PTG

SPECIFIED FOR ANCHORAGE INTO CONCRETE

The LDT anchor is a high petformance anchor that cats its own threads

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

elf-threading  The anchors shalt have a finished hex washer head with anti-rotation
- serrations to prevent anchor back-out, The head of the anchor is stamped
with 2 length identification code far easy inspection.

The anchor shall be installed with carhide tipped hammer dxilt bits made
in accordance to ANS] 8212.15-1994.

ADVANTAGES

SAVE TIME
EASILY INSTALLED

B Installs i less than half the time of wedge anchors
or adhesive anchars

B Simply drilt a pitot hole and drive the LDT anchor by
hand or impact

EASILY REMOVED

& No torching or grindiag reguired to temove anchors

SAVE MONEY

LOWER DRILL BIT COSTS

2 Use standard ANSI bits instead of proprietary bits
£ Single piece design, no nut and washer to assemble

USE STANDARD ANS1 BITS
# No spedial proprietary bits to purchase or lose

# Reduce chances for anchor faklure due to incorrect
bit usage

and 3/4”

Sawtooth Threads™, now available on 5/8”

IMPROVEDPERFORMANCEINLARGE
DIAMETER HOLES

B Superior performance to wedge anchor

B8 Higher leads in shallow embedments

B (loser edge/spacing distance than
mechanical anchars

BE More threads for better thread engagement
and higher pullout resistance

B Durable induction-hardened tip

EASY INSTALLATION
B Easy 2-step installatien, simply drill
a pilot hole and drive

B Installs in less than half the time of a
wedge anchor

B Efficlent thread cutting
B Use standard drilf bit sizes

B Single piece design—no nut and
washer asserbly

B Easily removed

irvvRed Head'

Call our toll free number 800-899-7890 a1 visit evr wieb sitefor the mogt
unent praduct and technical informmation at wwwe.itwradhead.com




LONCRETE ANCHORING SPECIALISTS

Multi-Set II

Drop-In Anchors

Internally
Threaded Heavy-
Duty Anchoring
Systems

2o\5

DESCRIPTION/SUGGESTED SPECIFICATIONS

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

Drop-In, shell-type anchors feature an internally threaded, all-steel shell with expansion cone insert
and flush embedment lip. Anchors are manufactured from Zinc-plated carbon steel, 13-8 stainless steel and
316 stainfess steel.

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

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

by the Jocal building code: UL, FM, City of Los Angeles, (alifornia 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

NCharge™

f > Stop Dril

E Optinized for use in hoflow-
care, pre-cast plank and
post-tension skabs

& Lip keeps anchor flush
during installatien

Shatlow drilling—fast
installation

RX Drop-In
Anchor

See page 81 for kits

RM Drop-in Anchor

B, & Lipped anchor body keeps

anchor fiush

B Easyinstallation
2 Heeps all rods same length
£8 Fasyinspection

% Available in carhon steei,
18-8 and 316 stainless steel

RL Drop-in Anchor

&2 Below surface sefting
for easy patch weork

Coil Thread Anchor

B Quick thread attachment—
ideal for 1 sided forming

& Usecoil rod en job
£ 2 diameters (1/2" and 3/4")

imwRed Head'

Callour tol} free number 890-848-5611 o visit our web site far the most
cunpent praduct and techaical information at www.itwredhead.cam

== RED HEAD
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Pumps and heavy piping are common
applications for larger diameter
Multi-Set Drop-in Anchors.

Cable tray and strut suspended from
concrete ceilings are ideal Multi-Set
applications. I past-tension or
holtow-core slabs use the RX-38,

The Multi-Set Anchor is the standard
for pipe-hanging. The RM version has 2
retainer lip to keep all anchors flush at
the surface, keeping all your threaded
rod the same length.

FEATURES

For use with threarods or heade
holts (supplied hy contractor)

Expander Slots—allow for easy setting
and superior performance

Cone Insert—that expands the anchor
when driven with setting tool and hammer

Bady—available in zinc-plated stees,
18-8 stainfess steel, and 316 stainfess steel

Easy Depth Inspection—keeps threaded
vod drop leagths consistent

Retainer Lip—ta keep anchor fiush
with surface

Multi-Set Il Anchors

APPROVALS/LISTINGS

Meats or exceeds U.5. Government 6.5.A. Spedification A-A-55614 Type 1
(Formerly GSA: FF-5-325 Group VIH)

Underwriters Laboratories
Factary Mutuat

Calezans

For the most current approvals/listings visit: www.itw-redhead.
com

INSTALLATION STEPS

To set anchor flush with surface:

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

2. Clean hole with pressurized air.

3. Drive anchor flush with surface of concrete,

4. Expand anchor with setting tool provided (see chart
an page 69). Anchor is property expanded when
shoulder of setting tool is flush with tap of anchor.

Multi-Set I
Depth Charge Bits
B £SC DRILLING i . ) . ) -
PART NUMBER EEMSEET;{::EFHS DEPTH B8 Shoulder prevents over drilling. Less likely B4 Nowasted time or energy drilling deeper
DO-138 318" Depth Charge Stop Dl " to hit reinforcing steel or post-tension cable than necessary
DEX-112 172" Depth Charge Stop il 1" in concrete # Prevents anchor from dropping too far into
hole below work surface
iryvRed Head'

80 <{=2RED HEAD

£all aur Laff free pumber 808-848-5611 or visit aprweb site for the mast
current product and technical informeation at wway.itwredhead.zol




Multi-Set Il

PART NUMBERRT-138
1 sefting tool per master cartan

20\

PART NUMBER RTX-138
For use with BX-38 only.

PART NUMBER RTX-112
For use with R¥-12 only.

Drop-in Anchors {See above for part numbers.)
USER TYPE/ BASE CORROSION DROP-IN PART SETTING | BOLTSIZE- | DRILLRBIT THREAD | EMBEDMENT | QTY/WT | QTY/WT
APPLICATION MATERIAL | RESISTANCE ANCHOR NUMBER ToOL THREADS fHEN DEPTH MIN. HOLE PER BOX PER
LEVEL TYPE PART PERINCH | In.{mm) In. {mm) DEPTH lbs.  |MASTERCIN
NUMBER* In. (mm} Ths. *
HVALfire Sprinkler Solid Low RM RM-14 R3-114 14"-20 | 38 (95 | 38 {95) T {254} 100/ 2.6 | 1000728
Pumber (Pipe-fitter) |  concrete/ Rid-38 RT-138 38"-16 | 12 Q27 ) 2 GLn ) 1548 [413) S0/ 34 | 500/ 36
lightweight mi RM-12 RT-112 1V-13 | 58 (159 [ 34 (199 2 (508)} 50/58 ] 40049
fill deck ' RM-58 RT-158 sgT-n 18 (22.2) 1 {254)] 24172 (635) B8 B8
RM-14 AT-134 10 1054 114 (31.8) | 33716 (81.0)|  25/11.9 | 100/ 48
Hallow-core Low RY R¥-38 AT%-138 ¢ 38"-16 | U2 (127) | 3/8 (95} 3/4 {19.7)| 100/ 3.5 | 1000/ 36
pre-cast RX-12 RTX-112 Y13 | 58 {159) | 12 (12n 1 {34 50/3.6 | 500/ %
or Past- ﬁ
fension
Sofid Medium SRM** SRM-14 RT-114 1/47-20 | 3/8 {(95) | 38 {35) 1 (354)] W00/ 2.7 | 1000/ 28
concrete/ 18-85.5. SRi-38 AT-138 387-%6 | 12 27y ) U Qan g 1-58 (413 S0/ 34 1 500/ 36
lightweight SRM-12 AT-112 Tr-13 | 58 (59 ] 34 (199) 7 (568)| 507601 400/50
filk deck : SRM-58 AT-158 5/8"-1 18 (220 1 (54| 2172 6335 BII9| 15/ 42
SRM-34 RT-134 3/4"-10 1 (354) | 114 (31.8) | 3-3716 {8100 251120 1007350
Solid High SSRA** SSRM-38 RT-138 387-16 | 172 29 | 2 027 1548 (413} 50/ 34| 500/ 36
ondrete 31655, SSRM-12 RT-112 W13 ] S8 {(159) | 34 (18.0) 1 {508) 50/ 60 | 406/ 50
Concrete Contractor, Sofid Low CL-Coil 12 RT-112 172"-6 | 5/8 {159V | 34 (9.9) 2 (50.8) S0/ 5.7 1 400/ 47
Generat Contractor, concrete Threaded (i-34 RT-134 3/47-45 1 {254} 5 1-34 {31.8) | 3-3/16 (81.0) 1191 100/ 49
Highway E
Conarete Cutting/ Solid Low RL RL-14 RI-134 -] e (95 | 38 (95 1 (254} 100/ 2.6 | 1000/ 28
Sawing Cantractar/ concretef {vie lip) RL-38 RT-138 816 5 12 (290 | 12 02| 158 (413} 50734 | 500/36
Misc. bhetal lightweight m—n | B2 REE01Z | 17-13 ] 58 (15.9) | 34 (o)) 2 (508)| S6/58| 4000
fill deck E! RL-58 RT-158 587-1 8 (222) 1 (2541 2172 (635 K18t IB4
RL-34 RT-134 34710 1 (254) | 1-14 (31.8) | 33116 (81.0)] 251119 ¢ 100/ 48

* 1 setting loel per master carton.

Multi-Set Il

** For contingaus extreme low temperatire, use stainless steel.

RX Drop-In Kits

Part Ho, Description

R¥-38 3/8" drop-in using 1/2" diili bk

RTX-138 Setting Tool

DOX-138 Depth Charge Stop Drill

RY-38KIT Contains: 1,000 RX-38 Anchars, 5 RTX-138 Seiting Tools and
2 DEX-138 Depth Charge Stop Driffs

srvRed Head'

£alf aurtoll free number 800-348-56%1 ar visit dur web site for the most
eurent preduct and tachaical information at wwwr.itwzedhead.com

Part No, Desetiption

R¥-12 142" drop-in using 5/8 drill hit
RTX-112 Setling Tee!

DEX-112 Depth Charge Stap Drill

=f: RED HEAD
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Table 12.2A Lad Screw Reference Withdrawal Design Values, W1

Tabulated withdrawal design valaues (W) are in pounds per inch of thread penetration into side graiu of wood member.
Lenonﬂl of thread penetration in main member shall not include the length of the tapered tip (see 12.2.1.1),

Specific

Gravity, Lag Screw Diameter, D
G’ 14" 5/16" 3/8" 7/16" 1/2" S5/8" 3/4" 718" " 1-1/8" | 1-1/4"

673 397 469 538 604 668 789 905 1016 1123 1226 1327
422

11 30 16" 8 5000281 | 311 3 :
1. Tabulsted withdrawal dessgn values, W, for lag screw connections shall be multiphied by all applicable adjustient factors {see Table 113.1).
2. Specific gravity, G, shall be determined in accordance with Table 12334
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Tension, T = + = lb

Sg=22T Per 3.2.1 Structural Applications of Steel Cables

22T = 679.8|1b

Nominal Strength, Sn =
# of Cables = Lo ]
Sn= 2000 |lb
O, = 0.8f Per Table 3.2.1
S, =@ * 8, 1600|1b > 679.8(1b
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STROCIURAL APPTICATIONS OR STEEL cABiE.q FOR, BUIEDRRIGS
dymamic a:ualysw or tatough wmi innnel fesis; e cable shall be taken as the smatlér of:
wind-induced strachirel vihration and fahgm. o . C .
efferts apd carﬂ;q_uak& effects. See Sy Xy o S.{u,g“hx ba

3.1% Load comgbinations, Cable tensions ghall

’

. - mwhlch
be ca}cnlaibdfﬂt ths foilowrngioaé combinations; . = specifisd nofinal Sengh, of the b,
Ty = Cobls fmswn dge fo I * F . l’;}; fitking redngtion factor, and
Ty = Cable tepsion due fo D + P L4 (Lrors &g = defector reAnction factor (§4 = & fot o
- k). . . defiector),

. aach cable shall be equal to of g:caiar ihmi'

T3 = Ca‘oietanmamimtob%l’-k(&?otl?]

32,11 Ritthag refuction factor, The facto
“, = Qable fension dup 10 D+ P+ I+ (fy or§ . Mitping veduction et Tho Tacor

-~ tobe applied dus to the zction of the end fillingin
or B + (W or B . transferring lension from, the cable fo the ftting is -
Ty = Cable tension dueto &+ ereption, givenin Table 321,
components of D, I, F, and W,

“*“‘:‘:‘ﬁﬁ Daﬁecto:c tednc[mn fachor Ths
32 Cahle St:engﬁl : s glven in Table 3.2.2.
R T

3.2.1 Design sh:&ugﬂl- The dessga sheength §qof Table 3.2.2 applics o saddles for which thes

. live Joad changes the deflectar angle of the cable
G &) 20Ty lese than % degress for stoand and 4 defrees for

* rope, per saddle end, For preater anticipated defice-

© 22D .. . . loraagle changes, the deflector sedneionfackor  © .

® 20T . shallbe detormined by sn approved method, Table

@) 20Ty ) 3.2.2 js Himited to curvature Indnced by saddles,

(€) 20T 353.3 Flevafed temperature effect, The

The shove criteria mallbasahsﬁed for the fuil " effect of dlevated teraperatime on the physical prop-
xenge of temgstatnms: to which the steacture Wﬂl be = erties of cable and end Hifings shall be consitiered

subjected,

. doring design,

3214 Ratipoe effect, The rednction in cabls
strengih, due to fatigoe effects shail be considered.

Bxeept for deslgasi in, wﬁn:h fatipue andlor ele-
vaed tomperatnre contral, the design strenpgth. g of

.

factor to 65 aFpHied doe to carvature over asaddle

. ’ : “Table 3.2.1°
- . . Biiting reduction Factor
TyprofTeondeation  * . . Fitiop Reds:tionFactor gy - - .
T, Rege Strasd, ) :
. : Poused sovkel (Zino pr 1eskn) . pE) . gt
Swaged sotoh . LD (Hote21), ) (eted2) .
Tedbanded loop :gm with :‘ltz\é.?.'ui\him‘ﬂs -
- D<dins i inch nss WA
L < 2inch 0528 TR
4. < dla 3102 Inch, . a%o W N
: Yaop ot thistie splies (Bhnﬂ.spﬁce} -
- (Cl(b)!. stezhzeps) . ‘o . - '
18,507 e o . Wh -
w, BES WA
‘. 3 . . . 08?2 : . YA -
TR n 2142 <. o0 . WA
(Stziniess steclrops} ) . . - . .
Ublndoa - 1) Wh. ; . )
3 . a6 YA - S
L T . . w92 Sy HIA. .
" 0T TN g
. . Wedge soket (ot £3) 07510 020 YOA T
- T . Clip @teid) . 480 Y . -,
( “Yotexd : -
.. N Lin =24 dmm

i

Frote #1 ~Regolarhay ropes orly, Comn)ln muﬁ.:bm—rin:mu oy 2inchae,
ol 32— Conmlt mamufaetury

ol 3 w-\"ahr, depends on fiting desln, Trpleal eepe given Contil itfleg mnuiamrez for . mare
N e yales,
Hetedd -—Nﬁmb';c nEa]pw.ulu wiustes ind onnrtsctionofings.
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STRUCTURAL AEPLICATIONS OF STBEL CABLES FOR BUILDIGS

. 322 Tind fittings. Pittings shall develop an nlt-

* mals strongth of atjeast 110.percent of the specified
‘noraingl, cuble strength, Moreoves; fittings shall be
designed snch that the cofuputed ayerage steesses
across the fiting body are less than the yield stess
of tRefitting material under a static tension fores
equal to the speeified nominet strongth of the xope
or sheand for which the fitteg ie designed ta bs
attached, Localied yielding at siress concentrations,
suchi as at the Yine contact of pins and the ronts of
serew thizads, is perrdtted of the ¢able working

{emsion, .
Undes special circomstances, over-designed

* cables muy terninats with widersize filtngs, o
couventionally desigged cobles with oversize
fittings. Such designs shall e besed on data,
supplied by an astemmblor or & fittng manfactorsy

- yegarding {itof the cable o the Gting and e

* stresses in the fitting, -

1
7
~

y 33 Shuctmwal Analysis .
YT 3 3 Ceheral thimidera fions: The stoctural,
anzlysis shall be based on the following congldera-
tions . addilion {o those menbioned elsewhersin,
this Standard: ) e,
. (%) Plastic stretch of the coliles and deformation.
© of the supporting stoiche shall be taken dnto
accouptin the design.
-, {B) Nonlineat andlyses shail be performed i€ 3t is
determined. that the magnifndes of the cable
displacements ace such, that e equilibrivm,
‘eyuations should be based on the geometcy
«+ of the displaced shuctus, :
" 332 Vibrations, The effect of dynamic leading
on cable stresses, fatigue, and deflections of the
 individual cable and fhe entite stoocture shall be
" considered it tha design,

~

3.3.3 Deflections, Cables supporting floom and
Ta0(F 2ball 56 0 proporiones tar i e mms

334 Trection analyses, A struehmal malysis'
shall be performed for the supgested or Tandatory |

srection procedire incinding the jtems Nsted in
Seoton 33,1, )

4.0 Cable Materlals

41 Cable Specifications
“This Standard applies to cables confonning to
the fullawing standard spactfications: . .
ASTM A416,00A, Stesl Strand, Uncoated = -

Seven-Wire Stgbss-Relieved Steel Strand for Pre-
stressed Conerefe,

ASTM ALT4-86; Alumintom-Coated Si2e] Wire

S I?'a"d"f:;
ASTHAE 89, Zinc-Coated Steel Wire Strond,
ASTM

Ad92.9), Stainless and Heet Resisting
Steel Wire Rope, ’

* ASTMASEE) Zine-Coated Parallel amd Helieal

Sfeel Wive Siactural Strond, ’
" ASTM £603-83, Zine:Coafed Steel Structral
Tire Rope, - T

et N PR N

F:'-AS'IMA‘F’IS-QD, Steel Strond, Seven- re, T

Dneodted, Compacted, Stress-Relieved for

ASTM ABS55/855M-85, Zine—5% Aliminm-

Misclimetal Allay-Coated Steel Were Strand.

ASTM ABR2/R3IMEG1, Bpoxy-Coated Sever-
Wire Presiressing Steel Strand.

deflection ander the combined action of applied -
Ioads and cable strefch will not damage the -

supported or adjacent shractare, .

’ Teble 323 .
Deflectsr rednetion factor.

TRafiot 135 Rading RaliorSaddlaRadur  Doflrofariiedieting

e BpprDiametee to Btend Dlsmtter TFusbocy

15 s e P znd oyer 1e’

4 - 635

5 B 13 i 090 N

iz . V] 0.8

1 - ¥ . - 9%

10 faln_ 15 win, [t 3]

4

Seme of the above cabls specifications apply to
. e 2

==y

i uome,

i HR TG, Standard does
not exclade cables of uther constmstion provided
thal the chemical and mechaaledl properties of the
vises copstitnting the cables confonm to the require-
ments of one of the above specifications, )

4.2 Preslyetching

For eah fype and Gonstraction of cables speoified
in: the contrast documents, the Jrestrelehing require-

.+ Tnenuts shall be sxplicltly stated, Ror prostretched

cables, the minimum yalud of the modolus of clastio-

" ity of the cable aftes prestretching shall be specified,

Prestreteh force shall benet lesy than 50% of the

‘ nominal csble strength of cables that ae 2:1/2 i,

. . e e Sy
(63 mm) in, diamseter or Jess, exceptif it can bo
physically del_:n&nsfmtcd by the manfacterer that






