WEAVER CONSTRUCTION MANAGEMENT, INC,
3679 8. Huron St., Suite 404

Englewood, CO 80110

Phone: (303) 789-4111 FAX: (303) 785-4310

SUBMITTAL TRANSMITAL

October 17, 2011
- WGC Submittal No: 05500-001-A

PROJECT: Harold Thompson Reglonal WRF
Birdsall Rd.
Fountain, CO 80817
Job No. 2908

ENGINEER: GMS, inc.

611 No. Weber 5t., #300
Coleorado Springs, CO 80803
719-475-2935 Roger Sams

OWNER: Lower Fountain Metropolitan
Sewage Disposal District
901 S. Santa Fe Ave.
Fountain, CO 80817
719-382-5303 James Heckman

CONTRACTOR: Rocky Mountain Railings
11839 E. 51% Ave.
Denver, CO 80239
303-432-0003 Scot Hooper

SUBJECT: Resubmittal of Handrail includes the foliowing:
o WCM Additional Submittal Review Comments Page
Aluminum Railing Design Calculations
Hilti HIT-RE 500 Epoxy Adhesive Anchoring System
Load Testing of Aluminum Hand Rail by TABCO
System layout and sectional drawings D-1, D-2, FPI, 1, 2, 3, 4

SPEC SECTION: 05500 - Metal Fabrications
PREVIOUS SUBMISSION DATES: 7/28/11
DEVIATIONS FROM SPEC: _X YES ___ NO

CONTRACTOR'S STAMP: This submittal has been reviewed by Weaver Construction Management and approved
with respect to the means, methods, techniques, & safety precautions & programs incidental thereto. Weaver
General Construction also warrants that this submittal complies with contracted documents and comprises on

deviations thereto.

Contractor's Stamp: Engineer's Stamp:

Date: 10/17/11

Reviewed by: H.C. Myers

( X) Reviewed Without Comments
{ ) Reviewed With Comments

ENGINEER'S
COMMENTS:




Project: HDTWRF Project

Location: Fountain, CO

Supplier: Rocky Mountain Railings

Date: 10/13/11

Additional Submittal Review Comments 05500-1.A

The attached submittal document from Rocky Mountain Railings is a deviation from the
specification which we are submitting as a substitute.

Please note, a sample of the handrail connections has been “given” to GMS for review.
Calculations provided are for a system installed in Texas.

Aluminum post, rails and components are Aluminum 6105-T5. Specs identify Aluminum 6063 -
5

WCM to verify rail dimensions based on actual construction dimensions.

Handrail for alternating tread stair by others.

GMS - verify the use of detail 80KD-7A is acceptable at the top of the stairs on the west side
of the chain opening.
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ATTN: Mr. Doug Waugh b:::ao-mnr;lnr. ne
. Affiilates:

RE: Load Testing of Aluminum Hand
Rail Structure - TABCO 2500
Tuttle Aluminum and Bronze Company
Noblesville, Indiana
ATEC Job No. 21-62016

Gentlemen:

Ale,ann-a VA
Mrttgae Vi

Submitted herewith are results of load testing of an aluminum
hand rail structure at the referenced site. This testing waso
performed on February 7, 1986 on the railing configuraticn noted
below.

Three independent loads were applied to the rail structure. (See
attached sketch of the rail structure) The loads were applied
horizontally at a midspan, horizontally at a post and vertically
at a midspan. The load was applied by a hydrzulic jack attached-
to a fork 1lift. A calibrated proving ring was attached to the
rail at loading locations for measurement of lozad. The loads
were then applied by jacking the pump against the proving ring
until the desired load was reached.

Deflection readings were made at maximum loading (200#) and then
again after release of load to determine any permanent
deflection. This was measured as deflection of the top rail
horizontally (for horizontal loading) and the top rail vertically
(for vertical loading).

The following is the construction description of +the TABCO
2500 - Mechanical Connections railing systemn:
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February 10, 1986
Puttle Aluminum & Bronze
Page 2

TARCO 2500 COWSTRUCTION

Aluminum rail was constructed of 1-1/2" (Sch 40) aluninum pipe,
top, intermediate, and post. All pipe to pipe connections were
mechanically attached with fittings and rivets. The posts were
welded to 3/8" % 2-1/2" x 6" aluminun base plates and mounted to
5 concrete floor with two (2) 3/B" x 2-3/4" stainless steel
TRUBOLTS. :

Vle appreciate the opportunity to be of service to you on this
project. If you have any guestions, please give me a call at
this oiffice.

Very truly yours;

ATEC ASSO?} TES, INC.
/L

—1 g Z’ ’
Thoma j, Struewing

Project Engine

TIS/cas




Load Test of Aluminum Railing
Tuttle Aluminum and Bronze Company
Hoblesville, Indiana
ATEC Job No. 21-62D16é

TABCO 2500 = Mechanical Connections

Deflection Permanent Set *

Borizontal load at
Midspan = 200#% 1-9/1e" 1/1le"

(Fb)
Vertical Load at
Hidspan = 200% p.127" 0.0Q"

(Fv)
Horizontal Load at
Post = 200#% 1-5/16" on

(P)

* PDeflection after release of load
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i 4/2"% (SCH. 40)

7 " ALUM. PIPE

L

W

3/8" X 2 1/2" X 6" w/2
3/8" X 2 3/4" ANCHORS
ALUM. BASE PLT. (WELDED ON}

Fv = VERTICAL FORCE PER-
PENDICULAR TO RAIL

P = HORIZONTAL FORCE AT
TOP OF POST

Fh = HORIZONTAL FORCE PER-
PENDICULAR TO RAIL

TEST SAMPLE #1
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 ROCKY MOUNTAIN RAILINGS

‘Re: Alloy Temper for Rocky Mountain Railings, Inc, Aluminum Pipe
Subject: Increased Yield Strength and Anedizing

As of 01701/2007, Rocky Mountain Railings, Inc, has changed the use of alloy
‘6063-T6, 1-1/2" Sch. 40 pipe to the use of Aluminum Alloy 6103-T5, The reasons.
for the thange is as follows:

1).  6105-T5hasan ultimate minimum tensile strength of 38 KSI,
and 6063-T6 has 22 KSI { See Alcoa Conformarice Chart) This
alloy meets or exceeds OSHA and UBC loadihg requirements.

2} Alloy 6105-T3 is also equivalent o alioy 6061-T86 in terms of tensile:
and yieid strength. Alloy 6061-T6 is also a commonly specified alloy.
due to its supetior strength. However the anodizing finish of 6061-
T6 does not match Rocky Mountain Railings, Inc. standard clear
ancdize of our fittings 6105-T5 is a near perfect match in finish,
Therefore a more assthetic appearance,

Although Rocky Mountain Railings, Inc. has endured cost impact for the use of
alloy 6105-T5, We have not passed this cost to our customers. We feel thatthe
increased strength of alloy and the appearance of the finish have helped in the.
‘submittal process and afeeling of satisfaction, knowing that Ve are Su‘;':ip.lying.f;a
quality preduct to our customer. ' B o

If you have any questions, Please call at {303)-432-0003

~11939 E.51°T Ave, Denver, CO.:80239. Phene {303) 432-0003. Fax {303) 4322038




ALCOA

Understanding Extruded Aluminum Allos

Among Alcoa Engineered Producls’ structurai 6XXX series alloys,
6005 and 6105 are medium strength alloys ihat are very similar to
alloy 6061 except they contain higher amounts of silicon. These
alloys are used in designs that require moderate strength, bul are
generally not recommended for applications where the siructure
may be susceptible to impact or overloading.

When bending 15 required, the naturally aged -T1 temper is

Alcoa Engineered Products

"ALLOY 6005/6105

Alloys 6005 and 6105 can also be welded or brazed using various
commerclal methods (caution: direct contact with dissimilar
materials can cause galvanic corrosion), The heat from welding or
hrazing ¢an reduce strength in the weld region. Consult the
Material Safety Data Sheet (MSDS) for proper safety and handling
precautions when using 6005 and 6105 alloys. )

These alloys also offer good finishing characteristics and respond

preferred. However, due 1o the excess sificon content, properiies
may Increase more rapidly with room temperalure aging than
typically experienced with 6063 and 6061 afloys. In comparison 1o
6061, alloys 6005 and 6105 are easier 10 extrude and are less
guench sensitive, allowing them to be used for more complex
shapes. Alloys 6005 and 6105, when produced 10 a -T5 temper,
have the same minimum tensile and yield strength as 6061-T6. In
comparisan to 6063, alloys 6005 and 6105 in -T5 tempers have
better machinability and strengih properties than 6063-T6.

well 1o commen anedizing methods such as clear, clear and color
dye and hardcoat.

Typical applications for alloys 6005 and 6105 include:
& Automotive connector stock
@ Structural members
@ Hand rail tubing
@ Seamless tubing
o Ladder struciures

I S

o, Lot I

s

As fab‘n;i'

properly limits,
T1 i Cooled from an elevated temperature shaping process and nalurally aged. (See Note A)
15 Cooled from an elevated temperature shaping process & ariificially aged. (See Note A.)

. it
wE:mE

{For 6005 Alloy only)

DL S AT

TiS14 A maximum fonmability special temper for product that will be formed within 110 2 weeks after
shipment. Samples are aged and tested in the TS condition 1o verify heat treat capabifity.

T553 An underaged temper to increase formability at 2 sacrifice of mechanical properties.

5511 Same mechanical property limits as -T6. Siretched 1-3% for siress relief.

*For furiber delails of definflions, ses Aluminum Association's Aluminum Standards and Data manual and Tempers for Aluminum and Aluminum Alloy Products.
Note A: Applies 10 products that are not cold warked after cooling from an elevated temperature shaping process, or in which the effect of cold werk in flatiening of
straightening may nof ba recognized In mechanical properties.

*Alcna Spacial Temper designations are unregistered lempers for reference only and provided for customer use 1o identify unique processing, materia!, or end use
application charactarisiics.

Alloy 6005 Chemical Analysis

Liguidus Temperature: 1210°F  Solidus Temperatore: 1125°F  Density: 0.097 b./in3

Percent Weight Elements
' Qthers DOthers
Sk E Gy Mg Mg Cr £n T Each Tolal Alyrninum
Minimum B — — — 40 — —_ — — —_
Maximum L] 35 10 10 6 A0 10 10 05 16 Remainder

Alloy 6105 Chemical Analysis  Liquidus Temperature: 1200°F  Sofidus Temperature: 1410°F  Density: 0.097 lbsin3

Percent Waight Elements
) . Others Others
i Fe Cu Mnp Mg fx Zn T Each Total Aluminum
Minkmnum B = — —_ 45 _— —_ — — — '
Maximum 10 a5 10 .15 p:] 10 A0 0 .05 35 Remainder
Average Coefficlent
of Thermal Expansion
Alloy (68° o 212°F)
6005 13.0 X 10+ {inch per inch per °F)

6105 13.0 X 105 {inch per inch per °F)

W




Alloy 6005/6105 Mechanical and Physical Property Limits

Specitied : " Elongation? Typical Typicat
SE olion or Tensile Strength (ksi) —Peront—  Thermel Eradrio]
Temper Wall Thickness Ultimate Yieid {B.2% oifse!) Min. in Conductivlly  Conductivity®
(inches)? 2 inth a7rF
in. Min. Max. or 404 hiu-in. fithe°F (% IACS)
i} i H g 2

— 15.0 — 16
—_ 35,0 — 8

T5
By S105S
F

Ti
TS

T

2y T o
L ?ﬁ@%“ 5
e T 10N AR,

T15148 — 4 T ) o ) 1250

T15148 125 —_— 38.0 —_ 35.0 — 10 1250 A7
7553 All 35.0 — 30.0 - 8 N/A NfA
TH5117 — 124 38.0 — 35.0 — 8 1310 49
T55117 125 —_ 38.0 — 350 - 10 1310 40
@ The mechanizal property Timile for standard tempers are listed In the Property Limils section of the Aluminum Asseciation’s Aluminum Standards and Datz menual and
Tempers lor Aminym and Aluminum Alloy Products, @ The thickness of the cross section from which the tension test specimen is taken determines the applicable

mechanical properties, @ For materials of such dimensions that a standard test specimen cannot be taken, or for shapes thinner than .062°, the test for elongation is not
required. @ D=Spacimsn diamater. ® Minimum, unless stated as typical. @ These properties apply to the material after proper arlificial aging. No properties apply to
shipped product. @ For stregs-relisved lempers, the characieristics and properlies oher than those specifisd may differ somewhat from the correspending characteristics
and propertles of material in the basic tempet.

*Alcoa Special Temper designations are unregistered tempers for reference only and provided for customer use to identily unique pracessing, materizl, or end use
appiieation characteristics.

Comparative Characteristics of Related Alloys/Tempers!

] Ganeral Weldability Typical
Cortoston (Are with Anpiizing Bnndfmiiuity
Formability | Machinability | Resislance Inert Gas) Brazeahility Responsa (VelAGS)
Alley Temper BCBA DGCBA DCEBA PCHA |DCEBA DCBA 401 5p 60
6005 - N/A N/A NA j i 4

=Th, T511 N/A N/A N/A
6105 - N/A N/A N/A
-T6 NIA N/A NiA
6061 _T4 EEPEErTS T T Gl R A
-T6
8063 -T4
-6
6262 -T6

- Rating: A=Exce[l|13n'l B:G.iood C=Fair D=Poor For further details of explanation of ratings for, see Aluminur Asscciation's Aluminum
§5gngqgm§ and Dala manual.

Alcoa Distribution and Industrial Products

53 Potisville Street

Cressona, PA 17929

Phone: 800-233-3165
FAX: B00-252-4646




317 -594-5809

gral information genersl information | wrought products

TYPICAL TENSILE PROPERTIES AT VARIOUS TEMPERATURES®
. Table 3 {continuad:

{* ! VARIOUS TEMPERATURES®
e Tatble 3 {(continued}
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Stainless Rivet « Stainless Mandrel « [Fl Grade 51
g D H E L
Buttonhiead Rivet Dia.  DrillHo.&  Head Dia. Head Height Rivet Length
Horm, Inch Hole Size  Hom.imch  Max. Inch Max.
- {pwaj (o) lnch {maz) Inch
%) ; oAy B
’ . U = o

w.‘_m_.ﬁma .

G

14°(250)

181 125)
3z

8 197)

IR
U gsasnanE

..... S
_____ ssple0s
SRRLE-1E8

120° Countersunk

KLIK-FAST RIVETS. conformi to IF-114 (inch) and [F1-505 (rhetric). Millirriaters _”.BB.H and newtons (Nj are in gréen.



CDVERAGE RATES

Dry Mils Wt Mils 5q Ft/Gal
(Microns) {Microns) (m*/Gai)
Suggested 10.0 (255} 15.5 (395) 103 (9.5}
Minimum 8.0 (205} 12.5 (320) 125 {11.9
Maximunm 12.0 (303) 19.0 (480) 86 (7.9)

Allow for overspray and surface irregularities. Film thickness is rounded to the nearest 0.5 mil or
5 microns. Application of coating below minimum or above maximum recommended dry film
thicknesses may adversely affect coating performance.

WWNG  Stir thoroughly, making sure no pigment remains on the bottom of the can.

THINKING . Use No. 2 Thinner. For air or airless spray, brush or roller, thin up to 5% or % pint (190 mL) per
gallon if necessary. Drum heaters or inline heaters may be necessary to maintain application
viscosity during cool weather.

SURFACE TEMPERATURE  Minimum 40°F (4°C) Maximum 135°F (57°C)
The surface should be dry and at least 5°F (3°C) above the dew point.
M"PL!CATIDN EQBIPRAENT Ajr Spray
Gun Fluid | Air Cap Ajr Hose Mat'l Hose Atomizing Pot
Tip D iD Pressure Pregsure
DeVilbiss E 704 3/8" or /27 1/2" or 3/4" 50 psi 20 psi
MBC or JGA 9.5 or 12.7 mm) | (12,7 or 19 mm) (3.4 bar) (1.4 bar)
Low temperatares or longer hoses require higher pot pressure.
Airless Spray
Tip Orifice Atomizing Pressure Mat'l Hose ID Manifold Filter
0.017"-0.031" 2400-3000 psi 3/8" or /2" 60 mesh
(430-785 microns) ({165-207 bar) (9.5 or 12.7 mm) (250 microns)

Use appropriate tip/atomizing pressure for equipment, applicztor technique and weather conditions.
Roller: Use high uality synthetic nap covers. Short nap for smooth surfaces. Long nap for
rough surfaces. Note: Two or more coals may be required to obtain recommended fllm thick-
 TIeSses. ’
Brush: Use high quality nylon or synthetic bristle brushes. Note: Two or more coats may be required
1o obtain recommended filn thicknesses.
CLEANNP

Flush and clean all equipment immediately after use with the recommended thinner or xylol.

WAERAHTY & UHATATION OF SELLER"S LIRILITY: Toemec Campuay, Inc, watqnss ooty That 115 coalings repiesanted heteln meet the formulation stondosds of Tnemet Compary, dnc.

THE SWARRARTY DESCRIBED [N THE ABOVE SARAGRAFH SHALL BE I LIEU OF Y OTHER WAZBAKTY, EXFRESSED OB LSPUIED, INCLUDIHG BUT BOY LIWITED T0, ARY INFLIED WARRARTY OF MERCHANTARIUITY OF EITHESS FOR A
PARTICUItAR PURPOSE, THERE ARE 5O WARRANTIES THAT EXTEND BEYOKD THE DESCRIFT:ON BH THE FACE YEREOF, The biryar's sole end exclusive remedy against Tnemer Lampany, fnc, sholl be Tor seplacement of the pradua fn the
evenl n defective condition of the product shawld be found to oxist ond the excloshie semedy sholl ot hova faiied its essential purpos s lang o5 Tnemec Is wilkng 1o piovids comparoble replacemond pioduct Lo the buyer, KO OTHER
REAEDY (HCLUDIHG, BUT KOT UAITER 10, IRCIDENEAL OR CONSEQUENTIAL DAMAGES FOR LOST PROFITS, ST SALES, IWIURY 1O PERSON OB PROERTY, ENVIEORKENTAL JHIERIES O3 AKY OTHER INCIDERTAL OR COHSEQUENTIAL
10553 SIIALL B AVAILABLE TO THE BYYER. Technieol and ogplication infaimation hereir 1 atevided lor tho purpote of estabiishinga general praffie of the conilng end ptoper coeling applicarion proceduras, Test purl tesulls were
cbioined In @ controlied environmet and Tnemec Cempony makes no cloim tho! these fasts or ehy other lests, accorlely cepresenl of eny Is, As epplicalion, sovi to] oad design fecters convory sigaficantly, fue eore
should be eranised in the seleciion ond use of ha coaling. FOR INDUSTRIAL USE ONLY.

THENED (OMMNY INDRPORATED
§300 CORPORATE DRIVE, RANSAS CATY, INISSOURI 44120-1872

FRINTED {1 ISk

§EL: | SO0 THIMEC 1 wwreInemec.com CYDAT04S) 46-465
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DATA SHEET
TUTTLE ALUMINUM
120 SHADLOWLAWN DRIVE

FISHERS IN 46038

COAL TAR CTG. H.B. TNEMEC




)22003310-00 PAGE 3
FOR COATINGS, RESINS, AND RELATED MATERIALS :
(APPROVED BY THE U.S. DEPARTMENT OF LABOR AS
"ESSENTIALLLY SIMILAR' TQ FORM OSHA-20) -
(MEETS REQUIREMENTS OF CFR 29 PART 1910.1200, _
OSHA'S HAZARD COMMUNICATION STANDARD) NPCA 1-84
SECTION 1 - MANUFACTURER AND PRODUCT INFORMATION
CHEMTICAL PRODUCT IDENTIFICATION: '
PRODUCT TID . « v « & o o« o+ ¢ F046-0465 5G
PRODUCT CLASSE L. .. .. s COAL TAR
TRADE NAME . . . 3 COAL TAR CTG. H.B. TNEMEC
FORMULA VERSION NUMBER . e e e s ek 5 :
MSDS PREPARATION DATE . . . . . - . : 01/18/2001
MANUFACTURER IDENTIFICATION:
NAME . . I . . : TNEMEC COMPANY, INC.
ADDRESS . . . . . e e © .+ 123 WEST 23RD AVENUE
" NORTH KANSAS CITY, MO. 64116-3064
TELEPHOWE . o+ o = =« =+ = . . . : 816-474-3400
- EMERGENCY TELEPHONE . . . . . @ Ble-474-1425
SECTION 2 - HAZARDOUS INGREDIENTS
1 MAGNESIUM SILICATE
casH# 14807-96-6 . :
TALC (NO ASBESTS% FIBERS/RESPIRABLE DUST)

PCT BY WI':
EXPOSURE LIMIT:

ACGIG TVL/TWA:

OSHA PEL/TWA:

-—-.....—-..-u.....-—.—...—-..—---.-.——......._.-_...,....__.-......—_.....

2
. CASHE 7727-43-
BARIUM BULFATE
PCT BY WT':
EXPOSURE LIMIT:
ACGIG TVIL/TWA:
OSHA PEL/TWA:

...-_.__.-.......—...—_..__-._.ﬁu--._-—__..._.._._.u.....—..._

3
CASH# 65996-83-2
REFPINED COAL TAR
TPOT BY WT: - 34.4
EXPOSURE LIMIT:
ACGIG 'TVL/TWA:
OSHA PEL/TWA:
4 METHYLBENZENE
cast 108-88-3

'7 ' .
(EOTAL DUST)

PITCH (CONTAINS
860 :

_...._..._.-.—-._.-.-._.—_...._--.-...-..__....._..-_...._.-._...—_....--u.—_...__...._

o e S wm R e e

e e o G e et e = e R e e

_....._...._..-_...—.-.—-—-._........-.-..-—-—_..—.-.--—.—m—-—.-.—--—_..._._.u..

TOLUENE .
PCT BY WT: 5.6650 VAPOR PRESSURE: 29,4000 MMHG @ 68F
EXPQOSURE LIMIT: :
ACGIG TVL/TWA: 0050.00 PFM
OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: 0150.00 PPM ot

_.—.__-_....-_..-_....-...-...-—..-—...—....-—....—..._..-.—...—..—.

5 .
. CASH# 100-41-4
ETHYL BENZENE
PCT BY WT: 2.6770
EXPOSURE LIMIT: .

_—-.-...,-..._——.—...__.-_.-—_—_--—.-._....-......_..;—._._...._.......-._..-.... .

ACGIC TVL/TWA: 0100.00 PPM
. ACGTH TLV/STEL: 0125.00 PEM
"OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: : 0125.00 PPM
6 XYLENE
CASH#H 1330-20-7 _
DIMETHYLBENZENE
BT BY WDh: 11.0730 VAPOR PRESSURE: 5.100 MMHG @ G8F
EXPOSURE LIMIT: = . .
. RACGIG TVL/TWA: 0100.00 PPM
ACGIH TLV/STEL: 0150.00 PPM
OSH2A PEL/TWA: 0100.00 PPM
OSHA STEL: 0150.00 PPM

—.....-...—..—.—.—....-.......—.__.-.——-o—.-u-—.-—..-—...........-u-

**********************************

This product contains one or
carcinogens which are noted NTP,

I

-.-.-_...-—.--——_.-_——_.—-_——_-...—_.-.._u—--....—-..—-..-—.—.o-.-

*****************************'

nogens or_suspected
he other limlts

khkFwRhkREFRIR

more reported carci
ARC, or QOSHA-Z in L
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EYE CONTACT; , , .
Flush immediately with large amounts of c¢lean water under low
ressure ror at ieast 15 minutes. Consult a physiclan.
KIN CONTACT: . ' ‘
Wash affected area with soap and water, Remove contaminated | |
clothing, Dispose of or launder accordingly. Consult a physician
if gkin irritation persists. , ‘
INHALATION: e A , _
Remove affected individual to fresh air. Treat gymptomatically. If
breathing is difficult, administer oxygen. If breathing has stopped

w

ive artificial respiration. Consult a phyeician.

NGESTION: ) ) L
Drink 1 or 2 glasges of water to dilute. Do not induce vomiting.  Consult

a physician or poison control center IMMEDIATELY. Treat symptomatically.
ROTE TO PHYSTCTAN : ‘

-
*

o om mn e am ot rm P m o e e A e e G e A A T Ew A e e b A A S am Tt b M S M e Rl M e e e e A RS AR S = e e

e ww wn T A mn o e b e A man M = e T e b M A P Bt W R e P e e e b M L e e s v e e MR R MR e b kb Se s e e SRS S R G e ==

FIRE AND EXPLOSIVE PROPERTIES OF THE CHEMICAL:

Flammability Classification . . . :
Flaghpoint ~. . . . . . . « . « « . . 1 80.0
Explosion Level . . . . . .+ . . . . . t LOW - 1.0
. . . High - -N/A
Flammability Timits . . . « . . . . . : Lower - -N/A
, Higher - -N/A

EXTINGUISHING MEDIA: ,
Foam, carbon dioxide, and dry chemical.
FIRE-FIGHTING PROCEDURES AND EQUIPMENTS: . ' )
Keer away from heat, open flames, sparks, and areas where static
charge ma¥,be generated. , Do not ap%ly to hot surfages due to
E0551b1e ire and explosion risgk.. For closed contalners, pressure
uild-up and posszible explosion might ogcur due to extreme heat
expogsure. _Solvent vapors are heavier, than air and may trave
considerable distance to_a gource of igniticn and flash back. ] _
Water mag_be used to cool unrugtured coOntainers. Wear self-contain-
ed breathing apparatus with a full faceplece operated in pressure- - .
demand or other pogitive pressure mode to prevent inhalation of
hazardous decomﬁos;tlon roducts. Use appropriate extinguishing °
media to control fire. ater may cauge violent frothing if sprayed

directly into containers of burning liguid.

e e e e . e o vt vt o2 A - -t 4 v A Ah S A A A e ey e A e M M M e Mt v e e P i A R R e S T A A e o e e S

._......_....._._.—.__.._._.-_..—._-.-—_,__.._-.—-..-.—._.-.__....-.—-..._-—....-_.........u..-.__._..-.—..-._....-——_....-._-.-_.........—..——-.-.....-.—-

CLEAN"" UP H &

Remove all sources of ignition,, Spills may be collected with_inert,
abgorbent material for ﬁroper dispogal. Use non-sparking tools, |
protective gloves, goggles and clothing, adequate ventilation, avoid .
the breathlng of vapors and use resp;rator¥ protective devices. Transfer
absorbent material to suitable containers Tor proper disposal.

-nm—-—-—..—--—-.—_—r.—.———-—i—-—wo—a—;—-o—n.--.—.—.—t—.—-—.—-——-mu—.———————_u—u—-—---o-——--—-_u-—--—-—.—-——-p—..uu-—-n—u—

- A e e R e mE e e B vl A M L Ml S B am mm B A e G S A M e T el ST R Re e deh SN s e

Store in- dry area. Keep closures tight and upright to prevent
leaka%e. Do not store in hlgh temperature areas or near fire or
open flame. Refer to produckt data sheet for recommended storage
temperatures. .

SPECIAL COMMENTS: . . : . . X
Prevent prolonged breathing of airborne contaminants such as vapgr, spray -

mists, or dustf. Prevent contact with skin and eyes. Do not take
internally. XKeep out of reach of children, Do pot reuse or altter .
containers without proper industrial cleaning. Do not weld or flame cut
empty, uncleaned containers due to potential fire and explosion hazard.

. Congult product data sheet for proper application instructions. .
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..._...._._._-......___....-..-..........-.———-4-...___-.....—._.._.-......_—__..-—__._..._.—_......._...-.___-..-4-——-—-..._—.___......_.-.__._..____

e be e e e e e e e M e B A A G M M A e em e s mm e e bm e T e B Rn e s M T M e A A e e e S S m o e S S S S R4 A S = e e

-___._..._-__..-............___..-.-—.--—.—-.._..___...-.___.-..-.._.....-.-__-......_—.__........-.-.u___...__._._....-—._-...-....____.—---._.-.._

_.....-..-—......._4—__._...-.--......__..__.._..._...-..-.___-.-—_.-..-—-...--._.._-..-._._-.v.—.....-.——_-..-.___..-————---.-_.....__

--....—..-...-.-—-...___-._._-..—-—;_—a_.__._...........-..—____..._._.....-__...._,._._--.-—_......-..—.—-a----—-——-n-————-—------------——

WASTE DISPOSAL:
Digpoge of in accordance with Federal, state, and local regulations

regarding pollution.

e e o ot e = et e P m A mm i o Ak S R SR MR WA AR e M e T T et W e A e B A e s e e A e A M M e e e e A S e e e e e

____.._.-.._.___.._..-._.-..-..-—_-..-..-....—.-_._.-......_.-..-..-.._...——__.__.n.-_._u..u—___—.-——_......__-._........-._._._...,.,.._,_

DOT HAZARD CLASS . u.esescsstsossnassanst
TRANSPORTATION ASSISTANCE
Contact Tnemec's Traffic department @ (818) 474- 3400

..-.-...-......—-.....-.—._.———-__.._..-...__...........——-........-..--.—_—_._—--.-——..__.....—.____.....--__._.._._._......-._.--....—n._-—.---.-....._

—-_....--.-.._.‘-._—-._._...-—...__.--.......__-—-.........——_--.._—.._.u—...—.-......_.-..—.—u-_.-—__._-———--u--—----.-.—.---........_.......

FEDERAL REGULATIONS:
This product contains the following toxic chemicals subject to the

reporting requirements of Section 313 o ‘the Emergency Planning and
Community Right-To-Know Act of 1986 and of 40 CFR 372:

TOLUENE .
CAS%# 108-88-3 PCT BY WT: 5.6690

ETHYI, BENZENE
CASE - T100-41-4 . PCT BY WT': 2.6770

DIMETHYLBENZENE '
Cag# ~1330-20-7 POT BY Wr: 11. 0730

...--,...........-.--—_...-....—.—....——-...._.......———.......__._....._._.-....-_——_.....--..-.—_._.....-—.-.-.---—-..-..—_.-.—..—.-—-—--.--.__........—.

....._.......-..........__............._.....__.-.....-—-.—.-.-.-..——_u.—-.—_..._.-.-......———..._-.._......_—-.........-—_...-—n..-——.-...-——._.-_........-__-
h T

_m-——.—-«-.-_a—u..__———...-.._.-._...;——...._——..._.--—..——...--.——_-.-—.—_--—.._.,....-.......—_.--...-._,_......s——-_.--._.—..._....u...u._..

Prepared by . .'.'. O ev1n Settles
Date of dsBue . . . . - . « + .+ . . 01/18/2001
Iast Revision Date e e e e e e e e et 02/23/1997

MSDS Prepared fOr . « « « +« + + « + . : TUTTLE ALUMINUM
. 120 SHADLOWLAWN DRIVE

- FISHERS ' "IN 46038

MSDS Last Prepared . . . . . . . . . @ 04/27/2000

HMIS Information: Health~- 3* "Flémmabilityw 3
Reactivity- .1 )

For specific_information re%arding occugatlonal safety and health
%ta@diggg, please refer to the Code ederal Regulations, Title 29,

ar
To the best of our knowledge, the information gontained herein is accurate.
However, neither the Tnemec¢ Company or any of its subsidiaries assume .
any liability whatsoever for the accuracy of completeness of the
information contained herein, Final determination of suitability of any
material is_the sole respon31b111t of the usger. All materials may pregent
mknown health hazards and should be used with caution. Although certain
aazards are described herein, we cannot guarantee that these are the only

hazards which exist.
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: FOR COATINGS, RESINS, AND RELATED MATERIALS

(APPROVED BY THE U.S. DEPARTMENT OF LABOR AS
1ESSENTIALLLY SIMILAR' TO FORM OSHA-20)
(MEETS REQUIREMENTS OF CFR 29 PART 1910.1200,
QSHA'S HAZARD COMMUNICATION STANDARD) NBCA 1-84

e v am mn e e M W A S e M aw = e i T WA L e e v e e en e e MY e T T e e Mmoo

..__...._..-_....__-....-......_—..........—-—...-....——.—._._-.-......_._...-—.._._-___...._._....‘-._.._....._-....-—_.......___u--—--_..___......,____

CHEMICAL PRODUCT IDENTIFICATION: :
PRODUCT ID . - + « ¢« « « + « = : F041-0002 5G
PRODUCT CLASS v . v« o o v o _a_ : THINNER '
TRADE NAME . . . : THINNER CLEAR '
FORMULA -VERSION NUMBER . e . 2 :

- . . . : DlL/18/2001

MSDS PREPARATION DATE . . . .
MANUFACTURER IDENTIFICATION:
TNEMEC COMPANY, TNC.

NAME & &« & s+ & s « & & 2 & & = = :

ADDRESS . « -« - v « s & 4 s s s s :- 123 WEST 23RD AVENUGE

‘ ‘ . NORTH KANSAS CITY, MO. 64116-3064
TELEPHONE - - - . - - ) . - . . » « . . 816"474"3400

EMERGENCY TELEPHONE . « « + « . « » . t B816-474-14325

_...._....___._.,_.___._.._._._..._,__,___._._._.__.,...._.,__._....____.___......._.__..._._.__...._._.__,.___.._..___.,_,_,_._.,._._......._._.._...

e W e e e b il B b e m m A P e e Ak e B R e Ew A B me per e el G e e e B L - b — b b W e e v b e e AW mE W e e e bt e dep e b M b

1
CASH 100-41-4
ETHYL BENZENE

PCT BY Wr: 19.9980 VAPOR PRESSURE: 6.000 MMHG @ 68F
EXPOSURE LIMIT: -
ACGIG TVL/TWA: : 01.00.00 PPM
ACGIH TLV/STEL: 0125.00 PPM
OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: 0125.00 PPM
2 XYLENE
CASH 1330-20-7
DIMETHYLBENZENE
POT BY WP: 80.0020 VAPOR PRESSURE: 5.100 MMHG @ &8F
EXPOSURE LIMIT: - ,
ACGIG TVL/TWA: 0100.00 PPM
ACGIH TLV/STEL: 0150.00 PPM
OSHA PEL/TWA: - 0100.00 PPM
_QSHA STEL: ' 0150.00 PPM

——-.-——-.—__.......-.._._.__.....-_.....-..—----.-—..-._-...-..._...-—--——._...-..-._.......-—__....-._n---....——...-..—.——-.-‘_——__...-...-—..-...

**********************************************%********&**************ﬁ****

. This product contains one or more reported carcinogensg or $u$%ected
carcinogens which are noted NTP, IARC, or OSHA-% in the other limits

recommended column. . . ' - :
***************************************************************************

*j*******************************************%*************%****k*t**#***#?
This substance containg a material clasgified as a hazardous alxr

Eollutant. :
Kk ok okk **************k***************************************ﬁ**************
. . wi .

-.-—————__.-....--—.———-ﬁ.u———_-.—._....—.-..__—u_.—_-..--—_m———.‘u—__.,.——_..———...--..-...-——_—...—.-—.—..._.-.—

———-.-—..—..-.........-..____.......q...._...-.-..——-a..-.-.—......_—-—_....-.__.-—.—.—_-_..‘....u-.....-...._._-—._-—....——..........—...-.—-——.-.—._‘—...‘.....-

EMERGENCY OVERVIEW:

PO%%ETIAL,HEALTH BFFECTS:

Severe irritation. . L

Regg?ﬁs, tearing, blurred vision. '

Moderate irritation, drying of skin, defatting and possibie

dermatitis.
INEALATION - OVEREXPQSURE TQ SOLVENT VAPORS QR SPRAY MIST:
Nasal -and respiratory irritation, anesthetic effects, dizziness,
ossible unconscioushess and asphyxiation, stupor, weakness,
atigue, nausea, and headache.
IN ATION - OVEREXPOSURE TO FREE PIGMENT DUST:
INGESTION: o o L L
Jastrointestinal irritation, nausea, vomiting, ‘diarrhea, death,
agpiration into the lungs which can be fatal.

" CHRONIC EFFECTS: . . .
NOTICE: Reports have assog¢lated repeated and prolonged occupational

overexposure to solvents with permanent brain and nervous system
damage. Intentional misuse by dellberatelX.concentratlng and

inhaling the vapors may be harmful or fata .
Based on ah International Agency for Research on Cancer (IARC) conclusion - -
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TNEMEC COMPANY, INC.
MATERIAI, SAFETY DATA SHEET

F041-0002 56
: THINNER CLEAR

e tin Bt m mm m wm mm e A e En e P A e G At B A M A am W g e ek e b e e e e MG Gl A wm e e

.._._............--.._..-..-—.--—....__...___.._........._._.........-.-._-....-_.....-___-..-.__......-—....___.___.-...___.......——--—.......-....-.._____

..._.........._.__.._._.........-—_.....,..—.—u....-.-......_.._-.....__..-___.....-u.—.-..-_.--.-.....__._...._-.n__._..-_........_...__....__-.___.-......u._

CLEAN-UP; ' :
Remove all sourceg of ignition,, Spills may be collected with_inert,
absorbent material for Eroper disposal. Ume non-sparking tools, |
protective gloves, goggles and clothing, adegquate ventilation, avold

the breathlng of vapors and use resP;rat0r¥ protective devices. Transfer
absorbent material to suitable contalners Ior proper disposal.

_.......__...-_...-...__._.._.--....___...._—...........--__.._-—._—...-...._..__.-.-..-._........._—..__....-..-.-_-..-.-..-.__.‘u-_..-..-..-.--—.-._...__._

.__...,....__,.....,._......_.._._..................__.....,___............___....__..._.._._,_._........_..____......_......____.,_..___...._.....__.......____...._

HANDLING AND STORAGE: Lo .
Store in dry area. Keep closures tight and upright to prevent

leakage. DO not store in hi%h temperature areas or near fire or
open flame. Refer to product data sheet for recommended storage

temperatures. )
SPECIAL COMMENTS: . . .- . :
Prevent prolonged breathing of airborpe contaminants such as vapor, spray
- mists, or dusts. Prevent contact with gkin and eyves. Do not take ‘
internally. _Keep out of reach of children. Do not reuse or alter .
containers without proper industrial cleaning., Do not weld or flame cut
empty, uncleaned containers _due to potential fire and explosion hazard.

Consult product data sheet for proper application instructions.

__-..‘.-_.._...-..._.._.___.._....-..-...._-...-.—-—....—...-....__.q.._._......——_-...—_.-...._.-.—......-.—_........_.._-—.——-...-.--.—-.—......--—.-.-—.—f

..--...._._..._...-.—.......-.--_..._.—......-—..-.—--.....-—.._.-....—a.--....--......-.._.—a—...u—_....-........_._n-...-—-...--.-..-—.__...--.---__.-..--.—.

HYGIENIC PRACTICES: ) ) .
Wash hznds and other contaminated skin areas with warm soap and
water before eating. ' '

! EYZ PROTECTION: | : :

' Use chemical resistant splash type goggles.
RESPIRATORY PROTECTION: _ , N
Respiratory protective devices must be used when engineering and, |
administration controls are not adeguate {0 maintaln Threshold Limit
Values (TLV) and Permissible Exposure Limits (PEL) of airborne .
contaminants below the listed values for those hazardous ingredients
identified in Sectionm IX of this MSDS. Observe OSHA regulations for
respirator use {CFR 29, 1910,134) whenever a respirator is used.
Particulate, chemical cartridge, air purifyin half-mask respirators
can be used within certain limitations; cohsult the respirator
~manufacturer for specific uses and limitations. Where airborne
contaminant concentrations are upknown,,h the use of a NIOSH/MSHA
a%ﬁroved,freshéalr supplied respirator is mandatory.
OTBERER PROTECTION; _ .
Use Chemical resistant gloves, ) ,
Use chemical resistant c¢overalls or apron to protect against gkin
and clothing contamination. | L. : *
Use protective cream where skin contact 1s likely.
VENTTLATION: , , i : | . . S
qufficient ventilation, in volume and pattern, should be provided through
both local and general exhaust to keep the alr contamipant concentration

below current_ap%llcable OSHA permissible Exposuyre Limits (PEL)- and ACGIH'S
Threshold Limit values (TLV),  Appropriate ventilation .should be employed
to remove hazardous decomposition products formed during welding or flame
cutting oEerat;ons of surfaces coated with this preduct.

Heavier than air solvent vapors should be removed from lower levels

of work area due_to potential explosion hazard and all ignition
sources_(non-explosion proof eguipment) should be eliminated if

flammable mixtures will be encountered. o

-.—-....-.-.-—..-.-.—u-uu..--..—....-....._.-.-...-.—-...-.-—.-.-—.-.—_-—.—.—,—..--—-—..._.....-.-._........__...-..-._...._—....—.........-.—--..--.._——-.—.—--——-

........._._......_..__...__........._._........._._......._._........_._.___._.........._._............_.._......__...._...._........_....._....-._..._._......,......_....___.--

Vapor Pressure . . - « « « » - ¢ o« 1 6.00

Vapor Density . « + « &+ « + « + o s o 3 -N/A ,

Boiling Rang& . « « « « « + « - + + - : Lower - 275.0 °F
' . Higher - 288.0 __°F

Formula Weight per Volume . . . . . . 3 . 7.2000 LB/GL

VOC IN LBS PER GALLON . . . . « « - .« 7.200 °
Evaporation Rate . . . . . . . . . .1 9.400 {(Bther = 1j
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MSDS Last Prepared . . . . . . . . . : 04/27/2000
HMIS Information: Health- 2 Flammability~ 3
Reactlvitym 1

For specific_information regardin occupational safety and health
gta@d%ggg, please refer to the Code of Federal Regulations, Title 29,

ax . -

To the best of our krowledge, the information ¢ontained herein is accurate.
However, neither the Tnemec¢ Company or any of its subsidiaries assume

any liability whatsoever for the accuracy of completeness of the
information contained herein, Final determination of sudtability of any
material_ is_the sole-respon51b111tg of the user. All materials may pregent
unknown health hazards and should be -used with caution. Although certain
hazarde are described herein, we cannot guarantee that these are the only

hazards which exist.
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RockKY MOUNTAIN RAILINGS

Basic Cleaning Procedures for Anodic Finishes:

Cleaning of light surface soil may be accomplished using the following
methods:

«  Flush surface with water using moderate pressure to remove soil, If soil is sll’
adhering after drying, a mild detergent may be nacessary..

.+ When mild detergent or s6ap is necessary, it should be tised with brushing {non-
metal) of spenging. The surface must be thoroughly rinsed with clean water
after the use of any cleaning agent It may be necessary ¢ sponge the surface:
while rinsing, particularly if the cleaner is permitted tc dry.on the surface. Mild
‘detergents ruled safe for bare hands should be safe for coated aluminum.
‘Stronger detergents should be carefully spot tested .and may necsssitate the use.
of rubber gloves, long handled brushes, ete,

« If surface soil still adheres after following the procedures above, cleaning using’
a palm-sized nylon pad can be employed. Thoroughly wet pad with ciean. water
or a mild detergent. Rub the metal surface in the direction of the metal grain
‘with uniform pressure, After scrubbino, the metal surface should be rinsed
thoroughly using clean water to remove all residues. Bolvents may be used to
remove non-water soluble depasits. Extreme care must be exercised when
solvents are used singe they may damage organic sezlants, gaskets and. painted
finlshes. If solvents are used, tinse the surface completely with clean water.

Cleaning Precaultions.

o Never use aggressive alkaling of acid cleaners.on aluminum finishes. Da not use
cleaners containing tiisodium phosphate, phosphoric acid, hydrochloric acid,.
hydrofluoric acid, fluorides, or similar compounds.on anodized -aluminum’
surfaces. Always follow the cleaner manufacturet’s recommendations as to the
proper cleaner and concentration, Test-clean a small area first. Different cleaners:
should notbe mixed.

» Ttis preferable to clean the metal when shaded. Do notatempt to clean hot,
sun-heated surfaces since possible chemical reactions:on hot metal surfaces will
be highly accelerated and non -uniform. Alse, avoid cleaning in freezing
temperatures oF when tetal temperatures aresufficiently cold to cause
condensation. Surfages cleaned under these adverse conditions can become
streaked or tainted that they cannot be restored to-their ariginal appearance.

11939 E. 517 Avs. Denver, CO. 80232, Bhone (303) 432-003. Fux (307) 4322038
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R1843 Austin WTP #4
Aluminum Railing Design Calculations — REI # R11-09-01H
Austin, TX

Prepared for

Rocky Mountain Railings
Denver, CO

Design Criteria: Date: 9/26/11

1. Railing live loads per Project Specifications (IBC 2006):

Guardrails

50 p!f uniform load in any direction on top rail

200 pound concentrated load in any direction on top rail

50 pound concentrated load over | i of infill area

Concentrated load and uniform loads need not be assumed to act concurrently

Railing deflections per ASTM E985
Members designed per Aluminum Association Inc, “Aluminum Design Manual™

Aluminum member sizes shall be as recommended in the calculation booklet
Aluminum alloys shall be as recommended in the calcolation booldet
Stainless steel fasteners to be minimum Condition “CW”, Fy= 63 ksi
Aluminum welds to be filler alloy 5356, unless noted otherwise

Congrete strengsh 5 assumed to be Fe= 4,000 psi, normal weight
Additional RISA Finite Element Analysis model data available upon request.

R R

ENGINEERING

105 School Craek Trall
Luxemburg, Wi 54217
Phone: 920.845,1042
Fax:  920.845.1048
www, fice-inec.com

Texas Firm MNo: F-2183
L. David Rice
Registration No: 81248

5,
This Certification is limited to the structural design of @ j" o
structural components of this handrail or divider system. g )= )
It does NOT include responsibility for: g ;;'**__- ¢
(=¥ s N .
< p}' TITETT
»  Structural design of misc. hardware (latches, hinges, ete.) g % . 1D R
o Structural design of concrete slabs and other masonry units & / o8 AP e
o Structural design of wood blocking or wood framing A & 81248 (cﬁ’ﬁ
ral design of all other anchorage subs g o Sorgrernss
¢  Structural design of alt other anchorage substrates g RS QUISTER s
o The manufacture, assembly, or installation of the system. £ W SIONAL g
»  Quantities of materials or dimensional aceuracy of drawings :gn MR SEP 2 6 o0
!




Sheet Sheet
Number Description Date Revision Number Description Pate
PL Project Location & Specs S/16/11
A Guardrail "A" 9/16/11
Al-A1B gg_grdrall AN Analysis 0/16/11
AZ 2-Bolt Base Plate 9/16/11
B Guardrail "B" 9/16/11
B1-B18 | Guardrail "B" Analysis o/16/11
B2 Surface Mount Anchor 9/16/11
B3 Hilti Adhesive 9/16/11
[« Guardrail "C* 9/16/11
C1-C18 |Guardrail "C" Analysis 9/16/11
c2 Side Mount Anchorage 2/16/11
ca  |Side Mount Anchorage 9/16/11
Caa | Hitti Adhesive 0/16/11
C4 |Side Mouni Anchorage 9/16/11
CaA  |Hilti Adhesive 9/16/11
D Guardrail "D" o/16/11 %
D1-D1B lGuardrail "D" Analysis 8/16/11
D2 |{Side Mount Anchor 91611
K1 TKKAB | Guardrail "K" Analysig 9/16/11
K2 4 Bolt Raked Base Plate o/16/11
M1 Miscellaneous Connections a/16/11
MAA |RISA FEA Modsl 2/16/11
M2 |Wall Rail Bracket Analysis 9/16/11
M3 [Offset Rail Conngctions o/16/11
M4 | Grab Rail Bracket Analysis 9/16/11
M5 | 2-Bolt Raked Base Plate a/16/11
M5A  [Algor FEA Model 8/16/11

This Cg

a .. ey - ..
struciural components of this handrail or divider system.
[t does NOT include responsibility for:

S
e TN -
n?ﬁi:atmn is limfted to the structural design of

X

ENGINEERIN

Stuctural design of misc. hardware (latches, hinges, etc.).
Stuctral design of concrete slabs and other masonry units
Structural desizn of wood blocking or wood framing
Structural design of all other anchorage substrates

The manufacture, assembly, or installation of the system.
Quantities of materials or dimensional aceuracy of drawings

&« & & B % ®
Enginears Design Approval Stamp:

105 School Creek Trail
senifrg, Wt 54217
Phone: 920.845,1042
Fax:  920.845.1048

L. David Rice
Registration No: 81248

SEP 2 6 2011
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Project Location: Austin, TX
- Design Loads per Project Specification (IBC 2006)
50 plf uniform load in any direction on top rail
200# concentrated load in any direction on top rail
50# concentrated load applied laterally over 1 ft2 of infill
1L05 Sﬁgool C\;\?]e;i';r%il Project Description: Job No: R11-09-01H
Ru E uxerhburg, ra— "
ENGINEERING | Phone: (920846-1042 ) Engieer:  TDB  |Sheetha:  PL
Fax: (820)845-1048 R1843 Austin WIP #4  |Date:. 9/16/11 |Rev:
Termplate: www rice-inc.oom Chk By: Date:




,15_9”

L

3—6"

—leN

e

12" LG. POST STIFFENER

—@FJ\\

|

I 1/2"% (SCH. 40)
PIPE

ALUM.

Guardrail "A"

SHT

1 1/2"% (SCH. 40)
ALUM. PIPE

4" EXTRUDED ALUM. "F7
PLATE AS SHOWN ON
PLANS — SEE SHEET #FPi

FOR

D—-2

VERIFY CHANNEL
(NOT BY R.M.R.)

SECTION A

Nofte: Structural steel, Concrete, CMU and all
other anchorage substrales designed by others

DETAILS & NOTLS

GRATING (NOT BY R.M.R.)
NOTCH TC ACCOM. BASEH

80KD—-11C

ROCKY MOUNTAIN RAILINGS

RICE
ENGINEERING
Template: REI-MC-3707

105 Schoo! Creek Trail

Luxemburg, Wi 54217

Phone: (920)845-1042
Fax: (920)845-1048
wWw.rice-inc.com

Project Description:

R1843 Austn WTP #4

Job No R11-09-01T
Engineer: DB | Sheet Not A
Date: 9/16/11 |Rev:

Chic By: Date:




Pipe Railing & Post
Input Variables:

These calculations are based on emperical test date
peiformed by Jullus Blum & Co., Inc.

Guardrail "A" Analysis

SHT
Al

Fiy=50 pIf Load Case 1 (Uniform Load)
Fy:=0 pIf Simultaneous Verical UnlomLoad u
1 1/2"@ (SCH. 40)
P = 200 b Load Case 2 {Point Load) " ALUM. PIPE
vy
Lpp=20 in Unbraced Length of Post
fios 43.5 m  Ralling Helght o
_ . 1 1/2"% (SCH. 40)
L= 60 in [ 5-0" MAX FOST SPACING _| ALUM. PIPE
Number of Railing Spans: Sl ko
~1 | T & 12" LG, PCST STIFFENER
1 span I Jien
2 span i " 4" EXTRUDED ALUM. “F”
- < | PLATE AS SHOWN ON
3 ormore spans 1. . 1 PLANS — SEE SHEET 4FPI
Railing Section: Past Section: - L FOR DETAILS & NOTES
. ) 448 GRATING (NOT RY RM.R.)
™ 114" schd. 40 I 114" Schd. 40 ﬁ‘ NOTCH TO ACCOM. BASE
{' 1 1/4* Schd. 80 I 414 schd. 80 —AL SORT=TTC
V' 4 1/2" Schd. 40 . 1112 schd. 40 N 1%" i ' D-2
17 142" Schd. 80 [7 1 1/2 Schad. B0 - MVER[FY CHANNEL
™ 112" wbe T 112 wbe (NOT EﬁiY R.M.R.)
™ 2* Send. 40 ™ 2% 8chd. 40 SECTION d\
{™ 2" schd. 80 77 2" scha. 80 w
Railing Temper: Post Temper:
{7 6063-T5 T 50636
s 7 soosTs
IV 5064-T6 or 610515 ¥ 6061-T6 or6106-T5
- All calculations below
" 4/2increase alfowed {_:Post Welded to Base Plate this fine are automatic
Raifing Properties Post Properties .
U e - Computational Factors
k= : 034 k= i 0.3 :
b= T Toai = CAd Sm= Sm=6S K=Ga)sG@r0se K-
Sa= T _0.3%] Swe= . 0o - .
xéﬁt R © ThEE UO-_:?'E‘E Eg = (4ql) + (5:q2) + (5q3) Kz2=5
S N Re 7T 085 spa=cl Sp3=655 K3=(4Bql) +(66a2)+ (8743) K3=66
it 0.145} = : 0.145' p
Fpi= 10100000  psi
Tutotr = ur ' Top=lp  |Iiop=031 in? 12" Min. Length AL. Ribbed Tube Stub
. 4 3 .
totri= e in4 Tytotp = I Yoo~ 031 in4 gt = 0.174 n Lgt == 12 in
Ssi= 0224 in Psti= 25000 psi
_R_LCE 105 School Creek Trall | Project Description: Job No: R11-09-01H
Luxerrburg, W1 54217 P -
= ENGINEERING Phone: (920)845-1042 ) Engneer: JDB _ |ShestM: Al
Fax: (920)845-1048 R1843 Austin WIP #4  |Date: 9/16/11 |Rev:
Tenplaie: REL-MC-5707 www rice-inc.com Chk By: Date:




Railing Analysis: Ty Fy SHT
Wi = o - HUAN .
hi= 2 Wy= Guardrail "A" Analysis ALA
Case 7 Uniform Load:
S-Wh‘l.4 i .
&yﬂ = m A}'T] = 0225 in Meodeled ss B stmple span
swy?
Agr = TAE o Ayr] =0 in
-
alle = g Aglir= 0.63 in  Per ASTM Specification ES85
Wh-L2
Myrmax = T’_ Myrmax = 1875 Ipin
1
WeL? _
Myrmax = T Maormax = 0 Thein
[
M
foryl = jgmx Forg1 = 5752 pi
¥
M;
It o= A fbrx) =0 psi
Sxr
Case 2 - Point Load:
Avooe p?
Y27 K Erlytotr Aygz= 0209 in
Mym\axZ = 'PEI“ Myrmex2 = 2400 Th-n
2
Myrmax2
fpry2= ygn fory2 = 7362 psi
YT
Fory'= | (Bory1-1.33) if IRC =1 psi
Calculation Results:
forx1 fbry])
Intg) 1= | — |+ | = Tntr] = 0.23
; [Fbry] (Fbry &
forya
Y= —— Int;z = 0.29
2 Fory
Ayrl, Axr] A f
aus = o ¢ ZEEL A1) o (B (B 28
Agllx Fury Fory Tory
"RAIL" otherwise
105 School Creek Trall | Project Description: Job No: R11-09-01H
RLCE Ipi_zxxen_*b;rzgd ﬂ;:‘ﬂ; Engineer: DB |SheetNo: AT A
ENGINEERING one: (920)843- 4 . " : .
Fax: (920)845-1048 R1843 Austin WTP #4 - |Dete: 9/16/11 (Rev:
Template: REI-MC-5707 www rice-inc.com Chk By: Date:




bl

PostAnalysis: Ep=FEr

_ WyLo(a- 1a)”
Bopt = 3.Ep (Txp)
P.0.85-(h - L)

3Ep(Ip)

Mzx Defieciion:

Axp2 =

_ Wrk(n- Let) . wh-L-[h3 ~(n- Lst)?':l
ST B 3 (B + (Bpla))

h
Agllp= 12

Case 1~ Uniform Load:

Mg = {Wi-Loh) + Wy LAt

Mip2 = WiyLe(h — Lst) + Wy L-Axpi

Mxpmax = O.S‘Mxp‘[ll + Mquz + MX]]'QB

. SHT
Guardrail "A" Analysis
AlB
Aypl = 0.832 in
Axpz =0.566 in

jn  Per ASTM Specification E985

Mxpma)( = 10875 Ibin

Mxpmaxz = Ds'Mxp?,‘ql + Mxp2q2 + Mxp2q3 Mxpmm = 7875 Ibin
Case 2 - Point Load:
Mipmexd = P-{b — Tgf)-0.85 Mypmaxd = 5355 lbin
Mzpmax3 = (P-1r0.85) Mypmzx3 = 7395 Ibin
Max Post Stress:
max(Mxpmaxz »Maypm ax4)
o= o e
Fopx:= | {(Fopx1-133) if BC=1 iy = 25000 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Tz = maxMypmax, Mypmax3) s o2 = 21366 si
X Tep + Tst)-Sxp 2 ¥
i
Max Stub Stress:
fhat i= max(Mxpmax.Mxpmax?.)‘—_ISL o gt = 17454 psi
{Txp+ %) Sst

Calculation Results:

Phst = 25000 081

1}
Intp1 = mi _ﬂ)px Top2 la_s_t_)

Fipx Popx ” Fost

max] s, Hxpz, &
POSTS:= ["OK" if Infp)<1a m{ #pl Sxp? 101) <

Intp] = 097

POSTS = "OK"

Aglip
'EAIL" otirerwise
105 School Creek Trall | Project Description: Job Na: R11-09-01H
RLCE Luxsmburg, W 54217 Eoes OB [shesiNo. ALD
ENGINEERING Phone: (920)845-1042 . : :
Fax: (020)845-1048 R1843 Austn WIP #4  |Date: 0/16/11 |Rev:
Template: REI-MC-5707 www rice-inc.com Chk By: Date:




2-Bolt Base Plate

SHT
AZ

Ry = 250 b
{2 8/16" X 1" SLOTS FOR 1/2"#
S.S.HHM.B. % 2" LG. (FIELD

DRILL STRINGER TO MATCH}

13"

Mmax = 10875 lbdin

i

1 g

AS NOTED l

{2) 3/8" TAPPED HOLES
FOR 3/8" S.S. SET

SCREWS X 1/2" LG, Chk shear on shoe wall:

) 1/2°% (sCH. 40) ] CAST ALUM, BASE PLATE 5
- SHIP LOOSE & FIELD

M. PPE (ATTACH) inex

P=—
0.67-(2315)

STRINGER (NOT ‘mf&w
BY RAILUNG MFR) X (P+Rmax]
1 i 1 n g = —‘———
LT LR 203592
3 1/2" 3 9/2"
- Py 0.57+{18000)
1.68
LEVEL STL. LINE POST ]
|BoKD-11¢] 1= F_"
Y
Chk Aluminum Base Plate:
L1=17 in
12:= 2625 in
1:=0563 in
Chk Bolts to Steel Stringer: L=L11-(2D)
i3 Y
Vi —2X V= 125 Ib P
2 d
Mmax
Th= ——— Tp= 4350 b WMy == 0.5-P-0.9375
b= 5125 b )
_ 1.3-(18000)
Vgl i= 0.196-23094 Vall=4526 B 165
Talf := 0.142 sa000- 227 Ta]l = 4671 ib tregl = Mp16
alt = L. 0456 all reql = Rz
2 2
Vi To tregl
B=|—| +|7 13=0.87 Ini=—"
2 (Vall] (Tall) 1

d=25 Inisleeve dia.)
P = 6834 U]
fy = 5622 psi
Fy=6218 psi
I1=05  Shear Stess “OK"
D1:=13125 in
D2:=125 in
L=438 in
P=4330 b
Mpl =203  inlb
¥y = 14182 psi
feql = 0573 in

L= 1.02 2% OverCk

Use (2} - 1/2" Dia. S.S. Thru-Bolts
or Drill & Tap w/ 3/8" Min, Thread Engagement

lise Cast Aluminum Base, as shown
535 casting alloy, Fu= 35 ksi min.

Condition "CW'" - Fy = 65 ksi

RLCE 11_05 S:;Eool Cﬁe;d:;ﬁl Project Dasctiption: Job No: R11-09-01H
uxemburg, ) —— -
ENGINEERING Fhone: (920)845-1042 : ] Englr.neer. D8 She?t ot A2
Fax: (920)845-1048 R1843 Austn WP #4  |Date: 9/16/11 |Rev:
Template: RE-MC-2002 www rice-inc.com Chi By: Date:




SHT

Guardrail "B"

OO

T 1 1/2"% (SCH. 40)
' AD/ALUM. PIPE
) W
S 11/2°% (SCH. 40)
/ALUM. PIPE
::“O 1 N
TJ] [ Pl
|l__—16" LG. POST STIFFENER
& 47 EXTRUDED ALUM. “F”
- PLATE AS SHOWN ON
PLANS — SEE SHEET #FPi
FOR DETAILS & NOTES
BOKD—16L
D—2
=)
(U.N.O.)

SECTION /4
I3

Note: Siructural steel, Concrete, CMU and all
other anchorage substrates designed by others

ROCKY MOUNTAIN RAILINGS

1:35 S;]:ool C‘;s]eskdr';a;il Project Description: Job No: R11-09-D1H
R I.rﬂE uxemburg, : = - -
F = ) gineer: JDB |SheetNo B
ENGINEERING Phone: {320)845-1042 ] : .
Fax: (920)845-1048 R1843 Austn WP #4  |Date: 9/16/11 |Rev:
Terplate: REI-MC-5707 www rice-inc.com Chk By: Dale:




: ar These calculations are based on empecal fest data
Pipe Railing & Post ] . SHT
: peranmed by Juilus Blum & Co,, Inc. Guardra.ll mn Anatysm
Input Variables: Bl
Fy:= 50 pif Load Case 1 {Uniform Load)
Pyi=0 plf Simultaneous Verical UniiormLoad
o
P =200 b Load Case 2 (Point Load) — 1 1/2"¢ (SCH. 40)
1 audw PEE
Lyp = 20 in Unbraced Length of Post T
h:= 42 in Ralling Height R
o
L= 60 w [ 5-0° MAX POST SPACING | 5 /1 1/2"0 (SCH. 40)
ALUM. PIPE
Number of Railing Spans:
1 span E= 1? xr _E;_
2 span ~ "~ ||._——16" LG. POST STIFFENER
3 ormote spans r B
[8)] 19 ne—n
Railing Section: Post Section: R ;’L A%?i%D %DH Oﬁ‘,\l’# MdN F
7 1147 scnd. 40 ™ 144" Schd. 40 E(ISQNSE— SEE SHEET #FPI
[ TAILS & NOTES
T 114" Schd. 80 T_: 5 14" Schd. 80 SSKD=TEE
V. 1412 8chd. 40 ¥ 112 sehd. 40 D-2
15 41/2" Sehd. 80 [T 14p2"schd. 80
i 112 whe T 142 wbe )
™ 2" Schd. 40 T~ 2°5chd. 40 QE(\—HON l
T 2'schd.80 [~ 2" schd. 80 il _./F?_\
Railing Temper: Post Temper: U
™% 06315 i~ 606318
[ 6083-T6 . 800515
¥, 8081-T6 or B105-T5 [V 6061-T6 or 6105-T5 Al caloulations below
e
I 4/3increase aflowed T Post Welded to Base Plate this line are automatic
Ralling Properties Post Properties
S 051; e .. D a1 Computational Factors
ser= - Mel k= . A R
iyr= ] 031 = 0.31 SRy = TT SRy =635 K= (Bql) + (802 + (9593 E1=%
&= T 0378 ‘Sir=’ T T 087 ‘ ]
;Syr= . = .326" ﬂi,: - ': ' ’U__SZB x Kg:= (4-ql} + (5q2) + (5-q3} Ky=5
i R R L 0B syl spa=655  Xa=(4Bgh+ (6642 (BT9B)  K3=66
= o 0.145: = 0.145. i

Fy:= 10100000 pst

Tntotr= Tz N in'* 12° Min. Length AL. Ribbed Tube Stub

4

A 4 =0174  in Lgi=12 i
Sger= 0224 o Fipst:= 25000 psi
105 School Cresk Trail {Project Description: Jab Na: R11-08-01H
E l! :E Luxemburg, W1 54217 - " -
ENGINEERING Phone: (920)845-1042 _ Engineer.  JDB JSheetbor Bl
Fax: (920)845-1048 R1843 Austin WTP #4  |Date: 9/16/11 |Rev:
Ternplate: REL-MC-5707 wWw .rice-inc_com Chk By: Date:




Railing Analysis: T Fy SHT
Whi= — W= — Homyn :
b= T vi= T Guardrail "B" Analysis 8] A
Case 7 Uniform Load:
.‘E-Vui'h-T,f’l . .
By = m Ay = 0.225 in  Modeled as & simple span
N s Wy Lt A -
1S R4 B Tyotr wr] =D i
a
allr*= 98 Aglir= 0.63 in  Der ASTM Specification E985
W’h-L2
Myrmax Ho T M}mnx = 1875 Ibein
wer?
Mm = Mxrmax_ =0 Ib.in
L&
[#]
M
Bhryl = ’;mx fory] = 5752 psi
o
Myrmax
forxl i= 3 forx1 =0 psi
XT
Case 2 - Point Load:
Ao p1?
Y27 Ry Brlyior Ayrz = 0.209 in
Myrma2 = % Myemax2 = 2400 loin
Myrmax2
fhey2 = y;m fyry2 = 7362 pei
¥
Tory= |{Bory1-133} i BC =1 psi
Pyl otherwise
Calculation Results:
Tty = (@) + (i"i’l) Tnt;] = 0.23
Bory Fory
Tntrp = -f:—ry—z- Intyz =029
A1, Darl 4 fi
S I “z)s:,\(ﬂ {MJSMEESI
Dally Fbry Fbry F‘bry
*FAIL" otherwise
':_05 S:;DO] C\:'\?le;:z—:a?i'l Project Descrlption: Job No: R11-08-01H
R u E uxemburg, .
] ) Engineer: IDE (SheetNo: Bl A
ENGINEERING Phone: {920)845-1042 . . - -
Fax: (920)845-1048 R1843 Austin WTP #4  |Date: 9/16/11 |Rev:
Template: REI-MC-5707 wWww .rice-inc_com Chk By: Date;




Post Analysis: Bp=Er

RSN

P-0.85. (b~ Lst)

Ayna =
T

Max Deflection:

o Wiy L{n - Leg)® . Wh-L-[h3 -(v- Lst)ﬂ
T 3Byl 3] (Bplup) + (BpTat)]
Aﬂp = %

Case 1 - Uniform Load!

Guardrail "B" Analysis

SHT
B B

AXPI ~ 0,719

Axpz = 0.489

in

in

in

in  Per ASTM Specification E985

MXP = (Wh'L'h) + Wv'L'Atot Mxpmax = D.S‘Mxp'ql 4+ Mquz + Mxp'qa Mxpmax = 10500 Ihin
Mipa = WirLe(b - L) + Wy LeAxp) Mpmmc2 = 0.5-Mxp2-q! + Mypa2 + Myg2-c3 Mypmaxg = 7500 lovin
Case 2 - Point Load:
I
Mypmaxd = P-{b ~Lgt)-0.85 Mypmaxd =5100  lbic
Mypmax3 = (P-h-0.85) Mipmaxd = 7140 1bin
Max Post Stress:
max(MxpmaXZ,Mxpmax4) .
e T
Fupxi= | (Fopr11133) f BC=1 psi
Fopxl otherwise
Max Post/Stub Combined Stress:
o2 = ma.x(M max-Mx; ug)‘—ﬂ—v—— ﬂ_, 2= 20629 psi
P P BIEESS (tp + Tst) Sxp P
Max Stub Stress:
Toy
Tomt= m”(Mmem,Mxpmaﬂ)“W_s; fge = 16832 psi
. Figt = 25000 psi
Calculation Results:
fispx  Thpx2 fbst)
Tatyg = , = Tnty] = 0.52
91 Fipx Fopx * Fost, ol
W Axpl, Hxp2,
POSTS 1= |"0K" if Ttpy < 1A — (Brp1 Logp2e B _
Aglip
"RAILY otherwise
105 School Craek Trail | Project Description: Job No: R11-09-01H
R l! E Luxenburg, WI54217 FEaprT— Sheet No:
T ENGINEERING | Fone: (220)845-1042 . gneer. IDB |Sheetio: BB
Fax: (820)845-1048 R1843 Austn WIP #4 - |Date: 9/16/11 [Rev:
Template: REI-MC-5707 Www rice-inc.com Chk By: Date:




3,500

3.000 0.500
(f\i lf‘l
Wi
=N l
| N
- |
° —J\%Jp/f—
k\}‘ |LJ‘)
2 1/2"
o8
("h‘
v
& : N
- m >
Fojr=n

Chk Anchor Bolts (assume f'¢=4,000 psi cone.):

R;
V= —’"23-1.6 Viy= 200 b

Mmax
Ths

- X a6 = 4651 Ik
(L1 - D2)-0.85-3 T

See Next Sheet for Calculation

Use (4) - 1/2" Dia. §.S. Threaded Rods
With Hilit HIT-RE 500 SD Epoxy Adhesive
Embedment = 4-1/2"

Edge = 3-1/4"

End = 3-1/4"

Surface Mowt Anchor SHT
Annlysis B2

Rmax = 250 b

Mmax = 10500  Iin

d:=235 In (sleeve dia)

Chk shear on shoe wall:

Munix

P
0.672.375)

iP + Rmax)

S 0an @

_ 0.57-(18000}
e Q3T LBO0)

P = 6399 o

By = 5435 psi

Fy = 6218 psi

1.65
fy
I=— I=0.47 ShearStregs "OK"
By
Chk Aluminwn Base Plater
Ll=35 in D1:= 075 in
12:=35 in D2:=075 in
L:=12-{2D2) L=35 in
1.3-(180009 .
y:= —l_ﬁs_ Fy: 14182 psi
M,
= R P=2100 Ib
d2
2
P.0.5
Mpl:= 523 Mpl = 771 in-lb
3.5
! Myl 6 1 0255 i
18 3 ey = n
treq H o w
I:= o 1=051 Bending Stress "OK

Use Cast Aluminum Base, as shown

535 casting alloy, Fu= 35 ksi min.

RICE 105 School Creek Trail |Project Description: Job No: R11-09-01H
Luxerrourg, Wi 54217 e -
= ENGINEERING Phone; (820)845-1042 ] Engineer;  JDB _|Shestho: B2
Fax: (920)845-1048 R1843 Austin WTP #4  |Date: 9/16/11 |Rev:
Template: WwWWw.rice-inc.com Chk By: Date:




PROFIS Anchor 2.2.1

www.hilti.us

Company: Page: 1
Specifier: Project:

Address: Bub-Praoject | Pos. No.:

Phone | Fax: -|- Date: 8f16/2011
E-Mail:

Specifier's comments:

Input data

Anchor type and diameter:
Effeclive embedment deplh:
Meteral:

Evaluation Service Repori:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile

Base material:

Instaliation:

Reiniorcement:

Seismic loads {cat. C, D, E, or F):

Geometry [in.] & Loading b, in.-lb]

HIT-RE 500-50 + HAS-R 304/316, 112
P = 4500 0. (0, = - N}

ASTM F 583
ESR 2322
41/20101 -

deslgn method ACI 318 f AC308
g, = 0,000 in. (no stand-off); t = 0.500 in.
I, %1, x t= 3,000 x 8.000 x 0.500 in. {Recommendad plale thickness: not caloulated)

no profile

uncracked concrete , 4000, £ =4000 psi; h = 8.000 in,, Temp. shoriflong: 32/32°F
hammer drilled hale, installation condltion: dry

tension: condition B, ghear: condilion B; no supplemantal splifiing reinforcement present
edge reinforcement: none or < Na. 4 bar

no

Proof | Utilization {Governing Cases)

Design values [Ib]

Utllization [%]

Loading Proof Load Capacity BBy Slatus

Tension Concrete Breakout Strength 4651 . 4R62 95f- oK.

Shear Concrete edge failure in 200 2624 -17 oK
direction x+

Loading Py Bv ' Utilization B,,,[%] Status

Combined tensich and shear 0.957 0.068 - 85 oK

loads

Warnings

- Flease cansider all details and hintsiwarnings given in the detalled reportl

Fastening meets the design criterial

Input data and results must be checked for agreament wilih 1ha existing canditions and for plavsibiity!
PROFIS Anchor ( &) 2003-2000 Hilti AG, FL-9494 Schaan  HIKl Is a reglslered Teademark of Hiltl AG, Schaen
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SECTION

Guardrait "C"

SHT

1 1/2”¢ (SCH. 40)

ALUM,

PIPE

1 1/2"¢ (SCH. 40)

ALUM.

4" EXTRUDED ALUM. "F”
PLATE — AS SHOWN ON

SEE SHEET #FPI

PLANS.

PIPE

- ~— 12" |G. POST STIFFENER

FOR DETAILS & NOTES

BOKD—18A

80KD—-18D

D—-2 |

D—2

)

ooV

Note: Structural steel, Concrete, CMU and ail
other anchorage substrates designed by others

(REMOVABLE)

ROCKY MOUNTAIN RAILINGS

Template:

ENGINEERING

REI-MLC-5707

105 Schoo] Creek Trail

Luxemburg, W1 54217

Pnone: {920)845-1042
Fax: (920)845-1048
www.rlce-int.com

Project Description:

R1843 Austin WTP #4

Job No: R11-09-01H
Engineer: DB |Shest No:
Date: 9/16/11 |Rev:

Chic By: Date;




» spe These calculations are based on emperical test data
_E!QER&HIHQ& Post perfarmed by Jufius Bium & Co., inc. Guardrai "C" Analysis SHT
input Variables: Cl
By = 50 i Load Case 1 (Unlform Load)
Fy:=0 mf Simultaneous Veriical Uniform Load
— i L{:jio 1
P =200 17} Load Case 2 (Point Load) —l— 1 1/2 b (SCH. 40)
A ALUM. PIPE
Lop= 26 in Unbraced Length of Post ﬂ +o
hi= 47 n Railing Height
— ™ 1 1/2"¢ (SCH. 40)
L= 60 i | 5-0" MAX POST SPACING _| | ALUM. PIPE
Number of Railing Spans:
1 span T © 1
1 1]
2 span v el T £~— 022" G, POST STIFFENER
_ |
3 or mora spans I s
Railing Section: Post Section: K 4" EXTRUDED ALUM. “F"
I 144" Schd. 40 . i 114" Schd. 40 - 1/ PLATE — AS SHOWN ON
al PLANS. SEE SHEET #FPI
{7 114" schd. 80 I 144" send_ 50 f:rm FOR DETALS & NOTEé
¥ 1 4/2" Schd. 40 ¥ 142" Schd. 40 o BOKD—18A| [BDKD—18D
s D—2 D—2
* Sehd. 80 o4 .
I 112" sed 112" Schd. 80 © (REMOVABLE)
™ 4 172" tube I 11z wbe
I 2vschd. 40 [ 2" schd. 40 i
{ 2"schd. 80 7 2"scnd. 80 SCLCTION R
DL
Railing Temper: Post Temper: Q]
I 50635 ™ ao063-T6
L’ 608316 ™ 6005-T5
I¥. 6061-T6 or6105-T5 ¥ 6061-T6 or6105-T8 ,
) B All caiculations below
" 4/3increase allowed | Post Welded to Base Plate 7 this fine are automatic
Rafling Propetties Post Properties .
e R - Computational Factors
hr= 0.31. lkrs 03 R
TR — 'jfsii“ iyr= 031 SR1=— SRy =653 Ki:=(8qD) + (809 +(95q3) Kj=8
Sre= 7Y T 0328 Sxf= T 7 T haze T
By T 03 = 04 Kg = (dql) + (562) +(5-93) Ka=5
z ———— g —— —— - - . . —— _‘R_
iR= ... bes R | 08 spy=-" SR3=65S 3= (48q1) + (66.q2) + (87q3) Ka=66
= . 0B t= - 0.145. tp

Bri= 10100000  pai

Tetotri= Fxr it Taorp=Tip in? 18" Min, Length AL, Ribbed Tube Stub

. &
A 4 Tgr = 0.174 in =15 i
o= s ey 8 ¥ , e
Sgt:= 0224 in Flagt = 25000 psi
105 School Creek Trall | Project Description: Job No: R11-09-01H
R l! E Luxemburg, W1 54217 -
DhEAchd ) gineer: DB |SheetNo: C1
ENGINEERING Phone: (920)845-1042 . - -
Fax: (920)845-1048 R1843 Austin WP #4 Date: 9/16/11 |Rev:
Template: REL-MC-5707 www .rice-inc.com Chk By: Date:




Railing Analysis: Fa Fy SHT
= —— — — 1an *
W= Wyi= 2 Guardrail "C" Analysis o1 A
Case 1 Uniform Load:
Al = sonL” in  Modeled a a simpl
vl = TSR Byrl = 0,225 in i as 4 simple span
swyl?
Axr] = e T Ayr1 =0 in
U,
alr'= 56 Aglir= 0.63 in  DPer ASTM Specification E385
W]I-L2
Myrmax:’—‘ X M}Tmax = 1875 Ibin
1
WL
Mmax = ’K_' Mxm’lax =0 Ibin
1
D
Myrninax
foryt = —— 1= 5752 psi
v fory
M
ozl = L Tt =0 psi
Bxr
Case 2 - Point Load:
A P
Y27 K3 Eripor Ayrz - 0.209 in
PL
Myrmax2 = “K—z‘ Myymax? = 2400 [b-in
Myrmax2 .
fy2 = Syr fyryz =7362 psi
Fory= |{Fbry11:33) ¥ BC=1 psi
Fhryl otherwise
Calculation Resulis:
f;
Inty] = (EE_’Q) + (ﬁf_ﬂ) Iniy1 = 0.23
Fory ] \ Fbry
Intyy o= M Inipg = 0.20
Fbry
Dol Agrl A f
pars Jrowe i Ay A 3”2)51,\[“’“‘1 oDy, D2 oy
Agly Fory Fory Fory
"BATLY otherwise
1:}5 S:Eooi %ik‘;a;l Project Deseription: Job No: R11-09-01H
RLCE#_E-I—VFGEVEE G P:::e: (;rz%)a 451042 Engineer: IDB |ShestNo: (1 A
Fax: (920)845-1048 R1843 Austn WP #4 Date: 9/16/11 |Rew:
Template: REEMC-5707 www rice-Inc.com Chk By: Date:




Post Analysis: Ep:=Er SHT
Guardrail "C" Analysis
3 ClB
_ WiyL{h-Ls
Xpl 3= B'Ep‘(]xp) Axp] = ().872 in
3
P-0.85-{h - Lgg)
Agpai= — Axpz = 0 i
*%p2 3-EF- (pr) xp2 562 n
Max Deflection:
3 3 ]
e Wiy'Le (b~ Lst) .\ Wh-L-[h ~ (b —Lgt) :l PETTT .
3Eplep 3] (BpTp) + (Bpla)]
b ) A
Adip= 7= n  Per ASTM Specification E985
Case 1 - Uniform Load:
Migpi= (Wi Loh) + WyrLe gt Mypmax = 0.5-Mxpql + Mypq2 + Myp3 Mypinax = 11750 [b+in
Mypiz= WhLo(h Lgy) + Wy-LeAyp] Mypmax2 = 0.5-Mxpz-al + Myp202 + Myp293 Mypmax2 = 8000 Ibein
Case 2 - Point Load:
™
Mypmand = P'(h - Lst)'0-35 Mopmaxd = 5440 Ibin
Mypmax3 = (P-h0.25) Mxpmaxd =7990  Ibin
Max Post Stress:
mix{ Mypmaz2 . Mxpmaxd
S
Fopx= |{Fopx1:133) if TBC=1 T = 25000 psi
Fhpw1 otherwise
Max Post/Stub Combined Sfress:
I
Topx2 = mﬂx(Mxpmax,MxpmaxB)' ald fpx2 = 23085 psi
tlxp +T5t)-Sxp
Fiypy = 25000 psi
Max Stub Stress:
st
= tax{ M; M %3 = 18858 i
fost {(Mxpmn . Mypma ) m psi
Calcuiation Resiilts:
fopx Thpme2 fbst)
Intyy == max| ——,——— ,— Tntp] = 0.98
#l Topx” ¥ppx  Fbst vl
Agrl, Axps &
POSTS:= |"OK" if Tnotp) 1A s G W <1
Agllp
"FAIL" otherwise
105 School Creek Trall YProject Dascription; Job No R11-09-01H
R lg E Luxermburg, Wi 54217 — -
T ENGINEERING | Phons: (820845-1042 _ Engneer. IDB |[ShestMo: CI1B
Fax: (920)845-1048 R1843 Austin WIP #4  |Date: 6/16/11 |Rev:
Template: REL-MC-5707 www .rice-Inc.com Chk By: Date:




Side Mount SHT
1 Anchorage c2
[ Rrax=250 b
ok Mg = 11750 Ibrin
Ll:=46 in
\Cﬁ .
L2:= 523 in
p/‘j Chk Extruded Aluminum Bracket:
I f
. : =~ P R P=2208 Ib
L] Ml = 19 T ™ :
I | o =
| } - P
St | oo ~ My = —0.688 Mp =760  inlb
|
oy = 6M
Il 1 it 2(_0 "Nl N
o ¥ freg = J 28000-L1-0.85 feq =018 0
-1
Bl H—
| t
S = 1=0.71
3 3» s 0.25
4 __I 4 M=
¥ 1
23 /64"—'/ 52" ~2 3/ 64" Use Side Mount Brackef, As Shown
8 . 6105-T5 alloy
Chk Anchor Bolts: (Assume fc = 4000 psi Conc.) Chk TEK Screws:
Rmax
—— = R,
Vp=— 1.6 Vy, = 200 Ib _ e V< 125 b
(2)
Mmex Rmax '
Tp = (Lz.l.g,gs T3 ]‘1‘6 Tp=4013  Tb Vi = 2148:0.333 Vg=715 b
See Next Sheet for Calculation v
Ip:= [V—] =017 <10
Use [4) - 1/2" Dia. 5.5, Threaded Rods o
With Hilti HIT-RE 500 _Epoxy”Adhe.swe - Use (2] - #17 5.5. TEK Screws
Embedment = 4-1/2 300 Series 5.6
Edge = 2-3/4" —
End=3"
105 Schaol Creek Trall fProject Description: Joh No: R11-0%-01H
R “ E Luxemburg, Wi54217 ¢ . .
__EGINEERING Phone: (920)846-1042 . Engineer: TDB |ShestNo: 2
Fax: (920)B45-1048 R1843 Austin WP #4 Date: 9/16/11 |Rew:
Template: REMC-5741 www .rice-inc.com Chk By: Date:




Side Mount SHT
Anchorage C3

Rpax =250  Ib

My 2= 11750 Toein

22" LG. POST STIFFENER \
\\Fq (4 8/16% HoLes For L1=6 m
1 1/2"% {SCH. 40} 1/2" X 8" LG. S.S.
ALUM. PIPE \ HILTI (RIT-RE 500-SD) 12 := 5.25 in
EPOXY ANCHORS
e g 2 Chk Extruded Aluminum Brackei:
{1} 7/16"8 HOLE FOR N - R
(1) 3/8"¢ ¥ 3" LG. 5.8, Myax
MACH. BOLT. POST HOLE . | L P:= + Rynax P=2208 Ib
T0 BE FIELD DRILLED. = o L1
4 ]
- —1 P
. My i= —0.688 My =760  inlb
{GRIND FLUSH>—..7—9””; 2
/% / -L- % s
1/2" ALUM. PLUC/ 4 __
? B I " .
7/16" WEEP HOLES 8 i 216 trog = ’ e foq =018  in
2800C-L1-0.85
CONC. SIDE MOUNT 4-HCLE
[Bkp-1e0] (REMOVABLE) g Lm0
T 025 o

Chk Anchor Bolts: (Assume f'c = 4000 psi Conc.)

Rmax

V= -1.6 Vi = 200 Ib

Mmax Rmax
Ty |k —— |16 Ty=4413 B
121-085 2

See Next Sheet for Caleuiation

Use [4) - 1/2" Dia. 8.8. Thyreaded Rods
With Hilti HIT-RE 500 Epoxy Adhesive
Embedment = 4-1/2"

Edge = 2-3/4"

End=3"

Use Side Mount Brackest,_As Shown

6105-T5 allpy
Chhk Thru-Bolt
Rmax
= V=250 HJ
(D
Vo = 1614 Vg =1614 b
Ip: A I, =015 <1.0
2= 2= :
Vay

Use (1) - 3/8" Dia. S.8. Thru-Bolt
300 Series S.S.

RICE

ENGINEERING

Luxemburg, W1 54217
Phone: (820)845-1042
Fax: (820)845-1048
www . ree-inc.com

Template: REL-MC-5741

105 School Creek Trail | Project Description:

Job Not R11-09-01H

Enginesr: JDOB |ShestNo: 3
R1843 Ausin WTP #4  |Cate: 9/16/11 [Rev:

Chk By: Date:




www.hilfi.us PROFIS Anchor 2.2.1
Company: FPage: 4

Specifier: Froject:

Address: Sub-Praleci | Pos. No.:

Fhone | Fax: Date: 21672011

E-Mail:

Specifier's comments:

Input data

Anchor type and diameter!
Elfeclive embedment depth;
Material:

Evaluation Service Report:
Issued | Valid:

Proaf:

Stand-off installation:
Anchor plate:

Profile

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F:

HIT-RE 500-5D + HAS-R 304316, 1/2

Nype = 4500 0. (Moggen = - in)

ASTMF 593

ESR 2322

AM12010 | -

deslgn method ACI 318  AG308

e, = 0.000 in. (no stand-oif); t = 0.500 in.

1, x],x t=3.000 x 8.000 x 0,500 in. {(Recommended plate thickness: not calculalad)
no profile

uncracked concrete , 4000, £, = 4000 psl; h = 8.000 in., Termp. shortflong: 32/32°F
hammer dritted hole, installation condition: dry

tension: condifion B, shear: conditlon B; na supplemental splitting reinforcament present
edge reinfercement: none or < No. 4 bar

no

Geometry [in] & Loading [lb, in.-1h}

Proof1 Utilization {Governing Cases)

Design values [b] Utilization [%]
Laading Proof Load Capacity BulBe Status
Tension Concrete Breakoul Strength 4413 ' 4623 95/ - oK
Shear Concrete edge failure in 200 3803 -15 OK
direction y-

Loading By By d Utillzatian %] Blatus
Combined tension and shear  0.855 0.051 - a4 OK
loads
Warnings

« Piease consider all details and hinte/warnings given in the detailed reperi)

Fastening meets the design criterial

Input dala and results must be checked for agreement wilh the existing conditions and for plausibilltyl

PROFIS Anchor { ¢ ) 2003-2000 Hill AG, FL-8484 Schaart HIli is @ repistered Trademnrk of Hilll AG, Schasn



Side Mount SHT

Lo Anchorage C4
*Tj@tf’ ] Rpaxi= 170 Ib
o

My = Byaed? = 7990 Ibein
1 1/2" (SCH. 40) ® 23" LG. POST STIFFENER e T TmER
ALUM. PIPE

11:=35 in
{2} 9/16"@ HOLES FCR
1/9" X 6" LB. S.5. .
HILTI (HIT-RE 500-5D) 12=25 in
ERCXY ANCHORS

STD. ALUM. SIDE MOUNT
BRKT. (SHOP ATTACH TO
PIPE W/ (2) #17 ¥ 1" LG,

5.5. TEX~SCREWS) } | g\._ 3 Chk Extruded Aluminum Bracket:
jun
# !:{ A | _9:‘&\ bW Minax
s, P= + Ry P=1768 b
=| ?I % 3-\5- 5 1 max
| ¥ g
;aa il i
Z P .
21Jg" | I' 21JE“ Mpl = -;0.688 Mp] = 608 in-1b
5%..
CONC. SIDE MOUNT 2—HOLE o | M =018
BOKD—1BE ®37J 28000-1.1-0.85 )
t
. 1=07
0.25
Use Side Mount Bracket_As Shown
6105-T5 alloy
Chk Anchor Bolts: {Assume f'c = 4000 psi Cone.) Chit TEK Screws:
Rmax
— - R,
Vyi= 16 Vy= 272 Th Ve max V = 85 Ib
)
Mmax Rmax
o= [LZ-]-O.SS ! }1'6 T,- 6288 1o Vg = 2148-0.333 V=715 b
See Next Sheet for Caleufation ' v
Iy=|— Ip=0.12 <10
Vaall

Use (2} - 1/2" Dia. S.S. Threaded Rods
With Hilti HIT-RE 500 Epoxy Adhesive
Embedment = 4-1/2"

Lse (2) - #17 8.S. TEK Screws
300 Series S.S5.

Edge = 4-1/2"
End = 4-1/8"
155 S:;;Dm C\;\?Ieskzl-;a;l Project Description: Job No: R11-09-01H
R ICE uxermburg, " '
ENGINEERING Fhone: (220)845-1042 i EHQ‘I?GEF- JDB She:-at No: C4
Fax: (920)B45-1048 R1843 Austin WTP #4  |Date: 9/16/11 |Rev:
Template: REI-MC-5741 www . rice-inc.com Chk By: Cate,




PROFIS Anchor 2.2.1

wwshilflus

Company: Page: 1
Specifier: Project:

Address: Sub-Project] Pos. No.:

Phone | Fax: -1- Dete: 9/16f2011
E-Mail:

Specifier's comments:

Input data

Anchor type and diameter:
Effective smbedment depth:
Material;

Evealnalion Service Reporiz
Issued | Valld:

Proof: -

Stand-off installalion:
Anchor plate:

Profiie

Base material:

Installation:

Reinforcement:

Selsmic loads (cat. C, D, E, or F):

Gesmetry [in.] & Loading [, in.-lb]

HIT-RE 500-5D + HAS-R 304/316, 1/2

Mg = 4500 I (D gy = = 1)

ASTM F 693

ESR 2322

47172040 | -

desipn method ACI 318 / AC308

e, = 0.000 in. (no stand-off); £ =0.500 in.

L x1,xt=3.000x6.000x 0.500n. (Recommended plate thickness: not calculated)
no profile

uncracked soncrete , 4000, £ = 4000 psi; h = 8.000 in,, Temp. shertong: 82/32°F
hammer drillad hole, installation condition: dry

{enslon: condition B, shear: condition B; no supplemental spliting reinforcement present
edge relnforcement: none or < No.4 bar

no

Proof | Utilization (Governing Gases)

Design values [ih] Utllization [%]
Loading Proof Load Capacity Byl By Status
Tension Concrete Breakout Strangth 62BB 6358 oo {f. 0K
Shear Concreie adge failure in 200 6729 -3 oK
direciion y-

Loading B By £ Utitization B, [%] Staius
Combined tension and shear 0,989 0.030 - B5 oK
loads
Warnings

« Piease consider all detalls and hintsfwarnings given in the detailed report!

Fastening meets the design criterial

Input data and resulis must be checked for agreement with the existing candilions and far plausiblly!
PROFAS Anchor { ¢ } 20022009 Hilli AG, FL-9484 Schaan Hiltlls a regislered Tradesark of Kl AG, Schasn




Guardrail "D" SHT

g/ (o]

| —

1 1/2"8 (SCH. 40)
ALUM. PIPE

il

1!__91’

1 1/2"¢ (SCH. 40)
ALUM. PIPE

0 ¥ F“'\\
" 1 1 o "

24" LG. "X” BAR

S 4" EXTRUDED ALUM. "F"
o PLATE AS SHOWN ON
I

PLANS — SEE SHEET #FPI
. - FOR DETAILS & NOTES

! ‘ h //‘GRATING (NCT BY R.M.R.)

A
. [80KD—19D
0 | D—-2
! !

/\/ERIFY CHANNEL

o (NOT BY RM.R.)
LS . |
SECTION 1

T\

e/

Note: Stuctural steel, Concrete, CMU and all
other anchorage substrates designed by others

RPOCKY MOUNTAIN RAILINGS

‘1_05 School C\ESIERdEIa“ Project Description; Job Mo R11-09-01H

R l ! ‘ E uxemburg, W1 54217 . .

——EJ—\T_G INEERING Phone: (820)845-1042 . Englr:leer. JD_B Shet-at Nt D
Fax: (920)845-1048 R1843 Austn WIP #4  (Date: 9/16/11 |Rev:

Template: RELMC-5707 www .rice-inc.com Chk By Date:




Pipe Railing & Post

Input Varables:

These calculations are hased on emperisel test data
porformed by Julits Blum & Ga., Inc.

SHT

GuaIQIaﬂ D" Analysis -

Fg:= 50 pif Load Case 1 (Unfform Load)
Fy:=0 pif Simultanecus Varical Unliorm Load
P:=200 1h Load Case 2 {(Point Load)
PO
Lyp= 305 in Unbraced Length of Post == 1 1/2"8 (SCH. 40)
4y ALUM. PIPE
b= 48.5 in Railing Height q
L:= 60 w | 5-0" MAX POST SPACING | .
[8)]
Number of Railing Spans: A 1 1/2" (SCH. 40)
1 span r " ALUM. PIPE
2 spah i w© B _;;\
r~ =1 H 24" 16 "X BAR
3 oF more spans v—w_l{)\l 2]
Railing Section: Post Section: -, i 4" EXTRUDED ALUM. “F”
o PLATE AS SHOWN OCN
{7 11/4* Sehd. 40 [™ 114~ send. 40 K PLANS — SEE SHEET #FPI
I 114" Schd. 80 [ 144/ Sond. 80 Er FOR DETAILS & NOTES
. — <3 0
¥ 1112 Schd. 40 ¥ 112" Schd. 40 | |~ GRATING (NOT BY R.M.R.)
—I #}
© 1 4/2" Schd. 80 [ 112" Sch. 80 T %' S —
I- © ¢ . BOKG—19D
I~ 1120 woe 7 112" tube © lr D-2
[ 2 schd. 40 [ 2°schd. 40 VERIFY CHANNEL
i 2"Schd. B0 I~ 2"sohd. 80 X" 1 (NCT BY R.M.R.)
Railing Temper; Post Temper: 1
" °e SECTION /4
. 60B3-TS I BDB3-TE — \Qt }’
i
[ 606318 [~ 6006-T5 !
{7} 6061-T6 or 6105-T5 %" $061-T6 or 8105-T5 ]
All calculations below
[ 4/3increase aliowsd I Post Welded to Base Plate this line are suiomatic
Raifing Properties Post Propertfes computational Factors
. .. . . T 1] aGio!
k= 0.31 = L as &
= 0.3 yr= "ot 8p1= W SR1 =635 K1 = {B.q1) + (8-q2) + {5.5-97) Ki=%8
Bxr= 0.336 “Ser= T 038! T
e 0328 Syr= " oam . Koo=(4gl) + (542 + (503 Fa=5
= 7 085 = 08B gpy:= -2 spy=655 Ka:= (48-q) + (66:92) + (B7-q3) K3=66
= 0.145 = T 045 tp
Bri= 10100000  pai
Tetotr = I in' Tetotp Tp it 19" Min. Length AL, Ribbed Tube Stub
. 4 _ .
]ymu = Iy;[ Iytgh_' =031 in4 }ymtp = Iyp in4 I;H =0249 e LSt =16 "
SSt == 0.249 '.m3 F{)st = 25000 psi
RICE ':?5 5;:00‘ C\:\?[B;d,;a?i'l Project Deseription: Job No: R11-09-01H
uxemourg, 3 ' .
= ENGINEERING Phane: (920)845-1042 _ E‘"g"feer' 1DB Sheft No: DI
Fax: (920)845-1048 R1843 Austn WTP #4  |Date: 9/16/11 |Rev:
Tempiate: REI-MC-5707 www rice-inc.com ChkBy: Date:




Railing Analysis: Fa Fy SHT
- — ey :
W= Wy= 5 Guardreil "D" Analysis Bl A
Case 7 Uniform Loadi:
5~W[,-L4 . :
Agrl = m Ayry = 0.225 n Modzled as a simple span
swpeL
Ayrl = m Agri=0 in
N
allr = g8 Agi= 0.63 @ Per ASTM Specification E985
W];,-L2
M)lzmax = T MYD]JBX = 1875 “J'il.‘.l
Wyl .
Mxrmox == X Myrmax = 0 Ib-in
o
M
oyl = — fory1 = 5752 psi
yr
M
firx1 = J;nnax Ty =0 pai
by
Case 2 - Poinf Load:
2 R Brlyton Ayry = 0.209 in
PL )
M}jnnaxz = E‘ Myrmm = 2400 Thin
Myrmax2
fhry2= y;m fory2 = 7362 psi
¥
Foryi= |(Fory1+133) i TBC=1 st
Foryl otherwisc
Calculation Results:
Tni) = (—ﬂﬂ) + [Er—ﬂ Tnt] = 0.23
Fory Fhory
Tory2
= — Intpy = 0.29
2 By
Boyrla Bxrl A
RAILS = ["OK" if mes{Byrt. A "ﬂ)sl.«(M +(£Dl!)slnfl—)lzsl
Aplir Fory Fory
"FATL" otherwise
1L05 3:12001 er;;;a;i Froject Description: Job No: R11-09-0131
RICE uxemburg, - :
ENGINEERING Phone: (220)845-1042 . Engineer: IDB _[ShestNo: DI A
Fax: (920)845-1048 R1843 Austin WTP #4  |Date: 9/16/11 |Rev:
Template: REL-MC-5707 www .Tice«inc.com Chik By: Data:




s En:i=Er
Post Analysis: P Guardrail D" Analysis SHT
3 Dl B
Ao Wy-L+{(h - Lg)
L= T3 e {Ixp) Bypl=0914 in
. P-0.85(t — Lst)° N .
AN 2 S ®
Max Deflection:
3 3 3
WirL{h - Lsr) Wh-L{l: - (b~ Leg) ]
tot = + -A {=2.091 in
0 3Eylp 3_.[(1.;1).1@) + (Ep'lst):l _
h I
Aglip = Ti in TPer ASTM Specification B985
Case T - Uniform Load:
Myp i= (WirLeh) + Wy L- Aot Mypmax = 0.5 Myp-ql + Mxpg2 + Myyrq3 Mypmax =12125  Io-in
Mypzi= Wh-[.-(h - Lgt) + WV-L-AxP] Mxpmax? = 0.5-Mypagl + Mynoq2 + Myn2-03 Mapmax2 = 8125 1b-in
Case 2 - Point Load:
.
Myxpmaxd = P{h - Lgy)-0.85 Mypmaxd = 5525 Ibin
Myxpmax3 = (P 0.85) Mypmux3 = 8245 loein
Max Post Stress:
max| Mypmax? . Mxpmaxd
o 2ot opoesd) i
(+}
Fipwc= | (o 133) it TC=1 e
Fhpxl otherwise
Max Post/Stub Combined Stress:
L
xp
figa2 = | Mixprmox  Moprmax3) [(eanE psi
Max Stub Stress:
st
= ™. — = .
Fost max(Mxpmax, xpmax?o) (pr +Ist)‘sst psi
: psi
Calculation Resulis:
fhpx  fopx2 ﬁsst)
Tafyy = max N T Intg1 =1
pl = o (Fbpx Fopx  Fbat, P!
ax( Agt, Asp2, A
POSTS = |*OK" if Tnlp] S 1A — (B2 000
Aallp
"FATL® otherwise
105 School Creek Trail | Project Description: Job No: R11-00-01H
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/ - = Side Mount SHT
=z
(NOT BY R.M.R.) 3 Anchorage D2
& Ny
T Ry o= 250 Ib
Mmax = 12125 Ibin
24" 16, "X" BAR {4) 9/18" % 1" LG. SLOTS FOR
_\O" 1/2"6 X 1 1/2" LG SSHHMB. =6
s gom W/SLIP RESISTANT FLANGF NUTS = B
1z ¢AE15JEAH'PT‘§£ Ya (FIELD DRILL BEAM TO MATCH)
! | -~ I2:=3 in
|| .1a
| ol =z
SPECIAL SIDE MOUNT ! . =
BRKT. ¥ 6" LG.\ 0! LI -
{SHOP ATTACH TO PIPE BE
W/ (2) 3/8" X 3" LG. L 5 N
S.5.H.HMB.) || 1
ih} | I m
| ‘ I 1)) 5
5" §||
8 &
,%u .%.,
5”
SPECIAL SIDE MOUNT 4—HOLE
[BokD—19D1
Chk Post Aftachment fo Bracket:
. R
_ Mo | Rosax V=315 b
+(H @&
Vgn = 0.110-23000-(2) V= 5060 b Chk Anchor Bolts:
- 3/8" Dia. 5.8, Thru-Bolts @ 4" O.C. _ Rinax B
300 Series S.S. b=y V=63 Ib
Chk Extruded Aluminum Bracket: Mg Ry
12} 4 X
Ty= _— Ty = 1275 1b
eax 122 4
Pi= = + Rinax P=2271 Ib
Vg = 0.196:23000 Vai=4508 1b
P
I = ™ .18
Mp 5 3 0.8125 Mp=923 inlb oy = 0142 40000-0 1875 Ty=2% b
0.456
&M 2 p)
’ ol ; v T
= =02 n b b
e [ R00001.0.85 froq = 4| — I=03 <10
Vall Tal]
:=-trfg— I[=0.79 Use (4} - 1/2" Dia. S.S. Thru Bolts
0.25

Use Side Mount Bracket, As Shown

(or Drill & Tap - 3/16" Min, Thread Engagement]
Cond "CW", Fy= 85 ksi minimtim
Sfesl Stringers Designad By Others

6105-75 alloy
RK:E 1L05 S::gool C\:sleﬁl:lz'?;i Project Description: Job No: R11-09-01H
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These calculations are based on emperical tesf data

performed by Julius Blum & Ca., Inc.

L.oad Case 1 (Uniform Load)
Simutaneous Verical UniformLoad
Load Gase 2 {Point Load)
Unbraced Length of Post

Raiing Height

%*

Pipe Railing & Post
input Variables:

Fg =50 plf
Fy=0 pif
P=200 )L
Lyp=14 in
h:= 42 in
L:=53 in |

4-5" MAX POST SPACING _|

Number of Railing Spans:

Guardrall "K" Analysis

SHT
K1

1 spah f“
2 gpan F’”
3 ormore Epans f
Railing Section: Post Sectiom: ——— |
I~ 111" schd. 40 T 1 14" schd. 40 ?ﬁ—q_:‘_—‘_ I
™ 114" scnd. 80 I 114" Schd. 80 | b <
¥ 112" schd. 40 ¥ 11" schd. 40 _“_1"—“‘"—“—*—-—&‘_______\
[ 112" Schd. 80 [ 112" send. 80 9,
{ 112" tube ™ 110 wbe - “}’
[ 2*schd. 40 [ 2vSchd. 40 L "
[ 2'Schd. 80 I 2»schd. 80 e — ‘_‘L\L\\:L‘
Railing Temper: Post Temper:
T 5063-T5 I™ eoea-Te
T 6063-Te ™ soosTs
¥ 6061-T5 or6105-T5 V' 5061-T6 or 6105-T5 Al caleuiations below
i 4/3increase allowed ¥ Post Weided to Base Plate this line are automatic
. Raiﬁng Pm{}e_m_ei_ . .POSt Pererﬁes . Computational Factors
;_rf—__ ﬁ :_:;gﬁ%;_ E;: gg: Sl :=~l~:;’ Sg1 =655 Kp=(2ql)+ (8:q2) + (9593 K1=8
i;:i - giﬁg 232 ' ggzg n Ko = (4qi} + (592 + (5q3) K2=35
: : i _:_ cf:gg 8R3= —1;1’ 8R3=6.55 Ka:= (48.q1) + (66:2) + (87-g3) K3=66
Fr= 10100000  psi
Lo = o i oo o 1.59" Dia. x 8" Lo:q Alum. Rod Properties
Lt=0314 i Lsti= 6 in
Tytotr = Jyr i’ Tytotp = Yyp ' Sgpr= 0395 i Tiysti= 16000 pi
RICE 105 School Creek Trall | Project Description: Job No: R11-09-01H
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Railing Anal SIS NOTE: Rall Check Is based on 6 post spacing and Is conssrvative . . SHT
g ¥ ? Guardrail "K" Analysis K1 A
Case 1 Uniform Load: Fu Ty '
Wh = WV = —
12 12
Byrii= 1303 in horizontal bad - Per RISA Mode! Agry = 1303 in  Modeled as a simple spin
Ay = 2+ Baliy =23 fn  Per ASTM Specification E985
Al = 96 ™ 24 allry =% P
Agrl=0393 in  vertical load - Per RISA Madal Axr] =039 in
Aty i= 2
all = 26 Agllrg = 0,55 in Per ASTM Specification EOBS
Wh-I..2
Myrmax = ——— Myrmax, = 1463 Ibein
K
Mxrmax_ = 5447 Per RISA Mode! me= 5447 Ib-in
3}
M-
ryl = ’_,;mx flory = 4488 psi
yr
M,
ol = — flry] = 16709 psi
Sxr
Case 2 - Point Load:
e P
Y2 K Erlyton Az = 0144 in
PL
= = To-i
Myrmax2 = 2= Myrmax2 = 2120 brin
M
fory2:= ymmax2 fioryz = 6503 psi
Syr
Fory= | (Fry1133) if BC=1 ) Foy=25000] ~ psi
Foryl otherwise
Calculation Results:
IJllr] = —E'Dd‘ ] -+ [Ell ].'I'!t]'] =085
Fory /- \ Fory
fory2
Intp = —— Intyp = 0.26
Fory
o] Agr] A A Thnt
panse Jrore i ZuniAya) | Ay 51A[M]+[£bf_yl]shfb_““-sa
Aglirx HAallry Fory Thry Fory
"EATL® otherwise
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H Y Ep:= Epr
Post Analysis: Guardrail "K" Analysis SHT

3 XK1IB
. Wi Lo{h ~ Lgy)
= T (k) Aypl = 1.097 in
-y poss{h-ia) Aoz = 0844 in
Xp2 = ——)— xp2 ="
35 (b,
Max Deflection:
3 3 3
Wi Lo - Lg) Wh-L-[h ~{h-1s) ]
Digr= + _Atot = 1417 in
3Eplxp 3'[(Ep'1xp) + [Ep' 1“)] —
h
- — =3. i rASTM E
Aallp 12 Agilp=3.5 in Per ASTM E985
Case 1 - Uniform Load:
Mxp = {Wh'L']l) + WV'L'&lﬂt Mxpmax =0.5 'Mxp‘ ql + Mqu2 + Mxp-q3 MX]JD’IBX = 9275 Ibin
My = Wh-L- (h - le) + WyrL-Agpt Mypmax2 = 0.5-Myp2-ql + Mxpzqz + Mypza3 Mypmax2 = 7950 b-in
Case 2 - Point Load:
[
Mipmmed = P-{h — Lgt}-0.85 Mypmexd = 6120 Toin
Mixpmax3 = (P-10.85) Mypmax3 = 7140 Jbin
Max Post Stress:
e Marnmen2 » M. 4
Fopz = o msxp xpmasct) fop = 24387 pei
Fopew = | (Fopx1+133) if IBC =1 Topo = 25000 psi
Fypxl otherwise
Max Post/Stub Combined Stress:
fiyon2 2= max(Mxpmax, M max3)"(—_1xpT_ fhpxz = 14134 psi
32 AP 2+ AP pr_,!_ Tt 'Sxp &
' o Fbpxw = 14000 'psi '
Max Stub Siress:
Tst
P M M . fingt = 11816 i
i Mg M) v
i Thst = 16000 psi
Calculation Resulis: !
Intp] := ma % N Topd E) Intpy = 1,01 1% Qver OK
Fopx Fopsew st
max{ Axpl, Axp2.
FOSTS= |"OK" if Infyy <102 A { e “"1’2 o) s POSTS = "OK”
allp
'FAIL" otherwise
105 School Creek Trall | Project Description: Job No: R11-09-01H
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Bmax:= 221 b

¥y

16" L6, POST STIFFENER \q
A
|
|
|
!

1 1/2" (SCH. 40)
ALUM, BIPE

STRINGER (NOT
BY RAILING MFR.)\_ulu :

rwa= 0,502+ 0.5-(0.707:tyz) In (mdlue of weld)

Raked 4 Bolt SHT
Mmag == 9275.cos{§deg} = 9240  lbin Base Plate K2
" {4) 9/18"s HOLES FOR — 4
i/_‘llz"m ¥ 6" LG, 5.5, Lip=0310 in Post
/WLl (HT-RE 500-SD) 4
"] EPOXY ANCHORS =024 in Stub
Y
L bp .
Eed Mmax] = Mmax‘l ]Ylmax]_ = 5124 inlb
& xp + Ist
Ist ,
Mmax2 = Mmax' Mmax2 = 4116 in-lb
Lip + Ist
Chk weld fo base plate:
£ /M‘i i T2 = 03125 in {ihickness of weld)
]
5356
l/_A—\ dp=19 In ¢post dlameter)
ITo__ 1t

o

. L2
SHOP NO_TE!EE% - Avzi= 0707w {2 10) Awp=141 i
D /2% AnowE. WsEkT Suz = 01074y rv) Swa=078  in
LEVEL STL. LINE POST ¢ Muaxt .
anKh—168] W2 = Sz faa =6564  psi
Chk Aluminum Base Plafe: Fy=7000  psi
. . _ . Use 516" fillet weld all around
=5 m D1=075 = 5356 fillor afioy
12:=5 in Di=075 in
assume load is in the direction of 1.2 Chk weld to base P late:
L:=12-(2-D2) by = 025 in {thickness of weld}
A= L;] S A=08 in d:=1.09 in
B=L—A B=27 in = 0.5 + 0.5-(tw) in (radius of weld)
Mmax
Pi=— T=8477 b V= Rmex
Mo = pas” Mpp = 4036  inlb A= () Aw=105
pI= 12 Pt = Swi= tw('lr-rw?') Sy= 035 i
Mp)6 M
trag = ]ﬁ—cmp:]E treq = 0,55 in 5% Over OK T:= ":fxz T=1377% b
¢ 2 T 2
Use 1/2" x 5" x 5" AL Plate b (_] . ( } fg= 7179
6061-T6 alloy Aw)  \Awr0S5
Pyyi= 7000 psi
Chk Anchor Bolts (assume ¢=4,000 psi conc.): 3% OQver OK
v
Vo= pol6 Ve=177 b Use 174" thk Groove weld all around
i Mmax 5356 filler alloy
To= iz D085 16 To=4092 1o
Use (4) - 1/2" Dia. S.S. Threaded Rods
With Hilti HIT-RE 500 Epoxy Adhesive
Embedment = 4-1/2"
Edge = 3-1/4" End = 3-1/4*
Previously Checked with Higher Loads on Sfit B3
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15/16"

STD. END CAP {SHOP
ATIACH TO POST)

CHEEN

T
STD, TANG TEE |
ATOING.  SHOP |
ATVACH 7O POST |
usiNG (1) 47 % V7
1G, S.5. TEK-SCREW.
ATACR TO RAIL
useG (1) 3/8" X
1 142" LG, S.5.
SOCKET HEAD SEU
SCREN TO ACTIVATE
TANGS

4D) ALUM, PIPE
(TYPICAL)

END POST

El

LINE POST

=
|
|
|
1
Wil
VAN
> -
el
|
|
SHOP ATTAC

H

FITTINGS AT WNE

POST USING

§70. TANG FITIING [SHIP LDCSE) Miscelaneous SHT
FELD ATIACH TQ PIFE USING (1)

17 ¥ 1 LG, 5.5 TEK-SCREW X :
ATTACH TD POST USING (1) Connections M1

3/B% % 1 172" 18, 9.5 SUCKEY
HEAD SET SCREW TO ACTIVATE TANGS

STD. TANG CORKER =250 T
FITTING. SHO® ATTACH Rnex
0 POST USNG (1)
17 ¥ 1" L6. 5.
b,

ACH TO RAL ,
USING (1) 3/8% Mpex = 1031 1bin
1172 LG, 54
SOCKET HEAD SET
SCREW TO ACTNVATE
TANGS

(1) #17 X 1" LB. 85

TEK~SCREW

CORNER POST

TYPICAL LEVEL RAIL CONNECTIONS

I 80KD—2

(2) 13/32" HOLES FOR

Chk 3/8" Dia. Set Screws @ Splice:

&' T0 C/L OF 1 1/2" (SCH. 40)
POST (U.N.O.) ALUM. PIPE
TOF OF RAIL

-

i @
|
ALUM. SPLICE LOCK
EXTRUSION SHIP LOOSE
% FIELD INSERT !N FIPE,

ALIGN & TIGHTEN SOCKET
HEAD SET SCREWS

(2) 3/8% X 1 1/4"
5.5. SOCKET HEAD . / I
SET SCREWS i7"

Chk 3/8" Dia. Set Screws @ Tang/Rail:

Mmgx
Voim—— V, = 516 Ib T:=Rypax T = 250 b
0,145
Vo= 1614 b Toy = 31000 —— T = 1318 LIV
al 0341
{)se (2) - 3/8" Dia. S.8. Set Screws per Splice Use (1) - 3/8" Dia. S.S. Set Screws per "Tang”

Cond "CW", Fy= 65 ksi

Cond "CW", Fy= 65 ksi

Chk Splice Piece:  8,:=006 i’ Chk #17 S.8. TEK Screw @ Tee/Post :
M
b= ;1 = psl Vy = Ripax I
pet Vo = 2186-0.25 Ib
Use (1) #17 S.S. TEX Screw per "Tang”
Use Aluminum Splice Piece, As Shown 300 Series S.S.

6105-T5 or 6061-T6 Alloy

ENGINEERING
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-4.1671bfin

i ; 16085
: 30.2
Loads: BLC 1, B0 PLF
Results for LG 1, 50 PLF
Memberz Bending Mamenls {Ib-in)
Rice Engineering SK-1
Joe Bauer 5 ftsplice loads Sept 16, 2011 ai 1:02 PM

5 ft Splice Loads.rad

MiA



Inputs: Wall Rail Br-acket SHT
Analysis M2
Lg:= 60 in {bracket span) A=235 in
hi=0 pif  (horiz uniform foad) B=2125  in ASSUWE GROUT FILLED CMU
wy 3= 50 pIf  (vert uniform load) C=25 in DESIGNED BY OTHERS
P =200 1b {conc. load) D=10 in
Fp := 28000 psi  (Aliowable Stiess) II:=4313 n
3
L:=2 it
[ 413 Stress Increase Allowed 1o 025 in
Herizontal Uniform Loading: &— —— —j
Rjp:= vils R1=0 Ibs =
12
Mj=B-Ry Mj=0 in-lb ) ]
Vertical Uniform Loading: L-— .
R W\lr'2Ls R = 250 ks BRACKET DETAIL
Mp=CRz My = 625 In-b
Wall Anchorage (Horizontal Load Case):
Concentrated Loading: .
My = mae(P T, R L R2-A) Ma = 863 in-lb
M3 = P-mpx(B,C) Mz = 500 in-1b Mg
TP = mg +P Tbs
V= max[Rg,,ZOG) Ibs
Mp= max(Mi ,Mz,Mg) Mp =625 indb Tpy = 1319 Tbs
Vall:=2181  lbs
Fy1 = ] (Fy134) it BC=3 - (ﬁ'@ﬂ)lﬁ? . ( v )1'57 =05 )
Fp otherwise T\ Tall Val) '
Use (1} - 1/2" Dia, S.S. Threaded Rods
R ) W/ Hilti HIT-HY 150 MAX Adhesive
teq= (o7 teq=026  in Edge Distance: 4"
Fol .
End Distance: 4"
Interaction: Embedment; 4-1/2
I._t_“’_q =104 < 5% 0K H
=7 . = Bracket to Grab Rail Screws:
Use Aluminum Wall Bracket, Use (2) #1/4-20 5.5. Fasteners
6105-T5 or 6061-T6 Alloy, 2° Lon "OK" per inspection
106 School Creek Trall }Project Description: Job No: R11-09-01H
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ARCH/ENG NOTE:
HANG—OFF RAIL CORNER NEEDS TO BE
ATTACHED WITH A (SCH. B0) TEE FITTING
RATHER THAN A (SCH. 40) TEE FITTING

TO PROVIDE AMPLE SPACE FOR
CONNECTION TG P—END.

6 TYPICAL FIELD JOINT
150 p 50 g (DET.#90KD—8) \Q’T O
16 16 1 I J |
N |
e 1
(SCH. BO) TEE FITTING .
{ /|l/_ (SHIP LOOSE) X L '1
T | FIELD ATTACH TO © \ |
A | PIPE & POST USING |
R I (1) 3/8" X 1" LG, '
8| | S.S. THRU BOLT & (2)-
/‘I L 1/4% o0/
1 1/2"s (SCH. L}p ?g}élPBSOL{:}LAT HEAD

40) ALUM. PIPE
(TYPICAL)

Offset Rail SHT
Conrections M3
Ry =200 1b

Mg = Ry 3,25 = 650 Ibvin

(COUNTERSUNK) (FIELD
DRILL. 7/32" PILOT
w/ 1/2" COUNTERSINK)

SPECIAL OFFSET RAIL CONNECTION

8OKD—35E |

Chi 1/4« 20 Screws @ Tes:

Mmax

Vie————
1.9-0.5:(2)

b

Chi Thru-Bolis @ Tee:

M]nﬁ)i.

1905

e

0.2
Ty 2= 3100——— T = 1121 | Ib
= 3100

Use (2) - 1/4- 20 5.8, Screws per “Tee”

Use (1) - 3/8" Dia. 8.5. Bolt

Cond "CW", Fy= 65 ksi

Drill & Tap or Thru-Bolt

Cond "CW", Fy= 65 ksi

0.200" min. Thread Engagement

106 School Creek Trall {Froject Description: Job No: R”11-09-01H
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Grab Rajl Bracket SHT
|nputs: Analysis M4
Ls:= 60 in  (bracket span) A=10 in
Wi = 0 pif  (horiz uniform load) B:=2125 in
Wy =50 pif  {verl uniform load) C=125 in r 4'iJS Iy

P:=200 Ib  (conc. boad) D:=10 in l ﬁ
Ty 2= 28000 psi (Allowable Stress) H=425 in - B
L=2 in — i
I~ 413 Stress Increase Allowed £:=0.25 in o -di
2"
O '1' }
Horizontal Uniferm Loading:  — 1 ‘E{
_ wls _ L _
Ri=—5" Ri=0 tbs L BRACKET DETAIL
M1=BR] Mi=0 In-lb
Vertical Uniform Loading:
wyLs
Ry 2 Rp =250 Tos
My = C-Ro M7 = 625 in-l»
My =M + M2 Mp = 625 n-b
Concentrated Loading:
Mp2:=PB Mpp=425 Wb Anchorage to Post (Horizontal Load Casej:
M3 :=HF M3 = 850 indb
My = mnx(Mbl ,sz) Mp = 625 in-b ) Ms
= Gap * Tos
Ppl = (%_].34) i ].BC =j]r T Vi= mﬂx(Rz,?.DU) - Tos
Fp otherwise Talj = 3100-%;—‘;% Tgll = 1318 Tbs
Vall = 1614 Ibs
6Mp . 2 7
qu = r*' traq = 0.26 in o T_p ._-v— _
b1 L Ip= Tal + Vel =085
Interaction: Use (1) - 3/8" Dia. 5.5. Thru Bolts
t Cond "CW", Fy= 65 ksi
T= _!L:ﬂ Y= 104 <5% Over 0K
Bracket to Grab Rail Screws:
Use Aluminum Rail Bracket,
6105-T5 or 6061-T6 Alloy, 2" Long b R o "
REE ':- 05 Srcr:]t;ool C\;\E;lesk-ﬂ:;r‘la?i’l Project Description: Job No: T11-09-01H
uxemburg, : ;
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2 Bolt Raked SUT
T 2 -
e — & Base Plate M5
T S . “
8 e Actual Loads:
25
Ly=460 in Raif Length
16" LG. POST STIFFENER
w42 in Rail Haight

1 1/2"'® (SCH. 40}

ALUM, PIPE

{(2) 3/8" TAPPED HOLES
FOR 3/8"¢ SS. SET
SCREWS X 1/2" 6.

STRINGER (wa \
BY RAILING MFR.) p

NOTE!
DEGREE VARIES
FROM 26° TO 40°

RAKE STL. LINE

POST

CAST ALUM. BEVEL
FLANGE W/ (2) 9/16"
¥ 1" SLOTS FOR 1/2"
S.5.HHME. X 27 LG.
(SHIP LOOSE & FIELD
ATTACH TO PIPE} FIELD

DRILL STRINGER TO
MATCH

Rp=437{L) =250 Db
M := max(R-h,200-0.85-h) = 10508 in-lb
Mmay] = cos{32deg) My = 8912 indb

di=25 in(sleeve dia.)

Maximum Loads:

|BOKD—1SC‘

Chk shear on shoe wall:

Rpex:=250 Ib

M= Rmay42 = 10500 inlb

P Mmax1 P = SE00 b Mmax = cos(32deg)-M = 8905 inlb
~ 0.67-(2375)
(P IR ) orax = 14182 psi Based on Algor Mods!
WO Bk S fy=4643  pui
2(0325)(2 y
Seffi= — X 2 0.63 i} Based on Aljor Model
Tmax
0.57-{18000) )
= =6218
v L85 Fy=621 psi
£ .
- r_" T=075 ShearSiress*0OK" Chk Aluminum Base Plate:
iy
11:=75 i Dli=1 in
Chi Bolts to Steef Stringer: 12:=95 in D2i=1.25 in
1=0.5 i
Vp= R Vi = 125 I n
2
o - — - Mmaxl . ,
Ty Mmax1 Ty = 3565 b Tactual = g - Tagtual = 14193 psi -—
T 2.(0.512) e
1.3-(18600) .
= — =1
Vol 1= 0,196-23094 Vgi=45% b Tall 165 ogll = 14182 psi
0375 Taetaal
Ty == 0.142:40000.—— T =4671 b = =
all 0.456 all o =1
w (Th 2
= (v_) + (T_] I3 =058 Use Cast Aluminim Base, _as shown
all all

535 casting alioy, Fu= 35 ksi min.

Use {2) - 1/2" Dia. S.S. Thru-Bolis

ot Drill & Tap w/ 3/8" Min. T hread Engagenient

MNote: Model based on 8-0" max post spacing

300 Series, Fy= 65 ksi Minimum

meastired along reil and a post height of 3-6"
See next page for worst case Algor mode] resufls
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p/ Luxemburg, Wi 54217 - -

———-E—V—G ERING Phone: (920)845-1042 - Engineer: DB |ShestNo: M5
Fax: (920)845-1048 R1843 Austm WTP #4 Tate: o/16/11 |Rev.

Template: wWww.rice-inc.com Chk By: Date:
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Attached are page(s) from the 2008 Hilti North
American Product Technical Guide. For
complete details on this product, including data
development, product specifications, general
suitability, installation, corrosion, and spacing &
edge distance guidelines, please refer to the
Technical Guide, or contact Hilti.

Hilti, Inc.
5400 South 122™ East Avenue
Tulsa, OK 74146

1-800-879-800C0
www nilti.com



PROFIS:
The World’s Most Powerful
Anchor Design Software

¢ Easy to Learn ~ Start working in
just minutes

e Fast and Powerful — Produce detalled
designs quickly

« Spscify with Confidence — The
largest number of approvals and
latest design codes

No charge.
Download now ai www.us.hilti.com
or www.hilti.ca

ikt Online

» Technical Library

+ Design Centers

o Interactive Product Advisors

» Full-line Product Catalog

* Online Ordering

= Maps to Hilti locations

» “Contact Us” program to
answer your questions

il inc. {US) 1-800-879-8000 | wwiw.s.hilti.com | en espafl 1-800-

” SUPPRESSION

DETECTION

Firestop Systems

When it comes to Life Safety and building
code compliance, Hiltl provides complete
solutions with a wide range of products
and unmatched technical support.

» Firestop Systems Guides
- Through Penetrations
- Joint Penetrations
+ FACT Program
+ FS 411
» BASIC Training
s Engineering Judgements
s Firestop Design Center online
at www.us.hilti.com or www.hilti.ca

Mi - Industrial
Pipe Support
Technical Guide

A guide to specifying the Hilti modular
pipe support system for medium to
heavy loads without welding.

s M| System is the ideal solution for
pipes up to 24 in. diameter

» Reliable fastenings without welds

s Easily installed

Hilti Diaphragm
Deck Design

The Hilti Diaphragm Deck Design
Program allows designers to quickly
and accurately design roof deck and
composite floor deck diaphragms.

o Ability to design with innovative
Hilti fasteners for frame and sidelap
connection

s Creates easy to use load tables with
span ranges based on user input

» Allows for different safety factors
depending on lcad type, building
code and field quality control

» Direct link to Hilti website
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

4.2.7.1 Product Description

Fastener Components

HIT RE Mixer

The Hilti HIT-RE 500 System is a high
strength, two part epoxy adhesive. The
system consists of a side-by-side
adhesive refill pack, & mixing nozzle, a
HIT dispenser with refill pack holder, and
either a threaded rod, rebar, HIS
internally threaded insert or smaoth
epoxy coated bar. HIT-RE 500 is
specifically designed for fastening into
solid base materials such as concrete,
grout, stone or solid masonry. HIT-RE
500 may be used in underwater
fastenings and for oversized holes up to
9 times the rod diameier {2-1/2" rod and
3" max. hole diametet) and for diamond-
cored holes.

Hit, Inc. {US) 1-B00-879-8000 | wwwi.us.hilti.oam | en espafiol 1-800-879-5000 1 Hili (Canada) Gorp. 1-800-363-4458 |

HIT-RE 500 Jumbo Cartridge Refill Pack Holder

ED 3500
Battery
Dispenser

P35C0
Dispenser

MD2500
Dispenser

P8OOOD
Pneumatic Dispenser

Product Features

s Superior bond petformance

* Use in diameond cored or
pneumatic drilled holes and under
water up to 165 feet (50 m)

+  Meets DOT requirements for
most states; contact the Hilti
Technical Staff

» Meets requiremenis of ASTM C
881-90, Type IV, Grade 2 and 3,
Class A, B, C except gel times

s Meets requirements of AASHTO
specification M235, Type IV, Grade
3, Class A, B, C except gel times

+ Mixing tube provides proper mix-
ing, eliminates measuring etrors
and minimizes waste

» Contains no styrene; viriually
odorless

s Extended temperature range from
23°F to 104°F (-5°C to 40°C)

s Excellent weathering resistance;
Resistance against elevated
temperatures

¢ Suitable for oversized holes
» Seismic qualified per IBC®/IRC®
2003, 1BC®/IRC® 2000 and UBC®

1997 (ICC-ES ACSB). Please refer
to ESR-1682.

42,71 Product Description
4,272 Material Specifications
4,273 Technical Data

4274 Installation Instructions
4275 Ordering Information
Listings/Approvals

City of Los Angeles

Research Report #25514

NSF/ANSI Std 61

certification for use in potable water
Europan Technical Approval
ETA-04/0027

ETA-04/0028

ETA-04/0028

Code Compliance

IBC®/IRC® 2003 (ICC-ES AC58)
IBCE/IRCT 2000 (ICC-ES AC58)
UBCT 1997 (ICC-ES AC58)
LEED®: Credit 4.1-Low Emitting
Materials

The Leadership in Energy and
Environmental Design (LEED®) Green
Building Rating system'™ is the natlonally
accepted benchmark for the design, con-
struction and operation of high perfor-
mance green buildings.

Components

T g e

HAS Threaded Rods

HIS Internally Threaded Inserts

R TR PR
(A el

Rebar (supplied by contracter)

Smoath, epoxy ceated bar
(supplied by contractor)

‘wwwhilti.ca | Proguct Technical Guide 2008 261



4.2.7 HIT-RE 500

Epoxy Adhesive Anchoring System

Guide Specifications
Master Format Secfion:
03250  (Concrete accessories)

Related Sections:

03200 (Concrete Reinforcing-
Reinforcing Accessories)

05050  (Metal Fabrication)

05120  (Structural Steef;
Masonty Accessories)

Injectable adhesive shall be used for
installation of all reinforcing steel dowels
ot threaded anchor rods and inserts into
new or existing concrete. Adhesive
shall be furnished in side-by-side refill
packs which keep component A and
component B separate. Side-by-side
packs shall be designed fo compress
during use to minimize waste volume.
Side-by-side packs shall also be
designed to accept static mixing nozzle

Fastener Components

HIT RE Mixer

it

262 Hiltl Inc. (US) 1-800-879-B000 | www.us.hilti.com | en espafiol 1

Ty

HIT-RE 500 Refill Pack

HIT-RE 500 Jumbo Cartridge  Refill Pack Holder

which thoroughly blends component A
and component B and allows injection
directly into drilled hole. Only injection
tools and static mixing nozzles as
supplied by manufacturer shall be used.
Manufacturer’s instructions shall be
foliowed. Injection adhesive shall be
formulated to include resin and hardener
to provide optimal curing speed as well
as high strength and stiffness. Typical
curing time at 68°F (20°C) shall be
approximately 12 hours.

Injection adhesive shall be HIT-RE 500,
as furnished by Hilti.

Anchor Rods Shall be furnished with
chamfered ends so that either end will
accept a nut and washer. Alternatively,
anchor rods shall be furnished with a 45
degree chisel point on one end to allow
for easy insertion into the achesive-filled
hole. Anchor rods shall be manufactured
to meet the following requirements:

ED 3500
Battery
Dispensar

Refilt Pack Holder #3500
Dispenser

| e

MD2500
Dispensar

P&DCOD

1. 180 895 Class 5.8

2. ASTM A 193, Grade B7 (high strength
carbon steel anchor);

3, AISI 304 or AlSt 316 stainless steel,
meseting the requirements of ASTM F
593 (condition CW).

Special order length HAS Rods may
vary from standard product.

Nuts and Washers Shall be furnished
to meet the requirements of the above
anchor rod specifications.

Pneumatic Dispenser

§00-879-5000 | Hiti (Ganads) Carp. 1-800-363-4488 | www.hilti.ca | ‘Product Technical Guide 2008



HIT-RE 500 Epoxy Adhesive Anchoring Sysiem 4.2.7

" Adhesive Ah'chorirj'g,':_‘Sy_'s‘.i ms

4.2.7.2 Material Specifications

Material Properties for HIT-RE 500 - Cured Adhesive

Bond Strength ASTM C882-911 1 Minimum values tbanec a8 he
2 day cure 12.4 MPa 1800 psi temperatures (23, 40, 60°F).
7 day cure 12.4 MPa 1800 psi
Compressive Strength ASTM D-685-961 82.7 MPa 12,000 psi
Compressive Modulus ASTM D-695-961 1493 MPa 0.22 x 106 psi
Tensile Strength 7 day ASTM D-638-97 43.5 MPa 6310 psl
Elongation at break ASTM D-638-87 2.0% 2.0%
Heat Deflection Temperature ASTM D-648-95 63°C 146°F
Absorption ASTM D-570-85 0.06% 0.06%
Linear Coefficient of Shrinkage on Cure ASTM D-2566-86 0.004 0.004
Electrical resistance DIN [EC 93 (12.93) g.6x10130/m | 1.7 x10120fin. e EMEﬁh'éﬂiéi_il?'P:f_ﬁﬁéﬁieé-"
. I fy min. f,
Material Specifications ksi (MPa) ksi (MPa)
Standard HAS-E rod material meets the requirements of S0 888 Class 5.8 58 (400) 72.5 {500)
High Strength or *Super HAS' rod material meets the requirements of ASTM A 193, Grade B7 105 (724) 125 (B62)
Stainless HAS rod material meets the requirements of ASTM F 593 (304/316) Condition CW 3/8" - b/8" 65 (448) 100 (689)
Staintess HAS rod material meets the requirements of ASTM F 593 (304/3186) Condition CW 3/4" -1 1/4" 45 (310) 85 (586)
HIS Insert 11MnPb30+C Carhon Steef conforming fo DIN 10277-3 54.4 (375) 66.7 (460)
HIS-R Insert X5CrNiMo17122 K700 Stainless Stee! conforming to DIN EN 10088-3 50.8 (360) 101.5 (700)

HAS Super & HAS-E Standard Nut material meets the requirements of ASTM A 563, Grada DH

TIAS Stainless Steel Nut material meets the requirements of ASTM F 594

HAS-F Carocn Steel and Stainless Steel Washers meet dimensional requirements of ANSI B18.22.1 Type A Plain

HAS Super & HAS-E Standard Washers meet the reguirements of ASTM F 436

Al HAS-E & HAS Super Rods (except 7/8") & HAS-E Standard, HIS inserts, nuis & washers are zinc plated to ASTM B 633 5C 1

7/8" Standard HAS-E & HAS Super rods hot-dip galvanized in accordance with ASTM A 163

Note: Special Order stesl rod materfal may vary from standard steel rod materfals.

4.2.7.3 Technical Data

HIT-RE 500 Installation Specification Table for HAS Threaded Rods

HAS Rod Size in. 3/8 1/2 5/8 3/4 7/8 1 1-1/4
Details mm | @5 | (27 | 159 | (190) | 222 | (54) | @318
dy  bit diameter’ in. 7116 | 9/16 34 7/8 i 1-1/8 | 1-3/8 A Tn@
heom ST, depth of embed. | 3.3/8 | 41/2 | 558 | 634 | 718 | 9 | 11-1/4 el

{mm) (20) (110 (143) (7 (200) (229} {286) //
T Embed. | ftlo [ 18 30 75 150 | 175 | 235 | 400
max. HAS-E Rods | = Nyg (N-m) 24 (41} 102) | {203) | @37) | (318 {540) | 1 Use matched tolerance carbide dpped
ightering| HASSS |Fmbed | fb | 16 | 20 | 50 | 105 | 125 | 165 | 280 bt o it matched ilrance D5 o
forque | HAS-Super | <fuy | (bm) | @) | (27 | (68) | (142) | (169} | (224) | B75) | 2 Assumesnowast,
h min. basa material {n.) 1.5y
thickness

Approx. number of fastenings per cartridge at standard embedment?
Small Cartridge 52 28 11 7 4
Medium Cartridge 84 45 18 11 8 B
Jumbo Cartridge 255 137 56 37 27 19 12

i (Canada) Gorp. 1-800-363-2458 | wwwhilti.ca | Product Technical Guide 2008 263



Adheswe Anchorlng Systems

4.2.7 HIT-RE 500 Epoxy Adheswe Anchormg System

HIT-RE 500 Installation Specification Table for HIS Inserts

HIS Insert in. 378 112 5/8 3/4 ik /
Details {mm) 9.5 (12.7) (15.9) (19.1) L/ A1}
. - dit Mll Tm
dy bt diameter’. 2 in, 1116 7/8 1-1/8 1-1/4 - -
B, Std. embed. depth in. 4-1/4 5 6-5/8 8-1/4
{mm) (110} (125) (170) {210}
£,, useablg thread in. 1 1-316 1-1/2 2
length {mm} {25) (30} {40) (50)
Touax Max. tightening ftib 18 35 80 160
torgue (N-m) 24 (47) (108) (217)
h  min. bass matsrial in. 6-3/8 7-1/2 10 12-3/8
thickness (mm) (162) (191} (254} (314
Approx. number of fastenings per cartridge at standard embedment? 1 Use matched tolerance carbide tipped bits
Small Cartridge 27 16 6 or Hilt matched tolerance DO-B or DD-C
Wiadiom Cartrid m 20 o diamond corg bits.
edium Cartrige 2 Assumes no waste.
Jumbe Cartridge 168 105 38 27
HIT-RE 500 Installation Specification Table for Rebar in Concrele
Rebar Size: No. 3 No. 4 No.5 No. B No. 7 No. 8 No. 9 No. 10 No. 11
Details
Rit diameter™ 23 in. 12 5/8 34 7/8 1 1-1/8 i-3/8 1-1/2 1-3/4
hpom St embed. depth in. 3-3/8 4-1/2 5-5/8 6-3/4 7-7/8 9 10-1/8 11-1/4 12-3/8
{mm) (86) (114) (143) (a7 (200} (229) {257) (286) (314
Approx. number of fastenings per cartridge at standard embadment®
Smail Cartridge 44 25 16 11 8 6 3 2 1
Medium Cartridge 72 41 27 18 13 10 3 2
Jumbo Gartridge 221 125 83 56 41 31 14 11 7

1 Rebar diameters may vary. Use smallest drill bit which will agcommodate rebar.

2 |Jse matched tolerance carbide tipped bits or Hitl matched tolerance BD-B or DD-G diamend core hits.

3 Assumes no waste.

HIT-RE 500 Installation Specification Table for Metric Rebar in Concrete (Canada Only)

1 Rebar diameters may vary. Use smallast

bit which will accommodate rebar.
2 Assumes nop waste.

Rebar Size: 10M 15M 20M 25M 30m 35\
Details
Bit diameteri.2 in. 5/8 3/4 1 1-1/8 1-3/8 1-3/4
fem §td. embed. depth | (mm) 115 145 200 230 260 35
Approx. number of fastenings per cartridge at standard embadment”
Small Cartridge 20 17 5 6 3 1
Medium Cartridge 32 28 9 10 ] 2
Jumbo Cartridge 98 84 27 31 16 7

Combined Shear and Tension Loading

5/3 5/3
(ﬁd ) S (“;d ) < 1.0 (Ref. Section 4.1.8.3)
rec rec

264 Hilt, ino. (US) 1-800-876-8000 | www.us.hikti.com | en espafiol 1-800-878-5000 1 Hilti {Ganada) Corp. 1-B00-363-4458 | www.hilti.ca 1 Product Technical Guide 2008
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

HIT-RE 500 AHlowable and Ultimate Bond/Concrete Capacity for HAS Rods in Normal Weight Concretel.23.4

HIT-RE 500 Allowable Band/Concrete Capacity HIT-RE 500 Uitimate Bond/Concrete Capacity
Tensile Shear Tensile Shear
Anchor Emgeﬂn;ent 1.=2000psi | .= 4000 psi | f,=2000psi | f,=4000psi | F,=2000psi | f'.= 4000 psi f.=2000 psi | f',= 4000 psi
Diameter |  Dept 38N | @76MPY | (1RBNP | @6MP | (13BMPY | @76MPd | (13BMPY | (276MPR
inmm | in(mm) b {kN) b (kN) i (kN) b (kN) i (kN) b kN b (KN b
1-3/4 645 1095 1510 2135 2580 4370 4530 6405
(44) 29 4.9 (6.7) (9.5) (11.5) (19.4) (20.2) {28.4)
3/8 3-3/8 2190 2585 3155 4460 3760 10345 9460 13380
9.5) (86) 9.7 (11.5) (14.0) (19.8) (39.0) (46.0) (421} (59.5)
4-1/2 2420 2585 4855 6860 9685 10335 14560 20580
{14) (10.8) {11.5) 21.6) (30.5) (43.1) (48.0) (64.8) 015)
2-1/4 1130 1965 2510 3550 4530 7860 7525 10640
57 (5.0) 8.7) (11.2) (15.8) (20.2) {35.0) (33.5) (47.3)
1/2 4172 4045 5275 5610 7935 16185 21085 16820 23800
12.7) {114) (18.0) (23.5) (25.0) (35.3) 72.0) (93.8) (74.8) {105.9)
6 4775 5380 8635 12210 19005 21520 25900 36620
(152) ©1.2) (23.9) (38.4) (54.3) (84.9) (95.7) {115.2) (162.9)
2-7/8 1690 3045 5245 7420 6770 12175 15735 22250
73) ) (13.5) (23.3) {33.0) (30.1) (54.2) (70.0) (99.0)
5/8 5-5/8 6560 7355 8760 12395 26240 29420 26280 37180
(15.9) (143) (29.2) 32.7) (39.0) (55.1) {116.7) (120.9) (116.9) (165.4)
7-1/2 7320 7515 13615 19080 29290 30060 40480 57240
(190) (32.6) (33.4) (60.6) (84.9) (130.3) {133.7) (180.1) (254.8)
3-3/8 2310 4515 7335 10370 9250 18065 22000 31108
(86) 10.3) (20.1) (32.6) (46.1) ZAR)] (80.4) (87.9) {138.4)
3/4 6-3/4 8670 10755 12615 17840 34685 43020 37840 53520
(19.1) (172) {38.6) {47.8) (56.1) 79.4 {154.3) (191.4) {168.3) (238.1)
9 10385 12895 18430 27470 41535 51985 58280 82400
(229) (46.2) (57.8) (86.4) 122.2) (184.8) 231.2) (259.2) (366.5)
4 3005 5665 7795 11020 12030 22670 23375 33050
{101) (13.4) (25.2) (34.7) (49.0) (53.5) {100.8) (104.0) (147.0)
7/8 7-7/8 12495 156875 17175 24290 49975 63405 51520 72860
(22.2) (200) (55.6) {70.8) (76.4) (108.0) (222.3) (282.4) {229.2) (324.1)
10-172 14705 16185 26440 37390 58820 64730 79320 112160
(267) (65.4) (72.0) (117.8) (166.3) (261.8) (287.9) (352.8) {498.9)
4-1/2 3945 8440 10035 14190 15760 33765 30104 42565
(114) (17.5) (37.5) {44.6) (B3.1) (70.2} (150.2 (133.9) (189.3)
1 9 13845 17365 22435 31720 55380 69465 67300 95160
(25.4) (229) {61.6) {77.2) (99.8) (141.1) {246.3) (309.0) (299.4) (423.3)
12 17935 17935 34535 48830 71740 71740 103600 146480
(305) (79.8) (79.8) (153.6) 217.2) (319.1) (319.1} (460.8) {651.8)
5-5/8 5760 12815 14760 20870 23045 51270 44280 62610
(143} (25.8) (57.0) (65.7) (92.8) (102.5) (228.1) {197.0) (278.5)
1-1/4 11-1/4 24810 31620 35050 49570 98430 126480 105140 148710
(31.8) (286) {109.5) (140.7) (155.9) (220.5) (437.8) (562.5) {467.7) (661.5)
15 34130 35270 53960 76300 136525 141090 161880 228900
(381) (151.8) (156.9) (240.0) {330.4) (607.3) (627.6) (720.1) (1018.2)

1 Influence factors for spacing and/or edge d

the design.

2 Average ulimate concrete shear capacity hased an Concrete Capacity Design (CC

Isiance are applied to cencrate/bond values above, and then compared to the stee! value, The lesser of the values is to be used for

D) method for standard and deep embedmant and hased an testing for shallow embedment,

9 All values based an holes drilled with carbide bit and cleaned with brush per manusacturer's instructions. Ultmata tensile concrete/bond loads represent the average values
gbtained in testing.

4 For underwater applications up to 165 feet/50m depth reduce the tabulated concrete/bond valugs 20% fo acceunt for reduced mechanical proparties of saturated concrate.
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4.2.7 HIT-RE 500 Epoxy I.\dheswe Anchormg System

Allowable Steel Strength for Carbon Steel & Stainless Steel HAS Rods’

Red HAS-E Standard HAS Super HAS 55
Diameter IS0 898 Class 5.8 ASTM A 193 B7 AIS1304/316 §S
in. Tensile Shear Tensile Shear Tensile Shear
{mm} Ih {kN) Ib (kN) Ib (kN) ib {kN) 1b (kN) Th {ki)
3/8 2640 1360 4555 2345 3645 1875
.5 11.7) (6.0) (20.3) {(10.4) (16.2) (8.3)
1/2 4700 2420 8100 4170 6480 3335
(12.7 {(20.9) {10.8) {36.0) {(18.5) (28.8) {14.8}
5/8 7340 3780 12655 6520 10125 5215
(15.9) {32.7) (16.8) (56.3) {29.0) (45,0} (23.2)
34 10570 5445 18225 430 12330 6385
(19.1) (47.0} (24.2) (81.1) {41.8) (55.1) {28.4)
7/8 14385 7410 24805 12780 16865 8690
(22.2) (64.0) (33.0) (110.3} {56.9} {75.0) (38.6)
1 18790 9680 32400 16680 22030 11350
125.4) (83.6) {43.0) (144.1) (74.2) (28.0 (50.5)
1-1/4 29360 15125 50620 26080 34425 17735
(31.8) {130.6) {67.3) (225.2) {116.0) {153.1) (78.9)

1 Stee! sirength as defined in AISC Manual of Stee! Construction {ASD):

Tensile = 0.33 x F, x Nominal Area
Shear = 0.17 x Fy x Nominal Area

Ultimate Steel Strength for Garbon Steel & Stainless Steel HAS Rods!

Rod HAS-E Standard HAS Super HAS 58

Diameter S0 898 Class 5.8 ASTM A 193 B7 AlSI 304/316 85
in. Yield Tensile Shear Yield Tensile Shear Yield Tensile Shear
{mmj 1k (i) Ib (kN} Ib {kN) 1h (k) Tb (KN) 1o {kN) To (kN) Th {kN} Th (KN)
3/8 4495 6005 3605 8135 10350 6210 5035 8230 4970
{9.5) {20.0) {2B.7) (16.0} (36.2) (43.4) (27.6) (22.4) {36.8) (22.1)
1/2 8230 10675 6405 14900 18405 11040 9225 14720 8835
(12.7) (36.6) (47.5) (28.5) (66.3) (72.0} (48,1 {41.0) (65.5) 39.3)
5/8 13110 16680 10010 23730 28760 17260 14690 23010 13805
{15.9) (58.3) (74.2) (44.5) {105.6) {125.7) {76.8) {65.3) {102.4) (61.4)
3/4 19400 24020 14415 35120 11420 24850 15050 28165 16800
B {18.1) {86.3) {106.9) 64.1) (156.2) (185.7) (110.5) {66.9) (125.3) (75.2)
7/8 26780 32695 19620 48480 56370 33825 20775 38335 23000
[22.2) {119.1) (145 .4) (87.3) (#15.7) (256.9) (150.5) 2.4 (170.5) (102.3)
1 35130 42706 25625 63600 73630 44180 27255 50070 30040
(25.4) (156.3) (1980.0) (114.0) {282.9) {337.0) {196.5) (121.9) (222.7) (133.6)
1-1/4 56210 66730 40035 101755 115050 69030 43610 78235 46940
(21.8) (250.0) (296.8) {178.1) (452.6) {(511.8) (307.1) (184.0) (348.0) (208.8)

1 Steel strangth as defined In AISC Manual of Steel Gonstruction 2nd Ed. {LRFD):

Yield = F, x Tensile Stress Area
Tensle = 0.75 % F, x Nominal Area
Shear = 0.45 x F, x Nominal Area
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

HIT-RE 500 Allowable Bond/Concrete Capacity and Steel Strength for HIS Carbon Steel
and HIS-R Stainless Steel Internally Threaded Inserts

HIT-RE 500 Allowable Bond/Concrete Capaciiy? Steel Bolt Strengthtl.2
Anchor Embedment i
Diameter Depth f le;ﬂs‘;lg psi f :;g;l; psi ASTM A 325 Cavbon Steel | ASTM F 593 Stainless Steel
in. (mim) in, {mm} ;1 3.8 MP2) ? 1.6 MPa) Tensile? Shean Tensile? Shear
: ’ b (kN lh N Ib
gpird b (K WO | by | B |
3/8 4-1/4 2870 1565 4370 2250 3645 1875
{9.5) (108} (12.8) 7.0 (19.4) (10.0) (16.2) (8.3)
112 5 4530 2830 FI7s 4005 6480 3335
2.7 (127) (20.1) {12.9) {(34.6) {17.8) (28.8 {14.8}
5/8 6-5/8 8255 4635 12150 6260 10125 5215
(15.9 (168) {36.7) {20.6) {54.0) {27.8) (45.0) (23.2)
34 8-1/4 9030 6635 17945 a010 12395 6385
(19.1) (210 (40.1) (29.8) {77.8) (40.1) (85.1) (28.4)
HIT-RE 500 Ultimate Bond/Concrete Capacity and Steel Strength for HIS Carbon Steel
and HIS-R Stainless Steel Internally Threaded Inserts
HIT-RE 500 Ultimate Bond/Cencrete Capacity? Ultimate Boit Strengthl2
Anchor Embedment i
Diameter Depth ; :?05[';; osi o :’21335 i ASTM A 325 Carton Steel | ASTM F 593 Stainless Steo
in, (mm) in. (mm) 'E‘ 138 MPa) ? 13.8 MPe) Tensile! Shear! Tlensile1 Sheart
- - Ib kN b |
b KN) b ) {kN) b {&N) {kN) b (N)
3m 4-1/4 11480 6260 9935 5960 8280 4970
(9.5} (108} {51.0) (27.8) {44.2) (26.5) (36.8) (22.1)
1/2 5 18115 11565 17665 10600 14720 8835
(12.7) (127 (80.5) {51.4) {78.6) 47.2) (85.5) (39.3)
5/8 6-5/8 33025 18550 27610 16565 23010 13805
{15.9) {168} {146.9) (82.5) (122.8) 737 (102.4) {61.4
3/4 3-1/4 36125 26775 39760 23855 28165 16900
(19.1) (210) (160.6) (119.1) (176.9) (106.1) (125.3) (75.1)
1 Steel values in accordance with AISC
ASTM A 325 bolts: F,=92 ksi , F, = 120 ksi

ASTM F 593 {AlS| 304/318): F, =65k, F, =100 ksi for 3/8" thru 58"

F, =45 ksi, F, =85 kst for 3/4"

Ultimate Load Values
Tension = 0.75 X Fy X Apgm
Shear = 0.45 X Fy X A

Allowable Load Values
Tension = 0.33 x Fy X A
Shear = 017 X Fy X Ay

2 Use lower value of efther bond/concrate capacity o steel strength.

4k, Inc. (US) 1-B00-679-8000 | www.uis.hifti.com | en espariol 1-800-879-8000 | Hilt (Canada Corp. 1-B00-363-4458 | www.lilti.ca | Product Technical Guide 2008 267
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4.2.7 HIT-RE 500 Epoxy Adhes:ve Anchormg System

HIT-RE 500 Uitimate Bond Strength and Steel Strength for Rebar in Concretel

Goncrete Compressive Strength Grade 60 Reb
— - — - ebar
Nominal Embed. {!,= 2000 psi (13.8 MPa) f', = 4000 psi {27.6 MPa)
Rebar Depth Ultimate Embed. to Embed. to Ultimate Embed. to Embed. to Yield Tensil
Size in, (mm) Bond Develop Yield |Develop Tensile Bond Develop Yield |Develop Tensile Stnlai h Ste“m fh
Strength Strengtht Strength! Strength Strength Strength! b k% l{fﬂﬁ
Ib (ki) in. (men) in, {mm) Ib (k) in. (mm) in, (mm) (kN )
3-3/8 10105 10810
4 {86) (45.01 2-1/4 3-3/8 (48.1) 2-1/8 3-1/4 6600 2900
3172 10920 (57) (26) 10810 (54) 84) 20.4) | (44.0)
(114 (48.6) (48.1)
4-1/2 15980 18540
4 (114) 71.1) 3-3/8 5-5/8 {82.5} 3 4-3/8 12000 18000
6 18830 (86} {(143) 18655 {76} (111 (53.4) (80.1)
(152) (83.8) (83.0)
5-5/8 20630 27790
" (143) (91.8) 5-1/8 8-7/8 (123.6) 3-7/3 5-3/4 18600 | 27900
7172 24870 (130) (225) 57700 (08) (146) 627 | (124.1)
(191) {110.6) {128.8)
6-3/4 33695 44675
5 {171} (149.9} 5-3/8 9-3/8 {198.7) 4 6 26400 39600
9 38960 {136} (238} 44870 {102) (152) (117.4) (176.2)
(229) (173.3) (200.0)
7-7/8 40525 59340
¥7 {200) (180.3} 7 12-3/8 {264.0} 4-7/8 7-1/4 35000 54000
10-1/2 48460 (178) (314) 61720 {124) (184) 160.1) | (240.2)
(267) (215.6) (274.6)
9 63940 72820
48 (229} (284.4) 8-1/4 12-7/8 {323.9} 5-7/8 8-7/8 47400 71100
2 69610 (210) (@27) 72050 (149) (225) 210.9) | (316.3)
(305) (309.7) (324.5)
10-1/8 72245 81235
49 (257} {321.4) 8-1/2 13 (361.4) 7-1/2 12 60000 20000
13-1/2 94205 (216) (330) 84015 (191} (305) (266.9) {400.4)
{343} 419.1} (373.7
11-1/4 92000 96725
#10 (286) {409.3) 9-3/8 17-7/8 (430.3) 8-7/8 14 76200 114300
) 15 958560 (238) {454) 97070 (225} (356) (339.0) (508.5)
{381} (426.4) ’ (431.8)
12-3/8 118615 123120
#11 {314) {527.6 9-7/8 18-3/4 (547.7) 9-1/2 16-1/2 23600 140400
16172 123570 (251) (476} 173790 (241} 419) #16.4) | (624.6)
(419) (549.7) (550.7)

1 Based an comparlsen of average ultimate adhesive bond test values versus minimem viedd and ultimate tenslle strength of rebar. For more Information, contact Hilti,
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

HIT-RE 500 Bond Strength and Steel Strength for Metric Rebar in Concrete {Canada Only) 1, 2.2, 4.5, 6,7

HIT-RE 500 Tensile Bond Strength Strength Properties of Metric Rebar
;=14 MPa f'. =28 MPa f, = 400 MPa f, = 600 MPa
Embedment Uitimate Allowable Ultimate Allowabie Yield Tensile
Rebar Depth Bond Bond Bond Bond Strength Strength
Size mm kN kN KN kN kN kN
{in} {ib) (b} {ib) {Ib) (1) (It}
115 711 17.8 82.5 20,6
10M (4-1/2} (15980) (3985) {18540) (4635) 40 60
150 838 209 83.0 20.7 (8990) {13450)
(6) {18830) (4705) {18655 {4665)
145 .8 229 123.7 30.9
15M (5-5/8) (20630) {5155) (27810) (6950) 80 120
180 110.6 27.6 123.6 369 (17985) (26975)
{7-1/2) (24870} {6215) (27790) {6945}
200 180.3 45,1 264 66
20M (7-7/8) {40525) (10130) {59340) (14835) 120 180
265 215.6 53.9 274.6 68.6 (26975) (40465)
(10-1/2) (48460) (12115} (61720} (15430}
230 284.4 1.0 323.9 81.0
25M 9) {63940) {15985) {72820} {18208) 200 300
305 309.7 774 3245 811 {44960) (67440)
(12 (69610) (17400} (72950) (18235)
260 3214 80.3 3614 90.3
20M (10-1/8) {72245) (18060) (81235) {20305} 280 420
345 419.1 104.8 373.7 3.4 (62945) {94415)
(13-1/2) {94205) (23550) {84015) (21000)
315 5271.6 1319 bh47.7 1369
35M {12-3/8) (118615) {29650} {123120) (30780) 400 GO0
420 549.7 1374 550.7 137.6 (89920} (134880}
(16-1/2) (123570) (30850) (123790} (30945

4 Based on minimum steel girength and notninal cross-sectional area of rebar.
2 |Jse lesser value of bond sirength or steel strength.
3 Minimum concrete thickness must be equal to 1.5 times the anchor embedment,
4 Tesling done with Imperial rebar in same size holes.

HIT-RE 500 Ultimate Tensile Strength for Smooth Epoxy
Coated Dowel Bars in Concrete = 2410 psi (15.9 MPa)

Anchor Drill Bit Embedment Uitimate
Diameter Diameter Depth Tensile Load
in. {mm} in. (mmj} in. (mm} b (KN}

1 1-1/8
{25.4} {29)
1-1/4 1-3/8 9 40385
(31.8) (34.9) (229} (178.7)
1-1/2 1-5/8
(38.1) {40

Hilti, Inc. (US} 1-800-879-8000 | www.us.hilti.com | en espafiol 1-800-676-5000 | Hilti (Canadie) Gorp. 1-800-363-4258

5 Allowable tenslon for adnasive bond based on & safety factor of 4.0.
& For anchor spacing and edge distance guidelines, please refer to the fellowing

pages.

7 Ultimats tensile concreta/bond loads represent the average vatues obtained in testing.

| www.hilti.ea | Product Technical Guide 2008 269
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a. 2.7 HIT-RE 500 Epoxy Adhes:ve Anchormg System

Anchor Spacing and Edge Distance Guidelines in Concrete

Anchor Spacing Adjustment Factors Edge Distance Adjustment Factors

s = Actual spacing ¢ = Actual edge distance
hg = Actual embedment he = Actual embedment
Smin = 0.5 hg Emn = 0.5 hy Tension and shear
S = 1.5 hg Co = 1.5 hg Tension
= 2.0 hg Shear
1 = Perpendicular to edge
I = Parallel to edge
Sor
1fm e — — —
E Shear &
- Tensien
Note: Tables apply for listed -
embedment depths. Reduction 1.0+
factors for other embedment - - !
depths must be calculated 8 - E |
using equations below, ﬁ:f - 1 l
- Smin i
Spacing Tension/Shear b ———————— ] I
] - I
Spain = 0.5 Ngpy Ser = 1.5 hy ] : - I
fA =03 (S/haf) + 0.55 - ; : |
f 0 T T [ T T | o |
OF Sor>S>Srmin 0 2 4 & & 1D 1 | | l
Edge Distance Tension Anchor Spacing Adjustment Factor § 1 } |1 |
T, - [
Crmin = 0.5 Nepy Cor = 1.5 Nt (A) 0 0 —TT T T 1T 7 T 1
2 4 B 8 1.0
e = 0.3(c/hg) + 0.55 Edge Distance Adjustment Factor
for cy>C>Cin (P
Edge Distance Sht)aar
1 toward edge
( N Load Adjustment Factors for 3/8" Diameter Anchor
Cin = 0.8 Nefs Cor = 2.0 hgr
fo = 0.54(c/hy) — 0.0 Anchor Diameter: 3/8" diameter
Ry = W et] — W
Adjustment Spacing Edge Distance Edge Distance Edge Distance
for ¢.>C>Cmin Factor Tension/Shear, Tenston, Shear, fan Eghear, frue
R fa oy { L. toward edgs) {ll to or away from edge)
Edge Distance Shear Ermbed. Depth in.) [1-3/4 4172 1-3/4]3-3/8]4-1/2[1-3/43-3/84-1/21-3/43-3/8[4-1/2
(Il to or away from edge) /8 0701 T TR rETY I e Ty R
,,,,, = 0.5 Ny, B = 2.0 hy 1 o727 [t 0.2 0.49 [
0. . i .i8 L \
fre = 03600/ + 028 e e Toas ozl [uss 0o lassjos| T
for Ce>0>Coin S5 1 [ooe]o75]070]094 075[070060]027[0.18 074052 |0.48
g 2 5/8 100|078 (0,73 [1.00]078 0.7 0.72(0.3310.23)|0.82|0.56 ) 0.4%
-g 3 0.82 [0.75 0.82 |0.75(0.84 [0.39 | 0.27 | .90 | 0.80 1 0.52
=| 312 0.86 ] D.78 0.85!0.7611.00 |0.47 | 0.33 | 1.00 | 0.65 | .56
@ 4 0.91,0.82 0.910.82 0.5610.39 0.710.60
% 5 118 1.00(D.8% 1.00 | 0.89 0.7210.52 0.82 ] 0.62
£512 0.92 0.92 0.79 | 0.57 0.87 (072
;c;x 5] 0.95 0.95 0.87 ,0.63 0.92 |G.76
6 3/4 1.00 1.00 1.000.72 1.00)0.82
8 0.87 0.92
g 1.00 1.00

270 Hil Ine. (US) 1-800-878-8000 | www.us.hilti.com | en espafiol 1-800-878-5000 1 Hilti {
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

Anchor Spacing and Edge Distance Guidelines in Concrete

Note: Tables apply for listed
embedment depths. Reduction
factars for other embedment

Load Adjustment Factors for 1/2" Diameter Anchor depths must be calculated
using equations below.
Anchor Diameter: 1/2" diameter - -
Adjustment . Spac}isr‘lﬁ Edgre Distance Edsge Disttance Edsg; Dls}ance Spacing Tension/Shear
Fator ensmrf\. oan BII';ILDH. (,L‘rlt::'::h gézaa) {I1o or auﬁg’ frg\: edge) Smin = 0.5 Nepy Scr = 1.5 het
Embed. Depth {in) [2-1/4(4-1/2] B 2-1/414-1/2| 6 2-1/414-1/2) 6 |2-1/414-1/2) 6 fa=03(My) +0.55
1-1/8 C.70 e og0 s 08 [l 048 o]
1-1/2 075§ 075§ =l weElger el 062 Edge Distance Tension
1-3/4 0.78 ¢ 0,78 s oas |y 086 | e - -
> ol L los | ~Toas | Joso - | Coin = 0.5 hgp, Cy=1.5hg
=l 0.85 [0.70 L | 0.85 . [0450.18. . 064 048] - fan = 0.3(c/Meg) + 0.55
= | 2172 088072 751088 [0.72 | ] 0,51]0.21 10.68 1048 | for Go>C>Chin
g,:’ 3 0.0510.75 070|095 [0.75(0.70 0,63 | 0.27 |0.18 [ 0.76 0.52 | 0.46 Edge Distance Shear
£ 3-3/8 100|078|0.72|1.00|0.78|072{072(0.32]0.21|0.82 0.55]0.48 (L toward edge)
? 4 0.82,0.75 0.82[075] 0,87 [0.39{0.27 | 0.92 [ 0.60 [ 0.52 o =05h -20h
S| 4172 0.8510.78 0.85]0.78 [1.00]0.45(0.32|1.00[0.64 | 0.55 min = -9 Naty Cor = &4 Haf
% 5 0.88 0.80 .88 ] 0.80 0.510.36 0.68 | 0.58 frvr = 0.54{c/Me) — 0.09
=| 6 0.9510.85 095085 0.63]045 0.76 | 0.64 forco>Cc>Cmp
3] 83/ 1.00 | £.89 1.00!0.88 0721052 0.82 10.69 -
&7 0.90 0.90 0.75 0,54 084 0.70 Edge Distance Shear
8 0.95 0.95 0.87[0.63 0.02[0.76 (1 to or away from edge)
9 1.00 1.00 1.00 | 0.72 1.00 | 0.82 Cerin = 0-5 Nty Cer= 2.0 W
e o2 o8 oy = 0.36{c/My) + 0.28
12 1.00 1.00 for Cer>0>Cron
Load Adjustment Factors for 5/8" and 3/4" Diameter Anchors
Anchor Diameter 5/8" diameter 3/4" dianeter
Adjustment Spacing Edge Distance Edge Distance Edge Distance Spacing Edge Distance Etge Distance Edge Distance
Factor Tension/Shear Tension Shear, Ty, Shaat, Ty Tension/Shear Tenzlon Shear, fryy Shear, Tay
fa ™ {L foward edge) {i1c or away from edge) 1, ™ {L toward edge) {Il o or away from &40
Embec. Depth in)]2-7/815-5/817-1/2|2-7/8 5-5/8]7-1/2 2-7/8|6-5/B 7-1/2|2-7/815-5/8|7-1/2 3-3/8 6-3/4| 9 3-3.’8 6-3/4] & 3-3/816-34| 9 |3 3/8l6-3/41 9
1-7/16 070 b a0 e T 0B | D.46 : L Fran iy e RS T
1-1918 | 073 [ loas [ o9
2 076 [ sl oee b 083 )
2-13/16 0.84 AR 07071044048 1063 0.46 |- i
3-3/8 0001073 5000|073 =5 054|023 [ 070 0.50 |.: 070 :
el 334 0.94 075 [0.70]0.04 |0.75 | 0.70 1 0.61 | 0.27 | 018 | 0.75 1 0.52 : [N i )
| 4-516 100|078 072]1.00]078|0,72 (072032 0.22 Q.82 056049093074 | 0.74 ¥+ 70,60, 0.
§ 4-1/2 0.79(0.73 0791073076034 023 | 0.840.57 | 0.600.95 | 0.75 (0.70]0.95|0.7510.7010.53 [ 0.27 .
£ 5-1/18 0.82 |0.75 0.82]0.7510.86{0.40]0.27 1091 [0.60,0.52]1.00,0.78 072]1.00|0780.72]0.72]032|0.21|0.82 055048
'?_J 5-5/8 0.85|0.78 0.8510.78|0.97 [0.45|0.32 {0.98 | 0.64 ] 0.55 0.8010.74 0.80 | 0.74 | 0.81 |0.36 |0.25]0.88 1 0.58 | 0.51
u%; 5-3/4 0.860.78 0.8610.7811.00]0.46 | 0.32|1.00 (0.65] 0.5 0.81:0.74 0.81 (074083037 0.26 | 0.89 [ 0.580.51
= 6-3/4 0.9110.82 0,91 [0.82 (.56 ;040 0.71 | 0.60 0.85 10,78 £.85|0.78|1.00 | 0,45 10.32 11.00 | 0.64 | 0.55
=] 8-7/16 1.00 [0.89 1.00 10,89 0.72 (0.52 0.82)0.68 0.9310.83 0.83 [ 0.83 0.58 1042 0.73]0.62
a 10-1/8 0.96 0.96 0.88 10.64 0.9310.77 1.0010.89 1.00 [ 0.82 0.7210.52 0.82 10.69
W 11-1/4 1.00 1.00 1.00[0.72 1.0010.82 0.83 0.23 0.81 1058 0.880.73
12 0.77 0,86 0.95 0.95 0.870.83 0.9210.76
13-1/2 0.88 0.93 1.00 1.00 1.00)0.72 1.000.82
15 1.00 1.80 0.81 (.88
16 0.87 0,92
18 1,00 1,00

Hi, nc. (US) 1-800-B78-8000 | wwiwius.hilti.com | en espafiol §-800-878-5000 | 1ilti (Canada) Corp, 1-800-363-4458 | wwhitti.ca | Product Technical Guide 2008 271



4 2. 7 HIT—RE 500 Epoxy Adheswe Anchormg System

Anchor Spacing and Edge Distance Guidelines in Concrete

Note: Tables apply for listed
embedment depihe. Reduction

n . factors for other embedment
Load Adjustment Factors for 7/8" Diameter Anchor depths must be caloulated
Anchor Diameter: 7/8" diameter using aquations below.
Adjustment Spacing Edge Distance Edge Distance Edge Distance Spacing Tension/Shear
Factor Tension/Shear, Tension, Shear, Ta Shear, fyz
iy T (L foward edge) | (510 or away from edge) Sy = 0.5 Ngp, Sgr = 1.5 Nigg
EroedDertin) | & (7781042 4 |7mliotel 4 |77 h0ARl 4 L 7-7/8 0172
IR . : e fo= 0. 0.
2 0700 ool i oas ] b 046 Ly g ma;s/hafn ”
2/ Jozal oo s | Jest ]l " Ser>S>Emin
3 0781 1 Spodose) . L J0BSLE Edge Distance Tension
3172 081 o Joss[[ j080) o U
31516 _ [085/070] 0.70] l044|018] ~ |0.63,046( Cmin = 0.5 hats Cor = 1.5 Dt
sl e 0.8910.72 [ 5" 072| - |o52lo22] " lo6olods, o fan = 0.3(c/h,) + 0.55
|5 003 [o7al: 074 7 059025 || 0.78 | 0.6 [ for Cu>C>Crn
sl 5144 0.0410.75 070 |0.84 075 |0.70 [ 0.62 | 0.27 | 0.18 [ 0.75 1 0.52 | 0.46
sl 1.00|0.78 [0.72[1.00 [0.78 | 0.72 [0.72| 0.32 | 0.22 | 0.82 | 0.55 | 0.49 Edge Distance Shear
2612 0.80[0.74 0.80|0.74 0,79 0.36 | 0.24] 0,87 | 0.68 [ 0.5C (1 toward edge)
g 7 0.82]0.75 0.82 |0.75 | 0.86 |0.30]0.27 ] 0.91 | 0.60 | 0.52 G = 0.5 Ry, Cor = 2.0 hge
Al 0.85[0.78 0.85 | 0,78 [1.00 | 0.46 [0.32 (1,00} 0.65 | 0.55 B _
=| 10 0930.84 0.93[0.84 (.60 | 042 0.74 | 0.62 f“"‘“?{f%m“f) 0.09
[ 111316 1,0010.89 1.00 | D.89 0.72 (052 0.82 0,50 Cor>C>Crrin
@t 12 0.89 0.89 0.7310.53 00,83 ]0,69 Edge Distance Shear
14 0.95 0.95 0,87 |0.63 0.92 |0.78 (i to or away from edge)
15-3/4 1.00 1.00 1.00[0.72 1.00 [0.82
18 0.84 0.90 Crin = 0.5 hepy Cor = 2.0y
20 0.94 0.87 faya = 0.36(c/hy) + 0.28
23 1.00 1.00 for € o>C>Cin

Load Adjustment Factors for 1" and 1-1/4" Diameter Anchors

Anchor Diameter 1" diameter 1-1/4" diameter
Adjusiment Spacing Edge Distance Edge Distance Edge Distance Spacing Edge Distance Edge Distance Edpe Distance
Factor Tension/Shear Tension Shear, fan Shear, fave Tansion/Shaar Tansion Shear, Ty Shear, Taye
s T (L toward edge) (Il o or away from edge) Ta fi (L foward edge) {ll 1o or away imm edgs)
Ernbed. Depth fn) Azl 9 |12 [a2] 9 |12 |42 9 | 12 4121 8 1 |558 1114 15 |aali-al 15 (558 (11-14] 15 [5-58 1114 15
2-1/4 070~ | Jogols ol o8] f Sy e i DO R TR e Tt D N T R
2-3/4 0.73 | ol o3 e ) 024 [ © 1080 i 0.70 |+ 0.46
3 0.75 |0 05 ) e T 07 e [ 052 ) (AN B 0471
4 0.82 |7l a0 e e TR e [ K 0.76 I 0.54 |::
4172 0.850.70 0.8510.70 |2 -7 0.450.18 0.64 046 | 0.79 ) 0.57
5 ~losglo72 b olosslore | 061 (021 [ ] 0.68 0.A48 |- 0.82 | 0.60 7
5-5/8 0o3lo74 |- ~:|093]|074 | 059|025 073,051 0.85 0.64 [0.48
el B 0.05|075]070 (095 ]0.75)| 0.70 | 0.63 0,27 | 0,18 | 0.76 0.52 0.87 0.66 1 0.47
=| 6-3/4 100 |078]072]1.00]0.780.72]0.72 (0,32 | .21 | 0.82 0,55 S| 0.91 1073 o 0710080 i
é’ 7172 0.80 [0.74 0.80 | 0.74 [0.81]0.36 (0,25 0,88 | 0,58 (0,51 [0.05[0.75 070]0.65]0.7510.70]063|0.271018]0.76 [0.52 | 0,46
£ 8-1/4 0.83|0.78 0830.76]090(0.41 028094 |0.61]0.53]0.99]0.77 0.721o009lo77 0721070031021 1081054 0,48
'?; 9 0.85 [0.78 0.85 10,78 1.000.45 [ 0.32 1 1.00 | 0.64 | 0.55 0.79[0.73 0790073 (0.7710.34 10.23 | 0.86 1 0.57 | 0.50
2| 10 0.88 | 0.80 (.88 | 0.80 0.5110.36 (.66 1 0.58 0.820.78 0.520.75|0.870.3910.27 10.92 | 0.60 | .52
% 11 0.92 | 0.83 0.92 {0.83 0.57 | 0.41 0.7210.61 0.84 [0.77 0.84|0.77 11.00 | 0,44 10.3110.98 | 0.63 0,54
E 12 0.95)0.85 0.9510.85 0.63 [ 0.45 .76 | 0.64 0.87]0.79 0.87|0.79 0.4510.34 .66 0.57
E 13-1/2 1.00 1 0.89 1.00{0.88 0.72[0.52 (0.8210.69 0.61)0.82 0.910.82 0.56 1 0.40 0.71) 0,80
w14 0.20 0.90 0.75]0.54 0.84(0.70 0.9210.83 0.92 {0.83 0.58 1 0.41 0731062
16-7/8 0.97 0.97 0.92 |0.67 0.960.79 1.00,0.83 1.00 [0.88 0.7210.52 0.8210.89
18 1.00 1,00 1.0010.72 1.00{0.82 0. 0.91 0.77 10.56 0.86|0.71
20 0.81 0.98 0.95 0.85 (.87 | 0.63 0.92]10.76
22-1/2 0.92 0.98 1.00 1,08 1.00]0.72 1.00]0.82
24 1.00 1.00 0.77 0.88
27 0.88 .93
0 1.00 1.00
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Resistance of HIT-RE 500 to Chemicals

Samples of the HIT-RE 500 resin were immersed in the various chemical

il Inc, (US) 1-800-879-8000 | www.us.hilti.com | en espaficl 1-800-679-5000 | Hilti (Canada) Corp. 1-800-363-4458 | www.hilti.ca | Product Technical Guids 2008 273

Not compounds for up 1o one year. At the end of the test psriod, the samples were
Chemical Chemicals Tested Resistant | Resistant anayzed. Any samples showing o visible damage and having less than a 25%
Alkalinize Concrete driling mud (10%) pH=12.6 + reduction in bending (flexural) strength were classified as “Resistant.” Samples
{Base material Goncrete driling mud {10%) pH=13.2 " that were heavily damaged or destroyed were classified as “Not Resistant.”
concrate) Concrete potesh solution {10%;) pH=14.0 +
_ Aceic acld ( [:%) conerete was - Note: In actual use, the majority of the resin is encased in the base
Acids Nitric acid (10%) L dissolved by acid - material, leaving very lltile surface arsa exposed.
Hydrochlaric acid {10%) 3 month - -
Sulfuric acid (10%} -
Benzyl alcoho! -
Solvents Ethanol -
Ethyl acetate . Full Cure Time Table1 {100% of working load)
Metiy! ethyl ketone {(MEK) - -
Trichlorethylene - Base Matetial Temperature Approx.
Yylene (mixlure) + °F °G Full Curing Time
cherical gpncrletslzl plasticizer + 23 -5 72 hours
emicals esel 0 +
used on job sites | O + 82 0 50 hours
Petrol + 50 10 24 hours
Qil for form wark fforming oil) + 68 20 12 hours
Environmental ﬁzltrxﬁzglized water : 86 30 8 hours
on -
Chemicals salt spraying test + 104 40 4 hours
502 + ot . o .
Enyironment /Weather N Initial Cure Time Table1 {25% of working load)
Base Material Temperature Approx.
Influence of Temperature on Bond Strength °F °C Initiat Cure Time
23 -5 36 hours
120 — 32 0 25 hours
% 100 < ‘1’3 50 10 12 hours
=
8E sl P N % 68 20 6 hours
WM~ ) o =
2% el S g N~ B 8 30 ZTowrs
2B = & — 104 40 2 hours
@ 4kl S &
=% =S g
=8 20 - Gel Time Table (Approximate)
=
i Base Material Temperature Approx.
20 60 109 140 180 220 °F g Gel Time
Base Material Temperature (°F)
23 -5 4 hours
Note: Test procedure involves the concrate being held at the elevated temperature for 32 0 3 hours
24 hours then removing it from the controlled environment and testing to failure.
50 10 2 hours
Long term creep test in accordance with AC58 Is available; piease contact Hill 63 20 30 minutes
Technical Services. %6 0 50 mindtes
104 40 12 minutes

1 Minimurn product temperature must be malntained above 41°F (5°C)
prior/during instatation.
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4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring Sysiem

4.2.7.4 Installation Instructions

2, Insert air nozzle to bottom of
hole and blow out hole using a
pump, or campressed air. For
underwater applications and
diamond coring, flush untit
water runs clear from hole.

1. Drlli anchar hole using carbide
or diamond core bits.

3. Clean hole with a nylon or wire
brush. Praper hele cleaning is

essential.

4. Insert alr nozzle to bottom of

5, Insert refill pack into holder.
Remove cap covering
threaded projection.

hole and blow out hole using a
pump, or compressed alr, For
underwater applications and
dlamond coring, flush until
water runs clear from hole.
Remove weter (e.g. vacuum

or comp. air).

%

'6. Seraw on static mixer. 7. Put holder into dispenser,

&, Discard firstthree iigger pulis 9. Inject adhesive into hole

of adhesive fram each refill
nack or cariridge.

\\ 4

S [l LTI DT

10. Unlock dispenser
starting at the battom until

1/2 1o 2/3 full, Use mixer filler

ube exiensions whan needed

io reach the hole botiom,

a1
i)
I

-9. Insert rod, threaded insert or rebar,
Twist during installation.

specified gel time.

274 Hilt, inc.

10, Fastener may be adjusted during

11. Do not disturb anchor between
specified gel time and iniile] cure time.
Atthe tnitial cure tme the fastener has
25% of full working load. Work may
proceed (8.0, tying relar, setting stesh)

12, After full cure time, apply
specified torque as required to
secure items to ba fastened.
Do not exceed maximum
torgue specified.

which will not exceed 25% of the full
working load. Do nat torque anchor.

(US) 1-800-879-8000 | wornus hilti.com | en espafiol 1-800-878-5000 1 Hitii (Ganads) Cotp, 1-800-363-4458 | www.hitl.ca | Product Technical Guide 2008
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

HIT HIT-RE 500 Volume Charts

Metric Rebar Installation

Threaded Rod Installation Rebar Installation {Canada Only)
Rod Drill Bit' | Adhesive Volume Rod prill Bit! | Adhesive Volume Bar brif Bit! | Adhesive Volume
Diameter | Diameter | Required per Inch Diameter |Diameter | Required per Inch Diameter | Diameter | Reguired per Inch
(in.) (in) |of embedment {in%) (in) (in) [of embedment (in%) {in) |of embedment (in%)
1/4 516 0.055 #30r3/8 1/2 0110 10M 5/8 0.186
3/8 716 0.095 #40r1/2 5/8 0.146 15M 3/4 0.170
1/2 9/16 0.133 #50r 5/8 34 0.176 20M 1 0.388
5/8 3/4 D.261 #6 or 3/4 7/8 0.218 25M 1-1/8 0.289
3/4 7/8 0.326 #70r7/8 1 0.252 30M 1-3/8 0.481
7/8 1 0.391 #8or1 1-1/8 0.299 35M 1-3/4 0.996
1 1-1/8 0.478 #9or1-1/8 | 1-3/8 0.601
1-1/4 1-3/8 0.626 10or1-1/4| 1-1/2 0.659
EXAMPLE: 11 or1-3/8] 1-3/4 1.037
Determine approximate festenings for /8" rod NOTE: Useable volume of HIT-RE 500 refill cartridge
ambedded 10" deep. 18 16.5in° (270 mi).
) ] Useable volume of HIT-RE 500 medium refil
10%0.261 =2.61in® of adhesive per anchor cartridge is 26.9 in® (440 ).
165+ 261 = 6 fastenings per small cartidge Useable volume of HIT-RE 500 jumbo refil
1.8+ 2,61~ 31 fastenings per jumbo cartridge cartridge is 81.8 in (1340 mi).

§ PRebar diameter may vary. Use smaflest drill bit which wil accommodate rebar.

4.2.7.5 Ordering Information

" !
e gird
fen i M ETh o
9154 ;

HIT RE Mixer
) ] - HIT-RE 500 Refill Pack HIT-RE 500 Medium Cartridge HIT-RE 500 Jumbo Cartridge
HIT Adhesives o ) T s e
Item No. Description
340225 HIT-RE 500 11.1 oz (330 ml)

Includes (1) Refill Pack and (1) Mixer with filler tube

369251 HIT-RE 500 MC 11.1 0z {330 ml)
Includes (25) Refill Packs and (25} Mixers with filler tube

369110 HIT-RE 500 Medium 16,9 oz {500 mi)
includes (20) Refitl Packs and {20} Mixers with filler tube

373958 HIT-RE 500 Jumbo 47.3 oz (1400 mi)
Inciudes {4) Jumbo Refill Packs and (4) Mixers

Hit, Ino. (US) 1-800-878-8000 | www.us.hilti.com | en espafiol 1-B00-670-5000 | Hilti {Canada) Gorp. 1-800-363-4458 | www.hilti.ca | ‘Product Technical Guide 2008 275
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4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring System

Dispensers

Battery Powered

ftern No. QOrdering designation

3245363 ED3500 2.0 Ah kit 0]
Manual

ltem Nao. Ordering designation

371291 MD 1000 Manual Dispenser for HIT-ICE ®
220154 MD 2000 dispenser — includes foil pack holder ®
338853 MD 2500 Manual Dispenser @
229170 Refill Holder Replacement for MD2000, ED 3500 or P-3000HY dispensers ®
Pneumatic Dispenser with 1/4" internally threaded compressed air coupling

Itern No. Ordering designation

354180 P-3500 dispenser {for foil packs} ®
373959 HIT-PRODOD pneumatic dispenser (for jumbo cartridges) ®
373960 Jumbo pack holder replacement for PBD00D

Mixers and Filler Tubes

Item No. Qrdering designation Oty/pkg
33711 HIT-RE-M static mixer {suitable for foil pack and jumbo cartridges) 1

276 Hitl Inc. (US) 1-B00-878-B00D | viww.us.hilti.com | en espafiol 1-800-879

HIT-RE-M Mixer

5000 | Hild {Ganads) Corp. 1-800-385-4458 | www.hilti.ca | Preduct Technical Guide 2008
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

Threaded Rods
HAS Rods 5.8 HAS Super A193, B7 High Strength Rods HAS-R Rods 304 Stalnless Steel HAS-R Rods 316 Stainless Steel
Master Carten Dty Oty Qty Oty
Item No. (Box) MC) Descriptian {in.) Box/MC Item No. Desoription Box Iten No. Dasaription Box liem No. Description Box

385417 | 3432178 3/8x3 | 10/360
385418 | 3432179 [3/8x4-3/8| 10/240
385410 | 3432180 |3/8x5-1/8| 20/240 58657 3/8x5-1/8 | 10 385462 | 3/Bxb-1/8 | 10 | 3024335 [3/8x5-1/8| 1
385420 | 3432181 3/8-8 101160 385463 3/8x8 10
385421 | 3432182 | 3/8x12 | 10/90
385472 | 3432183 | 1/2x3-1/8] 10/240
385423 | 3432184 | 1/2x4-1/2| 107160
385424 | 3432185 |1/2x6-1/2| 20/160 68658 1/2x6-1/2 | 10 385464 | 1/2x6-1/2 | 10 | 3024336 [1/2x6-1/2| 1
385425 | 3432239 1/2x8 | 10120 385465 1/2x8 1
986426 | 3432186 | 1/2x10 | 10/120 385466 1/2x10 1

3024337 | i/2x11 1

3854727 | 3432187 | 1/2x12 | 10/80
385428 | 3432188 5/8x 8 20/80 333783 5/8x7-5/8 | 10 385467 | 5/8x7-5/8_| 10§ 333781 |5/8x7-5/8) 10
385468 5/8x10 1

385420 | 3432189 5/8x9 10/60 3024338 5/8x9 1
285430 | 3432190 | 5/8x12 | 10/80 3024333 | 5/8x12 1
385431 | 3432191 5/Bx17 | 10/40

385432 | 3432052 | 3/4x10 | 10/40 68660 3/4x9-5/8 | 5 385468 | 3/4x9-5/8 5 | 3024340 [3/4x8-5/8 | 1
285433 | 3432163 | 3/M4x11 | 10/30

385434 | 3432164 | 3/4x12 | 10/30 385470 3/4x12 1

385435 | 3432165 | 3/4x14 | 10/30 3006083 3/4x14 5 385471 3414 1
3Bs472 3/4x16 1

385436 | 3432166 | 3/4x17 | 10/20
385437 | 3432167 | 3/4x19 | 10/20
385438 | 3432168 [ 3/4x21 | 10/20
285430 | 3432169 | 3/4x25 | 10/20

385440 | 2432170 | 7/8x10 | 10/20 68661 |7/8x10 (HDG)'| & 385473 7/8x10 1
3006077 |7/8x12 (HDGY| 5
385441 | 3432171 [ 7/8x13 | 10/20 45250 |7/8x16 (HDG)" 5
385442 | 3432172 1x12 4116 68662 1xi2 5 385474 1x12 1 | 3024341 1x12 4116
385443 | 3432173 1x14 2118 3006079 1x14 5
385444 | 3432174 1x16 2/12 3006080 1x16 5
385445 | 3432175 1% 20 2112 3006081 %21 5
385446 | 3432176 [ 1-1/4x16| 4/8 333779 1-1/4x16 | 4

385447 | 3432177 | 1-1/4x22| 4/8

3006082 1-1/4x23 5
1 Hot dipped galvanized {7/8" rod only). Coating thickness 2 mils (50.8 ymj.
HIS
Useahle
HIS HIS-R Thread Oty
liem No. Item No. Deseription Length {in.) Box
258020 258029 3/8x4-1/4 1 10
258021 258030 1/2x5 1-3/1B 5
2h8022 258031 5/8x6-5/8 1-1/2 ]
258023 258032 3/4x8-1/4 2 5

Hilf, Inc. (US) 1-800-879-8000 | www.us-hilti.com | en espariol 1-800-879-5000 | Hilt {Canada) Gorp. 1-800-363-4458 | www.hitti.ca | Product Technical Guide 2008 277
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PAYMENT TERMS:

FREIGHT:

CREDIT:
RETURN POLICY:

WARRANTY:

ACCEPTANCE OF ORDER:

DOMESTIC ORIGIN:

BUSINESS SIZE:
PRICES:

CONSENT TO JURISDICTION:

INDEMNIFICATION:

AUTHORIZATION:

Hilt, Ine. (US) 1-B00-879-8000 | www.us.hilti.com | en espafiol 1-800-879-5000 | Hili {Canaca) Gorp. 1

Net 30 days from date of invoice. Customer agrees 1o pay all
costs incurred by Hilli in collecting any delinquent amounts,
including attorney's fees.

All sales are FO.B. Destination with transportation allowed via Hill
designated mode. Delivery dates are estimates only. Additional
charges for expedited shipments, special handling requirerments,
and orders below certain dollar amounts shall be the responsibiiity
of Customer. Fuel surcharges may apply depending on market
conditions.

All orders sold on credit are subject to Credit Department approval.

Products must be in saleable condition {o gualiiy for return.
Saleable condition is defined as unused items in ofiginal
undamaged packaging and unbroken quantities and in as-new
condition. All returns are subject to Hilti inspection and
acceptance, and a $125 restocking charge if returned more
than 90 days after invoice date. Proof of purchase is reguired
for all returned matstials. Special orders products and
discontinued Items are not eligible for return credit. Dated
materials are only returnable in case guantity, and within 30
days after invoice date.

Hilti warrants that for a petiod of 12 months from the date it sells a
produet it will, at its sole option and discretion, refund the purchase
price, repair, or replace such product I it contains a defect in
materlal or workmanship, Absence of Hilii's recelpt of notification of
any such defect within this 12-month period shall constitute a
walver of &l claims with regard to such product.

THE FOREGOING WARRANTY (S IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INGLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. Hilt] shall in no
event be liable for, and Customer hereby agrees to indemnify Hilti
against all claims related to speclal, direct, indirect, incidental,
consequential, or any other damages arising out of or related to the
sale, use, or inability to use the product,

Accepiance is limited to the express terms contained herein, and
{erms are subject to change by Hilti without notice. Additicnal or
different terms proposed by Customer are deemed material and are
objecled to and rejected, but such rejection shall not operate as a
rejection of the offer unless it contains variances in the tenns of the
description, quantity, price or dellvery schedule of the goods.
Orders are not desmed “accepted” by Hilti unless and until it ships
the associated items.

Any non-domastic Hilti praduct will be so identified on shipping
documents and invaices for customets who properly identify
themselves as a federal government entity, All other customers
may obtain such information by written request to Hilti, Ins.,
Coniracl Gompliance, P.O, Box 21148, Tulsa, Oklahoma 74121,
Hilti's Quafity Department personnel are the anly individugis
authorized to warrant the country of erigin of Hiti products.

Hilti is & large business,

Prices are those stated on the crder, and unless oiherwise noted
are based on purchasing all ftems on the order — pricing for
individual products may vary for purchases of different quaniities or
item combinations. Hilti does not maintain most favored customer
records, makes no representation with respect o same, and rejects
any price warranty terms proposed by Gustomer. Hilti's published
net price list Is subject to change without notige.

Al transactions made pursuant hereto shall be deemed to have
been made and entered into In Tulsa, Oklahoma. Any and all
disputes ariging directly or indirecily from such transactions shall be
resolved in the couris of the County of Tulsa, State of Oklahoma, to
the exciusion of any other court, and any restiting judgment may
be enforced by any court having jurisdiction of such an action. All
fransactions shall be governed by and construed in accordance
with the laws of the State of Oklahoma.

Customer hereby agrees to indemnify Hilti for any costs, including
attorney’s fees, incurred by Hilti as a rasult, in whole or in part, of
any violation by Customer of any Federal, State or Local statute or
regulation, or of any nationally accepted standard, It shall be
Customer's sole responsibility to comply with all applicable laws
and reguiations regarding the handling,use, {fransportation, or
disposal of products upan taking possession of same.

HILT] LEGAL DEPARTMENT PERSONNEL ARE THE ONLY
INDIVIDUALS AUTHORIZED TO MODIFY THESE TERMS AND
CONDITIONS, WARRANT PRODUCT SUITABILITY FOR SPECIFIC
APPLICATIONS, OR EXECUTE CUSTOMER DOCUMENTS, AND
ANY SUCH ACTION (S NULL AND VOID UNLESS IN WRITTEN
FORM SIGNED BY SUCH INDIVIDUAL.

PAYMENT TERMS:

FREIGHT:

CREDIT:

RETURN POLICY:

WARRANTY:

TITLE TO PRODUGT:

PRICES:

INDEMNIFICATION:

CHANGES:

CASH SALES:

QUOTATIONS:

Net 30 days from date of invoice.
Customer agrees to pay all costs incurred
by Hilti in callecting delinquent amounts, if
any, including reasonable atiorney's fees.

Sales are F.O.B, Destination Point with
transportation allowed via Hiltl designated
mode. Additional charges may apply for
expedited delivery, special handling
requiremnents, and order under certain
limits. A fuel surcharge may apply
depending on market conditions.

All orders sold on credit are subject to
Credit Department approval.

Product may be returned prepaid (unless
otherwise authorized) to Hilti provided:

) it is returned by the original purchaser

i} It is not dated product returned more
than 30 days after the original delivery
date

iiiy it is not discontinued, clearance or
special order product

iv} it is unused, in original packaging and
In unbroken quantities.

Hilti will inspect product and, if the above
requirements are satisfied, will credit to
customer the original purchase price. A
15% restocking fee may apply.

Other than the manufacturer's published
warranty, no warranties or cenditions,
express or implied, written or oral,
statutory or otherwise are implied. Any and
all conditions and warranties implied by
law or by the Sale of Goods Act or any
similar statutes of any Province are hereby
expressly waived.

Title to product rermains with Hilti until the
total purchase price of product is paid.

Gustomer agrees to pay Hilli ptices set out
on invoice. Customer agrees to pay taxes
as indicated on invoice uniess Hilti
receives acceptable exemption
certificates.

Customer agrees to use product at own
risk and to indemnify Hilti against all
liabilities, including lega! fees, to third
parties arising out of the use or
passession thereof. Hilti shall in no event
be lizhle for special, incidental or
cansequential damages.

Hilti sales personnel are not authorized to
modify these Terms and Conditions or -
medify Customer's credit terms. Terms are
subject to change by Hifti with reasonable
notice to Customer.

Payment in full is due prior to goods being
released.

All terms and conditions apply once
customer agrees to purchase product.
Quotations on special promotion products
are only valid until end of promotion
petlod.

800-363-4458 1 www.ca.hilticom | Product Technlcal Guide 2008
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THESE DRAWINES ASE THE PROPERTY OF TUTTLE ALUMIHUM & BRONZE, 5. FUSHERS INDIANA

ar sHalL NG BE REPROCLCED D1 COPIED 0 LISES) AS THE BASIS FOR THE LAMUFACTURE DR
SALE DF \TEMS SHOWN WATHOUT PERMGEION.

1 1/2" (SCH. 40}
SCH. G TEE FITTING COCSE;
e B A B e 2 (SCH._B0) TANG TEE FITTNG (SHE O ALLM. PPE
] (1) H17 S5 % 1" LG, TEK-5CREW & SCH. BOD END CAP (SHOP
| (1) 3/8" X 1 1/2" LG. 5.5. SDCKET .
Bue & e st SCREW/ TO ACTIVATE TANGS LA"ACH o POST)
. - 1 1/2" (SCH. 40) == =
22 it e — ,3/ ALUM. PIFE e E)d i Vi
/——1 1/2" cc (SCH 40} /—1 &{Az ) SCH. 40) g L= - — ST, TG CORNER
g 'T' ALUM. 3 #f A El‘I‘TTD.N;ANGSJgE—/‘E ] & I/ FITAING. SHOP ATTACK
n ING. G POST USING (1
@ l\LMﬂZ EIFEECH‘ 80) ATTAGH TD POST ] | \ ;17 x 1" LGH 5_(5.)
. i : USING (1) #17 X 1 U TEK—SCREW
- o 1 1/2" (SCH. BD) - LG. 5.5. TEK-SCREW. s s ATTACH TO RAIL
i 11/2"» (5CH. BO) . ALUM. PIPE |~ 24" LG. "X" BAR ATTACH TO RAIL USING (3) 3/8% X
- ALUM. PIFE - z il usiNG (1) 3/8¢ x| | | || | | 1 1/2" (6. 55
o H T ottt 25 | |) y L] S
= - T = SCR TO ACTIVATE
L B =uln 3 B I SCREW TO ACTIVATE \ T T ] TANEg
i " t . o 4" EXTRUDED ALUM. "F” T ‘ =
16" LG, POST STIFFENER LT‘ 22" LG. POST STIFFENER . PLATE AS SHOWN ON } i 1%" | H | !
X ﬂ/‘ | |, I / (SHOP ATTACHED} | PLANS — SEE SHEET #FPI , L | \
. | . u e o, ) LT FOR DETAILS & NOTES
: BLATE 35 SLOW O J 4" EXTRUDED ALUM. 'F" s il N g v
PLANS — SEE SHEET #FPI - PLATE — AS SHOWN ON f‘ [~ —GRATING (NCT BY R.M.R.) N SHOP ATTACH
FOR DETAILS & NOTES PLANS, SEE SHEET #FPI 3 B‘m*ﬁ% (se. FITTINGS AT, LINE
N FOR DETAILS & NOTES . H [BORD—190] ' (1) #17 X 1" LG, 5.5
£ BOKD—16A| [EOKD—22A ~ I TEK—-SCREW
L . L b=z |
e ©Q 0 S 10x6.14 CHANNEL END POST LINE POST CORNER POST
(NOT BY R.M.R.)
{UN.C) X
YPICAL LEVEL RAIL CONNECTIONS
SECTION SECTION /& SECTION = S
' 0-J/ =Y
SCH. BD TANG RAKE FITTING SCH, BD END CAP
(DEGREE WILL VARY) SHIP LOCSE (SHOP ATTACH L I
(FIELD ATTACH TO PIPE USING T0 POST) o~ S GENERAL NOTES!
#17 5.5. TEK—SCREW s & BOKD—1
X 1 1/2" 1LG. W/ DOME WASI:ER 7 7 6.
& AT TG POST USING TANG =
Thed WEDGE ASSEIIHBTY | = g% 1'—0" (U.N.O) 1) ALL RAIL TO BE OF MECHANICAL CONSTRUCTION U.N.C..
} 2) ALL RAILS TO BE FABRICATED FROM 1 1/2"2 (SCH. 40)
4" R ALUMINUM PIPE {B105-T5 ALLOY).
1 1/2" (SCH. 40) ‘ ‘ Ve TYBICAL FIELD R '
ALUM. PIPE (TYP.) o g — N JOINT : 3) ALL POSTS TO BE FABRICATED FROM 1 1/2%8 (SCH. BO)
% \ ALUMINUM PIPE (B6105—T5 ALLOY).
TOP END POST
,L TYPICAL ﬂﬁhg 1 1/2° (SCH. ao}—/ 4) ALL COMPONENTS TO BE E105-T5 ALLOY.
w1 1 .1/2" (SCH. BO) 80" ELBOW ALUM. PIPE 5) ALL FASTENERS (SELF TAFPING SCREWS, BLIND RIVETS, MACHINE
/I ALUM. PIPE N_ |~ ANGLE BOLTS, EXPANSION ANCHORS, ETC.) TO BE STAINLESS STEEL. (TYPE 304)
g : TYPICAL TIFLD "1‘-—-_____1 1/2" (SCH. 8O} ELBOW
i JOINT & ALUM. BoST 6) ALL RAILUNG SURFACES IN CONTACT WITH CONCRETE CR DISSIMILAR METALS
| : ‘ SHALL RECEIVE OME SHOF APPLIED COAT OF TNEMEC SERIES 46—465.
| " |
‘ STD. TANG RAKE FITTING (SHCP 11/2% (SCH. 40) . ! SED TO MOUNT RAILNGS OORS. WALLS
ATTACH TO POST USING (1) #17 ALUM. PIPE P 1 1/2°8 (SCH. 40) 7) ALL BOLTS USED TO MOUNT RALINGS TO FLOORS, WALLS. STEE.,
S.5. TEK-SCREW X 1 1/2" LG. ALUM. PIPE
C = % A[é?{M%WF!}IE';HEE%Sﬁ GSHTgEG B) ALL KICK PLATES ("F" TYPE TOE BOARD)
" R, SHALL BE SHIPPED LOOSE N 24°-0" |G, STCCK LENGTHS FOR FIELD
BOTTOM END POST WEDGE ASSEMBLY) oR CUTTING & DRILLING AS REQ'E.
LINE POST
9) ALL POSTS ARE FURNISHED CUT TO LENGTH WITH FITTINGS ATTACHED
TYPICAL RAKE RAIL CONNECTIONS TYRPICAL CORNER BOTTOM RAKE P—END {EXCEPT FOR TOF FITTING AT LEVEL & RAKE LINE POSTS).
BOKD—3 | BOKD—4 | ] BOKD—5A 10) PIPE FOR STRAIGHT RAIL IS FLURNISHED IN 24'—C" STOCK LENGTHS FOR

CUTTING & DRILLING AS REQ'D.

11

~—

ELBOWS W/ A 4" C/L RADIUS ARE FURNISHED AS REQ'D. & MUST BE
FIELD CUT TC FIT FIELD CONDITIONS.

12) ALL RAILS WHEN PROPERLY INSTALLED SHALL MEET OR EXCEED DSHA

Mg REQUIREMENTS.
4" R, : v ai_pm &' TO /L OF 1 1/2" (SCH. 40) y am
i B iw 0" (UN.D.), POST (IN.G) ALY SIPE 13) MAX. POST SPACING TO BE §'-07 C/C.
— 4" R. TOP OF RAIL 14) ALL RAIL IS TO BE FIMISHED N ACCORDANCE WITH THE ALUMINUM
I AS— = ASSOCIATION'S DESIGNATION M10C22441.
m'—\?( it i i
18 =i=s=Tf i
C___ Excx=fFo~_ ; 15) DIMENSIONS SHOWN THROUGHOUT THIS SET ARE APPROXIMATE AND SHALL
TYPICAL FIELD j:: - BE FIELD VERIFIED DURING ERECTICN.
JOINT (2) 13/32°¢ HOLES FCR——= » “—ALUM. SPLICE LOCK
TYPICAL FIELD {2) 3/8" X 1 1/4" g’ 1% EXTRUSION SHIP LOOSE
] JONT 4 §.5. SOCKET HEAD EARNTT & FIELD INSERT IN_PIPE,
ANGLE . SET SCREWS 13" LT ALIGN & TIGHTEN SOCKET
1 1/2" (SCH. BO) ] 5 5
ELBOW . ALUM. PIPE HEAD SET SCREWS
1 1/2"% (SCH. BO) . /M\
LUM. PI
ALUM. PIFE : /W
4" R . L1 ROCKY MOUNTAIN RAILINGS
. 1 1/2"% (5CH. 40) 11830 E 51st AVE __ DENVER, CO_B0239 PHONE (303) 432—0003 _ FAX (303) 432-2038
ALUM. PIPE . # [ HAROLD D. THOMPSON WRF. |9 poi o
1 1/2"8 (SCH. 40) R z FOUNTAIN, CO. e
ALUM. PIRE £ [ 8000 KNOCK DOWN — m\:'EAVER CONSTRUCTION
§ [ e M10C22A41
E . DDB DATE 7/25/11 | 5;%1 W, PRINTS FOR [ oam ] 08 H.
 [‘aecnousr OTHERS | noep PR RRERETEEY  R1Q940
TOP RAKE P—END LEVEL P—END TYPICAL FIELD JOINT } [ masmnme OTERS
BOKD~BA } BOKD—7A BOKG—8 [ (LOCATED ONLY WHERE NOTED) B | cusuen eozim 2908—-0b470 D“"1
R NYa




1

1/2"¢ (SCH. 40)

(w. ” ALUM. PIPE
'r N0 H ik TOP OF RAIL
e 1
0 = |
[ /TN |
unzal —
Ll ALUM. SPLICE LOCK EXTRUSION
] SHIF LOOSE & FIELD INSERT IN
Ly ] PIFE, ALIGN & TIGHTEN SOCKET
15" 23" HEAD SET SCREWS
N 5 (1) 13/32" HOLE FCR (1)
. 11? . 3/8" % 1 1/4° LG. 5.5,
} } 5 SOCKET HEAD SET SCREW
O NP — 0
G 7 ANy >
R
|
= SHOP/ERECTOR NOTE!
- NO EXPANSION JOINT REQ'L IN INTERMEDIATE
Tog RAIL DC NOT ATTACH INTERMEDIATE RAIL(S)
2 T0 FITTING(S) BELOW EXPANSION JOINT.

TYPICAL EXPANSION JOINT

BOKD—8 | (TYPICAL AT BUILDING EXPANSION JOINT & AT 24'-0" MAX. Q/C)

3 3n {4) 9/18" HOLES
N [ S P14 FOR 1/2% % 6" LG.
5.5. HILTI {HT—RE 500)
(o] [ &2 ] EPCXY ANCHORS
TN
in
N A ey
I l‘"’)
,EN_ 2%.- 2%»

(2) 3/8"8 TAPPED HOLES
FOR 3/B" X 1/2" LG.
S.5. SET SCREWS

16" LG, POST STIFFENER

CAST ALUM. BASE PLATE

1 1/2" (SCH. BO) {SHIP LODSE & FIELD

ALUM. PIPE ATTACH)
o | £l 4
LEVEL CONC. LINE POST
80KD—-1BE

it
] L
@ b
22" LG. POST STIFFENER
T~ (4) 9/16" HCLES FOR
1/2"% X 6" LG. 5.5.
oy s HILT) (HIL—RE 5003
1 1/2" (SCH. BO) ‘ EPOXY ANGHORS
ALUML PRE ] || =
i 3
| it :N Z_
STD. ALUM. SIDE HE 2
MOUNT BRKT. (SHGP_\ N
ATTACH TC PIPE W/ i .
(2) #17 X 1" LG, 0| N
S.5. TEK—SCREWS _'u_ !:
I
SRR
21_]@1:_’ 5%“ \_zﬂjgu
CONC. SIDE MOUNT 4—HOLE

BOKD—18A

1 1/2% (SCH. BO) q 22" LG. POST STIFFENER
ALUM. PIPE /
e {2) 2/15"» HOLES FOR
/2 % 6" LG. S.S.
STD. ALUM. SIDE MOUNT 1| ° X d
BRKT. | (SHOP ATTACH T0 n HIT-RE 500 EPOXY ANCHORS
PIPE W/ (2) #17 ¥ 1" LG. | —_
S.5. TEK—SCREWS) i 19
]/ ok
=
E IS
Y :
IHER.
I 4
3 HEn
K1

o |||

CONC. SIDE MOUNT 2—HOLE

BOKD--18E

(NOT BY RMR)—/ H

4" Max.
B
14 MIN,

FIELD DRILL (2} .128"¢ HOLES
IN PIPE & CAP TO MATCH USING
A NO. 30 DRILL BT FOR {2)

" " CUSTOMER NOTE! "
24" L6, "X BAR (4) 8/16" X 1" LG. SLOTS FOR OUTSIDE INSIDE 1/8"@ S.5. TEK-SCREW FILL VOID CAVITY IN CHU WITH LR LS. 40 3
Oq /2" X 1 1/2" LC. S.S5.HH.ME. e GROUT © AL RAL MAUNTING :
. LOCATIONS.
1 1/2% (SCH. 80) W/SLIP RESISTANT FLANGE NUTS ~ 29" LG. POST STIFFENER = )
FIELD DRILL BEAM TD MATCH & S
ALUM, PlPE\ 8 ( ) 1 1/2% (SCH. 80) 7 _ (@ iin [ C— L |
W - ALUM. RIPE o [ ]
_':‘ l‘—!_ 2 " _ — _/ 1/4" #2nx3/4 PHILLIPS FLAT —
SPECIAL SIDE MOUNT ‘ _ 3 STD. ALUM. SIDE AR Al 2 |2 1 1/2% (SCH. 40) D TC—F BOLT -
BRKT. X 6" LG._\ NI NIE: = MOUNT BRKT. (SHOF | E; ALUM. PIPE _ (CDUNTERSUNK) (1} /16" HOLE FOR
ATTACH TO FIFE i = : 1. o E o HOLE T
W[/SH(OZF; ';T;;'%H XTOSHPITGE_ : : A {3y #17 ¥ 1" r’({ i: E‘;?S_‘c?;rg:n5;:1N5D..¢CtEL(€HOP STD. ALUM. WALL BRKT. 1 !1 L{SWQ(F);TEHYLG15S SMAX)
— . ) . \ " El
S.5.H.HM.B.) : 1‘ 5.5. TEK SCREWS) i LIV FOR 1/4% X 1 3/4" L6, S5, (SHIP LOOSE} 2 POXY ANCHORS
i & . (2) 3/16" HOLES FOR f CUSTOMER NOTE! EXPANSION ANCHGR
| = 1/2" % 6" LG, ) FILL vOID CAVITY IN CMU WITH
5 & 5.5 HILTI (HT—RE 500) —1h GROUT @ ALL RAIL MOUNTING
8 EFCXY ANCHORS 4, 7 . LOCATIONS.
18" 12 7 | e | % AN
5" 4%11
BEKD—13D [BOKG-224 | BOKD—33 BOKD—35
THESE DRAWNGS ARE THE PROPERTY OF TUTTLE *LUHNU" & BRONZE. INC, FISHERS IROIANA
g&s;;u‘aﬁg‘saﬂu'z[ﬂamwr Fn“ﬂg&ﬂ o ! AS THE BASIS FOA TWE MAHUFACTURE OR
THIS DRAMNG I5 TABCO'S INTERPRETATION UF THE ENGIHEER' SIMCHH'ECT‘S DESICH INTENT.
ANY CDOE NDWCOWPUANGE 5 THE RESPOMSKIIITY OF THE ENGINEERS/ARCHITECTE,
" 1/4"8 S.5. EYEBOLT X 2 1/2" LG.
. 40
i g‘,e\l(jih:ﬂH PTP&% CUSTOMER NOTE (SHOP ATTACHED)
: FILL VOID CAVITY IN CMU WITH
iO"?‘ /—EDGE OF CONC. GROUT @ ALL RAIL MOUNTING
LOCATIONS. —
| o 1 1/2"% (SCH. 80) 7 E—R )
L R ‘ " ALUM. PIPE\, -
|| | 1! (= I
o | o i ! 5 i 3/16" S.5. CHAN ALL
L] - . |
I;s-vel_‘_| ~ Lot |
g :\ k. —1 ';L'\lN C
‘ . No_3/18 N = ————*"\ 4" RAD. 1
- {GRIND FLUSH) 50 ELBOW S.5. “S"—HOOK | =5
H
s | 2t g 3 CHROME FLATED BRONZE L INE=] L) :
- SWIVEL SNAP HOOK 1 g PN
" (" ______ = ) 2 E
2 1/2" RAD. ®) ROCEKY MOUNTAIN RAILINGS
1/2n X 2 1/2ol ALUM ——————————— 8 11832 E Bisl AVE DENVER, GO 80239 PHONE (303) 4320003 FAX [303) 432-3038
SN i \_ # [ HAROLD D. THOMPSON WaR.F. | ™0 po o
9/16" HDLE.S FoR CUSTOMER NOTE! 1 1/2" (SCH. 40) ] FOUNTAIN, CO. o CONSTRUCTIO
1/2" X 6" LG. FILL oD CAWTY IN MY WITH ALLM. FIRE F [seagps BODO KNOCK_DOWN .- WEAVER CONSTRUCTION
SS. HILTI (HIT—RE 50C) CROUT (Z L RAIL MOUNTING 45 NOTED (SEE PLANS) | E [ouee MIDCZ2AST
EPOXY ANCHORS ) % [.0DB we 7/26/11 | FE LMo gumm | omE 8.
WALL RAIL LINE POST WALL RAIL END RETURN CHAIN_OPENING | o OTERS | NOWED 55 == R1940
HERS
CH—SA 2 FIELD CHECKED BY DRAWNG HOL
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THEST DRAWNGS ARE THE PROPERTY O TUTTLE ALUNINUM & BRONZE. IHC. FISHERS INDUANA
NG SHALL NOT BE AEPAODUCED OR COPIED O USED 45 THE RASIS FOR THE MANUFACTURE €A
SALE OF ITEWS SHEWN WFHOUT PERMISSIDN,

THIS DRAWING 35 TABCO'S INTERFRETATION OF THE ENGINEER'S/ARCHITECTS DESIGH INTENT,
ANY CODF_NGHCOMPUANCE $5 THE RESPONSIBILITY OF THE FNCINEFRS/ARCHITECTS.

FIELD DRILL (1) 128" HOLE IN

“F" PLATE & ANGLE TO MATGH FOR

(3} 1/4"8 S.5. #20x3/4" PHILLIPS FLAT HEAD
TC—F BOLT (COUNTERSUNK) (TYPICAL AT
LOWER GROOVE APPLICATIONS)

C WALKING SURFACE
7

C WALKING SURFACEj

FIELD INSTALL ANGLE
IN LOWER GROOVE

AN

C WALKING SURFACE

FIELD INSTALL ANGLE

: WALKING SURFACE

7 i d (Tfrsr;l.)

DETAILC
(INSIDE & QUTSIDE 90°

CORNER W/ NO POSTS)

NO TC—F BOLT REQ'D. DETA”_
(END WALL TERMINATION)C

BOLT, REQ'D. PER JOINT

"7 PLATE EXPANSION JOINT

FLEVATION OF "F" PLATE AT POST

- =<t
FIELD INSTALL ANGLE FIELD [NSTALL ANGLE IN UPPER GROOVE L - e
IN LOWER GROOVE IN LOWER GRODVE e . U: Y
N =T i .
/_@ ®\ 1 .".—-_._ N N‘JL‘E 1 %
(\ _ Y ~N— ’,».z Lo
{ @ - Lenge oF |
= o =~
g & WAL . ]
i OF RAIL {TYP.) 1/4°8 S.SH. 3 of? o)
£ 1/4"8 S.5.H.HM.B HM.B. X 3" LG —
3 ¥ 1" LG tTve. LN M, FIELD INSTALL ANGLE
o " P IN UPPER GROOVE
= AILNG FOST {TYP. "
: RAILIN (TYP.) 1/47 S.5.A. 123" 7
= HM.B. ¥ 3" LG. 7 F
E }
n 1 13 L)
\J TYPICAL "F° PLATE CONDITIONS F PLATE SECTION
1 2 I.—.‘ Correat : KA \Z_OF RAIL (TYP.)
7 s by
: 3/168" X 1" X 4" LG, ALUM. BAR " » "
. N 1/8" X 1" X 4" LG. ALUM. BAR
™ 38" K 2 X 2 X 1" LG 3/E" X 2" X 2" X 1" LG LOCATED IN UPPER GROOVE L{)CATED N LOWER GROOVE
ALUM. ANGLE ‘ ALUM. ANGLE . C WALKING SURFACE
8" TO C/L OF i .
U POST (UNO) . 3 J 1/4" S.S.le} P,
41! nFn _B_ x ‘l LG.
SHOP DRILL (1) 5/16"@ HOLE | /_ FLATE NYLON NUT S
FOR (1) 1/4"¢ 5.5. EXPANSION (| 4" "F" PLATE
ANCHOR X 1 3/4" LG. QR 1/4"9 7 ‘
: S.5.HHM.B. X REQ'D ENGTH 7 ‘
5 :
NOTE! . é - FIELD DRILL (2) .12B"® HOLES 2" | 2
NO TC—F BOLT REQD. IN BARS & "F" PLATE TO MATCH A |
NOTE! FOR (2) 1/4"# S.5. #20x3/4" 4 NOTE! | )
. FHILLIPS FLAT HEAD TC—F BOLT {4} 1/4"8 5.5. $20x3/4
{COUNTERSUNK)} PHILLIFS FLAT HEAD TC—F

1/4" X 1" X 4" LG
ALUM. BAR

(1) 5/16" HOLE FOR
174" S.8HHMB. X
2" 16, W/ NYLON NUT

*oi—H )GP 2o
o 2l ey

J
1 4

——

(1) 5/16"8 HOLE FCOR (1) 1/4"¢
/ SSHHMB. X 1" LG W/ NYLON NUT

iy

— 71 H

el 9 ' \-1/3" X 1T X 1

- X 1" LG, ALUM.
ANGLE

[l
%-&
3

D:F'_—‘/ i1/8" THICK ALUM. BAR

(1) 5/168"¢ HOLE FOR (1)
1/4"¢ S.SHHMEB. X 1" LG
W/ NYLON NUT

o2

\s

N L]
T il

=i

2"

T

i 1A 2N 2T XA

™ LG. ALUM. ANGLE

NCTE!

{(2) 1/4" 5.5. #20x3/4" PHILLIPS
FLAT HEAD TC—F BOLT.
REQ'D. PER AMGLE

TYPICAL NOTES:

1.) ALL KiCK PLATE SHALL BE:

o) 4" EXTRUDED ALUMINUM “F" PLATE.

b} SHIFPED LOOSE IN 24'-0" STOCK LENGTHS
FOR FIELD CUTTING AND DRILLING AS REQ'D.

c} FIELD ATTACHED TC POSTS.

2.) REFERENCE GENERAL NOTES FOR TC—F BOLT TYPE.

3.) ALWAYS INSTALL TC—F BOLTS W/ PHILLIPS FLAT
HEAD TOWARDS WALKING SURFACE.

oAz 2m
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SEE SHEET: HW-5
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[V

SOALE: 3/4° = 1-D"

R

CH-3A
[_D-2_ ]

{TYP)

4zd

7

vl

EMBED
SIDE MT.

TOTAL POST 4

1"

BASE MT.

N/A

32

5-8" (FPI)

L
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25 2
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