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

Englewood, CO 80110

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

SUBMITTAL TRANSMITAL

November 17, 2011
WCM Submittal No: 05500-005

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

ENGINEER: GMS, Inc.

611 No. Weber St., #300
Colorado Springs, CO 80903
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. 51st Ave.
Denver, CO 80239

SUBJECT: Handrail for the Aeration Basin/Digester Structure, Clarifiers and Pumping
and Disinfection Building.

SPEC SECTION: 05500 - Metal Fabrications

PREVIOUS SUBMISSION DATES: None
DEVIATIONS FROM SPEC: YES X NO

CONTRACTOR'’S STAMP: This submittal has been reviewed by WCM 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: 11/17/11

Reviewed by: H.C. Myers

(X) Reviewed Without Comments
() Reviewed With Comments

ENGINEER'S
COMMENTS:




Corporate Office:
Indiznapoes, IN

Offices: 5

February 10, 1986

Tuttle Aluminum and Bronze Conmpany
120 Shadow Lawn Drive
Noblesville, Indiana 46060

ATTN: Mr. Doug Vaugh

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

Gentlemen:

Submitted herewith are results of load testing of an aluminum
hend rail structure at the referenced site. This testing was
performed on February 7, 1986 on the railing configuration 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 hydraulic jack attached
to a fork 1lift. A calibrated proving ring was attached to the
rail at 1loading locations for measurement of 1load. 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 1load to determine any permanent
defliection, This was measured as deflection of the top rgil
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
Tuttle Aluminum & Bronze
Page 2

TABCC 2500 COHSTRUCTION

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" X 2-1/2" x 6" aluminum base plates and mounted to
a concrete floor with two (2) 3/8" x 2-3/4" stainless steel
TRUBOLTS.

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

Very truly yours;

ATEC ASSOQ} TES, INC,

' 4-,jf4&&ﬂvv
Thomad J, Struewing

Project Engine

TJS/cas
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Load Test of Aluminum Railing
Tuttle Aluminum and Bronze Company
Noblesville, Indiana
ATEC Job No. 21-62016

TABCO 2500 - Mechenical Connections

Deflection Permanent Set *

Horizontal load at
Midspan = 200# 1-9/16" 1/16"

(Fh)
Vertical Load at
Midspan = 200% 0.127" o.o0"

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

(P)

* Deflection after release of load



1 1/2"¢ (SCH. 40)
}\\\\\ ALUM. PIPE

<8

Ilpll@

3 SPA.2 6'-0"

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 "Fh"()
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 Anodizing

As of 01/01/2007, Rocky Mountain Railings, Inc. has changed the use of alloy
6063-T6, 1-1/2” Sch. 40 pipe to the use of Aluminum Alloy 6105-T5, The reasons
for the change is as follows:

1). 6105-T5 has an ultimate minimum tensile strength of 38 KSI,
and 6063-T6 has 22 KSI { See Alcoa Conformance Chart) This
alloy meets or exceeds OSHA and UBC loading requirements.

2). Alloy 6105-T5 is also equivalent to alloy 6061-T6 in terms of tensile
and yield strength. Alloy 6061-T6 is also a commonly specified alloy
due to its superior strength. However the anodizing finish of 6061-
T6 does not match Rocky Mountain Railings, Inc. standard clear
anodize of our fittings 6105-T5 is a near perfect match in finish,
Therefore a more aesthetic 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 that the
increased strength of alloy and the appearance of the finish have helped in the
submittal process and a feeling of satisfaction, knowing that we are supplying a
quality product to our customer.

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

11939 E. 51°" Ave. Denver, CO. 80239. Phone (303) 432-0003. Fax (303) 432-2038
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Understanding Extruded Aluminum Alloys

Among Alcoa Engineered Products’ structural 6XXX series alloys, Alloys 6005 and 6105 can also be welded or brazed using various
6005 and 6105 are medium strength alloys that are very similar to commercial methods (caution: direct contact with dissimilar

alloy 6061 except they contain higher amounts of silicon. These materials can cause galvanic corrosion). The heat from welding or
alloys are used in designs that require moderate strength, but are brazing can reduce strength in the weld region. Consult the
generally not recommended for applications where the structure Material Safety Data Sheet (MSDS) for proper safety and handling
may be susceptible to impact or overloading. precautions when using 6005 and 6105 alloys.

When bending is required, the naturally aged -T1 temper is
preferred. However, due to the excess sificon content, properties
may increase more rapidly with room temperature aging than
typically experienced with 6063 and 6061 alloys. In comparison to
6061, alloys 6005 and 6105 are easier to extrude and are less
quench sensitive, allowing them to be used for more complex
shapes. Alloys 6005 and 6105, when produced to a -T5 temper,
have the same minimum tensile and yield strength as 6061-T6. In
comparison to 6063, alloys 6005 and 6105 in -T5 tempers have
better machinability and strength properties than 6063-T6.

These alloys also offer good finishing characteristics and respond
well to common anodizing 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
@ Ladder structures

6005/6105 Temper Designations and Definitions
A S s“-‘/s“ o e *T * \:(,"t“; ﬁf»&&

F As fabricated. There is no special control over thermal conditions and there are no mechanical
property limits.

T1 Cooled from an elevated temperature shaping process and naturally aged. (See Note A.)
T5 Cooled from an elevated temperature shaping process & artificially aged. (See Note A.)

(For 6005 Alloy only)

TiS14 A maximum formability special temper for product that will be formed within 1 to 2 weeks after
shipment. Samples are aged and tested in the -T5 condition to verify heat treat capability.
T5S3 An underaged temper to increase formability at a sacrifice of mechanical properties.
T5511 Same mechanical property limits as -T5. Stretched 1-3% for stress relief.
*For further details of definitions, see Aluminum Association’s Aluminum Standards and Data manual and Tempers for Aluminum and AlJuminum Alloy Products.

Note A: Applies to products that are not cold worked after cooling from an elevated temperature shaping process, or in which the effect of cold work in flaitening or
straightening may not be recognized in mechanical properties.

*“*Alcoa Special Temper designations are unregistered tempers for reference only and provided for customer use to identify unique processing, material, or end use
application characteristics.

AIon 6005 Chemical Analysis Liquidus Temperature: 1210°F  Solidus Temperature: 1125°F  Density: 0.097 Ib./ in.3

Percent Weight Elements
) . Others Others
Si F Cu Mn Mg Cr £n Ti Each Total Alurninum
Minimum 6 —_ — —_ .40 — -_ —_ —_ —_
Maximum 9 35 10 10 6 .10 10 10 .05 15 Remainder

Alloy 6105 Chemical Analysis Liquidus Temperature: 1200°F  Solidus Temperature: 1110°F  Density: 0.097 Ib/in.3

Percent Weight Elements
. Others Others
Si Fe Cu Mn Mg Cr Zn Ti Each Total Aluminum
Minimum 6 —_ — —_ .45 — — —_ — —
Maximum 1.0 .35 10 15 .8 10 10 .10 .05 15 Remainder

Average Coefficient
of Thermal Expansion

Alloy (68° to 212°F)
6005 13.0 X 10 (inch per inch per °F)
6105 13.0 X 105 (inch per inch per °F)

L e




Alloy 6005/6105 Mechanical and Physical Property Limits

Specified . . Elongation? Typical Typical
sgmion or Tensile Strength (ksi) Percent Thermal Electrical
Temper Wall Thickness Ultimate Yield (0.2% ofiset) Min. in Conductivity  Conductivity®
(inﬂhes)z 2 inch Al IT°F
Min. Max. Min. Max. Min Max. or 4D* btu-in.M2hr°F (% IACS)

No Properties Apply
T —_ .500 25.0 —_ 15.0 —_ 16 1250
T5 — 124 38.0 - 35.0 — 8 1310 49
T5 125 _ 38.0 —_ 35.0 — 10 1310 49
F All No Properties Apply N/A 46
T1 — .500 25.0 —_ 15.0 —_ 16 1220 -—
T5 — .500 38.0 —_ 35.0 — 8 1340 50

T1S148 — 35.0 — 8

124 1250 47
T1S148 125 — 38.0 - 35.0 — 10 1250 47
T583 Al 35.0 — 30.0 - 8 N/A N/A
T55117 — 124 38.0 — 350 - 8 1310 49
T55117 125 —_ 38.0 — 35.0 - 10 1310 49

® The mechanical property limits for standard tempers are listed in the Property Limits section of the Aluminum Association's Aluminum Standards and Data manual and
inum and Aluminum Products. @ The thickness of the cross section from which the tension test specimen is taken determines the applicable
mechanical properties. @ For matenals 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=Specimen diameter. ® Minimum, unless stated as typical. ® These properties apply to the materia! after proper artificial aging. No properties apply to
shipped product. @ For stress-relieved tempers, the characteristics and properties other than those specified may differ somewhat from the corresponding characteristics
and properties of material in the basic temper.
*Alcoa Special Temper designations are unregistered tempers for reference only and provided for customer use to identify unique processing, material, or end use
application characteristics.

Comparative Characteristics of Related Alloys/Tempers!
General Weldability Typical
Gorrasion (Arc with Anodizing Conductivity
Formability | Machinahility | Resistance Inert Gas) Brazeability Response (%6IACS)
Afloy Temper DCBA DCBA DCBA DCBA DCBA DCBA 40 50 60
6005 T N/A N/A N/A
-T5, T511 N/A N/A N/A
6105 T N/A N/A N/A
75 N/A N/A N/A
6061 T4 e
-Té
6063 -T4
-T6
6262 -T6

B=Good C=Fair

ata manual.

® Rating: A=Excellent
§3gné?am§ and D

Alcoa Distribution and Industrial Products

D=Poor

53 Pottsville Street

Cressona, PA 17929

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

For further details of explanation of ratings for, see Aluminum Association's Aluminum
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TYPICAL TENSILE PROPERTIES AT VARIOUS TEMPERATURES®
Table 3 (continued
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Stainless Rivets

—f — - T ;
b | - ‘ |
1 e eetour
Stainless Rivet + Stainless Mandrel + IFl Grade 51 o B
-
D H E L Grip Range Typical Ultimate :
Buttonhead Rivet Dia. Drill No.&  Head Dia. Head Height Rivet Length _(HP Strength (Lbs.) Sta Iﬂll @SS
AFS HNom. inch Hole Size Nom. Inch Max. Inch Max. (mewtons)
Part No. (mm}) {mm) {nm) {mm) Inch {mwm) Inch (mum) Shear Tensile -
35B4-15 18'(125) #30(129-133) 250 040 212 54 1708250620846 50 600 = .
3584-28 30 333.083.30) 635 1,02 275 70 | 08125 1732 2310 2660 .. - u
55B4-35 337 86 | 126187 3348 N '
SSB4-4S 400 102 | 188050 4664
SSB4-55 42 17 [ 951312 6570
SSB4-65 505 134 | 313375 80895 % Standard
3584-85 650 165 876-500 96107 -
S5B5-25 5201156) #20(160-164) 312 045 300 76 | 0625 1632 785 1040 W
5585-38 40 41(4.06-4.16) 792 114 3% 80 | A%6.187 3248 3400 4620
S3B5-45 425 108 | 188.250 4564
558565 550 140 | 251-375 6595 ‘ Cotntersink
S5B5-85 675 172 | 306500 98127 . =
SSB5-108 800 203  50F-625 126150 l_
SSB6-2S 6187 #1(192-19) a5 066 D5 83 | B.195 1840 1150 1300
SSB6-45 48 49(4.88-4.08) 953 1.40 450 115 [ A% 050 2364 5110 5780
S3B6-65 575 146 | 251-375 6595 . BloeeiiBin
SSB6-85 700 178 976500 96127 I
SSB6-103 85 20 501-825 128159 *_ﬂ
SSB6-128 950 247 626750 160191
S3B6-163 1200 305 7511000 191054
S3BE4S TAT250) FL257-261) 500 074 500 127 | 062260 1664 700 2100
S3B8-65 64 B.5(6.53-6.63) 12:70 1.88 625 159 | 951.375 6595 7560 9340
538885 750 191 | 376500 96197
S3B8-105 875 210 | 501825 128159
$388-125 1000 254 | 626750  16.0:191
Large Flange
SSRLA-2S 18°195) #0(129129) 75 045 o975 70 10EEIEE T 08as 50 800
S3BL4-35 A2 33(3.28:3.38) 953 114 3% 86 | A%6-187 3348 0310 2660
S3BL4-45 400 102 188-250 4564
SSBL6-4S 76 187) #11(192-19) 615 082 450 115 | 062-250 1662 1150 1300
SSBL6-65 48 404 08-4.08) 15,98 2108 575 146 | 251-375 6595 510 5780
S3BL6-8S 700 178 | 876-500 96127
SSBLE108 85 A0 | 501805 128150
SSRLA-17S 950 247  BIE.7R0 10191
120° Countersunk
$804-28 181(125) #30(129-133) 220 045 25 70 0825 AR 50 600
5304-38 5 333.28-338) 550 114 337 86 | A26.187 3348 2310 2660
$504-45 400 102 | 188:250 4964
S304-58 460 117 19512310 G570
S306-45 76187 #11(192-19) 350 050 407 103 126-250 2364 950 1300
48 40(4/88-4.96) 8.89 127 5110 5780

KLIK-FAST RIVETS conform to IFI-114 {inch) and IFI-505 (metric). Millimeters {(mm) and newtons (N) are in green.



HIXING
THIRNING

SURFACE TEMPERATURE

Dry Mils Wet Mils Sq Ft/Gal
(Microns) (Microns) (m?¥/Gal)
Suggested 10.0 (2555 15.5 (395) 103 9.5
Minimum 8.0 (205) 12.5 (320) 128 (11.9)
Maximum 12.0 (305) 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.

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

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.

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.

APPLICATION EQUIPMENT Alr Spray
Gun Fluid | Adr Cap Aidr Hose Mat’l Hose Atomizing Pot
Tip 1D 13 Pressure Pressure
DeVilbiss E 704 3/8" or 1/27 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 temperatures or longer hoses require higher pot pressure.
Alrless Spray
Tip Orifice Atomizing Pressure Mat’l Hose ID Manifold Filter
0.0177-0.031" 2400-3000 psi 3/8" or /2" 60 mesh
(430-785 microns) (165-207 bar) (9.5 or 12.7 mam) (250 microns)

Use appropriate tip/atomizing pressure for equipment, applicator technique and weather conditions.
Roller: Use high quality synthetic nap covers. Short nap for smooth surfaces. Long nap for
rough surfaces. Note: Two or more coats may be required to obtain recommended film thick-

nesses.
Brush: Use high quality nylon or synthetic bristde brushes. Note: Two or more coats may be required

o obtain recommended film thicknesses.

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

WARRANTY & UMITATION OF SELLER'S LIABILITY: Taemes Compony, Inc, warronts anly that ifs contfings represented hereln meet the formulation stondards of Yoemee Compony, fac.

THE WARRSNTY DESCHISED 14 THE ABOVE PARAGRAPH SHALL BE ¥ UIEU OF ANY OTHER WARRANTY, EXPRESSED OF WAPLIED, INCLUDING BUT HOT LUATED 70, ANY HPLIED WARRANTY OF MERCHANTABNY OF FITHESS F0R 4
FARTICUIAR PURFOSE. TRERE AR 5O WARRANTIES THAT LXTEND BEVOND THE DESCRIPTION DM THE FACE HEREDL. The buyer's sole ond exclusive remady against Tnemer Company, tnc, shall be for replucement of the product in the
evznt o defective condition of the product should be fovad 1o axist and the exclusive comedy sholl mot hove foled s sesentinl purpose os fong os Tnemec Is williag to provide compamble replacement product 2o the huyer, X0 OTHER
REMEDY (IRCLUDIRG, BUT HOT LUAITED 1O, BCIDENTAL O CONSEQUENTIAL DARAGES FOR LOST FROFITS, 1057 SALES, INIURY 10 PERSOY OF PROPERTY, EAVIRONRENTAL INIURIES 08 ARY OTHER INCIOENTAL 0% CONSEQUENTIAL
L085) SHALL S€ AVAILSRLE YO THE BUYER. Technical ond application informotion herein is provided for the purpos of estoblisking o generl profile of the coati ing and proper ccq:mg g piocedures, Tost per: rasults weie
sbigined i o conteolied enviorment ond Tnemac Compony mukes 1o cleim thot these fests or any other fosls, eccurstely represent o envl As upplication, eavi { gad design factors con vary siguificantly, dve e
shauld be exercised in the selection and use of the conting, FOR IRDUSTRIAL USE OHLY.

PRINTED B US4

TNEMEC (QMPAHY (R{DRPORAIED
6800 CORFURATE BRIVE, XANSAS CITY, MISSOUR! 64120-1372  TEL 1 800 THEMEC) www.lngmec.com (YDAT049) 46-465
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DATA SHEET
TUTTLE ALUMINUM
120 SHADLOWLAWN DRIVE

FISHERS IN 46038

COAL TAR CTG. H.B. TNEMEC
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222003310-00 PAGE 3
FOR COATINGS, RESINS, AND RELATED MATERIALS :
(APPROVED BY THE U.S. DEPARTMENT OF LABOR AS

"ESSENTIALLLY SIMILAR' TO FORM OSHA-20)

(MEETS REQUIREMENTS OF CFR 29 PART 1910.1200,

OSHA'S HAZARD COMMUNICATION STAWDARD) NPCA 1-84

e ot o o e e w o tvn o o o o o o wm e m wer e e e S S e e e G M e S e ke G e e G S M M e e S g D e A SRS WS S eSS g e e e e

CHEMICAL PRODUCT IDENTIFICATION.

PRODUCT ID . . . . . . . @ F046-0465 5G
PRODUCT CLASS . . ; COAL TAR
TRADE NAME . . . : COAL TAR CTG. H.B. TNEMEC
FORMULA VERSICON NUMBER . . . . 5
MSDS PREPARATION DATE . e e e e e : 01/18/2001
MANUFACTURER IDENTIFICATEON
AME - . .« « . . . : TNEMEC COMPANY, INC.
ADDRESS e e e e e e e e e e .. .oz 123 WEST 23RD AVENUE
: . NORTH KANSAS CITY, MO. 64116-3064
TELEPHONE . e e e e <+ e . . : 816-474-3400
816-474-1425

" EMERGENCY TELEPHOVE B T

1 MAGNESIUM SILICATE
CAS# 14807-96-6
TALC (NO ASBESTQS FIBERS/RESPIRABLE DUST)
PCT BY WT': 11-20
EXPOSURE LIMIT:
ACGIG TVL/TWA: 0002.00 MG/M3
OSHA PEL/TWA: 00 00 MG/M3

e oo v e A o ot o bon o o o e won s W o e G e e e G W e W U B G s e e e e e e i e S e G T ST M e on S M W e ek T e W Mo G G e s e e s e s e

2
CAS# 7727-43-7
BARIUM SULFATE (TQTAL DUST)
PCT BY WT: 21-3
EXPOSURE LIMIT:
ACGIG TVL/TWA: 0010.00 MG/M3
OSHA PEL/TWA: 0010.00 MG/M3

e ot e o oow o oo m x e  gi o o s i e P e e S o n o i e e S G s M Mo e e e Sme e T T N e e e e S e e e R e Gn Sl G e T e e e e

3
CASH# 65996-93-2
REFINED COAL TAR PITCH (CONTAINS PPAH S)
PCT BY WT': 34.4860
EXPOSURE LIMIT:
ACGIG TVL/TWA' 0000.20 MG/M3
OSHA PEL/TWA: ' 0000.20 MG/M3
4 METHYLBENZENE '
CASH# 108-88-3

TOLUENE
PCT BY WT: 5.6690 VAPOR PRESSURE: 22.000 MMHG @ 68F
EXPOSURE LIMIT: '

ACGIG TVL/TWA: 0050.00 PPM
OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: ' 0150.00 PPM .
5 .
_CASH# 100-41-4 ,
BETHYL, BENZENE )
PCT BY WT: 2.6770 VAPOR PRESSURE: 6.000 MMHG @ 68F
EXPOSURE LIMIT: .
ACGIG TVL/TWA: 0100.00 PPM
ACGIH TLV/STEL: 0125.00 PPM
"OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: 0125.00 PPM
6 XYLE
CAS# 1330 20-7
DIMETHYLBENZENE
PCT BY Wr: 11.0730 VAPOR PRESSURE: 5.100 MMHG @ 68F

BEXPOSURE LIMIT:

ACGIG TVL/TWA: 0100.00 PPM
ACGIH TLV/STEL: 0150.00 PPM
OSHA PEL/TWA: 0100.00 PPM
OSHA STEL: 0150.00 PPM

—.-».--a~..~..—,,...w....._....-_..__...._m....,.....‘m...w..,..--a.._...u....—u.--»-a--—»—»»..«..”..._-«..—-n...._.............,......_........_--.4----

x*****x**'&‘k****k‘k“k*'k*':k‘*‘k**k‘é:*k*k**?:**‘k’}**:‘t'k*************************'k*“k*'k*k‘k'k**’k*

This product contains one or more reported carcinogens oOr sugspected
carcinogens which are noted NTP IARC, or OSHA-Z 1n the other limits
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F046-0465 5G
COAL TAR CTG. H.B. TNEMEC

EYE CONTACT: ,
Flush 1mmed1atel¥ with large amounts of c¢lean water under low
e

ressure for at least 15 minutes. Consult a physician.

KIN CONTACT: o .
Wash affected area with socap and water. Remove contaminated |
clothing, Dispose of or launder accordingly. Consult a physician
1f skin dirritation persists.

INHALATION: o . .
Remove affected individual to fresh air. Treat symptomatically. If

breathing is difficult, administer_oxygen.  If breathing has stopped

ive artificial respiration. Consult a physician. :

NGESTION: ‘ , o
Drink 1 or 2 glasges of water to dilute. Do not induce vomiting. Congult
a physician or gﬁlson control center IMMEDIATELY. Treat symptomatically.

NOTE TO PHYSICI
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FIRE AND EXPLOSIVE PROPERTIES OF THE CHEMICAL:
Flammability Classification . . . . :

Flaghpoint ~. . . e e e e e e .z 80.0
Explosion Level . . . . . . . . . . . : Low - 1.0
. . o High - -N/A
Flammability Limits . . . . . . . . . : Lower - =-N/A
, Higher - -N/A

EXTINGUISHING MEDIA: .
Foam, carbon dioxide, and dry chemical.
FIRE~FIGHTING PROCEDURES AND EQUIPMENTS: . )
Keep away from heat, open flames, sparks, and areas where static
charge ma¥.be generated. Do not apgly to hot surfaces due to
gagszble ire and explosion risk. For closed containers, pressure
uild-up and possible explosion might occur due to extreme heat
expogure. _Solvent wvapors are heavier than air and may travel
considerable distance to_a source of ignition and flash back. . ,
Water mag.be used to cool unru%tured containers. Wear self-contain-
ed breat 1ng apparatus with a full facepiece operated in pressure- -
demand or other positive pressure mode to prevent inhalation of
hazardous decomﬁos;tlon roducts. Use appropriate extinguishing
media to control fire. ater may cause violent frothing if sprayed

M

directly into containers of burning ligquid.

S ;T e Gk e M e e G Gun G W awn e e e n e me n G W S Gee e G e Saw e e Meb W e Ghe ek wha Mok GG e S me Be e S e G e MR e e e e e e Mo e e A O e e e e o e e e

CLEAN-UP: L . vl
Remove all sources of ignition,,6 Spills may be collected with_inert,

absorbent material for proper disposal. Use non-sparking tools,
protective gloves, goggles and clothing, adequate ventilation, avoid.
the breathing of vapors and use resp;rator¥ protective devices. Transfer
absorbent material to suitable containers for proper disposal.

S e e R e e S S des s W G4 W W e Gdo S e W BT D S Se pm i W M S e et MG OGN M Now Mo eed e S e e e b e G W WA BN S W W e B e e e e e A B e K e W e e e e et e e e W

SECTION 7 - SPECIAL PRECAUTIONS
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HANDLING AND STORAGE: ‘ ‘ :
Store in dry area. Keep closures tight and upright to prevent

leakage. Do not store in hlgh temperature areas or near fire or
open flame. Refer to product data sheet for recommended storage

temperatures.

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

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

- Consult product data sheet for proper application instructions.
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WASTE DISPOSAL: ‘ .
Digpose of in_accordance with Federal, state, and local regulations

regarding pollution.

T TS T e ks o e e e e G e e e s We o e e o e W G e b e e e M S me e e e e o o e e et o Am o s e o mos o h ot ot B b oa) e e e o ot o
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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 ,
CASH# 108-88-3 PCT BY WT: 5.6680

ETHYI, BENZENE ‘
CAS# 100-471-4 PCT BY WT: 2.6770

DIMETHYLBENZENE
Cas# 1330-20-7 PCT BY WT: 11.0730

O K A ek o i W e S W A on wer A dom e gme e ek A M S dme e s e N W e G e M G G e e e e ek e R o e W b e o et R e e et e e oo e o0 bt oon wre e dwe s
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Prepared by . . . . . . . . . . . . . : Kevin Settles
Date of issue . . . . . . . . . . . . 01/18/2001
Last Revigion Date . . . . . . . . . : 02/23/1997

MSDS Prepared for e e e e e TUTTLE ALUMINUM
120 SHADLOWLAWN DRIVE

FISHERS ‘ IN 46038

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

HMIS Information: Health- 3% Flammability- 3
Reactivity- .1 ‘

For specific information re%arding occupational safety and health
gta%d%g%g, please refer to the Code of Federal Regulations, Title 29,

ar . : ) .
To the best of our knowledge, the information contained herein is accurate.
However, neither the Tnemec¢ Company or any of its subsidiaries assume .
any liability whatsoever for the accuracy of completeness of the
intormation contained herein, Final determination of suitability of any
material is_the sole responsibility of the user. All materials may present
mnknown health hazards and should be used with caution. Although certain
dazards 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
'ESSENTIALLLY SIMILAR' TO 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

CHEMICAL PRODUCT IDENTIFICATION:
PRODUCT ID . . . . . . . « . . . . . : F041-0002 5@
PRODUCT CLASS . . . . . . . . . . . . : THINNER
TRADE NAME . . . : THINNER CLEAR
FORMULA VERSION NUMBER . . . . . . . : 2

MSDS PREPARATION DATE . . . . . . . . . : 01/18/2001

MANUFACTURER IDENTIFICATION:

NAME . . . . . . . . . <« . . « . . . : TNEMEC COMPANY, INC.

ADDRESS . . . . . . . . . ¢ . . « . . :-123 WEST 23RD AVENUE

' : NORTH KANSAS CITY, MO. 64116-3064
816-474-3400

TELEPHONE . . . v v e v v u v e v s
EMERGENCY TELEPHONE . . . . . . . . . : 816-474-1425

TN SN M D G e St s e G oot e wow Sk M e et e W e G Gon e e e W R O MmO e e G e N M W Ve S0 e e Rk e e e e o et e e et et W e he s e e e b o v o
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1
CAS# 100-41-4 ‘

ETHYL BENZENE ,
PCT BY WT: 19.9980 VAPOR PRESSURE: 6.000 MMHG @ 68F

EXPOSURE LIMIT:

ACGIG TVL/TWA: 0100.00 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
PCT BY WT: 80.0020 VAPOR PRESSURE: 5.100 MMHG @ 68F
EXPOSURE LIMIT: -
ACGIG TVL/TWA: 0100.00 PPM
ACGIH TLV/STEL: 0150.00 PPM
OSHA PEL/TWA: 0100.00 PPM
OBHA STEL: V 0150.00 PPM

TSR Sm mwn e g G on G o e o o Rw s G s w n Gne G N M Gns e am twe W e W e e T ek e W Swe Mme M e S e e S e e e e e e w R e e aes W M et e e mee e e oo wen e G s e e

**&*****#************************k%***********************************%*k**

~,This product contains one or more reported carcinogeng or_suspected
carcinogens which are noted NTP, IARC, or OSHA-Z in the other limits

recommended column. . , : . ) ‘
*****k*********%*******************************************%**********k****
***********k****&**&***************************************************k***

This substance contains a material classified as a hazardous ai;

pollutant.
**********%*************************************************#*******&**k***
. P .
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EMERGENCY OVERVIEW:
PO%%%TIAL HEALTH EFFECTS:

Severe irritation. , o

Regﬁ%gs, tearing, blurred vigion.

Moderate irritation, drying of skin, defatting and possible
dermatitis.

INHALATION - OVEREXPQSURE TO SOLVENT VAPQRS OR SPRAY MIST:
Nasal and respiratory irritation, anesthetic effects, dizziness,
%osslble unconsciousness and asphyxiation, stupor, weakness,

atigue, nausea, and headache, .

INHALATION - OVEREXPOSURE TO FREE PIGMENT DUST:

INGESTION: o . . .
sastrointestinal irritation, nausea, vomltl%g,;dlarrhea, death,

aspiration into the lungs which can be fatal.

CHRONIC EFFECTS: . .
NOTICE: Reports have associated repeated and prolonged occupational

overexposure to solvents with permanent brain and nervous system
dama%e. Intentional misuse by dellberately.concentratlng and
ing .

inha the vapors may be harmful or fata \
Based on an Internatiohal Agency for Research on Cancer (IARC) conclusion
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THINNER CLEAR

CLEAN-UP: L . R
Remove all sources of ignition. Spills may be collected with inert,

absorbent material for %roper disposal. Use non-sparking tools,
protective gloves, goggles and clothing, adequate ventilation, avoid

the breathing of vapors and use resp;rator¥ protective devices. Transfer
absorbent material to suitable containers for proper disposal.

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

leaka%e. Do not store in high temperature areas or near fire or
open flame. Refer to product data sheet for recommended storage

temperatures.

SPECIAL COMMENTS: o o ,
Prevent prolonged breathing of airborne contaminants such as vapgr, spray

mists, or dusts. Prevent contact with skin and eyes. 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.

TN RN e e e e ol e o e ew G e e WA o e e G B e e e e A e s e e B e W e 6w ek e b G b W e A Wk G e e G e e e e e e e e e e e ow b Bk v e e ber e s o s
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HYGIENIC PRACTICES: ) ) ,
Wash hands and other contaminated skin areas with warm soap and
water before eating. ‘
EYE PROTECTION: .

Use chemical resistant splash type goggles.

RESPIRATORY PROTECTION: . , . ,
Resplratory protective devices must be used when engineering and

administration controls are not adequate to maintain Threshold Limit
Values (TLV) and Permissible Exposure Limits (PEL) of airborne _ .
contaminants below the listed values for those hazardous ingredients
identified in Section II of this MSDS. Observe OSHA regulations for
respirator use (CFR 29, 1910,134) whenever a regpirator is used.
Particulate, chemical cartridge, air gurlfyln% half-mask respirators
can be used within certain limitations; consult the respirator
manufacturer for specific uses and limitations. Where airborne
contaminant concentrations are unknown, the use of a NIOSH/MSHA
aggroved fresh-air supplied respirator is mandatory.

OTHER PROTECTION: o

Use Chemical resistant gloves, \ .
Use chemical resistant coveralls or apron to protect against skin

]

and clothing contamination. _ i )
Use protective cream where skin contact is likely.

VENTILATION: , , ) : : ,
sufficient ventilation, in volume and pattern, should be provided through

both local and general exhaust to keep the air contaminant concentration
below current‘apgllcable OSHA Permigsible Exposure Limits (PEL) and ACGIH's
Threshold Limit Values (TLV),  Appropriate ventilation should be employed
to remove hazardous ﬁecom%031tlon rodug¢ts formed during welding or flame
cutting operations of surfaces coated with this product.

Heavier than air solvent vapors should be removed from lower levels

of work grea due_to potential explosion hazard and all ignition

gources_ (non-explosion proof equipment) should be eliminated if

flammable mixtures will be encountered. *
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Vapor Pressure . . . . . . . . . . . 6.00
Vapor Density . . . . . . . . . . . . : =N/A
Boiling Range . . . . . . . . . . . . : Lower - 275.0 °F
. . Higher -~ 288,0 CF
Formula Weight per Volume . . . . . . : » 7.2000 LB/GL
VOC IN LBS PER GALLON . . . . . . . . : 7.200
e e e e e e 9.400 (Ether = 1)

Evaporation Rate .
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FO41-0002 56
THINNER CLEAR
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MSDS Last Prepared . . 04/27/2000

HMIS Information: Health- 2 Flammability- 3
Reactivity- 1

For gpecific_ information regarding occupational safety and health
gtagd%ggg, please refer to the Code of Federal Regulations, Title 29,

ar . ; -
To the best of our knowledge, the information contained herein is accurate.
However, neither the Tneme¢ Company or any of its subsidiaries assume

§n¥ liability whatsoever for the accuracy of completeness of the
info determination of suitability of any

rmation contained herein, Final
material is the sole»regpon31bllltg of the user. All materials may pregent
unknown health hazards and should be used with caution. Although certain
hazards are described herein, we cannot guarantee that these are the only
hazards which exist.



ROCKY 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 still
adhering after drying, a mild detergent may be necessary.

When mild detergent or soap is necessary, it should be used with brushing {non-
metal) or sponging. The surface must be thoroughly rinsed with clean water
after the use of any cleaning agent. It may be necessary to sponge the surface
while rinsing, particularly if the cleaner is permitted to 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 necessitate the use
of rubber gloves, long handled brushes, etc.

If surface soil still adheres after following the procedures above, cleaning using
a palm-sized nvlon pad can be emploved. Thoroughly wet pad with clean water
or a mild detergent. Rub the metal surface in the direction of the metal grain
with uniform pressure. After scrubbing, the metal surface should be rinsed
thoroughly using clean water to remove all residues. Solvents may be used to
remove non-water soluble deposits. Extreme care must be exercised when
solvents are used since they may damage organic sealants, gaskets and painted
finishes. If solvents are used, rinse the surface completely with clean water.

Cleaning Precautions

Never use aggressive alkaline or acid cleaners on aluminum finishes. Do not use
cleaners containing trisodium phosphate, phosphoric acid, hydrochloric acid,
hydrofluoric acid, fluorides, or similar compounds on anodized aluminum
surfaces. Always follow the cleaner manufacturer's recommendations as to the
proper cleaner and concentration. Testclean a small area first. Different cleaners
should not be mixed.

It is preferable to clean the metal when shaded. Do not attempt to clean hot,
sun-heated surfaces since possible chemical reactions on hot metal surfaces will
be highly accelerated and non-uniform. Also, avoid cleaning in freezing
temperatures or when metal temperatures are sufficiently cold to cause
condensation. Surfaces cleaned under these adverse conditions can become
streaked or tainted that they cannot be restored to their original appearance.

11939 E. 517 Ave. Denver, CO. 80239. Phone (303) 432-0003. Fax (303) 432-2038



References
VOLUNTARY GUIDE SPECIFICATION FOR CLEANING AND MAINTENANCE

OF ARCHITECTURAL ANODIZED ALUMINUM, AAMA 609.1
American Architectural Manufacturers Association
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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 741486

1-800- 879-8000
www.hilti.com




Hilti Praduct Technical Guide

PROFIS: Firestop Systems Hilti Diaphragm

The World’s Most Powerful When it comes to Life Safety and building DecCk Design
Anchor Design Software code compliance, Hifii provides complete  The Hilti Diaphragm Deck Design
sofutions with a wide range of products Program allows designers to quickly
» Easy to Learn — Start working in and unmatched technical support. and accurately design roof deck and
just minutes ) ) composiie floor deck diaphragms.
* Fast and Powerful - Produce detailed * Firestop Systems Guides 3 ) o o
designs quickly - Through Penetrations . Ap|!lty to design with innovative
+ Specify with Confidence — The - Joint Penetrations Hilti fastgners for frame and sidelap
largest number of approvals and * FACT Program connection
latest design codes * FS 411 ¢ Creates easy to use load tables with
s BASIC Training span ranges based on user input
No charge. ' * Engineering Judgements » Allows for different safety factors
Download now at www.us.hilti.com s Firestop Design Genter online depending on load type, building
or www.hilti.ca at www.us.hilti.com or www.hilti.ca code and field quality contraol

* Direct link to Hilti website

Hilti Online - Ml - Industrial

o Pipe Support
» Technical Library - Technical Guide
* Design Centers A guide to specifying the Hilti medular

[nteractive Product Advisors
Full-line Product Catalog
¢ Online Ordering

pipe support system for medium to
heavy loads without welding.

» Maps to Hilti locations * Ml System is the ideal solution for
« “Contact Us” program to pipes up to 24 in. diameter
‘answer your questions » Reliable fastenings without welds

* Easily installed

Inc. {US) 1-800-878-8000 | www.us.hilti.com 1 en espafiol 1-800-879-5000 | Hili {Canads) Corp. 1-

-363-4458 | www.ca.hilti.com | Product Techrical Guids 2008




HIT-RE 500 Epoxy Adhesive

Adhesive Anchoring Systems

Anchoring System 4.2.7

4.2.7.1 Product Description

Fastener Components

v
HIT RE Mixer

sl

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, a mixing nozzle, a
HIT dispenser with refili pack holder, and
either a threaded rod, rebar, HIS
internally threaded insert or smooth
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 undetwater
fastenings and for oversized holes up to
2 times the rod diameter (2-1/2" rod and
3" max. hole diameter) and for diamond-
cored holes.

HIT-RE 500 Jumbo Cartridge Refill Pack Holder

ED 3500
Battery
Dispenser

P3500
Dispensser

Refill Pack Holder

MD2500
Dispenser

PBCOCD i
Pneumatic Dispenser

Product Features

e Superior bond performance

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

* Meets DOT requirements for
most states; contact the Hilti
Techhical Staff

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

» 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 errors
and minimizes waste

+ Contains no styrene; virtually
odorless

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

* Excellent weathering resistance;
Resistance against elevated
temperatures

e Syijtable for cversized holes
e Seismic qualified per IBC&/IRC®
2003, IBC®/IRC® 2000 and UBC®

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

4271 Prcduct Description
4.2.7.2 Material Specifications
4,2.7.3 Technical Data

42,74 Installation Instructions
4.2.7.5 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-04/0029

(sE) R
Code Compliance
IBC®/IRC® 2003 (ICC-ES AC58)
IBCE/IRCP 2000 (ICC-ES AC58)
UBC® 1997 (ICC-ES AC58)

LEED®: Credit 4.1-Low Emitting
Materials

LAfpES

ERCTRTI bk A8 SRR

The Leadership in Energy and
Environmental Design (1|__RIAEED®) Green
Building Rating system'™ is the nationally
accepted benchmark for the design, con-
struction and eperation of high perfor-
mance green buildings.

Components

e g 1 o
WA Pt i

HAS Threaded Rods

HiS Internally Threaded Inserts

TR AP A vl s et a1

Rebar (supplied by contractor)
[ ]

Smooth, epoxy coated bar
(supplied by contractor)

Hit, Inc. (US) 1-800-879-8000 | www.us.hilti.com | en espariol 1-B00-879-5000 | HIti (Canada) Gorp. 1-800-363-4458 1 www.hilti.ca | Procuct Technical Guide 2008 261




Adhesive Anchoring Systems :

4.2.7 HIT-RE 500 Epoxy

Adhesive Anchoring System

Guide Specifications
Master Format Section:
03250 (Concrete accesscries)

Related Sections:

03200 (Concrete Reinforcing-

Reinforcing Accessories)
05050 (Metal Fabtication)
05120  (Structural Steel,

Masonry Accessories)

Injectable adhesive shall be used for
instaliation of all reinforcing steel dowels
or 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 to compress
during use to minimize waste volume,
Side-by-side packs shall also be
designed to accept static mixing nozzle

Fastener Components

oot i e

HIT RE Mixer

HITRE 500 Jumbo Caritidge Refill Pack Holder

which thoroughly blends component A
and component B and allows injection
directly into drilied hole. Only injection
tools and static mixing nozzles as
supplied by manufacturer shall be used.
Manufacturer’s instructions shall be
followed. 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 adhesive-filled
hole. Anchor rods shall be manufactured
to meet the following reguirements:

e

ED 3500
Battery
Dispenser

MD2500
Dispenser

T

PBOOOD

1.1SO 898 Class 5.8

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

3. AIS) 304 or AlS] 316 stainless steel,
meeting the requirements of ASTM F
583 (condition CW).

Special order [ength HAS Rods may
vary from standard product,

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

Prneumatic Dispenser

262 Hilf, Inc. (US) 1-800-879-8000 | www.us.hilti.com | en espafiol 1-800-879-5000 | Hilti (Ganada) Corp. 1-B00-363-4458 | wwnw.hilt




: Adhesive Anchoring Systems

HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

4.2.7.2 Material Specifications

Material Properties for HIT-RE 500 - Gured Adhesive

Bond Strength ASTM C882-911 T oS shiained 2 the
2 day cure 12.4 MPa 1800 psi tsmperatures (23, 40, B0°F).
7 day cure 12.4 MPa 1800 psi
Compressive Strength ASTM D-695-961 82,7 MPa 12,000 psi
Compressive Modulus ASTM D-695-961 1493 MPa 0.22 x 108 psi
Tensie Strength 7 day ASTM D-638-97 43.5 MPa 6310 psi
Elongation at break ASTM D-638-97 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 LEC 93 (12.93) B.6x1013¢/m | 1.7 x 1012Q/n,
Material Specifications ksi (fﬁ;lpa) ksn:'(rr:ﬂ;';)
Standard HAS-E rod material meets the requirements of ISQ 898 Class 5.8 58 (400) 72.5 {500
High Strength or 'Super HAS' rod materjal meets the requirements of ASTM A 183, Grade B7 _ 105 (724) 125 (862)
Stainless HAS rod material mests the requirements of ASTM F 593 (304/316) Condltion CW 3/8" - 5/8" 65 (448} 100 (689)
Stainless HAS rod material meets the requirements of ASTM F 593 (304/316) Condition CW 3/4" -1 1/4" 45 (310} B5 (586)
HIS Insert 11MnPb30-+C Carbon Steel conforming to DIN 10277-3 54.4 (375) £6.7 (460}
HIS-R Insert X5CrNiMo17122 K700 Stainless Steel conforming to DIN EN 10088-3 50.8{350)  101.5(700)

HAS Super & HAS-E Standard Nut material meets the requirements of ASTM A 583, Grade DH

HAS Stainjess Steel Nut material meets the requirements of ASTM F 594

HAS-E Carbon Steel and Stainiess Sieel Washers megt dimensional requirements of ANS| B18.22.1 Type A Plain

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

All HAS-E & HAS Super Rods (except 7/8") & HAS-E Standard, HIS inserts, nuts & washers are zinc plated to ASTM B 633 SC 1
7/8" Standard HAS-E & HAS Super rods hot-dip galvanized in accordance with ASTM A 153

Note: Spacial Order steel rod material may vary from standard steel red materials.

4.2.7.3 Technical Data

HIT-RE 500 Installation Specification Table for HAS Threaded Rods

HASRodSize in. | 3/8 | 1/2 | &8 | 34 | 7/8 1 | 1-1/4
Details oy | @8 | 120 | o9 | pe) | @22 | @5 | @318
dy  bit diameter’ in. | 716 | o916 | 34 | 8 1 | 1-1/8 | 1-3/8
Moom _ SiCl. depth of embed. in. | 3-3/8 | 4172 | 55/8 | 634 | 7-m/58 | 9 | 11-1/4

: mmy | @0 | 1o | o4s | a7 | oo | @29 | @ss)
T Embed, | ftib | 18 30 75 | 150 | 175 | 235 | 400

max. HAS-F Rods | = Npom | (N'M) | (24) {41} (102) | (203) | (237) | (319) | (540) | 1 Usematched tolerance carbide fpped

bits or Hiltl matched tol DD-B
tightening| HASSS [Embed. | ftlb | 15 | 20 | 50 | 105 | 125 | 165 | 280 | oo cinend o pernee oBor

lorgue  1BAS-Super | <hyq | (Nm) | (20) 20N {68) {142y | (169} | (224) | 375} | 2 Assumes no waste.

h min. base material in) 1.5 hy

thickness
Approx. number of fastenings per cartridge at standard embedment?
Small Cartridge 52 28 11 7 5 4 2
Medium Cartridge B4 45 18 11 B 6 3
Jumbe Cartridge 255 137 56 37 27 19 12
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4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring System

HIT-RE 500 Installation Specification Table for HIS Inserts

HIS Insert in. 378 1/2 5/8 3/4
Details mm 0.5 12, 15.9 19.1 -
— ( - ) 63 1z7 059 L) L\'ﬁ\\\\\\\\\\\wll Trn
dy, bit diametert, 2 in. 1116 718 1-1/8 1-1/4 A
Nyera Sk embed. depth in. 4-1/4 5 6-5/8 8-1/4
{mm} {110) (125) {170 (210}
£,, useable thread in. 1 1-3/16 1112 2
length (mm) {25) (30 (40) (50
Tonax Max, tightening ftib 18 35 80 160
torgue {N-m} (24 {47 (108) 217)
h min. base material 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 tolarance carbice tipped bits
Small Cartridge 27 16 5 4 or Hiltt matched tolerance OD-B or DD-C
- . diamond core bits,
Medium Cariridge 49 30 11
2 Assumes no waste,
Jumbo Carfridge 168 105 38 27

HIT-RE 500 Instaliation Specification Table for Rebar in Concrete

Rebar Size: No. 3 No. 4 No. 5 No. & No.7 No. 8 No. 9 Mo. 10 No. 11
Details
Bit diameter® 23 in. 1/2 5/8 3/4 7/8 1 1-1/8 1-3/8 1-1/2 1-3/4
hpom Std. 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) {171) (200) (229) {257) (286} (314

Approx. number of fastenings per cariridge at standard embedment®
Small Cartridge 44 25 16 11 8 6 3 ? 1
Medium Cartridge 72 41 27 18 13 10 5 3 2
Jumbo Gartridge 221 125 83 56 41 31 14 i

1 Rebar diameters may vary. Use smallest drill bit which will accommodate rabar.
2 Use matched tolerance carbide tipped bits or Hilti matched tolerance DD-E or DD-C diamond core bits.
3 Assumes no waste. ‘

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

Rebar Size: 10M 15M 20M 25M 30M 35M
Details .
Bit diameter1.2 in. 5/8 3/4 1 1-1/8 1-3/8 1-3/4
hor 5td.embed. depth | (mm) 115 145 200 230 260 315
Approx. number of fastenings per cartridge at standard embedment?
Small Cartridge 20 17 5 6 3 1 1 Rebar diameters may vary, Use smallest
: - - bit which will accommodate rebar,
Medium Cartridge 32 28 9 10 5 2 2 ASSUMES o waste.
Jumbo Cartridge 93 84 27 3 16 7

Combined Shear and Tension Loading

5/3 5/3
(—,N\—,i) + (5" ) = 1.0 (Ref. Section 4.1.8.3)
rec, rec

g TTE s R I S T T T e T T B S S I e e g e e L T i
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

HIT-RE 500 Allowable and Ultimate Bond/Concrete Capacity for HAS Rods in Normal Weight Concrete,2:2.4

HIT-RE 500 Aliowable Bond/Concrete Capacity HIT-RE 500 Ultimate Bond/Concrete Capacity
Tensile Shear Tensile Shear
Anchor Emgedrtlaent fL=2000psi | f'.=4000psi | f.=2000psi | 1, =4000psi | f'.=2000psi | f'.,=4000psi | f',=2000psi | f'.= 4000 psi
Diamater &P (38MPa) | (27.6MPa} | {138MPa) (76MP3 | (138MPa) | (27.6 MPa) (13.8 MPa) (27.6 MP3)
it (mm) in {mm) Ih (kM) th (kN) Ih (kW) b (kN) b (kN) Ib {kN) h KN b (k)
1-3/4 645 1095 1510 2135 2580 4370 4530 6405
(44 2.9 {4.9) (6.7) (8.5) {11.5) (19.4) (20.2) (28.4)
i 3-3/8 2180 2585 3155 4460 8760 10345 9460 13380
{0.5) {86) 9.7 (11.5) {14.0) (19.8) (39.0) (46.0) 421 {59.5)
1-1/2 2420 2585 4855 GBGO 9685 10335 14560 20530
(114 (10.8) (11.5) (21.6) {30.5) 43.7) (46.0) {64.8) (91.5)
2-1/4 1130 1965 2510 3550 4530 7860 7525 10640
{67 {5.0) {8.7) {112 {(15.8) (20.2) {35.0) (33.5) {47.3)
172 4-1/2 4045 5275 5610 7935 16185 21095 16820 23800
(2.7 (114) (18.0} (23.5) (25.0) {35.3) {72.0) {93.8) {74.8) (105.9)
6 4775 5380 8635 12210 19095 21520 20800 36620
(152) (21.2) (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) {7.5) (13.5) (23.3) (33.0) (30.1) (54.2) {70.0) (89.0)
5/8 5-5/8 6560 7355 8760 12395 26240 29420 26280 37iso
{15.9) (143} (29.2) (32.7) (39.0) {55.1) {116.7) (130.9) {116.9) {165.4)
7-1/2 7320 7515 13615 19080 29290 30060 40480 57240
{180) (326 {33.4) (60.6) (84.9) (130.3) 133.7) (180.1) {254.6)
3-3/8 2310 4515 7335 10370 9250 180865 22000 31108
(86) (10.3) {20.1) (32.6) {46.1) 1.1 {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 12995 19430 27470 41535 51985 58280 B2400
(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 15875 17175 24290 49975 63495 51520 72860
(22.2) (200) (55.6) (70.6) (76.4) {108.0) (222.3) (282.4) (229.2} (324.1)
10-1/2 14705 16185 26440 37390 58820 64730 79320 112160
(267) {65.4) (72.0) (117.6) (166.3) {261.6) (287.9) {352.8) {498.9)
4-1/2 3945 8440 10035 14190 15790 33765 30104 42565
(114 (17.5 (37.5) {44.6) {63.1) (70.2) (150.2) (133.9) {189.3)
1 9 13845 17365 22435 31720 55380 69465 67300 95160
(25.4) (229) (61.5) {77.2) (99.8) (141.1) (248.3) (309.0) (299.4) {423.3)
12 17035 17936 34535 48830 71740 71740 103600 146480
(305) (79.8) (79.8) (153.6) 217.2) {318.1) {319.1) {450.8} (651.6)
5-5/8 5760 12815 14760 20870 23045 51270 44280 62610
(143) {25.6) (57.0) (65.7) (92.8) (102.5) 228.1) {197.0) {278.5)
1-1/4 11-1/4 24610 31620 35050 49570 98430 126480 105140 148710
(31.8) (286} (109.5) {140.7) {155.9) (220.5) (437.8) (562.6) {467.7) (661.5)
15 314130 35270 53960 76300 136525 141080 1651880 228900
{381 (151.8) {156.9) (240.0) (339.4) {607.3) (627 .6) (720.1) {1018.2)

1 Influence factors for spacing and/or edge distance are applied to concrete/bond values abave, and then compared to the stee! value. The lesser of the values is to be used for
the design.
2 Average ulimate concrste shear capacity based on Concrete Capacity Design (CCD) method for standard and deep embedment and based on testing for shallow embedment,

3 Alivalues based on holes drilled with carbide bit and cleaned with brush per manufacturer's instructions. Ultimate tenslle concrete/bond leads represent the average values
obtained In testing. :

4 For underwater applications up 1o 165 feet/50m depth reduce the tabulated concrete/bond values 30% to acceunt for reduced mechanical properties of safurated concrete,
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4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring System

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

Rod HAS-E Standard HAS Super HAS 8§
Diameter IS0 898 Class 5.8 ASTM A 193 B7 AlS1 304/316 S5
in, Tensile Shear Tensile Shear Tensile Shear
(mm) Ib (kM) 1h (kN} Ih {kN) Ib (kh) 1b {kN} 1b (kN)
3/8 2640 1360 4555 2345 3645 1875
(8.5) (11.7) 6.0 20.3) (10.4) (16.2) (8.3)
1/2 4700 2420 8100 4170 6480 3336
(12.7) (20.9) {10.8) (36.0) {18.5) {28.8) (14.8)
5/8 7340 3780 12655 6520 10125 h215
(15.9) (32.7) (16.8} (56.3) 22.0) 145,0) {23.2)
34 10570 5445 18225 9390 12390 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 16690 22030 11350
(25.4) (83.6) (43.0) (144.1) (74.2) {98.0) (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 Stasl strength as defined in AISC Manual of Steel Construction (ASD):

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

Ultimate Steel Strength for Carbon Steel & Stainless Steel HAS Rods?

Rod HAS-E Standard HAS Super HAS 88
Diameter 150 898 Class 5.8 ASTM A 193 B7 AISI 304/316 S8
in. Yield Tensile Shear Yield Tenste Shear Yield Tensile Shear
(mm) Ib (kM) Iy (kN) I {kN) b (kM) Tb (k) Ih (kN) th (kM) Iy (k) Th k)
3/8 4495 6005 3605 8135 10350 6210 5035 8280 4970
(8.5) (20.0) {(26.7) (16.0) {36.2) {43.4) {27.6) (22.4} (35.8) (22.1)
172 8230 10675 6405 14900 18405 11040 9225 14720 8835
(12.7) (36.6) (47.5) {28.5) (66.3) {79.0} (48.1) 41.0) (65.5) (39.3)
5/8 13110 16680 10010 23730 28760 17260 14690 23010 13805
{15.8} (68.3) (74.2%} (44.5) (105.6) (125.7) (76.8) (65.3) (102.4) {61.4)
3/4 19400 24020 14415 35120 41420 24850 15050 28165 16800
{19.1) (86.3) (106.9) 64.1) (156.2) (185,79 (110.5) {66.9) {125.3) {75.2)
7/8 26780 32695 19620 48480 56370 33826 20775 38335 23000
(22.2) {119.1) (145.4) (87.3) {215.7} (256.9} {150.5) {92.4) (170.5) (102.3)
1 35130 42705 25625 63600 73630 44180 27255 50070 30040
(25.4) (156.3) (190.4) {114.0) (282.9) (337.0) {196.5) (121.2) (222.7} (133.6)
1-1/4 56210 66730 40035 101755 115050 69030 43610 78235 46940
(31.8) (250.0} (296.8) (178.1) (452.6) {511.8) (307.1) {(184.0) (348.0) (208.8)

1 Steel strength as defined in ASC Manual of Steel Construction 2nd Ed. (LRFD):

Yield = F, x Tensile Stress Area
Tenslle = 0,75 x F, x Nominal Area
Shear = 0.45 x F, % Nominal Area

B00-879-8000 | www.us.hilti.com | en espafiol 1-800-878-5000 1 Hilti {Canada) Corp. 1-800-363-4458 | www.hilti.ca | Froduct Technical Guide 2008




HIT-RE 500 Epoxy Ad

. * Adhesive Anchoring Systemns

hesive 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 Capacity? Steel Bolt Strengtht.2
Anchor Embedment il
Diameter Depth o :e;;[;:f ol . :23;5 osi ASTM A 325 Garbon Steel | AST F 593 Stainless Steel
in. (mm) in. (mm) ?1 3.8 WP 21 38 MP2) Tensile! Shear1 Tensile! Shear
Ih‘ ) Ib. ) Ih () b KN b () b (kN
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)
12 - b 4530 2890 7775 4005 6480 3335
{12.7) {127) (20.1) (129 (34.8) {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)
3/4 8-1/4 9030 6695 17945 9010 12395 6385
{19.1) 210) (40.1) (29.8) {77.8) (40.1) {55.1) (28.4)
HIT-RE 500 Ultimate Bond/Goncrete Capacity and Steel Strength for HIS Carbon Steel
and HIS-R Stainless Steel Internally Threaded Inserts
HIT-RE 500 Ultimate Bond/Concrete Capacity? Ultimate Bolt Sirengtht.2
Anchor Embedment i
Diameter Depth f :;105(;:;’ sl P :23;; psi ASTM A 325 Carbon Steel | ASTM F 593 Stainless Sieel
in, mm) in. ) 28 1Py NPy Tonler | St | Tonsle! | Shear
’ : Ib
s b o ()| dga) | b | b Y
3/8 4-1/4 11480 6260 9935 5960 8280 4970
9.5 (108} (51.0) (27.8) {44.2) {28.5} (36.8) (22.1)
12 5 18115 11565 17665 10600 14720 8835
127} {127) {80.5) (51.4) (78.6) (47.2) {65.5) (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 8-1/4 36125 26715 39760 23855 28165 16900
(18.1) 210) (160.6) {119.1) {176.9) {106.1) {125.3) {75.1)

1 Steel values In accordance with AISC
F, =92 ksf , F, = 120 ksi

ASTM A 325 holts:
ASTM F 593 (AISI 304/316):

Altowable Load Values
Tension = 0,33 X F, X Ay,
Shear = 017 X Fy X Aym

F, =65 ksl, F, = 100 ksi for 3/8" thru 5/8"
F, =45 ks, F, = 85 ksi

for 374"

Ultimate Load Values
Tension =0.75 X Fy X Apgm
Shear=0.45x F, X Ay,

2 Use lower value of elther bond/concrete capacity or steel strength. -
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4.2.7 HIT-RE 500 Epoxy A
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HIT-RE 500 Ultimate Bond Strength and Steel Strength for Rebar in Concretel

Concrete Gompressive Strength arad Reb
_ f'_= 2000 psi (13.6 MPa) ', =4000 psi (27.6 MPa) rade 60 Rebar
Nominal | Embed.
Rebar _Depth Ultimate Embed. to Embed. to Ultimate Embed. to Embed, to Yield Tensil
Size | in.(mm) Bond Develop Yield |Develop Tenslie|  Bond Develop Yield |Deveiop Tensile| o &%, | oo 8
Strength Strength? Strengtht Strength Strengtht Strength? Ib (kﬁ) b (kﬂ}
b (kN) in. (mm) i, (mm) Ih (kN) in. (mm) in. {mm)
3-3/8 10105 10810
43 (86) 45.0) 2-1/4 3-3/8 (48.1) 2-1/8 3-1/4 6600 9900
3-1/2 10920 (57) (86) 10810 (54) (84) (29.4) {44.0)
(114 (48.6) (48.1)
4-1/2 15980 18540
5 (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 -
45 {143} (91.8) 5-1/8 8-7/8 (123.6) 3-7/8 5-3/4 18600 27900
7-172 24870 {130} (225) 27790 {©8) {146) (82.7) (124.1)
(191) (110.6) (128.8)
6-3/4 33695 . 44675
46 {171) {149.9) 5-3/8 9-3/8 (198.7) 4 6 26400 | 39600
) 38960 (136) (238) 44370 {102) 152) (117.4) | (176.2)
(229) (173.3) (200.0)
7-1/8 40525 59340
47 (200) (180.3) 7 12-3/8 {264.0) 4-7/8 7-1/4 36000 54000
10-1/2 48460 {(178) (314) 61720 (124} (184) (160.1) (240.2)
(267} (215.6} (274.6}
9 63940 72820
8 (228) (284.4) 8-1/4 12-7/8 {323.9) 5-7/8 B-7/8 47400 71100
: 12 69610 (210) (327) 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 90000
131/2 54205 (216) (330) 84015 (191) (305) (266.9) | (400.9)
(343) (419.1) {373.7)
11-1/4 92000 96725 o '
#10 (286) {409.3) 9-3/8 17-7/8 {430.3 8-7/8 14 76200 114300
15 95850 (238) {454) 97070 (225) (356) 339.0) | (5085
(381) {426.4) {431.8)
12-3/8 118615 123120
#1 (314} (527.6) 9-7/8 18-3/4 (547.7) 9-1/2 16-1/2 93600 140400
16-1/2 123570 (251) (476) 123790 (241) (419) (416.4) | (624.6)
{#19) (549.7) {550.7)

1 Based on comparisan of average Ultimate adhesive bond test values versus minimum yield and ultimate tensile strength of rebar. For more informetion, cortact Hilti,
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HIT-RE 500 Bond Strength and Steel Strength for Metric Rebar in Concreste (Canada Only)1, 2,3,4,5, 6,7

HIT-RE 500 Tensile Bond Strength Strength Properties of Metric Rebar
', =14 MPa fl, =28 MPa f, =400 MPa f, =600 MPa
Embedment Ultimate Allgwable Ultimate Allowable Yield Tensile
Rebar Depth Bond Bond Bond Bond Strength Strength
Size mm kN kN kN kN kN kN
{in) {Ib) (Ib) {Ib) {Ib) (Ib) {In)
115 71.1 17.8 82.5 20,6
10M (4-1/2) (15980} (3995} {18540) {4635) a0 60
150 83.8 20.9 83.0 20.7 (8930) (13480}
(6) (18830} (4705) {18655) {4665)
145 9.8 229 123.7 30.9
15M {5-5/8} {20630 (5155) {27810) (6350) 80 120
190 1106 276 . 123.6 30.9 (17985) (26975)
7-1/2) (24870) (6215} (27790) (6345)
200 180.3 451 264 66
20M (7-7/8) {40525) {10130) (5834D0) {14835) 120 180
265 215.6 53.9 274.6 68.6 (26975) {40465)
(10-1/2) {48460) (12115) (61720} {15430)
230 284.4 71.0 3239 81.0
5M {9} (6:3940) (15985) {72820 {18205) 200 300
305 300.7 774 3245 81.1 {44960) (67440
(12 (69610) (17400} {72050) (18235)
260 3214 80.3 3614 90.3
30M (10-1/8) (72245) (18060) {81235) {20305) 280 420
345 4191 1048 373.7 93.4 (62945) (94415)
(13-1/2) (94205) {23550} (84015) {21000)
315 5276 131.9 547.7 136.9
350 (12-3/8) {118615) (29650) (123120} {30780) 400 600
420 549.7 137.4 550.7 1376 {89920) {134880)
(168-1/2) (123570) (30890) {123790) {30945)

1 Based on minimum steel strength and nominal cross-sectional area of rebar.
2 Use lesser value of bond strength or stee! sirength.
3 Minimum concrete thickness must be equal to 1.5 times the anchor embedment.
4 Testing 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 Ultimate
Diameter Diameter Depth Tensile Load
in. {mm} in. {mm) in. (mm) In (kN)

1 1-1/8
{25.4) (29)
1-1/4 1-3/8 9 40385
{31.8) (34.9) (229} (179.7)
1-1/2 1-5/8
{38.1) (41
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5 Allowable tenslon for adhesive bond based on a safety factor of 4.0.
8 For anchor spacing and edge distance guidelines, piease refer to the following

nages.

7 Ultimate tensite concretesbond loads represent the average values obtained in testing.
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4.2.7 HIT-RE 500 Epoxy

AdheSiVe Anchoring System

Anchor Spacing and Edge Distance Guidelines in Concrete

Note: Tables apply o listed
embedment depths. Reduction
factors for other embedment
depths must be calculated
using equations below.

Spacing Tension/Shear
Simin = 0.5 Nepa Sgr= 1.5 hge

fx = 0.3(s/h,q + 0.55
for s,=>8>Syn

Edge Distance Tension
Cmm =05 hef: Ccr =15 hef

frn = 0.3(c/hyy) + 0.55
for Cy>C>Cryin

Edge Distance Shear
{ L toward edge}

Conin = 0.5 gy Gy = 2.0 Ny

fRW = 054(C/h31) - 0.09
for ¢o>C>Cryy

Edge Distance Shear
{Il to or away from edge)

Ciin = 0.5 th’ Cor = 2.0 hef

fave = 0.36(c/h,) + 0.28
for cy>C>Cyp,

Anchor Spacing Adjustment Factors

s = Actual spacing

he = Actual embedment

Smin = 0.5 hef

SCT = 1 5 th

Ser

g —— e ————— |
- Shear & |
E Tension |
1.0 51
5 |
ef _ I
05— — B __ _ |
] | !
i | I
i I |
0 1 1 T 1 1 L) 1 1 1 1

Anchor Spacing Adjustment Factor

()

Edge Distance Adjustment Factors

¢ = Actual edge distance
he = Actual embedment

Crn = 0.5 hg Tension and shear

It

Cer = 1.5 h Tension
= 2.0 he Shear
1 = Perpendicular to edge

= Parallel to edge

[l
—
1.1 1 1!

—_
o
1

| I N T T Y O N T N A A

o 1 I 1 1 1 I

1 b

o

2 4 B 8 1.0
Edge Distance Adjustment Factor
(fHVIfH.N)

Load Adjustment Factors for 3/8" Diameter Anchor

4-1/211-3/4

Anchor Diameter: 3/8" diameter
Adjustment Spacing Edge Distance Edge Distance Edge Distance
Factor Tension/Shear, Tension, Shear, fuy Shear, Try
fy I (L towerd edge) {ll to or away fram edge)
Embed. Depth {in.) [1-3/4]3-3/8

3-3/8]£-1/2|1-3/413-3/8[4-1/2[1-3/43-3/814-1/2

718 0.70 |- 070 L0.18 0.46 | ¢

i 072 0.22 0.49 |+
11146 |0.84 070 043 0.63 [ 0.46
Ele2 0.890.73 |- £ 0.53 [0.23 |- 7% 1 0.69 | 0.48 [
Sl 214 0941075 060 |0.27 [0.18 [ 0.74 | 0.52 | 0.46
c| 258 1.00[0.78 0.720.33 | 0.23 | 0.82 | 0.56 | 0.49
2|3 0.82 | 0.75 0.820.75(0.64 |0.39 | 0.27 | 0.90 | 0.60 | 0.52
©| 3172 0.86 | 0.78 0.86 | 0.78 | 1.00 | 0.47 | 0.33 [1.00 | 0.65 | 0.56
T[4 0.0110.82 0.91|0.82 0.55 | 0.39 0.710.60
Z| 5 1/16 1.00 | 0.88 1.000.89 0.72|0.52 0.82  0.69
£l512 0.92 0.92 0.79 | 0.57 0.87 [0.72
a8 095 0.95 0.87 | 0.63 0.92 |0.76

6 3/4 1.00 1.00 1.00 | 0.72 1.00 | .82

8 0.87 0.92

g 1.00 1.00

T L L L i D R T A T LT TELLEED LI
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Adhesive Anchoring Systems

Anchoring System 4.2.7

HIT-RE 500 Epoxy Adhesive

Anchor Spacing and Edge Distance Guidelines in Concrete

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

Load Adjustment Factors for 1/2" Diameter Anchor depths must be calculated

using equations below.

Anchor Diameter: 1/2" diameter - .
Ad];Js‘I{nent T Spac}igg Edgl_e Distance E“Eﬁ Disgance Edgﬁ. Dlstfance Spacing Tension/Shear
actor ENsion/anear, ensien, Ear, ear, —- -
N T (J.1awarﬂgg1ge] ([Iluurawayirg‘rrnzadga} Siin = 0.5 hayy Sor=1.5 Nyt
Embed. Depth (n)[2-1/4[4-1/2] & [2-1/4[4-1/2] 6 [2-1/414-172] 6 [2-1/4]4-1/2] & f = 0.3(s/ep + 0.55
! SRS DRI LA EN Kot (NONDS] NI e A for §>5>8 min
1-1/8 o70b e ozo o oas ] o6 |
1172 075 ], H0Fs | +10.27 RN LR R B Edge Distance Tension
L Coin = 0.5 Ny Cor = 1.5 hgy
|24 loss|o70] [os5]o70] |045[018] - [064|046 fan = 0.3{c/hag + 0.55
=212 088|072 - “loeslor2] “{051]0.21] -]0.68]048 | for C>C>Cran,
8|3 0.95 075 [0.70[0.95 [0.75 [0.70 [0.63 ] 0.27 | 0.18 | 0.76 | 0.52 | 0.46 Edge Distance Shear
£).3:3/8 1.00 078 [0.72 [1.00 078 [o.72 [0.72| 0.32 | 0.21 | 0,82 | 0.55 | 0.48 (L toward edge)
=14 0,82 | 0.75 0.82 [0.75 [0.87 | 0.39 | 0.27 | 0.62 | 0.60 | 0.52 —osh _oah
£ 4172 0.85 | 0.78 0.85 [ 0.78 | 1.00] 0.45 | 0.32 [1.00 | 0.64 | 0.55 Comin = 00 Mgty Gy = 2.5 Mot
=5 0.88 | 0.80 0.88 | 0.80 0.51 036 0.65 | 0.58 fays = 0.54(c/h ) — 0.09
o 8 0.95 | 0.85 0.95 ] 0.85 063 | 0.45 0.76 | 0.64 fOF Go>C>Crp
'g B-3/4 1.00!0.89 1.000.89 072|052 0.82 | 0.68 -
F 7 0.90 0.90 0.75 | 0.54 0.84 [0.70 Edge Distance Shear
8 0.95 095 0.87 | 063 0,92 [0.76 (Il to or away from edge)
9 1.00 1.00 1.00 33 1,00 ggg Cmin =05 Ny, Gor=2.0 hy
10 ] .
™ 0.90 054 fewo = 0.36{c/hy) + 0.28
12 1.00 1.00 far Co>C>Crnin

Load Adjustment Factors for 5/8" and 3/4" Diameter Anchors

finchor Diameter 5/8" diameter 3/4" diameter
Adjustment Spacing Edge Distance Edge Distance Edge Distance Spacing Edge Distance Edye Distance Edge Distance
Factor Tension/Shear Tension Shear, fry Shear, fay, Tensicn/Shear Tension Shear, fay Shear, fay
s T {1 toward edge) {ll 1o or away from etoe) 1a T {L toward edge) {1 or away from edge)
Embed. Depth {in.)t2-7/8|5-5/8(7-1/2(2-7/8 |5-6/8|7-1/2|2-7/8|5-5/8 7-1/2|2-7/8]5-5/8|7-1/2[3-3/8(6-3/4| 9 |3-3/86-3/4| 9 |3-3/8|6-3/4| B |3-3/8|6-3/4] 9
11146 | 0734 078 1023 ch04g |t 018 | i
2 076 076 [ i 029 1063 102310
21316 |0.84(070|+-|084|070| ~-"|044]|018)" . |0.63]0.48 ¢ i 0.36 | i
3-3/8 0.90 (073 v°080|073 [ - {0.54]0.23 50,7010.507 - 0.70 0.45 | 0.18
=1.3-34 0.84[0.7510.70 (0,94 | 0,75 0.70 | 0.61 1 0.27 |0.18 | 6.75 | 0.52 [ 0.46 s 0721 0.5110.21 |37
= |_4-518 100|078 |0.72 | 1.00 078 (072 (721032 (022 (082 |0.56 [040 |03 | 074 | [0.93 074 | 060 [0.25 [ 074|051 |0
§ 4172 0791073 0.79]0.7310.76 (0.34 (023 0.84 | 0.57 | 0.50]0.95[0.75|0.70|0.95 10,75, 0.70 | 0.63 | 0.27 1 0.18 {0.76 | 0.52 | 0.46
£|_581/16 0.82 1075 0.82]0.75 |0.86 (0.40 [0.2710.91 | 0.600.52 [1.00{0.78 |0.72]1.00 | 0,76 | 0,72 | 0.72 | 0.32 | 0.21 [ 0.82 | 0.55 | 0.48
E 5-5/8 0.8510.78 0,85 (0.78 |0.97 1045 0.32 | 0.98 | 0.64 | 0.55 0.80)0.74 0.80|0.74 10,81 |0.36 | 0.25 | 0.88 | 0.58 | 0.51
= 5-3/4 0.86 |0.78 0.86 [ 0.78 [1.00]0.46 (032 |1.00 | 0.65 | 0.56 0.81)074 0.81)0.74 1 0.83|0.37 10,261 0.89 | 0.59 [0.51
% 5-3/4 0.91]0.82 0.91]0.82 0.56 (040 0.71)0.60 0.85)10.78 0,85)0.78 (1.00 ] 0.45 {0.32 [1.00 | 0.64 [0.55
E 8-7/16 1.00 [0.85 1.00)0.88 0.7210.52 0.82(0.69 0.83(0.83 0.93)0,83 0.6910.42 0.73|0.62
E 10-1/8 0.96 0.96 0.88 [0.64 093 |0.77 1.00 0.8 1.00{0.82 0.7210.52 0.82 | 0.69
9 1114 1.00 1.00 1.00 [0.72 1.00 | D.82 0.83 0.93 0,81 /0.59 0.88|0.73
12 0.77 0.86 0.95 0.85 0.87 [0.683 0.92 [0.76
13-1/2 0.88 0.93 1.00 1.00 1.00(0.72 1.00)0.82
15 1.00 1.00 0.B1 0.88
16 0.87 0.92
18 1.00 1.00
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4.2.7 HIT-RE 500 Epoxy

Adhesive

Anchoring System

Anchor Spacing and Edge Distance Guidelines in Concrete

Note: Tables apply for listed
embedment depths. Reduction

Load Adjustment Factors for 7/8" Diameter Anchor La:;fgi frgzg,fhb"’erf;‘cbuelggg”t
Anchor Diameter: 7/8" diameter using equaticns below.
Adjustment Spacing Edge Distance Edge Distance Edge Distance Spacing Tension/Shear

Factor Tensian/Shear, Tension, Shear, fay Shear, fay,

1 T {1 toward edng) | {ll to or away from edge) Spn = 0.5 hgp 8, =1.5 hy
Emnbed. Bepth (n) 4 |77l 4 |7780Af2 4 [7-7B G2 4 |78 102 _

; ool [ ol | lowl. | loml 1 fA_?.a{s/haf)+q.55

2-1/2 oral |- Jor4 ~lozs Clos OF Bor>8>Sain

3 0.78| - % 078" | .|032] 4085 ), Edge Distance Tension

312 081 [=ii 000,81 |- S 088 | 0.60) -

315/18 |0.85(070[ ]085/070| ~ 044[018] < |0.63]045 [ - Crrin = 0.5 hery Cor=1.5 het
=412 08gfo7z||esalo72) loseloe2] |69 048] fan = 0.3(c/hg + 0.55
T 5 003|074 - logajora| - loseloes| - f073lost] fOF Co>CoCoin
& 514 0.94[0.75(0.7010.94 [0.75]0.70 | 0.62 [0.27 | 0.1810.75 | 0.52 | 0.46 -
gl e 1.00078]0.72[1.00[0.780.72 [0.72[0.32[0.22]0.82 | 0.55 [ 0.49 Edge Distance Shear
2 Ce1m 0.80 | 0.74 0.80 [0.74 0,79 | 0.36 | 0.24 | 0.87 | 0.58 | 0.50 (L toward edge)
gL 0.82]0.75 082 [0.750.86[0.39 |0.27 [ 0.91 | 0.60 | 0.52 Grin = 0.5 Ny, Cop = 2.0 My
=8 0.85[0.78 0.85(0,7811.00)0.46(0.32|1.00(0.65 | C.55 _ _
= 10 0.93 | 0.84 093[084| [o60[042|  [074]0.62 f“"‘“?'““”“’” 0.08
[ 11-1316 1.00[0.89 1.00]0.89 0.72 052 0.82 | 0.59 OF Cer>C>Coin
@ 12 0.89 0.89 0.7310.53 0.83 [0.69 Edge Distance Shear

14 0.95 0.95 0.87 [0.63 0.92(0.76 {Ii to or away from edge}

- . .0 . . , .

:II: 3/4 1.00 1.00 1.00 ggi 1.00 ggg G = 0.5 hy G = 2.0 hyy

20 0.94 0.97 frye = 0.36(c/hey) + 0.28

1 1.00 1,00 for cu=>C>Con

Load Adjustment Factors for 1" and 1-1/4" Diameter Anchors
Anchor Diameter 1" diameter 1-1/4" diameter
Adjustment Spacing Edge Distance Edpe Distance Edge Distance Spacing Edga Distance Edge Distance Edge Distance
Facior Tension/Shear Tenslon Shear, Tay Shear, Ty, Tension/Shear Tension Shear, Ty Shear, To
fa M (L ioward edge) (Il or away from edge) 1 fr {1 foward 2tge) {Il o or away from edge)
|Embed.Depth fn}  14-1/2] 9 12 |41/2 8 | 12 [412] 9 12 141721 8 12 |5-68 11114 15 | 558 [11-1/4] 15 15-58111-14] 15 [5-58 [11-14] 15

2-1/4 70 ool i oas | e o eas o [ e IR N B Al R R

2-3/4 0735 Szl ] 024 Col0s0 | 0.70 = 0701 411018 0.46 |

3 o5 | [ ifers ) oz fo6e | Hor g 071 | s 1020 |5 t40.47 |-

4 08z i Tog2l. Croael 060 et tE D78 0.76 - : B 054l

4-1/2 0.85[070f “Joss(o70]  |o45)048|  {064[046 ] 1079 0791 0.57 [

5 0.88 |0.72 | -+ 088|072 ] ]0.51]0.21 10,68 [ 0.48 |55 0.82 [ 0,82 | 0.680 [

5-5/8 093|074 093074 - |059]0.25 | {0.73]051 ] < +|0.85)|0.70 |- 0.85 : 0.64 Sk
c1 6 005075 (070 (0.085(0.75]0.7010.6310.27 {0.18|0.76 [0.52 | 0.46 [0.87 | 0.71 [ 0.87 [ 071 |:= 710491020 | 0.66 )| 0.47 |25
=| 6-34 1.00|0.78 072 1.00l0.78 {072 (072|032 [0.21 | 0.82 | 0.55 [ 0.48 [0.91 |0.73 [ o] 0.01 (078 [ F 056 | 023 [0 ]0.711050 ) 7 0
§ 7-1/2 0.80(0.74 0.80/0.74 |0.81|0.36 [ 0.250.88 | 0.58 | 0.51 {0.95 [0.75 | 0.70 | 0.95 [0.75 | .70 | 0.63 | 0,27 | 0.18 | 0.76 | 0.52 | 0.46
£ 8-1/4 0.83 |0.76 (3.83i0.761090|0.4170.28|0.94[0.61:053[09910.770.7210.8010.77 |0,72]0,70{0,31]0.21|0.81[0.5410,48
E 9 0.85]0.78 (.8510.7811.00)0.45]0.32 |1.00 | 0.64 |0.55 0.790.73 0.79,073]0.77]0.34/0.23|0.66 [0.57 |0.50
= 10 0.88(0C.80 0.88 10.80 0.5110.36 0.68 | D.58 0.8210.78 082 [0.7/510.8710.39/0.270.92 |0.60 | 0.52
% il 0,92 |0.83 0.92 (0,83 (.57 1 0.41 0.72 | D.G1 0841077 0.8410.77(1.00]0.44 |0.31|0.28 | 0.63 | 0.54
E 12 0.95 [ 0.85 0.95 [0.85 0.63 |0.45 0.76 [0.54 0.8710.79 0.870.79 0.4910.34 0.66 | Q.57
é’ 13-1/2 1.00 ) 0.89 1.00 [0.89 0721052 0.8210.582 0.910.82 0.91[0.82 0.56 1 0.40 0.7110.60
a1 94 0.90 0.90 0,75 [0.54 0.8410.70 0.92 | 0.83 0.92[0.83 0,58 0.41 0.7310.62

16-7/8 0.97 0.97 0,92 |1 0.67 0.8610.78 1.00 | 0.89 1.00{0.89 0.72(0.62 0.82(0.69

18 1.00 1.00 1.00]0.72 1.00)0.82 0.91 0.81 0,77 10,56 0.86 [0.71

20 C.B1 0.88 0.95 0.5 0.87[0.63 0.9210.76

22172 0.92 0.86 1.00 1.00 1.00 10,72 1.000.82

24 1,00 1.00 0.77 0.86

27 0.88 0.93

30 1.00 1.00
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HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

Resistance of HIT-RE 500 to Chemicals

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

Not compounds for up to one year, At the end of the test period, the samples wers
Chemical Chemicals Tested Resistant | Resistant analyzed. Any samnles showing no visble damage and having less than a 25%
Alkalinize Conerete drilling mud (10%) pH=12.6 + reduction In bending (flexural) strength were classified as “Resistant.” Samplas
{Base material Concrete drilling mud (10%) pH=13.2 + that were haavily damaged or destroyed were classified as “Not Resistant.”
concrete) Concrete potash solution (10%) pH=14.0 +
. Acelic acld (10%) { concrete 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 ittle surface area exposed.
Hydroghloric acid (10%) 3 month - -
Sulturic acid (10%) . -
Benzyl alcohol : -
Solvents Ethanol - .
Ethyl acetate - Full Cure Time Table1 {100% of working load)
Methyl ethyl ketone (MEK} - i
Trichlorethylene . Base Material Temperature Approx.
Xylene (mixture) * °F °C Full Curing Time
Concrete plasticizer + 23 -5 72 hours
Chemicals Diesel oil +
used on job sites | Ol + 32 0 50 hours
Petrol + 50 10 24 hours
0il for form work (forming oil} + 68 20 12 hours
Environmental Sz vt . 8 30 8 hours
vironmenia. =
Ghemicals salk spraying test + 104 40 4 hours
S0 + oy " o .
Emironment/ Weathet . Initial Gure Time Table1 (25% of working load)
Base Material Temperature Approx.
Influence of Temperature on Bond Strength °F °G Initial Cure Time
23 -5 36 hours
120 — 32 0 25 hours
£ 100 & 50 10 12 hours
S5 N g
L2 80 - o [ g, 8 20 6 hours
wvr= Q 2 &
2% gl B ] ~L & 86 EN) 4 hours
ey [schy
= 3 s 104 40 2 hours
oA 40 +—8 35
=35 = =
== 20 - Gel Time Table1 {Approximate}
=
0 Base Material Temperature Approx,
20 60 100 140 180 220 °F °C gel Time
Base Material Temperature (°F)
: 23 -5 4 hours
Note: Test procedure involves the concrete being held at the elevated temperature for 32 0 3 hours
24 heurs then removing 1t from the controlled environment and testing to failure,
50 10 2 hours
Long term creep test in accordance with ACSB is available; please contact Hilt 68 20 30 minutes
Technical Services. i 20 20 minuies
104 40 12 minutes

1 Minimum preduct tsmperature must be maintained above 41°F (5°C)
prior/during Instaltation.
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4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring System

4.2.7.4 Installation Instructions

ZESNNNN N=]

2R L X 4
4

Vs
//// //// )
s
2/ // e

1. Drill anchor hole using carbide 2, Insert alr nozzle to bottom of 3. Clean hole with a nylon orwire 4. Insert air nozzle to bottomof -~ 5. Insert refill pack into holder.

ar diamond core hits, hole and blow out hole using a brush. Proper hole cleaning is hole and blow out hole using a Rermove cap covering
pumg, or compressed air, For essential, pump, or compressed air, For threaded projection,
underwater applications and underwater applications and
diamond coring, flush until diamond coring, flush until
walter runs clear from hole. water runs clear from hole.
Remove water (2.0. vacuum
or comp. &ir).

» 72

H
// | A
7
L iy //
6. Screw on static mixer, 7. Put helder into dispenser. 8. Discard first three frigger pulls 9. Inject achesive inio hole 10. Unlock dispenser
of adhesive from each refill starting at the bottom until
pack or cartridge. 1/2 t0 2/3 full, Use miver filler
ube extensions when needed
Rod to reach the hole botiem.
O Al
L/ // // //
A ZANA

BT YIRS

9. Ingert rod, threaded insert or rebar, 10. Fastener may be adjusted during 11. Do not disturb anchor between 12. After full cure time, apply

Twist during installation. specified gel time. specified ge! time and initial cure time. specified torque as requirad te
At the Initial cure time the fastener has secure ltems to be fastened,
25% of full working load. Work may Do not exceed maximum
proceed (2.0, tylng rebar, setting steel) torgue specified.

which will not exceed 25% of the full
working load. Do not torque anchaor,
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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  (Drill Bit' | Adhesive Volume Bar | Drill Bit' | Adhesive Volume
Diameter | Diameter | Required per Inch Diameter |Diameter | Required per Inch Diameter | Diameter | Required per Inch
{in.) (in} |of embedment {in%) {in.) (in) [of embedment {in%) (in) of emhbedment (in®)
1/4 5116 0.055 #30r3/8 1/2 0.110 oM 5/8 0.186
3/8 716 0.095 #4or1/2 5/8 0.146 15M 3/4 0.170
1/2 9/16 0.133 #5 or 5/8 34 0.176 20M 1 0.388
5/8 3/4 0.261 #6 or 3/4 7/8 0.218 25M 1-1/8 0.289
3/4 7/8 0.326 #7or7/8 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 © 0478 #or1-1/8 | 1-3/8 0.601
1-1/4 1-3/8 0.626 10 or 1-1/4( 1-1/2 0.659
EXAMPLE: {11 or1-3/8| 1-3/4 1.037
Determing approximate fastenings for 5/8" rod NOTE: Useabls volume of HIT-RE 500 reflll cartridge
embedded 10" deep. i 16.5in (270 m).
. ) Useable volume of HIT-RE 500 medium refill
10x0.261 =2.61in® of adhesive per anchor cartridge is 26.9 in (440 ).
16.5 2,61 6 fastenings per small cartridge Useable volume of HIT-RE 500 jumbo refil
81.8 = 2.61 = 31 fastenings per jumbo cartridge carlridge is 81.8 in® (1340 mi).

1 Rebar diameter may vary. Use smallest drill bit which will accommedate rebar.

4.2.7.5 Ordering Information

HIT RE Mixer
HIT-RE 500 Refill Pack HIT-RE 500 Medium Cariridge HIT-RE 500 Jumbo Cartridge
HIT Adhesives
Itam No. Description
340225 HIT-RE 500 11.1 oz (330 ml}

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

369251 HIT-RE 500 MC 11.1 oz (330 mi)
Includes (25} Reflll Packs and (25) Mixers with filler tube

369110 HIT-RE 500 Medium 16.9 oz (500 ml}
Includes {20 Refill Packs and (20} Mixers with filler tube

373958 HIT-RE 500 Jumbo 47.3 oz {1400 ml)
Includes {4) Jumbo Refill Packs and (4) Mixers
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Adhesive Anchoring Systems iy

4.2.7 HIT-RE 500 Epoxy Adhesive Anchoring System

Dispensers
Battery Powered
Item Na. Ordering deslgnation
3245383 ED3500 2.0 Ah kit ©
Manual
Itam No. Ordering desjgnation
3712N MD 1000 Manua! Dispenser for HIT-ICE @
229154 MD 2000 dispenser — includes foil pacl 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
ltem No. Ordering deslgnalion i
354180 P-3500 dispenser (for feil packs) @
373959 HIT-P800OD pneumatic dispenser {for jumbo cartridges) @
373960 Jumbo pack holder replacement for PB000D
Mixers and Filler Tubes
Item No. Croering designation Oty/pkg
337111 HIT-RE-M static mixer (suitable for foil pack and jumbo cartridges)
R
HIT-RE-M Mixer
276 Hil, Inc, (US) 1.800-575-5000 | warwus.hilticom | o sepaiol 1-800-878-5000 | Hitl Ganadi) Gorp. 1-B00-363-4458. | www.hliti.ea | Produot Teshnical Guide 2008




R T e Adhesive Anchoring Systems

HIT-RE 500 Epoxy Adhesive Anchoring System 4.2.7

Threaded Rods

HAS Rods 5.8 HAS Super A193, B7 High Strengih Rods HAS-R Rods 304 Stainless Steel HAS-R Reds 316 Stainless Steel
Masier Carton Qiy Qty Oty Qty
Item No. {Box) {MC) Descrlpiion {in.) Bow/MC ltam No. Description Box Hem No. Descriplion Box Itern No, Descripiion Box

385417 | 3432178 3/8x3 | 10/360
385418 | 3432179 | 3/8x4-3/8| 10/240
385419 | 3432130 |3/8x5-1/8] 20/240 68657 3/8x5-1/8 | 10 385462 | 3/8x5-1/8 | 10 ] 3024335 [3/8x5-1/8| 1
385420 | 3432181 3/8-8 101160 385463 3ax8 10
385421 | 3432182 | 3/8x12 | 10/90
385422 | 3432183 | 1/2x3-1/8! 10/240
385423 | 3432184 |1/2x4-1/2] 10/160
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
385426_ | 3432188 | 1/2x10 [ 101120 385466 1/2x10 1

3024337 | 1/2xit 1

385427 | 3432187 | 1/2x12 [ 10/80
385428 | 3432188 5/8x8 20/80 333783 5/8x7-5/8 | 10 385467 | S5/8x7-5/8 | 10| 333781 |5/8x7-5/8 | 10
385468 5/8x10 1

385429 | 3432189 5/8x9 10/60 3024338 5/8x9 1
385430 | 3432190 | 5/8x12 | 10/60 3024339 | 5/8x12 | 1
385431 | 3432191 ; 5/8x17 | 10/40

385432 | 3432052 | 3/4x10 | 10/40 68660 3/4x9-5/8 | 5 385469 | 3/4x9-5/8 5 | 3024340 |3/4x0-5/8 | 1
385433 _ | 3432163 | 3/4x11 10/30

385434 | 3432164 | 3/4x12 | 10/30 385470 Yaxi2 1

385435 | 3432165 | 3/4x14 | 10/30 3006083 34 x14 5 385471 34x14 1
385472 3/4x16 1

385436 | 3432166 | 3/4x17 | 10/20
385437 | 3432167 | 3/4x19 [ 10/20
385438 | 3432168 | 3/4x21 [ 10/20
385439 | 3432169 | 3/4x256 | 10/20

385440 3432170 7/8x10 10/20 68661  [7/8x10 HDG)!| 5 385473 7/8x10 1
3006077 |7/8x12 {HDG)'| 5
385441 343211 7/8x13 10/20 45259 |7/Bx16 (HDG| 5
385442 3432172 1x12 4/16 68662 1x12 5 385474 %12 1 3024341 1xi2 4486
385443 3432173 1x14 2/16 3006079 1x14 4]
385444 3432174 1x16 212 3006080 1x16 5
385445 3432175 1x20 212 3006081 1x21 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 pmy.
HIS Internally Threaded Inserts
Useable
His HIE-R Threas oty
ltem No. Itam Wo. Descriplion Length {in) Box
258020 258023 3/8x4-1/4 1 10
258021 258030 1/2%5 1-3/16 5
258022 258031 5/8%6-5/8 1-1/2 5
258023 258032 3/4%8-1/4 2 5

Hiltl Inc. (US) 1-800-876-8000 | www.us.hilti.com | en espafiol 1-800-873-5000 | Hiki (Canada) Corp. 1-800-363-4458 | wwwihilti.ca | Product Technical Guide 2008 277
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PAYMENT TERMS:

FREIGHT:

CREDIT:
RETURN POLIGY:

WARRANTY:

ACGEPTANGE OF ORDER:

DOMESTIC ORIGIN:

BUSINESS SIZE:
PRICES:

CONSENT T0 JURISDICTION:

INDEMNIFICATION:

AUTHORIZATION:

Hilti, Inc. (US) 1-800-879-8000 |

Net 30 days from date of involce. Customer agrees to pay all
costs incurred by Hilli in collecting any delinquent amounts,
including attorney’s fees.

All sales are F.O.B. Destinaiion with transporiation allowed via Hiltl
designated mode. Delivery dates are estimates only. Additicnal
charges for expedited shipments, special handling requirements,
and orders below certain dollar amounts shall be the responsibility
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 saleabla condition to qualify for return.
Saleable condition is defined as unused items in original
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 required
for all returned materials. Special orders produets and
discontinued items are not ellgible for return credit. Dated
materials are only returnable in cass guantity, and within 3¢
days after Invoice date.

Hitti warrants that for a period of 12 months from the date it sells a
product it will, at its sole option and discretion, refund the purchase
price, repalr, or replace such product if it contains a defect In
material of workmanship. Absence of Hiltl’s receipt of notification of
any such defect within this 12-month period shall constitute a
waiver of all claims with regard to such product.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER
WARRANTIFS, EXPRESS OR IMPLIED, INGLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE, Hilti shall In ne
event be liable for, and Customer hereby agrees to Indemnify Hilti
against all ciaims related to special, direct, Indirect, incidental,
consequential, or any other damages arising out of cr related 1o the
sale, Use, or inability to use the product.

Acceptance is limited to the express terms contained hergin, and
terms are subject to change by Hiltl without notice. Additienal or
different terms proposed by Customer are deemed material and zre
objected to and rejected, but such rejection shall not operate as a
rejection of the offer unless it coniains variances in the terms of the
description, quantity, price ar delivery schedule of the goods.
Orders are not deemed “accepted” by Hiltl unless and uniil it ships
the assaciated ftems.

Any non-domestic Hiltl product will be so identifled on shipping
documents and invaices for customers who properly identity
themselves as a federal government entity. All other customers
may obtain such information by written request to Hilti, Inc.,
Contract Compliance, RO. Box 21148, Tulsa, Cklahoma 74127,
Hiti's Quality Department personnel are the only individuals
authotlzed to warrant the country of origin of Hilti produsts.

Hilti is a large business.

Prices are those stated on the order, and unless otherwise noted
are based on purchasing all items on the order — pricing for
individual products may vary for purchases of different quantities or
iten combinations. Hilti does not maintain most favored customer
records, makes no representation with respect to same, and rejects
any price warranty ferms proposed by Customer. Hilti's published
net price list is subject to change without netice.

All transactions made pursuant hereto shall be deemed 1o have
been made and enterad into in Tulsa, Oklahoma, Any and all
disputes arising directly or indirectly from such transactions shall be
resolved in the courts of the Gounty of Tulsa, State of Cklahoma, o
the exclusion of any other court, and any resulting judgment may
be enforced by any court having jurisdiction of such an action. All
transactions shall be governed by and consirued in accordance
with the iaws of the State of Oklahoma.

Customer hereby agrees to indemnify Hiltl for any costs, including
attorney's fees, incurred by Hilti as a result, in whole or in part, of
any violation by Customer of any Federal, Slate or Local statute or
regulation, or of any nationally accepted standard. It shall be
Customer's sole responsibllity to comply with all applicable laws
and regulations regarding the handling,use, fransporiation, or
disposal of products upon taking possession of same.

HILT! LEGAL DEPARTMENT PERSONNEL ARE THE ONLY
INDIVIDUALS AUTHCRIZED TO MODIFY THESE TERMS AND
CONDITIONS, WARRANT PRODUCT SUITABILITY FOR SPECIFIC
APPLICATIONS, OR EXECUTE CUSTOMER DOCUMENTS, AND
ANY SUGH ACTION 1S NULL AND VOID UNLESS IN WRITTEN
FORM SIGNED BY SUCH INDIVIDUAL,

PAYMENT TERMS:

FREIGHT:

CREDIT:

RETURN POLICY:

WARRANTY:

TITLE TO PRODUCT:

PRICES:

INDEMNIFIGATION:

CHANGES:

CASH SALES:

QUOTATIONS:

Net 30 days from date of invcice.
Customer agrees to pay all costs Incurred
by Hilti in cellecting delinguant amounts, if
any, including reasonable attorney’s fees,

Sales are F.O.B. Destination Faoint with
transportation allowed via Hilti designated
mode. Additional charges may apply for
expedited delivery, special handling
requirements, and arder under certain
lirmits. A fuel surcharge may apply
depending on market conditions.

All orders scld on sredit are subject to
Credit Department approval.

Praduct may be returned prepaid (unless
otharwise authorized) to Hilti provided:

1) it is returned by the original purchaser

ii} it is not dated product returned more
than 30 days after the original delivery
date

iii) it is not discontinued, clearance ar
special order product

iv} it Is unused, in original packaging and
in unbroken guantities.

Hilti wili inspect product and, if the above
reguirements are safisfied, will credit o
customer the original purchase price. A
15% restocking fee may apply.

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

Title 1o product remains with Hilti unt!l the
total purchese price of product is paid.

Gustomer agress to pay Hilti prices set out
on invoice, Customer agrees to pay taxes
as indicated on nvoice unless Hilf]
receives acceptable exemption
certificates.

Customer agrees io use product at own
risk and to indemnify Hilti against all
llabilities, inciuding legal fees, to third
parties arising out of the use or
passession thereof. Hilli shall in no event
be liakle for spedial, incldental or
consequential damages.

Hilti sales personnel are not authorized 1o
moedify these Terms and Condiilons or
modify Customer's credit terms. Terms are
subjact to change by Hilli with reasonable
notice ic Customer.

Payment in full is due prior to goods being
released.

All terms and conditions apply once
customer agrees 1o purchase product.
Quotiations on special promotion products
are only valid until end of promotion
period,

www,us.hilti.com | en espafiol 1-800—379-5000 1'H.ilti (Canédéj Cu.rp. 1—800-3‘6(‘3-'4458 | www.ca.hilti.com | Prbduct.Technicall Gufdé 2008




R0001 — RMR Standard Calculations
Aluminum Railing Design Calculations — R11-02-15H

Colorado

Prepared for

Rocky Mountain Railings
Denver, CO

Design Criteria:

1.

N LA LN

Railing live loads per International Building Code 2009:
Guardrails

50 plf uniform load in any direction on top rail

200 pound concentrated load in any direction on top rail

50 pound concentrated load over 1 ft* 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 calculation booklet
Stainless steel fasteners to be minimum Condition “CW?”, Fy= 65 ksi
Aluminum welds to be filler alloy 5356, unless noted otherwise

Concrete strength is assumed to be F’c= 4,000 psi, normal weight
Additional RISA Finite Element Analysis model data available upon request.

Date: 3/8/11

This Certification is limited to the structural design of
structural components of this handrail or divider system.
It does NOT include responsibility for:

Structural design of misc. hardware (latches, hinges, etc.).
Structural design of concrete slabs and other masonry units
Structural design 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 accuracy of drawings

Engineers Design Approval Stamp:




Sheet Sheet
| Number Description Date Revision Number Description Date

PL Project Location & Specs 2/23/11
A Guardrail "A" 2/23/11
A1-A1B |Guardrail "A" Analysis 2/23/11
A2 2-Bolt Base Plate 2/23/11
A3 Corner Base Plate 2/23/11
A3.1 |RISA Data 2/23/11
A3.2 |RISA Data 2/23/11
B Guardrail "B" 2/23/11
B1-B1B | Guardrail "B" Analysis 2/23/11
B2 Surface Mount Anchorage 2/23/11
B3 Hilti Adhesive 2/23/11
C Guardrail "C" 2/23/11
C1-C1B |Guardrail "C" Analysis 2/23/11
C2 Side Mount Anchorage 2/23/11
C3 Hilti Adhesive 2/23/11
C4 Corner Side Mount Anchorage 2/23/11
C4.1 |RISA Data : 2/23/11
C4.2 |RISA Data 2/23/11
C5 Hilti Adhesive 2/23/11
C6 Side Mount Anchorage 2/23/11
Cc7 Hilti Adhesive 2/23/11
D Guardrail "D" 2/23/11
D1-D1B |Guardrail "D" Analysis 2/23/11
D2 Side Mount Anchorage 2/23/11
D3 Side Mount Anchorage 2/23/11
E Guardrail "E" 2/23/11
E1-E1B |Guardrail "E" Analysis 2/23/11
E2 Side Mount Anchorage 2/23/11
E3 Side Mount Anchorage 2/23/11
F Guardrail "F" 2/23/11
F1-F1B |Guardrail "F" Analysis 2/23/11
F2 Post Embedment in Grout 2/23/11
M1 Miscellaneous Connections 2/23/11
M1A |RISA Data | 2/23/11
M2 Wail Rail Post Bracket 2/23/11
M2A |RISA Data 2/23/11
M2B |RISA Data 2/23/11
M3-M3A|{Wall or Grab Rails 2/23/11

M4 Grab Rail Bracki

Nialysis &

M5 __|Wall Rail Bragket 2/23711]
M6 _|Offset RailFComnnectidhs 2/231
M7 __|Wall Mogiht End Capéis, £2/23/14

M8 _|2-Bolt Raked Base Plate’.

2/23/11

%

structugdl éomponents of this handrail or divider system.
It does NOT include responsibility for:

e  Structural design of misc. hardware (latches, hinges, etc.).
Structural design of concrete slabs and other masonry units
Structural design 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 accuracy of drawings

® & & & O
Engineers Design Approval Stamp:




Project Location & SHT
Specifications PL
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Project Location: Colorado

- Design Loads per IBC 2009
50 plf uniform load in any direction on top rail
200# concentrated load in any direction on top rail

50# concentrated load applied to 1 square foot of infill

105 School Creek Trail | Project Description: Job No: R11-02-15H
R l! E Luxemburg, Wi 54217 - - -
ENGINEERING Phone: (920)845-1042 Engineer: JDB |SheetNo:  PL
Fax: (920)845-1048 |R0001 - RMR Standard Calcs|Date: 2/23/11 |Rev:
Template: REI-MC-2002 WW W .rice-inc.com Chk By: Date:




1

36"

[+]

,‘\\\\

-

SHT

Guardrail "A"

1 1/2"¢ (SCH. 40)
ALUM. PIPE

1 1/2"¢ (SCH. 40)
ALUM. PIPF

17”7 LG. POST STIFFENER

47 EXTRUDED ALUM. "F”
PLATE AS SHOWN ON
PLANS — SEE SHEET #FP!

FOR DETAILS & NOTES

GRATING (NOT BY R.M.R.)
NOTCH TO ACCOM. BASE

20KD—11C| |25KD—-12C

Vs

D—2 D—2
(LINE)  (CORNER)
VERIFY CHANNEL

(NOT BY R.M.R.)

SECTTON 2

0-

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

ROCKY MOUNTAIN RAILINGS

1l_05 Sr(:EOOl C\;\7Ie5k4-£r187" Project Description: Job Nox R11-02-15H

RICE uxemburg, — :

ENGINEERING | Phone: (920)845-1042 Engineer: JDB [ShestNo: A
Fax: (920)845-1048 |R0001 - RMR Standard Calcs|Date: 2/23/11 |Rev:

Template: REI-MC-5707 WW W .rice-inc.com Chk By: Date:




Pipe Railing & Post 1% c=uatons am basod o emperal ot it
Input Variables:
Fy:=50 plf Load Case 1 (Uniform Load)
Fy:=0 plf Simultaneous Vertical Uniform Load
P:=200 b Load Case 2 (Point Load) o
€Y
Lpp:=21 in Unbraced Length of Post
h:=41 in Railing Height Above Base Flange =®
L:=58 in |[4-10" MAX POST SPACING| i
Number of Railing Spans:*wajre: \006)' 5 f aCl CIRE
1 span TI\N L? +— O
v (Aechor hmifsthe .1 |5

2 span ; s}
3 or more spans ﬁ gf?@h §(Jy:i:j’1"i’\) -
Railing Section: Post Section: f)r A
™ 114" scha. 40 I 114" schd. 40 " ’
I 114" schd. 80 I 114" schd. 80 iz
¥ 1172 schd. 40 ¥ 1 112" Schd. 40 hes
I 11/2" schd. 80 ™" 11227 scnd. 80 S 141:’ ’
[ 112" wpe [” 412" tupe .
[™ 2"schd. 40 ™ 2" schd. 40
[ 2vschd. 80 [ 2schd. 80

Railing Temper:

Post Temper:

SHT

Guardrail "A" Analysis Al

Vs

1 1/2°¢ (SCH. 40)
ALUM. PIPE

1 1/2"¢ (SCH. 40)
ALUM. PIPE

12" LG. POST STIFFENER

4" EXTRUDED ALUM. "F”
PLATE AS SHOWN ON
PLANS — SEE SHEET #FPI
FOR DETAILS & NOTES

GRATING (NOT BY R.M.R.)
NOTCH TO ACCOM. BASE

25KD—11C| [25KD—12C
D—2 D—2
(LINE)  (CORNER)

VERIFY CHANNEL

(NOT BY R.M.R.)

SECTION 2

\D—1

[T 606315 " 6063-T6
[T 606376 [T 600515
¥ 6061-T6 0r6105-T5 ¥ 6061-T6 0r6105-T5 )
- All calculations below
[ 4/3increase allowed I ‘Post Welded to Base Plate this line are automatic
Railing Properties Post Properties
et e e g et e . - Computational Factors
k= 031 [xr= 0.31 .
yr= 031 lyr= 031 SRi=- SRI=655 Ki:=(8ql) +(8:q2) +(95q3) Kj=8
:Sxr= Sxr= | 0.326 T
S}'ri T Syr= 0~326i X K2:=(4-ql) + (5:q2) + (5-q3) K2=5
= R= i 095 sp3i= P sp3=655 K3:= (48-q1) + (66-q2) + (87-q3) K3 =66
= = 045 ?
Ep:= 10100000  psi
Txtotr = Txr it Itorp=Txp in* 12" Min. Length AL. Ribbed Tube Stub
.4 .
. i Igt:=0.174 in Lgti=9.5 in
Set:=0224  in Fhst := 25000 psi
RICE 105 School Creek Trail | Project Description: Job No: R11-02-15H
Luxemburg, W1 54217 — -
= ENGINEERING Phone: (920)845-1042 Engineer.  JDB |SheetNo: Al
Fax: (920)845-1048 |RO001 - RMR Standard Calcs|Date: 2/23/11 |Rev:
Template: REI-MC-5707 WW W .rice-inc.com Chk By: Date:




Railing Analysis: Fi Fy SHT
- Y AN :
=0 vi= 5 Guardrail "A" Analysis AL A
Case 1 Uniform Load:
swyLt
Ayl = TS B Ayr] =0.196 in Modeled as a simple span
swyLt
Ayl 1= —————— _ .
84 B lyton Axrl =0 "
N
allr*= o6 Aglir= 0.6 in  Per ASTM Specification E985
Wh~L2
Myrmax = K Myrmax = 1752 Ib-in
Wy 12
v .
Mxrmax = K Mxrmax = 0 Ib-in
[
M
fory1 = }gmax fory] = 5374 psi
yr
M
forx] = —o forx1 =0 psi
Sxr
Case 2 - Point Load:
Ao PL
iz K3-Erlyiotr Ayr2=0.189 in
PL
Myrmax2 = K_2 Myrmax2 = 2320 Ib-in
Myrmax2
fory2:= ylsm fhry2 = 7117 psi
yr
Fory:= | (Fory1-133) if IBC=1 psi
Fbryl otherwise
Calculation Results:
Intry = (M) -+ (MJ Intr] = 0.21
Intyp = Eryz Intp = 0.28
Avyrl, Axrl A
RALLS = |"OK" if max{Ayr1, Axrl, Ayrs) <1a (@j + (@ <12 RAILS = "OK”
Dallr Fory Fory Fory
"FAIL" otherwise
105 School Creek Trail |project Description: Job No: R11-02-15H
‘R——L(:—E Luxe@urg, Wis4217 Engineer: JDB {SheetNo: A1 A
ENGINEERING Phone: (920)845-1042
Fax: (920)845-1048 |R0O001 - RMR Standard Calcs|Date: 2/23/11 |Rev:
Template: REI-MC-5707 W W W .rice-inc.com Chk By: Date:




- Ep:=E
Post Analysis: P Guardrail "A" Analysis SHT
3 Al B
At WL (h - Lgt)
xpl = —3'Ep'(1xp) Axpl = 0.804 in
P-0.85-(h — Lgf)
Axp2:= P085(h - L) Axpa = 0.566 in
3Ep (Txp)
Max Deflection:
3 3 3
Atot = Wil (h _ LSt) Wh’L.[h N (h - LSt) :I Atot = 1.425 in
3Eplxp 3{(Bptep) + (Bplt)]
h .
Aqllp= 4 in Per ASTM E985
Case 1 - Uniform Load:
Myp := (WhL-h) + WyL-Agor Mypmax = 0.5-Myprql + Mypa2 + Myp:q3 Mxpmax = 9908 Ib-in
Mxp2 = WiyL-(h — Lgt) + WyL-Axpi Mypmax2 = 0.5-Mxp2-ql + Mxp2q2 + Myp2-3 Mypmax2 = 7613 Ibrin
Case 2 - Point Load:
E —
Mxpmax4 = P-(h — Lgt)-0.85 Mxpmaxd = 5355 Ib-in
Mxpma_xz = (P'h'0‘85) Mxpmax3 = 6970 Ib-in
Max Post Stress:
M, M,
= 2 Vg
Xp
Fopx:= | (Fopx1-133) if IBC=1 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ikp
= max|{ M, , M; ——— = 19467 psi
fopx2 ax( Xpmax xpmax3) (pr T Ist)'sxp fopx2
Max Stub Stress:
Ist
— max(M. M. St = 15902 i
fost max( Xpmax » xpmax3) (pr T lst)' Sst psi
Calculation Results:
Intp] :=m Topx by @] Intp1 = 0.93
Fopx  Fopx  Fost
Agnl, Axp2, A
posts = Jrokr it tntpy < 1.4 TARLAxp2 Ared)
Aallp
"FAIL" otherwise
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2-Bolt Base Plate SHT
[(2) 9/16” X 17 SLOTS FOR A2

1/2"8 X 2" LG. S.S.H.H.M.B.

I (FIELD DRILL STRINGER TO MATCH)
T ] Rmax:=242 b
00 o Mmax = 9908 + Riax2.5 = 10513 Ib-in
o
z . .
N d:=2.5 in (sleeve dia.)
<C

(2) 3/8"% TAPPED HOLES
FOR 3/8% X 1/2" LG.

S.S. SET SCREWS
Chk shear on shoe wall:

X : : CAST ALUM. BASE PLATE
1 1/2" (SCH. 40) | (SHIP LOOSE & FIELD b Mmax b e 5208 b
ALUM. PIPE ! AﬂACH) = %0.8.5-(2_375) =
_ [ "y
STRINGER (NOT &N ol e
BY RALNG WMFR) \ it oo (P Rnwy) hois g
“T“"T—s—f s 2:(0.315)-(2)
% |26 |26 | | 16 e
35" 35" Fy:= 40‘57'1(1685000) Fy = 6218 psi
-
fV
LEVEL STL. LINE POST I= - 1=07  Shear Stress "OK"
. Fy
25KD—11C
)\Jo‘e, 410" G Post Dfﬁ{)!/‘) 14 @ 3 7 o I 1"‘0" Chk Aluminum Base Plate:
(1&76 Slf,owy,) Li=7 in Dl:=13125 in
‘ X ) b H . 12:=2.625 in D2:=125 in
¥ ral height was 367 Hhen G Post Spmcing
[T ' t:=0.563 in
C.oulﬂ( be S O
Chk Bolts to Steel Stringer: L=L11-(@D) L=438 in
R M
Vb= % Vp =121 Ib Pi= ? P = 4205 b
T e Tmax Tp = 4205 ib Mp1 := 0.5-P-0.9375 Mp1=1971  indb
b= %125 b= pli= B pl=
= 13-(18000) Fy = 14182 psi
Vi := 0.196-23094 Va1 =4526 1b 1.65
Tal1 := 0.142-40000 Tall = 5680 Ib treql = m treql = 0.564  in
2 2
Vb Th treql
3=t —| +|— I3=0.55 Ipi= —— =1
} (Vallj (TallJ 3 2= 2
Use (2) - 1/2" Dia. S.S. Thru-Bolts Use Cast Aluminum Base, as shown
Condition "CW" - Fy = 65 ksi 535 casting alloy, Fu= 35 ksi min.
m 105 School Creek Trail | Project Description: Job No: R11-02-15H
Luxemburg, W1 54217 -
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SHT
(2) 9/16” X 1" SLOTS FOR Corner Base Plate A3
1/2"¢ X 2" LG. S.S. S.S.H.H.M.B.
I (FIELD DRILL STRINGER TO MATCH)
‘:tI\IN i S
b o N Rpnax = 101 b Reactions from RISA Model
O
S 0 — P (Comer Post Modeled as
= <9 Mma = 0 Tb-in a Pin Connection)
12" LG. POST STIFFENER—\ |~ di=25 in (sleeve dia.)
™~ (2) 3/8"¢ TAPPED HOLES
FOR 3/8"% X 1/2" LG. S.S.
e SET SCREWS
1 1/2% (SCH. 40) e CAST ALUM. BASE PLATE
ALUM. P'PE\: (SHIP LOOSE & FIELD
| /! ATTACH) Chk shear on shoe wall:
STRINGER (NOT ZWZ I NS Minax
BY RAILING MFR.) A RE o Pi= P=0 Ib
I L e N A 0.85-(2.375)
3n 10 3. 5 . .
'8 ENE AN N
A - (P + Rinax) ,
" y = fy =80 psi
8 2.(0.315)-(2)
i _ 0.57-(18000) B )
25KD—12C Fy:= 1 T Fy = 6218 psi
fy
= — 1=0.01 Shear Stress "OK"
Fy
Chk Aluminum Base Plate:
Ll:=7 in D1:=13125 in
12:=2625 in D2:=125 in
t:= 0563 in
Chk Bolts to Steel Stringer: L=L11-(2Dl) L=438 n
R : M
V= o V= 50.5 b Pi= X P=0 Ib
2 d
Ty = max Tp=0 Ib Mp] := P-0.9375 Mp =0 in-1b
b= ol os b= pl="P-0. pl =
= 1:3:(18000) Fy=14182  psi
Vail := 0.196-23094 Vai=4526 b 1.65
0.1875 Mpj-6
Tall := 0.142:40000- ——— Ta=2336 Db treql = | —— treql =0 i
all 0456 all reql Fyl2 Teql mn
2 2
' T f
I3:= —]—D—J + -0 I3=0 12:=qu Ir=0
Vall Tall t
Use (2) - 1/2" Dia. S.S. Thru-Bolts Use Cast Aluminum Base, as shown
or Drill & Tap - 3/16"” Min. Thread Engagement 535 casting alloy, Fu= 35 ksi min.
Condition "CW" - Fy = 65 ksi
105 School Creek Trail | Project Description: Job No: R11-02-15H

RLC'E Luxemburg, W1 54217
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Guardrail "B" SHT

Ao

,////—1 1/2"°¢ (SCH. 40)
ALUM. PIPE

7N
J

! 1 1/2”¢ (SCH. 40)
,////_ALUM.fNPE

O Y N
F{'} | &
HA” 16, POST STIFFENER
9 ] 4" EXTRUDED ALUM. "F”
- PLATE AS SHOWN ON
PLANS — SEE SHEET #FP
i FOR DETAILS & NOTES
I I 8 > S s G B <18
5,,‘
(U.N.O.)
SECTION BN
0—1

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

ROCKY MOUNTAIN RAILINGS
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Pipe Railing & Post

Input Variables:

These calculations are based on emperical test data
performed by Julius Blum & Co., Inc.

Guardrail "B" Analysis

SHT
Bl

Fp1:=50 pIf Load Case 1 (Uniform Load) R
O[O
Fy:=0 plf  Simultaneous Vertical UniformLoad / 1 1/2°¢ (SCH. 40)
Y < ALUM. PIPE
P =200 b Load Case 2 (Point Load)
Lpp:=21 in Unbraced Length of Post .
()]
hi=1395 in Railing Height Above Base Flange _' 11/2"¢ (SCH. 40)
/ ALUM. PIPE
L=72 in |6-0" MAX POST SPACING | ]
O
Number of Railing Spans: AR s £
™) me
1 span v 44" LG. POST STIFFENER
2 span 57 s s » y—
7 Of 47 EXTRUDED ALUM. "F
3 ormore spans | — PLATE AS SHOWN ON
Railing Section: Post Section: PLANS — SEE SHEET #PI
- - ENIL FOR DETAILS & NOTES
L 1 1/4" Schd. 40 ' 1 1/4” Schd. 40 55KD—16E
I 11/4"schd. 80 [ 114" scnd. 80 D—5
' 112" schd. 40 ¥ 1 172" schd. 40 el
™ 112" schd. 80 ™ 11/2" schd. 80 2
: U.N.O.
™ 112" tube [T 112" tupe ( )
[™ 2" scnd. 40 ™ 2" schd. 40 SECTION /B
[ 2"schd. 80 [™ 2"schd. 80 D1
Railing Temper: Post Temper:
I” 606375 [™ 606316
[ 60636 [ 600515
¥ 6061-T6 or6105-T5 V' 6061-T6 or 6105-T5 )
_ L All calculations below
I 4/3increase allowed [ Post Welded to Base Plate this line are automatic
Railing Properties Post Properties .
. . I . L Computational Factors
7(7);1 l?(r= 0.31 Ry
B - 031 lyr= 0.31 Sr1:= ™ SR1=6.55 K :=(8ql) + (8:92) + (9.5-q3) Ki=8
0326 Sxr= 0.326 r
b 0.95, = 0.95 SR3:==—2  Sp3=6.55 K3:= (48-ql) + (66:q2) + (87-q3) K3=66
[ B - 0145, v
Ep:= 10100000  psi
Ixtotr = Ir in? Iktotp = Ixp in? 14.5" Min. Length AL. Ribbed Tube Stub
— 4 — :
ytotr = Iyr in4 Ltotp = Iyp in4 Ist:=0.174 in Lst:=12 in
Set:= 0224 in0 Fist:= 25000 psi
105 School Creek Trail | Project Description: Job No: R11-02-15H
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Railing Analysis: Fy Fy SHT
_ T —_ 1 N s
=2 Wyi=— Guardrail "B" Analysis B1 A
Case 1 Uniform Load:
swpL?
Ayry = m Ayri = 0.466 in Modeled as a simple span
swyLt
Wy
Axl = ———— Axr] = 0. i
X e B totr xl =047 n
-
allr ™= oo Aglir= 075 in  Per ASTM Specification E985
Wh-L2
Myrmax = K Myrmax = 2700 lb-in
W12
Myrmax = — Myrmax = 2700 Ib-in
Ki
[]
M
foryl = };max fory1 = 8282 psi
yr
M
ok = —e forx1 = 8282 psi
Sxr
Case 2 - Point Load:
Avroe p3
Y2 Ky Frlytor Ayry = 0.361 in
Myrmax2 = % Myrmax2 = 2880 Ib-in
M
fory2 = ylsmaxz fory2 = 8834 psi
yr
Fory:= | (Fory1-133) if IBC=1 psi
Fpry1 otherwise
Calculation Results:
Intrq = (M] + (M] Int;; = 0.66
Intp = fory2 Tty = 0.35
Ayrl, Axel , A
RALLS := |"OK" if max(Ayr1, A, Ayr2) <lia (@) o) g B2y RALLS = "OK"
Aallr Fory Fory Fory
"FAIL" otherwise
1L05 School Creek Trail | Project Description: Job No: R11-02-15H
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Post Analysis: Ep=Er : SHT
4 Guardrail "B" Analysis
3 B1 B
WheL-(h - Lgt)
Axpl = 55 Ty = i
Ep(Ixp) Axpi = 0.664 in
3
A= D2 L) Ayp2=0376 in
XP. 3Ey (pr) XP: :
Max Deflection:
3 3 3
Wi Le(h — Lgt) Wh-L-[h —(h-Lgy) :I
Atot = + -A =15 in
0 3-Eplyp 3'[(Ep‘1xp) + (Ep‘Ist):I m
Agllp = % Aallp =329 in Per ASTM E£985
Case 1 - Uniform Load:
Myp = (WirL+h) + Wy-L- Aot Mypmax = 0.5-Mxprql + Mypq2 + Mypq3 Mypmax = 11850 Ib-in
Myxp2 = WirL:(h — Lst) + Wy-L-Axpl Mypmax2 = 0.5-Mxp2-ql + Mxp2q2 + Myp2-q3 Mypmax2 = 8250 Ib-in
Case 2 - Point Load:
E S -
Mxpmax4 = P-(h — Lgt)-0.85 Mxpmax4 = 4675 Ib-in
Mypmax3 = (P-h-0.85) Mxpmax3 = 6715 Ibin
Max Post Stress:
iy = maX(MxpmaXZ,Mxpmale) foox = 25307 R
Fopx:= | (Fopx1:1.33) if IBC =1 Fppx = 25000 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ixp
:= max{M: M — = i
fopx2 max( Xpmax » xpmax3) (pr ; Ist)' Sxp psi
Max Stub Stress:
Ist
:= max(M M, — = i
fost max( Xpmax s xpmax3) (pr T Ist)'Sst psi
Calculation Results:
Intp] := m ibp—x,ip—xz,tm) Inty] = 1.01 1% Over OK
Fopx ~ Fopx ~ Fbst
Axpl, Axp2, A
POSTS = |"OK" if Tntp] < 1.014 A mar{Avpl g Mror)
Aallp
"FAIL" otherwise
105 School Creek Trail | Project Description: Job No: R11-02-15H
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3.500
5.000

0.500

31/2"

5
|
<
Y
|

2 1/2"

4

Chk Anchor Bolts (assume f'c=4,000 psi conc.):

R
Vi = %" V=175 Ib

Mmax

Tp=————
(L1 - D2)-0.85-2

Tp = 1744 Ib

See Next Sheet for Calculation

Use (4) - 1/2" Dia. S.S. Threaded Rods
W/ Hilti HIT-RE 500 Epoxy Adhesive
Embedment= 3-1/2" min.

Edge Distance= 2-1/4" min.

End Distance = 3"

Surface Mount Anchor SHT

Analysis B2
Rpnax := 300 1b
Mmax == 11850 + Rypax-2.5 = 12600  Ib-in
d:=25 in (sleeve dia.)
Chk shear on shoe wall:
M
Pim — X P = 6241 Ib
0.85-(2.375)
P + R,
£y = P+ Rma) fy = 5192 psi
2-(0.315)-(2)
0.57-(18000) .
Fy= ———=? Fy = 6218
v 165 v ps1
fy
= 1=0.83 Shear Stress "OK"
Fy
Chk Aluminum Base Plate:
Ll:=5 in D1:=0.75 in
12:=5 in D2:=0.75 in
L:=12-(2D2) L=35 in
1.3-(18000) .
= = 14182
1.65 By pst
M,
| P=2520 b
d-2
2
Mp = P0.53 Mpi=926 inlb
2
35
Mp1'6 .
treq = ?y‘s— treq =028 mn
t
= % 1=0.56 Bending Stress "OK"

Use Cast Aluminum Base, as shown

635 casting alloy, Fu= 35 ksi min.
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Hilti HIT-RE 500 Epoxy Adjustment for Embed Depth: s . SHT
Hilti Adhesive
hef = 3.5 in embedment B3
=13, i spacing 1 O .
$1:=35  in spacing © —S Reactions Per Bolt:
sp:=3.5 in spacing 2 ‘? —— b shear
c1 =225 in  edge distance 1 @ 8 % T 1744 b tension
c:=3 in edge distance 2 C2 (5
From HILTI Design Guide:
T s b b4 ) Use (4) - 1/2" Dia. S.S. Threaded Rods
upper = ef = 4. n W/ Hilti HIT-RE 500 Epoxy Adhesive
Tlower:== 1965  1b hefl = 2.25 in Embedment= 3-1/2" min.
) Edge Distance= 2-1/4" min.
Vupper := 7935 Ib hefy = 4.5 n End Distance = 3"
Vi = 3550 Io =225 i
lower hefl n Calculations below this line are automatic
Tupper — T -(hefu — hef) — Tupper ~h
Tall = ( upper lower) (heﬁl ef) upper (hefu eﬂ) Tall= 3804 1b Interpolated Tension Value
~(hefu ~ hef)
Vupper — VI -(hefu — bef) — Vupper (hefu — h
Vali = ( upper lower)( efu ef) upper (hef“ eﬂ) Vall = 5986 1b Interpolated Shear Value
—(hefu - heﬂ)
fAN1 = |1.00 if s1 > 1.5-hef
St )
03 o) 0.55( if 1.5hef > s1> 0.5-hef faAN1 = 0.85 Spacing (Tension and Shear)
"Increase Spacing” otherwise
fan2 := J1.00 if sp > 1.5-her
52 .
0.3 o) 0.55] if 1.5hef > s3> 0.5-hef fAN2 = 0.85 Spacing (Tension and Shear)
"Increase Spacing” otherwise
fRN:= |1.00 if ¢ = 1.5-hef
B c _ '3 .
0.3_(_1 +0.55| if 1.5hef > ¢ > 0.5-hef Ry =0.74 Edge Distance (Tension)
|\ hef
"Increase Edge Distance” otherwise
fRv1 = |1.00 if c] = 1.5-hef
C1 .
0.54- het) 0.09| if 1.5hef > ct > 0.5-hef fRy1 = 0.26 Edge Distance (Shear Pependicular to Edge)
"Increase Edge Distance” otherwise
fRv2:= |1.00 if 2 = 1.5-hef
[0'36'(%J + 0‘28:| if 1.5hef > ¢ > 0.5hef fRy2 = 0.59 Edge Distance (Shear Parallel or Away from Edge)
f
"Increase Edge Distance” otherwise
Vball := Vall-fAN1-fAN2-fRV1-TRV2 Vball =655 1b
Toall := Tall-fAN1 - fRN Toall = 2402 1b
v 1.67 T 1.67
= + =061 < 1.00
(Vball) (Tball)
RICE 105 School Creek Trail |Project Description: Job No: R11-02-15H
Luxemburg, W1 54217 -
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Hc

VAR
N\

,"_9’7

3’—6”
7
\N

47_277

N

SHT

Guardrail "C"

1 1/2"¢ (SCH. 40)
ALUM. PIPE

1 1/2”¢ (SCH. 40)
ALUM. PIPE

22" LG. POST STIFFENFR
(SHOP ATTACHED)

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

PLANS.  SEE SHEET #FPI

FOR DETAILS & NOTES

2O0KD—18A

20KD—=22A

)

D—3

D—5

(LINE)

SECTION /e

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

\D—1

(CORNER)

ROCKY MOUNTAIN RAILINGS

105 School Creek Trail
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: TH These calculations are based on emperical test data
P Ipe Ralllng &P ost performed by Julius Blum & Co., Inc. Guardrail "C" Analysis SHT
Input Variables: C1
F:= 50 pif Load Case 1 (Uniform Load)
Fy:=0 plf Simultaneous Vertical Uniform Load _
190} .,
P:= 200 Ib Load Case 2 (Point Load) F‘_ 1 1/2”¢ (SCH. 40)
A ALUM. PIPE
Lpp:=23 in Unbraced Length of Post 1
h:=44 in Railing Height Above Anchor Bracket R
‘o 1 1/2"¢ (SCH. 40)
L=T72 in [6%-0" MAX POST SPACING | R ALUM. PIPE
Number of Railing Spans:
1 span 17 :LO A
— N+ &
v 2 X 3
2 span M N LG. POST STIFFENER
3 or more spans |V o (SHOP ATTACHED)
Railing Section: Post Section: o T " -
_— _ R 47 EXTRUDED ALUM. F
[~ 114" schd. 40 I 114" scnd. 40 — PLATE — AS SHOWN ON
I 114" schd. 80 ™ 114" schd. 80 Hm PLANS. SEE SHEET #FP!
v v FOR DETAILS & NOTES
Y. 11/2" Schd. 40 ¥ 11/2" Schd. 40
_ ¢ ° 25KD—-18A]| |25KD—22A
I 112" schd. 80 [T 11/2" schd. 80 D—3 D—3
[T 112" e ™ 11727 e = (LINE) (CORNER)
[ 2vscnd. 40 [ 2vschd. 40 | 16
[T 2vschd. 80 [ 2"schd. 80
g SECTION o
Railing Temper: Post Temper: D_7
I~ 606315 [ 6063-T6
™ 606316 [™ 600515
V' 6061-T6 6r6105T5 V' 6061-T6 or6105-T5 ,
— . All calculations below
[ 4/3increase allowed i Post Welded to Base Plate this line are automatic
Railing Properties Post Properties .
IR . S, Computational Factors
03 xr= Ry
) 7 ﬁ; 0;31 lyr= SRi=— SRi = 6.55 K1:=(8-ql) + (8-q2) + (9.5-g3) Ki=8
032 Sxr= ' Kp:= (4q1) + (5-g2) + (53 Kp=5
==0=_32=6 Syr= < 2:=(4-q1) + (5-q2) + (5-q3) 2=
R= 0.95 R= SR3 = P SRr3 = 6.55 K3 := (48-q1) + (66:q2) + (87-g3) K3 =66
= 0B = ke
Er:= 10100000  psi
Tntotr = Ixr in* Iktotp = Ixp it 22" Min. Length AL. Ribbed Tube Stub
_ 4 _ .
Tytotr = yr in? Kiotp =Yyp Tytotp = 031 in* Ist:= 0.174 n Lst:=16 mn
Sgti= 0224 in Fpst := 25000 psi
RICE 105 School Creek Trail | Project Description: Job No: R11-02-15H
Luxemburg, Wi 54217 - - -
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Railing Analysis: FH Fy SHT
Wh= — - — nen :
h= o vi= 5 Guardrail "C" Analysis ol A
Case 1 Uniform Load:
swhLt . )
Ayr = m Ayr] = 0.466 in Modeled as a simple span
A swyt! Arl =0 i
! e = "
L
Aallr= — . . .
96 Aglir=0.75 in  Per ASTM Specification E985
Wh'L2
Myrmax = K Myrmax = 2700 Ib-in
wyL?
Mxnnax = Mxn’nax =0 Ib-in
K1
[l
M
foryl = e fory1 = 8282 psi
Syr
M
fhrx1 = );rmax forx1 =0 psi
Xr
Case 2 - Point Load:
pi’
Ayr2 Rl .
K3-Erlytotr Ayrz =0.361 in
P-L .
Myrmax2 = K—z Myrmax?2 = 2880 lb-in
Myrmax2
fory2:= = fory2 = 8834 psi
Syr
Fory:= | (Fory1-133) if IBC=1 psi
Foryl otherwise
Calculation Results:
Intyy := (—f—'ﬂ) + [M] Inty] = 0.33
Fory Fory
Il'ltrz = M IJ'ItrZ =035
Avyel,Axrl, A
RALLS:= |"OK" if max(Ayrl, Axrl, Ayrd) <1 A(@ pf oty B2 RALLS = "OK"
Aallr Fory Fory Fory
"FAIL" otherwise
105 School Creek Trail | Project Description: Job No: R11-02-15H
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o Ep=E
Post Analysis: P Guardrail "C" Analysis SHT
ClB
A WiL-(h - Lsg)
xpl 3-Ep(Ixp) Axp1 = 0.701 in
3
Ay 2:=M Axp2 = 0.397 in
P 3By () ?
Max Deflection:
3 3 3
WiyLe(h - Lgy) Wh~L~[h -(h-Lgy) ]
Agot = + Aot = 1.995 | in
0 3Eplkp 3'[(Ep‘1xp) + (EPAISt)] _
h )
Aallp:= 15 in Per ASTM E985
Case 1 - Uniform Load:
Myp:= (WirL+h) + Wy-L-Agog Mypmax = 0.5-Mxprql + Mxpq2 + Mypyq3 Mxpmax = 13200 Ibrin
Mygp2 = Wp'L- (h - Lst) + Wy-L-Axpl Mxpmax2 := 0.5-Mxp2-ql + Mxp242 + Mxp2:q3 Mypmax2 = 8400 lb-in
Case 2 - Point Load:
IE _ _
Mxpmax4 = P-(h — Lst)-0.85 Mypmaxd = 4760 lb-in
Mxpmax3 = (P-h-0.85) Mypmax3 = 7480 Ib-in
Max Post Stress:
n max(Mxpmax2»Mxpmax4) .
Fopx:= | (Fopx1-1.33) if IBC =1 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ixp
= maxMxpmax, Mxpmax3) Ty S '
fopx2 max( Xpmax xpmax3) (pr A Ist)' Sxp fhpx2 = 25934 psi
Max Stub Stress:
Ist
= M; M — _ .
o=l Momes)
Calculation Results:
Intp1 := max(ibgg by ~fbit] Ity = 1.04 4% Over OK
Fopx  Fopx ~ Fbst
Axpl,Axp2, A
POSTS:= |"OK" if Intp) < 1.04 A max{Anpt g2 Buot) _
Aallp
"FAIL" otherwise
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Side Mount SHT
Anchorage C2

Rpax =300 Ib

]|

Mppax = 13200 + Rppaee3 = 14100 Ibin

7N
1 (4) 9/16"¢ HOLES FOR ) .
1 1/2 X 6" LG. S.S. Li=6 in
N HILTI (HIT—RE 500)
1 1/2"¢ (SCH. 40) =1 EPOXY ANCHORS 12:=525 in
ALUM. PIPE ey | | -
| | P’:)IVF' = O
| | o~ Z
STD. ALUM. SIDE M 2 Chk Extruded Aluminum Bracket:
MOUNT BRKT. (SHOP R
ATTACH TO PIPE W/ | . Mnax
(2) #17 X 17 LG. [ R P:= +Rppax P=2650 1b
S.S. TEK—SCREWS [ L1
il
: : M, P 0.688 M 912 in-1b
3 3 . pl == pl = m-
Pl L JLE 2
1» ) » o, 1 »
16 58 16 6-Mp;
teqi= |——— teg = 0.18  in
47\ 28000-L1 a
CONC. SIDE MOUNT 4—HOLE
25KD—18A treq
1= 1=0.72
0.25
Use Side Mount Bracket, As Shown
6105-T5 alloy
Chk Anchor Bolts: (Assume f'c = 4000 psi Conc.) Chk TEK Screws:
v m X Vy =75 Ib Rinax
[ — = m:
LA b Vi=— V =150 Ib
)]
. .. Ty= 1655 Ib
b= 102085 4 b= Vg = 21480333 Va=715 b
See Next Sheet for Calculation v
L= [V J I, =021 <1.0
Use (4) - 1/2" Dia. S.S. Threaded Rods a
With Hilti HIT-RE ﬁOO Epgxy Adhes:ve Use (2) - #17 5.5. TEK Screws
Embedment = 3-1/2" (min.) -
Edge = 2-3/4" 300 Series S.S.
End = 3" ITW Buildex or Better
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Hilti HIT-RE 500 Epoxy Adjustment for Embed Depth: it Adhesi SHT
Hilti esive
hef = 3.5 in embedment I ; | C3
. b | i
S1=4125 in  spachgl © : S ' — Reactions Per Bolt:
spi=4.5 in spacing 2 ;; Y ) o
ii ,' V=175 b shear
c1:=2.75 in edge distance 1 ‘| QI Q )
|| Mo|U T:= 1655 b tension
=3 in  edge distance 2 C2 ! :
From HILTI Design Guide: (I

Use (4) - 1/2" Dia. S.S. Threaded Rods
W/ Hilti HIT-RE 500 Epoxy Adhesive
Tower:= 1965  Ib hefl:=225  in Embedment= 3-1/2" min.
Edge Distance= 2-1/4" min.
End Distance = 3"

Tupper = 5275 Ib hefy = 4.5 in

Vupperi=7935  Ib hef = 4.5 in

V] = 3550 Ib =225 i
lower Befl n Calculations below this line are automatic

(Tupper - Tlower)'(hefu - hef) - Tupper‘(hefu - heﬂ)

Tall = Tali=3804 1b Intempolated Tension Value
~(hefu - hen)
V, -V . - ~ Vupper{hefu - h
Vall == ( Hpper lower) (heﬁl hef) i er( ofu eﬂ) Vall=598¢ 1Ib Interpolated Shear Value
—(hefu - heﬂ)

faN1 = }1.00 if s3> 1.5:hef

5] .
[0.3-&;) + 0.55] if 1.5hef > s1 > 0.5-hef fani1 =09 Spacing (Tension and Shear)

"Increase Spacing" otherwise

faNg = }1.00 if sp > L.5:hef

S2 .
[0-3'(}1_&) + 0-55] if 1.5hef > s3> 0.5-hef fANZ = 0.94 Spacing (Tension and Shear)

"Increase Spacing”" otherwise

frRN:= |1.00 if cf = 1.5:hef

[ cl _ . .
03.(?) + 0_55] if 1.5hef > ¢ > 0.5-hef Ry = 0.79 Edge Distance (Tension)
L f

"

'Increase Edge Distance” otherwise

fry1:= |1.00 if ¢ = 1.5-hef

9] .
[054'(@) - 0-09] if 1.5hef > c1 > 0.5-hef fryy = 033 Edge Distance (Shear Perpendicular to Edge)

"Increase Edge Distance” otherwise
fRv2:= |1.00 if cg = 1.5-hef

C _ .
[0.36-(11?2) + 0.28:| if 1.5hef > 2 > 0.5-hef fRv2 = 0.59 Edge Distance (Shear Parallel or Away from Edge)
f

"Increase Edge Distance" otherwise

Vpall == Vall-fAN1-fAN2 - fRV1-TR V2 Vhball= 996 Ib

Thall := Tall'fAN1-fRN Thall = 2701 1b

v \L67 T 167
Ip:= + Ih=045| < 1.00
(Vball) (Tball)
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Corner Side Mount SHT

Anchorage A
Rppax =97 b Reactions from RISA Model
Mmax =0 Ib-in (Comer Post Modeled as

a Pin Connection)

OUTSIDE INSIDE
Ll1=6 in
MO
1 1/2"¢ (SCH. 40) L2:=525 in
ALUM. PIPE N
STD. ALUM. SIDE ‘: : it | czé Chk Extruded Aluminum Bracket:
MOUNT BRKT. (SHOP | Z
ATTACH TO PIPE W/ " I ~ Minax
(3) #17 X 1" LG. i P:= + Ripax P=97 b
S.S. TEK—SCREWS) -:-IL - L1
1 . ©
(2) 9/16"9 HOLES FOR I ~
1/2"s X 6" LG.\ !: M, = 3.0,688 My, = 33 in-1b
S.S. HILTI (HIT-RE 500) S 5
EPOXY ANCHORS ,, (1 <
16 [ I PN
45" treqg = |——— =003 in
H 7\ 28000-L1 freq

CONC. CORNER SIDE MOUNT
25KD—22A | I:= req I1=0.14

0.25

Use Side Mount Bracket, As Shown

6105-T5 alloy
Chk Anchor Bolts: (Assume fc = 4000 psi Conc.) Chk TEK Screws:
vy Vi, = 49 b R
b= b= Vi= — V=32 b
(3)
Mmax Rmax
=TT To=49 lo V= 2148.0.333 Va=715 b
See Next Sheet for Calculation Mmax  Rmax
T:= + T=49 Ib
2
Use (2) - 1/2" Dia. S.S. Threaded Rods '
W/ Hilti HIT-RE 500 Epoxy Adhesive Ta = 2065-033 Tar =681 o
Embedment= 3-1/2" min.
Edge Distance= 2-3/4" min. v 2 )2
End Distance = 2-1/2" Iy:= + I, =0.01 <1.0
Va Tan

Use (3) - #17 S.S. TEK Screws
300 Series S.S.
ITW Buildex or Better
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Hilti HIT-RE 500 Epoxy Adjustment for Embed Depth: - ) SHT
Hilti Adhesive

hef = 3.5 in  embedment C5

= i acing 2 i
52:=45 in  spacing Reactions Per Bolt:

¢l =275 in edge distance 1
V:i=49 Ib shear
=25 i edge distance 2
2 " ° T:=49 b tension

From HILTI Design Guide:

Use (2) - 1/2" Dia. S.S. Threaded Rods
W/ Hilti HIT-RE 500 Epoxy Adhesive
Tlower = 1965  Ib hefi=225  in Embedment= 3-1/2" min.
Edge Distance= 2-3/4" min.
End Distance = 2-1/2"

Tupper:=5275 b hefiy = 4.5 in

Vupper:=7935 b hefy = 4.5 in

= =225 i
Viower = 3550 o hef n Calculations below this line are automatic

(Tupper - Tlower)'(hefu - hef) — Tupper (hefu - heﬂ)

Tall = Ta1=3804 1b Interpolated Tension Value
~(hefu - hefl)
V -V - —hef) - W -(hefiy — h
Vall := ( tpper lower) (heﬁl ef) PP er( ofu eﬂ) Vall = 5986 1b Interpolated Shear Value
~(hefu — bef)
fan1 =1.0 fAN1 = Spacing (Tension and Shear)

faN2 := |1.00 if s3> 1.5:hef

$2 .
[0-3'(Q) + 055} if 1.5hef > 52 > 0.5-hef fAN2 = 0.94 Spacing (Tension and Shear)

"Increase Spacing" otherwise
fRy:= J1.00 if c1 > 1.5-hef

C _ . .
0_3.(1171] ¥ 0.551| if 1.5hef > ¢1 > 0.5-hef RN =0.79 Edge Distance (Tension)
| £

'Increase Edge Distance” otherwise

fRvi:= }1.00 if c¢j =2 1.5-her

1 .
[0.54'(QJ - 0.09j| if 1.5hef > ¢ > 0.5-hef fry1 =033 Edge Distance (Shear Pempendicular to Edge)

"Increase Edge Distance" otherwise

fRy2:= |1.00 if c3 > 1.5-hef

{0,36-(%) + 0.23] if 1.5hef > 3 > 0.5-hef fRvz = 0.54 Edge Distance (Shear Parallel or Away from Edge)

"Increase Edge Distance" otherwise

Vball = Vall-fAN1-fAN2-fRV1-TRV2 Vball = 1006 Ib

Toall := Tall-fAN1-TRN Thall = 2989 1b

v 167 T 167
Ip:= +| = =001 < 1.00
(Vball) (Tball)
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Side Mount SHT
Anchorage C6

Rpax =300 Ib

Mnax = 13200 + Ryppe3 = 14100 Ib-in

L1:=45 in

1 1/2"¢ (SCH. 40) N 18" LG. POST STIFFENER
ALUM. PIPE /

) (2) 9/16"¢ HOLES FOR L2:=3 in
1/2" X 6" LG. S.S.

STD. ALUM. SIDE MOUNT HIT—RE 500 EPOXY ANCHORS

I
BRKT. (SHOP ATTACH TO }
PIPE W/ (2) #17 X 1” LG. |

|

S.8. TEK—SCREWS) \ / = Chk Extruded Aluminum Bracket:
Nz
-
| | 2 -~ M
N i Y Pi= —— 4 Ry P=3433 Db
R
oo 7 ™
5 L] b
4 M, == —0.688 M, =1181 inlb
2% | 27g L o
58"
6-Mp
CONC. SIDE MOUNT 2—HOLE teq = | ——— teq =024 in
TS 28000-L1
1
= —2 =095
0.25

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

Use Side Mount Bracket, As Shown

Uniform Load 6105-T5 alloy
Rmax
Vb = Vb =150 b
2 Chk TEK Screws:
T Mnax + Rimx T,=2915 Ib R
st = max
122085 2 b V= = V = 150 Ib
Concentrated Load
Vall = 21480333 Vall = 715 lb
200-0.85
Vb2 = Vb2 =85 b
v
200-0.85-47  200-0.85 L= (V ] I,=021 <1.0
b2 = 15.2.0.85 + 5 Ty = 3218 Ib all

Use (2) - #17 S.S. TEK Screws

, 300 Series S.S.
See Next Sheet for Calculation ITW Buildex or Better

Use (7) - 1/2" Dia. S.S. Threaded Rods
With Hilti HIT-RE 500 Epoxy Adhesive
Embedment = 4-1/2"
Edge = 3-1/2"
End = 3"
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Hilti HIT-RE 500 Epoxy Adjustment for Embed Depth: Hilti Adhesive SHT

hef:=4.5 in  embedment Cc7

=4, i spacing 1 i
s1:=4.125 in pacing Reactions Per Bollt:

c1:=3.5 in edge distance 1
. V=285 b shear
=3 in edge distance 2 )
T:= 3218 Ib tension

From HILTI Design Guide:

Use (2) - 1/2" Dia. S.S. Threaded Rods
W/ Hilti HIT-RE 500 Epoxy Adhesive
Tiower := 1965 b hefl = 2.25 in Embedment= 3-1/2" min.
Edge Distance= 2-1/4" min.
End Distance = 3"

Tupper = 5275 Ib hefy = 4.5 in

Vupper:=7935 I hefiy = 4.5 in

= 3550 hefi=2.25 i
Viower b efl n Calculations below this line are automatic

(Tupper - Tlower)'(hefu - hef) — Tupper (hefu - heﬂ)

Tan = Tap=5275 Ib Interpolated Tension Value
—(heﬁl - heﬂ)
V; -V . - -V hefu—h
Vall = ( PPt lower) (hefu hef) uPper( efu eﬂ) Vali=7935 1b Interpolated Shear Value
~(hefu — hef1)

faAN1 = |1.00 if sj > 1.5-hef

51 R
[0.3-(@] + 0.55] if 1.5hef > 51 > 0.5-hef fan1 = 0.83 Spacing (Tension and Shear)

"Increase Spacing” otherwise

faAN2 = 1.0 faN2 =1 Spacing (Tension and Shear)

RN = §1.00 if c] = 1.5-hef

c _ ] -
|i0'3.(h_lJ + 0_55j| if 1.5hef > ¢] > 0.5-her fRn =0.78 Edge Distance (Tension)
ef

"Increase Edge Distance”" otherwise

fRvi:= |1.00 if ¢y = 1.5hef

€1 .
[0-54'(;;] - 0-09] if 1.5hef > ¢] > 0.5-hef fry1 = 0.33 Edge Distance (Shear Perpendicular to Edge)

"Increase Edge Distance" otherwise

fRv2:= |1.00 if ¢ = 1.5-hef

{0.36'(%) + 0,28] if 1.5hef > 6 > 0.5-hef fRvo = 0.52 Edge Distance (Shear Parallel or Away from Edge)
f

"Increase Edge Distance” otherwise

Vhall := Vall-fAN1-fAN2 R V1-fR V2 Vpall = 1123 1b
Toall := Tall-fAN1-IRN Thall = 3409 1b
Ib:=( v )1.67+( T )157 < 100
Vball Thall
RICE 1L05 School Creek Trail |Project Description: Job No: R11-02-15H
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Guardrail "D" SHT

O )
i 1 1/27¢ (SCH. 40)
' n ALUM. PIPE
| S T N
o 1 1/2"% (SCH. 40)
. ~ ALUM. PIPE
© | N
. N') ! 247 LG, POST STIFFENER
¥ VX Tube
~ : 4” EXTRUDED ALUM. "F”
T PLATE AS SHOWN ON
- PLANS — SEE SHEET #FPI
FOR DETAILS & NOTES
A J el
1 f || ——CRATING (NOT BY RMR)
b | DEKD—19C
- A 17 / D_B
WO
P | VERIFY CHANNEL
15 (NOT BY RMR)
16

SECTON

(D

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

D—1

ROCKY MOUNTAIN RAILINGS

105 School Creek Trail

RICE

Project Description:
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Pipe Railing & Post

Input Variables:

These calculations are based on emperical test data
performed by Julius Blum & Co., Inc.

Guardrail "D" Analysis

SHT
D1

Fyg:= 50 pIf Load Case 1 (Uniform Load)
Fy:=0 pif Simultaneous Vertical Uniform Load
o N

P := 200 Ib Load Case 2 (Point Load) —— 1 1/2"¢ (SCH. 40)

ALUM. PIPE
Lpp = 25 in Unbraced Length of Post M
h:=46 in Railing Height Above Anchor Bracket .

o 1 1/2"¢ (SCH. 40)
Li=72 in [6-0" MAX POST SPACING | g L AN PIPE
Number of Railing Spans:
1 span W 1(|3 i B o B
e - s Il 4" LG. POST STIFFENER
2 2 | n 24 -
2 span :4_ T Y X“ /ML}@
3 ormore spans I ~ ) 4" EXTRUDED ALUM. “F”
Railing Section: Post Section: N ELLQLES AS SSEHEOVéNHEOg sl
[T 114" schd. 40 I 114" schd. 40 FOR DETAILS & NOTES
R 1 I13]

i:.a 1 1/4" Schd. 80 l_ 1 1/4" Schd. 80 . | ‘;/_GRATING (NOT BY RMR)
IV 112" schd. 40 ¥ 11727 schd. 40 g ﬁ__ 25KD—-19C
[ 1172 scnd. 80 [T 112" schd. 80 3 " D=5
7 1172" tube ™ 112" tube 5 VERIFY CHANNEL
_ _ 15» (NOT BY RMR)
[ 2"scha, 40 I 2" scnd. 40 16 |l
™ 2vschd. 80 [ 2vschd. 80

Railing Temper:

SECTION 5

Post Temper:

\D—]

™ 606315 [ 606316
I 6063-16 I 600515
V' 606116 or 6105-T5 V' 6061-T6 or 6105-T5 .
. - All calculations below
I 4/3increase allowed | " Post Welded to Base Plate this line are automatic
Railing Properties Post Properties
e ) e Computational Factors
03 ber= o3 Ry
0.31 yr= - 0.31 SR1=—"  SRI=655 Kp:=(8ql) + (8q2) +(9.5¢3) K1=8
= ! 0.326 Sxr= 0.326 r
Sy= 03 sr= s r o C@ree e
R= 0.95; R= 095 SR3=—L  Sgp3 =655 K3 := (48-q1) + (66-q2) + (87-q3) K3 =66
A X ) = 0145 ®
Er:= 10100000  psi
Ixtotr = Ixr it Ixtotp == Ixp in? 24" Min. Length AL. "X" Tube Stub
.4 .
4 . It := 0.249 in Lsi=18 in
Sst:= 0311 in3 Fhst = 25000 psi
RICE 105 School Creek Trail | Project Description: Job No: R11-02-15H
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Railing Analysis: i Fy SHT
— Wy = — " .
5 viE 5 Guardrail "D" Analysis DI A
Case 1 Uniform Load:
S-Wh-L4 . i
Ayr] = m Ayr] = 0.466 in Modeled as a simple span
5-WV»L4
Agrl = ————— Axrl = i
1 384 Er bygonr arl =0 "
A L
allr:= og Agllr= 075 in  Per ASTM Speification E985
Wh‘L2
Myrmax = K1 Myrmax = 2700 Ib-in
W12
Myrmax == — Mxrmax = 0 Ib-in
Xi
[}
M
foryl = gmax fhry1 = 8282 psi
yr
M
forxl = —g forxl =0 psi
Sxr
Case 2 - Point Load:
Ao pi’
yr2: K3-ErIytotr Ayry = 0.361 in
Myrmax2 = %L Myrmax2 = 2880 Ib-in
Myrmax2
fbry2 = yxsma fory2 = 8834 psi
yr
Fory'= |(Fory1-133) if IBC =1 psi
Fbry1 otherwise
Calculation Results:
Intp) = (M) + (M] Inty] = 0.33
Intp = fory2 Intp = 035
Fory
Avyrl, Axrl, A
RAILS = |"OK" if max{Ayr1, Al Ayr) <1A (@) pf ot g, B2 RAILS = "OK"
Aalir Fory Fory Fory
"FAIL" otherwise
105 School Creek Trail | Project Description: Job No: R11-02-15H
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Post Analysis: Epi=Fr SHT
Guardrail "D" Analysis
3 D1 B
WiyLe(h - Lg)
Axpl =T Y .
3-Ep-(Ixp) Axp1 =0.701 in
3
A P-0.85-(h — Lgt) A — 0397 ‘
e e xp2 = 0. in
i 3Ep{kxp) ?
Max Deflection:
3 3 3
Wi L-(h - Lgt Wh-L-[h —(h-L }
Aot = (L) + (b~ Ls) Aot = 2.036 in
3Eplxp 3{ (BpTxp) + (EpTst)]
h .
Aglip = kD) Aglip =383 in Per ASTM E985
Case 1 - Uniform Load:
Myp = (Wh-L-h) + Wy-L-Agot Mypmax = 0.5-Mxp-ql + Mypq2 + Myrq3 Mypmax = 13800 Ibin
Mxp2 = Wi L-(h - Lst) + Wy-L+Axp] Mypmax2 := 0.5-Mxp2-q1 + Mxp292 + Myp2-3 Mxpmax2 = 8400 Ib-in
Case 2 - Point Load:
[* - n
Mxpmax4 := P-(h — Lst)-0.85 Mxpmax4 = 4760 Ibrin
Mxpma_x3 = (P-h085) Mxpmaxs = 7820 Ib-in
Max Post Stress:
max{ M , M;
Fopx = ax( Xpmax2 xpmax4) fopx = 25767 psi
Fopx = |(Fopx11.33) if IBC=1 Fppx = 25000 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ixp .
fhpx2:= max(Mxpmax,MxpmaXB)'— fopx2 = 23475 pst
(pr + Ist)'Sxp
Fppx = 25000 psi
Max Stub Stress:
Ist .
fpst = maX(Mxpmax,MxpmaXB)'m fpst = 19765 psi
xp T Ist)'Os
Fhst = 25000 psi
Calculation Results:
Intp] = max( opx ) fopx2 ) E) Intp) = 1.03 3% Over OK
Fopx  Fopx  Fbst
max{ Axpl,Axp2, A
POSTS := |"OK" if Inty) < 1.034 A ox{Axpl, Axp2, Ao <1 POSTS = "OK"
Aallp
"FAIL" otherwise
105 School Creek Trail |Project Description: Job No: R11-02-15H
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Side Mount SHT
— = Anchorage D2
| Rpax:=300 1b
ofe Mgy = 13800 + Ry 3 = 14700 Ibvin
Li=6 in
~
\uﬁ L2:=525 in
u/j Chk Extruded Aluminum Bracket:
| I
! = LY P=2750 b
| | | = O © L1 e
I I | Z
| | = P
i 1N ~ Mpl = 7'0.688 Mpl = 946 in-Ib
|
| I . i
f I N o -Mpi .
X = —F =018 in
- e = [ S5000L1 freq
——|
7o ” H Pary
it I treq
I:= 1=0.74
3 3 < 0.25
4 4 MISE
2 3/64" 55,, ~2 3/64" Use Side Mount Bracket, As Shown
3 6105-T5 alloy
Chk Anchor Bolts: Chk TEK Screws:
Rmax
- _ R,
b=y Vo=T75 1o Vi= 2% V =150 b
(2
.. T,=1722 b
b= 50085 a4 b= V= 2148.0.333 Vai=715 Db
Vi := 0.196-23000 Vian = 4508 1b
\'%
0.1875 = = .
Tiai1 := 0.142-40000- Toa = 3123 b b (Vall) =021 <10
2 2
[ Vb Ty (203 <10 Use (2) - #17 S.S. TEK Screws
“Ver) T =0 st 300 Series S.S.
ITW Buildex or Better
Use (4) - 1/2" Dia. S.S. Thru Bolts
or 3/16" Min. Thread Engagement
Cond "CW", Fy= 65 ksi minimum
Structural Steel Channel
Designed By Others
m 105 School Creek Trail | Project Description: Job No: R11-02-15H
Luxemburg, W154217 - - -
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Side Mount SHT
, Anchorage D3
d % 2
(NOT BY R.M.R.) == Rppax =300 b
a,
. Mpax := Rmax:39 = 11700 Ib-in
18" LG. POST STIFFENER L1:=4 in
\C” (2) 9/16"8 X 1" LG. SLOTS FOR
1 1/2"¢ (SCH. 40) 1/2" X 1 1/2" LG. SSHHMB. 13.-2 in
ALUM. PIPE N (FIELD DRILL BEAM TO MATCH)
N
NOSE LINE [ i -
2 (@]
SPECIAL SIDE MOUNT BRKT. : : C)/Ié' "l =
(SHOP  ATTACH TO PIPE A= =]
W/ (2) 3/8" X 3" LG. : ™ 1 2 Sll:lseRHa{fen
S.S.H.H.M.B.) | :, ip Resistant
¥ Vol 2, Flange Nuts
=l or Equal
f W Sn Sn
3/\(9 8 8
14 14"
5
SPECIAL SIDE MOUNT 2—HOLE
25KD—19E
Chk Post Attachment to Bracket:
Mmax Rmax
Vise— V = 4220 1b
2.875-(1) (2)
Vi = 0.110-23000-(2) Vi = 5060 1b Chk Anchor Bols:
Use (2) - 3/8" Dia. S.S. Thru-Bolts @ 2-7/8" O.C. —_ Rmax Ve = 150 b
300 Series S.S. by b=
Chk Extruded Aluminum Bracket: Mpax  Riax
Ty = + Tp=3075 b
Miax 22 2
P:= . + Rax P = 3225 b
Vall = 0.196-23000 Vau = 4508 b
P
M = —0.7 My = 1129 inlb 0.25
P P Ty := 0.142:40000——— Ty =3114 b
0.456
6-M 2 2
. f pl - . \Y% T
treq = 28000-11 freq = 0-25 in 1= b + L I1=0.98 <1.0
Vau Tan
t
= —4 I=0.98 Use (4) - 1/2" Dia. S.S. Thru Bolts
0.25 : (or Drill & Tap - 1/4" Min. Thread Engagement)
- ' Cond "CW", Fy= 65 ksi minimum
] )
Use Side Mount Bracket, 4 _~ong Steel Stringers Designed By Others
6105-T5 alloy
105 School Creek Trail | Project Description: Job No: R11-02-15H
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Guardrail "E" SHT

LOJO
e 1 1/27¢ (SCH. 40)
v n ALUM. PIPE
T &
! 1 1/2"¢ (SCH. 40)
ALUM. PIPE
:L? Y N
N Y 247 16, POST STIFFENER
—|c\ M)

5 \\XN T(/'be
! 4”7 EXTRUDED ALUM. "F”
PLATE AS SHOWN ON

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

VGRATING (NOT BY R.M.R.)

“ [ T1H 25KD—=19D | | 25KD—19H
i - D—3 D=3
co (ADJUSTABLE)  (FIXED)
Y Y

VERIFY CHANNEL
) :::I////(NOT BY R.M.R.)
X

SECTION /e

\D—1

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

ROCKY MOUNTAIN RAILINGS
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Pipe Railing & Post

Input Variables:

These calculations are based on emperical test data

performed by Julius Blum & Co., Inc.

SHT

Guardrail "E" Analysis El

Fy:= 50 pif Load Case 1 (Uniform Load)
Fy:=0 pIf Simultaneous Vertical Uniform Load
LF)[@
P := 200 b Load Case 2 (Point Load) — 1 1/2"#% (SCH. 40)
4~ ALUM. PIPE
A
Lpp=24.5 in Unbraced Length of Post
h:=465 in Railing Height Above Top Anchor Bolt P
___ - 1.1/2"9 (SCH. 40)
Li=T72 in |6%“0" MAX POST SPACING | ALUM. PIPE
Number of Railing Spans: 3%
X [ £ "
1 span v \;N,)N M X )"" |\_\GI ”POST STIFFENER
_ v
2 span v Q'L X 4” EXTRUDED ALUM. "F”
— ‘o PLATE AS SHOWN ON
3 or more spans v i [ PLANS — SEE SHEET #FPI
s , . z . FOR DETAILS & NOTES
Railing Section: Post Section: N |
7 - GRATING (NOT BY R.M.R.)
[ 114" scnd. 40 ™ 114" schd. 40 ! L
. S My 25KD—-19D 25KD—19H
™ 114" schd. 80 I 11/4" schd. 80 . - D—3 D—3
— — w0 (ADJUSTABLE)  (FIXED)
¥ 112" scha. 40 ¥ 11127 scnd. 40
r . = ' VERIFY CHANNEL
1 1/2" Schd. 80 .7 11/2" Schd. 80 o (NOT BY R.M.R.)
[ 112" wbe I 112" tbe X
™ 27 scnd. 40 [T 2" schd. 40 SECTION (EY
r— \0—J
™ 2" schd. 80 [ 2"schd. 80 =
Railing Temper: Post Temper:
I 606315 I 6063-T6
I™ 606316 I 600575
V' 6061-T6 or6105T5 V' 6061-T6 or6105-T5 i
- - All calculations below
I 4/3increase allowed [ "Post Welded to Base Plate this line are automatic
Railing Properties Post Properties
[ . Computational Factors
xr= 031 k= 031] .
lyr= 77131; |y|-= o 7(&17 SR1 = - SR1 =6.55 Xj := (8-ql) + (8-92) + (9.5:q3) K1=38
= 2328 Sz 0.326) r Kp:= (4ql) + (5q2) + (503 Ky=5
sy= 0326, = o3 , 2=a)r G Ge) K=
R= 0.95 R= 095 sp3:= P Sp3=655 K3 := (48-q1) + (66-q2) + (87-q3) K3=66
Ep:= 10100000  psi
Tntotr = Ixr in? Iktotp = Ixp in? 24" Min. Length AL. "X" Tube Stub
_ 4 _ )
Wtotr := Ty in4 Ttotp = Iyp in4 Ist:= 0.249 in Lst =19 in
Sgti= 0311 in Fist:= 25000 psi
RICE 105 School Creek Trail |Project Description: Job No: R11-02-15H
Luxemburg, WI154217 - - -
—ENGINEERING Phone: (920)845-1042 Engineer: JDB |Sheet No: El
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Railing Analysis: FH Fy SHT
— — L ] :
== V= Guardrail "E" Analysis -
Case 1 Uniform Load:
swpLt . .
Ayr] = m Ayr] = 0.466 in Modeled as a simple span
R swy1t Ao .
1 384 Brlyton xl = "
L
Aally:= — . . .
96 Aalir=0.75 in Per ASTM Specification E985
Wh-L2 .
Mynnax = Kl Mynnax = 2700 Ib-in
Wy L?
Mxmmax = Mxrmax =0 1b-in
X1
[l
M
foryl = };max fory] = 8282 pei
yr
Mxrmax .
fhrx1 = fhrx1 =0 psi
Sxr
Case 2 - Point Load:
pi’
Ayppim —————— )
K3-Erlytotr Ayr2 = 0.361 in
M. = 2L M, = 2880 Tb-i
yrmax2 = K2 yrmax2 = n
Myrmax2
fory2:= y;m fhry2 = 8834 psi
I
Fory:= | (Fory1133) if IBC=1 psi
Fpryl otherwise
Calculation Results:
Int[] = (M] + (Ery—l) Intrl =033
Fory Fory
Intyp = _ﬂ_)_ryZ_ Intyp = 0.35
Ayrt, Axrl , A
RAILS := |"OK" ifmax( yrl> Zxrl m)51/\(@}+(@)s1/\fb—ryzsl
Aalir Fory Fory Fory
"FAIL" otherwise
105 School Creek Trail | Project Description: Job No: R11-02-15H
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Post Analysis: Ep:=Er SHT
Guardrail "E" Analysis
3 El1 B
WirLe(h - Lgt)
Agpli= —————— .
3-Ep(Ixp) Axp] = 0.664 in
A P-0.85-(h - Lst)3 A 0376 )
Xp2= T oo Yy 2 = 0.37 in
P 3Ep (i) ®
Max Deflection:
3 3 3
Wh-L{h~ L W~L~[h —(h-L ]
Atot = ( St) + b ( St) Atot = 2.077 in
3Ephp 3{(Bplxp) + (Bplst)]
h .
Aallp = T Azllp = 3.88 in Per ASTM E985
Case 1 - Uniform Load:
Myp := (WirL+h) + Wy-L-Ago Mxpmax = 0.5-Mxp-ql + Mxpq2 + Mypq3 Mypmax = 13950 Ibrin
Myp = Wip-L-(h — Lgt) + Wy-L-Axp] Mypmax2 = 0.5-Mxp2-ql + My2q2 + Myp2:q3 Mypmax2 = 8250 Ibin
Case 2 - Point Load:
m e A
Mxpmaxd = P-(h ~ Lgt)-0.85 Mypmaxs = 4675 Ib-in
Mxpmax3 := (P-h-0.85) Mxpmax3 = 7905 Ibin
Max Post Stress:
max| Mgpmax2,M: 4
fopx = x(Mpmac2, Mxpmenxd) fopx = 25307 psi
Sxp
Fopx = | (Fopx1-1.33) if IBC =1 Fppx = 25000 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ikp .
fhpx2 = mw‘(Mxpmax»Mxpmm)"—*— fopx2 = 23730 pst
(pr + Ist)'Sxp
Fppx = 25000 psi
Max Stub Stress:
Ist
fhst := maxiM; , M, 3} — fhst = 19980 psi
o e Migmuc)
. Fpst = 25000 psi
Calculation Results:
Intpy = max(@ ; Topx2 E) Intp) = 1.01 1% Over OK
Fopx  Fopx Fost
max{ Axpl,Axp2, A
POSTS = |'OK" if Tnp1 < 1.014 A Afxpl AepoBr) POSTS = "OK”
Aallp
"FAIL" otherwise
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Side Mount SHT
/ Xz Anchorage E2
(NOT BY R.M.R.) ==
T Rpax:=300 Db
Mpax == 13950 + Rypgye 3 = 14850 Ibin
POST STIFFENER .
\Oq (4) 9/16" X 1" LG. SLOTS FOR LI=6 in
1 1/2"¢ (SCH. 40) 1/2" X 1 1/2" LG. S.S.H.H.M.B. _
ALUM. PIPE\ N (FIELD DRILL BEAM TO MATCH) L2:=5 in
| —
| I To
\l I I ] =
SPECIAL SIDE MOUNT : : ! _ =
BRKT. X 6" LG. =
(SHOP ATTACH TO PIPE\ 1 SIL'IS(; Ha{f:n .
W/ (2) 3/8"¢ X 3" LG. | I Ip ~esistan
S.S.H.H.M.B.) || © Flange Nuts
all | ! or Equal
U { =
[ | —
Sn 5
8 8
7 7
18 18
o
25KD—19D
Chk Post Attachment to Bracket:
Mmax Rmax
= + V=383 Ib
() (2
Vg = 0.110-23000-(2) Vi = 5060 b Chk Anchor Bolts:
Use (2) - 3/8" Dia. S.S. Thru-Bolts @ 4" O.C. _ Rinax
300 Series S.S. Vo=—, Vi, =75 Ib
Chk Extruded Aluminum Bracket: M R
max max
Tp = + Ty = 1560 Ib
Miax L2:2 4
P:= + P=2775 b
Ll mnax
Vai = 0.196:23000 V= 4508 b
P
M, = —0.812 M, = 1127 in 0.1875
pl =5 08125 pl wlb Tan = 0.142:40000~— T =233 b
6-M 2 2
pl . v T,
= e — = 0 b b
freq \‘ 28000-L1 feq =02 in = +|— 1=045 <1.0
Van Tan
I:= freq I1=08 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= 65 ksi minimum
Steel Stringers Designed By Others

6105-T5 alloy
1L05 S:QOOl 063651(4;37" Project Description: Job No: R11-02-15H
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Reactions:

Rpmax = 300 Ib L1:=5 in

Mmax := 13950 + Rpax-3 = 14850 Ib-in 12:=4 in

Side Mount Anchor

SHT
E3

Chk Anchor Bolts (Structural Steel By Others):

Chk Extruded Aluminum Bracket:

M,
Pi= —% | Rimax P=3270 b
L1
P:3
Mp] = — Mp] = 2453 in-lb
pl= pl n
6-Mpj .
req = | 58000-0.85-L1 freq =035 in
i
= 1= 094
0.375
Use Extruded Bracket as shown
(6705-T5)
Chk Fasteners:
Rmax
= - Ib (upward) V=150 1b

Use (2) - 3/8" Dia. S.S. Set Screws
OK By Inspection

R
Vb = ﬂ Vb =175
4
M R,
Tb::ﬁx_Fﬂx Tb:]93]
L2:2 4
Vall := 0.196-23000 Vil = 4508
0.1875
Ta)t := 0.142-40000- ——— Tal = 2336
all 0456 all

2 2
% T

1;=(—b) +(—b 1=068 <1.0
Vali Tan

b

b

b

Ib

Use (4) - 1/2-13 S.S. Bolts
Drill & Tap or Thru-Bolt
Min. Thread Engagement = 3/16"
(300 Series S.S., Cond. CW, Fy = 65 ksi)

/ € N P
VERIFY BEAM OR CHANNEL ”

‘il(\l
<

(NOT BY R.M.R.)

POST STIFFENER
\Om

(4) 9/16” X 1 1/2” SLOTTED
HOLES FOR 1/2" X 2" LG.
S.S.H.H.M.B. (FIELD DRILL
BEAM TO MATCH)

1 1/2”¢ (SCH. 40) p’j
ALUM. PIPE\ |

|

|

|

]

|
| -
EXTRUDED ALUM. SIDE || T O
MOUNT BRKT. (SHIP\ | / | Z
LOOSE & FIELD ATTACH ﬁL! Wil 2
TO PIPE & BEAM I =
) \_i_ [lg___/
(2) 5/16"¢ TAPPED HOLES ——__ :' ™| 0
FOR 3/8% X 1/2” LG. Il H
S.S. SET SCREWS it L
ol g
17115 ‘1? 1
5)7

STL. SIDE MOUNT 4-—-SLOT

25KD—19H
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Guardrail "F" SHT

1 1/2”¢ (SCH. 40)

ALUM. PIPE

1 1/2"¢ (SCH. 40)

ALUM. PIPE

(9”7 LG. POST STIFFENEROA;“)

47 EXTRUDED ALUM. "F”
PLATE AS SHOWN ON
PLANS — SEE SHEET #FP
FOR DETAILS & NOTES

20KD—29A 20KD—=30A

D—3

D—3

Lﬁ’@
!
D
i * i
lo))
|
s
I //
o)
| /
S
- /1 T+l
RN
- i
o L[l
<a¢L£_

(U.N.O.)

ON

SECT

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

D—1

(REMOVABLE)

ROCKY MOUNTAIN RAILINGS

105 School Creek Trail
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Pipe Railing & Post

Input Variables:

These calculations are based on emperical test data

performed by Julius Blum & Co., Inc.

SHT

Guardrail "F" Analysis Pl

FH:= 50 pif Load Case 1 (Uniform Load)
Fy:=0 pif Simultaneous Vertical Uniform Load
P:=200 1b Load Case 2 (Point Load) .
OO
Lpp =21 in Unbraced Length of Post A .
o 1.1/27¢ (SCH. 40)
N | ) ALUM. PIPE
h:=42 in Railing Height [ T -
Li=72 in [6-0" MAX POST SPACING | X
. (@]
Number of Railing jpans. “ | 1 1/2% (SCH. 40)
1 span 7 i ALUM. PIPE
2 span 47 :‘— © J ny
v p— R l A i
3 ormore spans m I9” LG. POST STIFFENER
Railing Section: Post Section: M 7 R o
. . | 47 EXTRUDED ALUM. F
[ 11747 scnd. a0 [ 11/4" schd. 40 X _ PLATE AS SHOWN ON
_ . —| =¥ PLANS — SEE SHEET #FPI
[ 11/4" schd. 80 I 114" send. 80 ™ ff FOR DETAILS & NOTES
V" 1 172" send. 40 V' 1 1/2" schd. 40 Y M [o5rp—70A] [25KD—30A
0 1M D—3 D—3
T 112" schd. 80 [ 11727 schd. 80 ‘ M (REMOVABLE)
[T 112" ube I 112" tube NN
[ 2vschd. 40 I 2" schd. 40 (UN.0)
™ 2"schd. 80 [T 2" schd. 80 SECTION (F
D—1
Railing Temper: Post Temper:
™ 606315 [” 606316
™ 606316 [T 600515
V' 606116 0r6105-T5 ¥ 6061-16 or6105-T5 _
- B Al calculations below
I™ 4/3increase allowed " Post Welded to Base Plate this line are automatic
Railing Properties Post Properties
o [, . Computational Factors
Ixr= xr= 031’ Ry
Tyr= yr= - 031¢  SRi=— SR1=655 Kj:=(8-ql) + (8q2) +(9.5¢3) Kj=8
Sxr= 1 Sxr= 770.326: r
§§yr= B fSyr= 0396 X K2 := (4-q1) + (5-92) + (5-93) K2=5
‘R= R= i 0.95 SR3 = P SR3 =6.55 K3 := (48-ql) + (66:q2) + (87-q3) K3 =66
t= - | 0145, i
Er:= 10100000  psi
Tntotr = Ixr ' Ikotp= Ixp in* 19" Min. Length AL. Ribbed Tube Stub
4 .
4 ) Ist = 0.174 Lgt = 14 in
Set= 0224 in0 Fist:= 25000 psi
105 School Creek Trail | Project Description: Job No: R11-02-15H
m Luxemburg, WI 54217 Engineer: JDB |Sheet No: F1
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Railing Analysis: FH Fy SHT
- T _ Y IR0 il :
Whi= - Wyi= — Guardrail "F" Analysis FLA
Case 1 Uniform Load:
swh Lt
Ayrl = m Ayr] = 0.466 in Modeled as a simple span
swy Lt
Wy
Axrli=———— Axr] =0 i
xrl 384'Er]xt0t]- XI] n
)
allr*= o6 Agllr = 0.75 in  Per ASTM Specification E985
Wh-L2
Mymmax = R Myrmax = 2700 1b-in
Wwy1?
Mxmax = M Mxrmax =0 Ib-in
Ki
[]
M
fory1 = };max fory1 = 8282 psi
yr
M,
forx1 = e fiyrx1 = 0 psi
Sxr
Case 2 - Point Load:
A p3
2= K3-Erkytor Ay = 0361 in
Myrmax2 = % Myrmax2 = 2880 1b-in
Myrmax2
fory2:= Sl fhry2 = 8834 psi
Syr
Fory= |(Fory1:133) if BC =1 psi
Fpryl otherwise
Calculation Results:
Intr = (&D{—IJ + (M) Intr] = 0.33
Fory Fory
Intpp = fi— Intyp = 0.35
Fbry
Avyrl, Axrl , A
RALS := |"OK" if max{Ayel, Axrl, Ayed) <1a (M) + (mj <1 D2 RAILS = "OK"
Aalir Fory Fory Fory
"FAIL" otherwise
105 School Creek Trail |Project Description: Job No: R11-02-15H
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Post Analysis: Ep=Fr . ) SHT
Guardrail "F" Analysis LB
3
WheL-(h - Lgt)
Axpl= —F/— 7y — .
3Ep (Ixp) Axpl = 0.701 in
3
A 2.=M A 2=0397 in
W By =0
Max Deflection:
3 3 3
WiyLe(h ~ Lgt) Wh-L-[h - (h-Lgy) ]
Ap i - Atot = 1.768 in
o 3 [(EpTeg) + (B
h )
Aqllp= 7= in Per ASTM E985
Case 1 - Uniform Load:
Myp = (WirL-h) + Wy L-Agot Mxpmax = 0.5-Mxp:ql + Mypq2 + Mypq3 Mypmax = 12600 Ibrin
Myp2 = Wi-Le(h - Lst) + WyL-Axpi Mxpmax2 = 0.5-Mxp2-ql + Myp202 + Myp2-q3 Mypmax2 = 8400 Ibein
Case 2 - Point Load:
[]
Mxpmaxd := P-(h - Lgt)-0.85 Mypmaxd =4760  Ib-in
Mxpmax3 = (Phoss) Mxpmax3 = 7140 1b-in
Max Post Stress:
. maX(Mxpmm(Z,Mxpmaxﬂ,) .
Fopx = | (Fopx11.33) if IBC =1 Fppx = 25000 psi
Fppx1 otherwise
Max Post/Stub Combined Stress:
Ixp
= M. ,M e e N = i
fopx2 max( Xpmax xpmax3) (pr " Ist)' Sxp psi
Max Stub Stress:
Ist
= M M e = i
fost max( Xpmax » xpmax3) (pr " Ist)'sst psi
. pi
Calculation Results:
Intpy = ma'{% > px2 > E) Intp] = 1.03 3% Over OK
Fopx  Fopx  Fost
Dxpl, Axp2, A
POSTS = |"OK" if Intp] < 1.034 A max{Aupt. AnpoBer) _
Aallp
"FAIL" otherwise
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Chk conc. grout: =065 Post Embedment in SHT
] Grout F2
Ripax = 300 b f.1 :=6000 psi Grout Strength |
. -~
= Conc. Strength
M = 12600 Ibin fep :==4000 psi Conc. Streng ~ |
LF:=16 (Load Factor) ”_% v
L=5 in ) L\_1 | A\
D;:=19  in (PostWidth) L St
. | =3 L U
Dy:=3 in (Grout Pocket Width) L P P
L 'Zz
Assume Whitney stress block for bearing distribution:
Y . <J o]
02
fi,; — 4000
0.85 - .05 ———— N
B = max 1000 B1=075 a:=Ppc a =188 SHOP NOTE!
DRILL 3/16"¢ WEEP HOLE
0.65 9h | 1/2" ABOVE WALKING SURF
.
1.1/2"6 (SCH. 40 Bl
Ay =2;-Dy Aj =356 in (Bearing Area) / AIEUM. Plpg \: |
]
.
Ej:=L-a E;=3.13 in (Load Eccentrcity) 1B
CORE DRILLED HOLE i
M Rmax ) (NOT BY RAILING MFR.) | : e e
Pl=—+ P;=4182 1b (Bearing Load) 1 ©
E] 2 } |
2" 0.D. ALUM. TUBE (.035 SR =
(Allowable WALL) X 5" LG. W/ CLOSED

Fp; = ¢-0.85A-f;  GFpy = 11810 b gegaring 1 0ad) BOTTOM. SET TUBE USING
RAIL AS A TEMPLATE & FILL

GAP W/ NON—SHRINK GROUT.

LF-P; (NOT BY RAILING MFR.) >
I = I, = 0.57 GROUT & SHIM SPACE
el TS
REMOVABLE SLEEVE
Chk concrete (for reference only): [25KD—30A]
f'.p — 4000 N
0.85— 05— n
By :=m 1000 B,=085 ay:=0yc Iw 1
1 1/2"¢ (SCH. 40) | 3/18"8 WEEP HOLI
0.65 ay =2.13 ALUM. PIPE L1/
\} | N
v
I—(Z
Ay =ayDy Ay =638 in (Bearing Area) - < | : s
o |
METAL SLEEVE OR S | A R .
Ey:=L-a, E,=2.88 in  (Load Eccentricity) CF?&E GT;ILl\;vE/D I\‘;’c?l\'ib\" : 1 1" ” %
SHRINK GROUT (NOT ., . = }_ I« ’
M R BY RAILING MFG.) A A o
Pyi=—+ P,=4533 Ib (Bearing Load) " 2 . -
B 2 GROUT & SHIM SPACE —/ . .
4 a : . ‘g a
For = »0.85 Ay f F., = 14089 1b (Allowable Bearing Load e ac
Pp = @085 Ay by ¢ 9to2d sHop NOTE!
DRILL 3/16”¢ WEEP HOLE
LF-P, 1/2" ABOVE WALKING SURFACE
L= OF L=051] Dse 6,000 psi, non-shrink Grout FIXED SLEEVE
P -Design of Bearing on Concrete by others [ 25KD-29A |
-Design of Concrete Breakout and point loads
By others
105 School Creek Trail |Project Description: Job No: R11-02-15H
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STD. TEE FITTING (SHIP LOOSE)
FIELD ATTACH TO PIPE & POST USING

(1) #17 X 17 LG. S.S. TEK—SCREW &

. STD. END CAP (SHOP (2) 1/8%% S.S. BLUND BUTTON HEAD
o) XA:TACH TO POST) POP RIVETS
0 O TN
INCLOC M\ _OC_ LI\
/{/ ] AN
STD. TEE FITTING I | —— |
(SHOP ATTACH || | 1] ggpn‘ SORNER
TO POST USING ] B R A g‘p ATTACH
(15).S#1T7EKX—810RLE(\3\} CJ ® C TO POST USING
& FIELD ATTACH Mo M M (1) #17 X 1" LG.
TO PIPE USING B | 1§ S.S. TEK—SCREW
Qs ||| | | e e
BLIND BUTTON . | _ X
HEAD POP RIVETS) | r YO 1] (DI TWE\ (BZL)INé/gUe;_rg.'\]s.
P (UNO) : IJ“—L!*) QH L @;Q# | HEAD POP RIVETS)
[ || |
1 1/2"% (SCH. 40)/: I R | {
ALUM. PIPE
(TYPICAL) cJ C ®
END POST LINE POST CORNER POST

TYPICAL LEVEL RAIL CONNECTIONS

25KD-2

|
FIELD DRILL (2) .128" /1"b"1"ﬂb ”

Miscellaneous SHT
Connections M1
Ripax := 300 b
Mppax == 1680 1b-in

1 1/2"¢ (SCH. 40)

fTOP OF RAIL

6” TO C/L OF
POST (U.N.O.) ALUM. PIPE
R D)
et LN O

HOLES IN PIPE & TUBE TO

A

ALUM. RIBBED TUBE

MATCH FOR (2) 1/8"% S.S. 4
BLIND BUTTON HEAD POP
RIVETS
Chk 1/4-20 Screws @ Tee/Rail: Chk Splice Piece: S, = 0.104 3
Rmax
Vi I
2 _ Vimax — .
Vg = 520-0.33 b
Use (2) - 1/8 S.S. Blind Button Head Rivets
(Pop Rivets) Use Ribbed Tube Aluminum Splice Piece
(Safety Factor = 3) 6105-T5 Alloy

Chk #17 S.S. TEK Screw @ Tee/Post :

Vi = 2184-0.33 Ib

Use (1) #17 S.S. TEK Screw per "Tee"”

300 Series S.S.
REE 105 School Creek Trail | Project Description: Job No: R11-02-15H
Luxemburg, Wi 54217 - - -
= ENGINEERING Phone: (920)845-1042 Engneer:  JDB {ShestNo: M1
Fax: (920)845-1048 |R0001 - RMR Standard Calcs|Date: 2/23/11 |Rev:

Template: REI-MC-5741 WwWwWw rice-inc.com Chk By: Date:




MIA

per'speo eoIdg 4 9 HGL-¢0-1 1Y
Nd €L:€1e L10Z ‘eZ o4 soed pJepuels HINY - 1000d Jeneg aop
L -MS BuniesuIbug ao1y

(ui-q)) syuswopy Bulpusg z JaqLusiy
47d 06 ‘I 07140} s)nsey
414 06 ‘L 0119 speo

H_ ’I
—A-H
<
7|
A
= ANN
2%
74
]

PiYe{ie gy amus
~J /\
7!
LAy
; %7 P
76N I
o21) A PR
.\ :W\,\\\ \\\ o9z Vﬁ r(m_ T _/,o‘,?
<
QL ,%/A_ T

%/\/\ .
N 0




ASSUME GROUT FILLED cMU
DESIGNED BY OTHERS

A0

1 1/2"6 (SCH. 40)
ALUM. PIPE
.
N EDGE OF CONC.
| I /
|
| |
| |
| |
2 | I -
© I I i<
| | -
| #l1x | R
D kJ D —] ‘_((\IN
Sis
12" 127 [h
o

R
2 1/2" RAD.

|
|
| N
| ©
N
o 3/16 I\

(GRIND FLUSH)

CUSTOMER NOTE!
FILL VOID CAVITY IN CMU WITH

GROUT @ ALL RAIL MOUNTING

LOCATIONS.

WALL RAIL LINE POST

25KD—35A

Chk Aluminum Base Plate:

Ll=6 in Dl:=1 in
L2:=25 in D2:=25 in
t:=05 in
L:=L1-(2DI) L=4 in
M,
| P—— P=1204 b
d
Mpt = 0.5-P-1 Mp1 =602 inlb
Mpl2 := 0.5P-(1.05) Mplz =632 in-lb

Mp1-6
4 =
reql = 1112000)12
N Mpl2-6
1eq2 = [ (28000)12

I = max(trecil s trqu)

treql = 0.347 in

treq2 =0.233 in

Ip =0.69

Use 1/2" x 6" x 2-1/2" AL Plate

6061-T6 alloy

‘Wall Rail Post Bracket
Analysis

SHT
M2

(Reaction From RISA Model)

Rmax:=113 1b

Mmax :=2287 lb-in

Chk weld to base plate:

ty = 0.1875

d:=1.9

Ay = ty(7-0.5-d)

Too Mmax
d
fwi= T
Aw

in (thickness of weld)

in (stub depth)

Aw=056  in®

T = 1204 b
fw = 2151 psi
Fy:=6500 psi

Use 3/16" weld all around as noted

5356 filler alloy

Rmax
Vhi=——
b 2
M,
Tyem MMmEX _
2.(0.5-D2)

Tall := min(1100,1975-0.5)

Vall := min(1419,2756-0.5)

(Tb)l.67 Vb)1.67
Tall Vall

Chk Bolts to Grout Filled CMU:

Vi =57 Ib

Tp =915 ib

Ta) = 988 b

Valt = 1378 Ib

Tp=0.88

Use (2) - 3/8" Dia. S.S. Threaded Rods

W/ Hilti HIT-HY 150 MAX Adhesive
Edge Distance: 4"
End Distance: 4"
Embedment: 3-3/8"

RICE
ENGINEERING
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Pipe Handrail

Input Variables:

These calculations are based on emperical test data
performed by Julius Blum & Co., Inc.

SHT
M3

Wall or Grab Rail
Analysis

Fpg:= 50 — Load Case 1 (Uniform Load)

Fy:=0 % Simultaneous Vertical Uniform Load

P =200 Ib Load Case 2 (Point Load)

L:= 60 in MAX BRACKET SPACING (cl to cl)
Number of Railing Spans:

1 span §7

2 span 3-7

3 or more spans 17

Railing Section:
I 11/4" schd. 40
™ 114" schd. 80
¥ 11727 schd. 40

™ 112 schd. 80

-
-
—

11/2" tube
2" Schd. 40

2" Schd. 80

Railing Temper:

¥ 6105-T5 or6061-T6
i—ﬁ 6063-T5
- ; All calculations below
'i_ 4/3 Increase allowed this line are automatic
Railing Properties
e Computational Factors
0.31;
) %’)1 Kj :=(8-q1) + (8-92) + (9.5-q3) Ki=38
- 0326 Ky = (4ql) + (5q2) + (593 Ky=5
10326, 2:=(4ql) + (5-¢2) + (5:¢3) 2=
095 K3 := (48-q1) + (66:q2) + (87-q3) K3 =66
0.145:
Fr:= 10100000  psi
SR1:==— SRri =6.55
RICE 105 School Creek Trail | Project Description: Job No: R11-02-15H
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Railing Analysis: wpe TH wor Wall or Grab Rail SHT
T 12 AT Analysi M3 A
, SIS
Case 1 Uniform Load: Iy
swpL*
Ayr] = m Ayr1=0225 in Modeled as a simple span
swyL?
Wy
Axrl = ———— = i
X R4 B orr Axr1 =0 in
Agliy = 9—L6 Agllr = 0.63 in  Per ASTM E985
Wh-L2
Myrmax := K Myrmax = 1875 Ib-in
Wy12
Mxmlax . Y Myrmax =0 Ib-in
Ki
[+]
M
oyt = g
yr
M;
forx1 = );Imax forx1 =0 psi
Xr
Case 1 Point Load:
3
P-L
Aypi= ———— = i
y12 K3Erlytorr Ayr2 = 0.209 in
Myrmax2 = I;(—ZL Mymmax2 = 2400 Ib-in
Myrmax2
fory2:= ylsm fory2 = 7362 psi
yr
Fory:= | (Fory11.34) if IBC =1 psi
Fpry1 otherwise
Calculation Results:
Intyy := (M) + (ufzy_l) Inty] = 0.23
Fory Fory
Intp = Tory2 Intp = 0.29
Fory
Avyrl, Axrl , A
ras = Jrore i TN(Brls Al yﬁ)sl/\(@)+(ﬂjsl/\—fmﬂsl
Aallr Fory Fory Fory
"FAIL" otherwise
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Inputs:
Lg:=60 in (bracket span) A:=3.0
Wh = pif  (horiz uniform load) B:=2.125
wy = 50 plf  (vert uniform load) C:=25
P =200 Ib (conc. load) D:=10
Fp := 28000 psi  (Allowable Stress) H:= 425
L:=2
[ 413 Stress Increase Allowed tem 025
Horizontal Uniform Loading:
-L,
Ry:= s R1=0 Ibs
12
M1 :=BRj M1=0 in-b
Vertical Uniform Loading:
wy'Lg
Ry = Rp =250 Ibs
2 12 2
My :=CRp My =625 in-ib
Mp1 = M1+ M2 Mp] = 625 in-Ib
Concentrated Loading:
Mpp:=P-B Mpp = 425 in-Ib
Mp = max(Mbl ,sz) Mp = 625 in-b
Fp1:= |(For134) if BC=1
Fp otherwise
Mo 0.26 i
treq:= | ——— treq= 0. in
req Fo1-L TEq
Interaction:
3
1= 3 1=104 <5% OverOK

6105-T5 or 6061-T6 Alloy,

Use Aluminum Rail Bracket,

2" Long

Grab Rail Bracket SHT
Analysis M4
P
st
o - _{
~ L 21" o

e |

BRACKET DETAIL

| 5’ 0" Max Bracket Spacing |

Anchorage to Post (Horizontal Load Case):

M3 :=HP M3 = 850
— M3
Tp'—ﬁ-,— Tp=1200 i
V:= max(R2,200) [v=250]
0.145
Tal] = 3100-———= Tay = 1318
all 0341 all
Val = 1614
2 2
T,
b= | 2| +[ Ip = 0.85
Tal Vall

in-b

1bs

Ibs

lbs

Ibs

Use (1) - 3/8" Dia. S.S. Thru Bolts

Cond "CW", Fy= 65 ksi

Bracket to Grab Rail Screws:

Use (2) #1/4-20 S.S. Fasteners

ﬁ
0

"OK" per inspection
105 School Creek Trail | Project Description: Job No: R11-02-15H
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Inputs:
Lg:= 60 in (bracket span) A=25
W= 0 plf  (horiz uniform load) B:=2.125
wy = 50 pIf  (vert uniform load) C:=25
P:=200 Ib (conc. load) D:=10
Fp := 28000 psi  (Allowable Stress) H:=4313
L:=2
[ 413 Stress Increase Allowed t:= 025
Horizontal Uniform Loading:
‘L,
Ry s Rj=0 Ibs
12
M = B-R] M;=0 in-lb
Vertical Uniform Loading:
wy-Lg
Ry = Rp =250 Ib
2T 2 ®
My :=C-Rp Mp =625 in-Ib
Concentrated Loading:
M3 = P-max(B,C) M3 = 500 in-b
Mp := max(M1,M2,M3) Mp = 625 in-Ib

)\)016)
Ave hor

Fpp = I(Fb.1.34) if IBC=1

Fp otherwise

treq = 0.26

6-Mp
tIEq = ——Fbll,

Interaction:

1=1.04 <5% OK

Use Aluminum Wall Bracket,

Wall Rail Bracket SHT
, Analysis MS5
m
in ASSUME GROUT FILLED CMU
in DESIGNED BY OTHERS
in
in 3
in
in 67 J%
O

BRACKET DETAIL

| 5’ 0" Max Bracket Spacing |

Wall Anchorage (Horizontal Load Case):

My := max(P-H,R|-H,R2-A) Mg = 863 in-Ib
Tp:= M4 +P Tp= 1215 Ibs
D-0.85

V := max(R2,200) V=250 Ibs
Tall := 1319 Ibs
Valt := 2181 Ibs

1.6
6; Ib'—(i) 7+(—V—J1.67 =09
Ze) Tall Vall ’

Use (1) - 1/2" Dia. S.S. Threaded Rod
W/ Hilti HIT-HY 150 MAX Adhesive
Edge Distance: 4"

End Distance: 4"
Embedment: 4-1/2"

Bracket to Grab Rail Screws:

Use (2) #1/4-20 S.S. Fasteners

6105-T5 or 6061-T6 Alloy, 2" Long "OK" per inspection
RICE 1L05 S:\EW' cilr\jlesk;qa?“ Project Description: Job No: R11-02-15H
uxemburg, — -
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Offset Rail SHT
Connections M6

ARCH/ENG NOTE:

HANG—OFF RAIL CORNER NEEDS TO BE
ATTACHED WITH A (SCH. 80) TEE FITTING
RATHER THAN A (SCH. 40) TEE FITTING
TO PROVIDE AMPLE SPACE FOR

CONNECTION TO P—END. 45
3w
Y6
TYPICAL FIELD JOINT <
15 50 150 (DET.#25KD—8) )
16 1 16 |
(O /- (scH. 80) TEE FITTIN !
Y3 (sHIP LOOSF) '
AT | FELD ATTACH TO |
S | % PIPE & POST USING |
L | (1 ?{@"d 54
Y & () 178 s,
) | { BUND BUTTON HEAD
1 1/2"¢ (SCH. O POP RIVETS
40) ALUM. PIPE
(TYPICAL) e “

SPECIAL OFFSET RAIL CONNECTION
25KD—-35E

Chk Thru-Bolts @ Tee:

M

T:=
1.9-0.5

0.145

T == 3100-—— T = 813 Ib

Use (1) - 3/8" Dia. S.S. Bolt
Drill & Tap or Thru-Bolt
Cond "CW", Fy= 65 ksi
0.145" min. Thread Engagement

Rpax =200 Ib

Mnax = Ripay 3.25 = 650 Ib-in

> No}e,\ 3" SnH @éﬁmiﬁ’ﬁ(l at Commpﬁ/l‘om fo 6%5}%
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«___
1 1/2"8 (SCH. 40)

FIELD DRILL (2) .128"¢ HOLES
IN PIPE & CAP TO MATCH USING

A NO. 30 DRILL BIT FOR (2)

1/8"9 S.S. BLIND BU

POP RIVETS

I

—

ALUM. PIPE

CUSTOMER NOTE!

FILL VOID CAVIT

Y IN CMU WITH

GROUT @ ALL RAIL MOUNTING

LOCATIONS.

N HEAD

Wall Mount End Cap

SHT
M7

WALL MOUNT END CAP

| 25KD—-33

Chk Fasteners:

Use (2) 1/8" Dia. S.S. Blind Buton Head Pop Rivets

(OK By Inspection)

Chk End Cap:

Use End Cap as shown
(OK By Inspection)

Chk Anchors: (Assume Gro

Rpax =200 1Ib

Vo := 1419-0.5

ut Filled CMU)

b

Ib

Use (1) - 3/8" Dia. S.S. Threaded Rod w/

Hilti HIT-RE 500 MAX Adhesive

3-3/8" Min. Embedment
4" Min. Edge Distance

OR

b

Use (1) 1/4" Dia. S.S. Hilti Kwik Bolt 3

(300 Series S.S.)
1-1/8" Min. Embedment
4" Min. Edge Distance

Note: Values for HIT-RE 500 Epoxy Adhesive Based on HIT-HY 150 MAX Adhesive with a Safety Factor of 8

105 School Creek Trail | Project Description: Job No: R11-02-15H
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12" LG. POST STIFFENER

1 1/2"¢ (SCH. 40)
ALUM. PIPE ) CAST ALUM. BEVEL

(2) 3/8"9 TAPPED HOLES FLANGE W/ (2) 9/16"
FOR 3/8"% S.S. SET
SCREWS X 1/2” LG.

X 17 SLOTS FOR 1/2"¢
Z~ S.S.HHM.B. X 2" LG.
(SHIP LOOSE & FIELD
ATTACH TO PIPE) FIELD
DRILL STRINGER TO
MATCH

i
=)

NOTE! %

DEGREE VARIES
FROM 26° TO 40°

RAKE STL. LINE POST
F5KD—13C

Note: Model based on 5-0" max post spacing
(measured along rail)

and a post height of 3'-6" above bottom of base

Note: 6'-0" max post spacing (measured along rail)
along rail and a post height of 2'-10" above bottom
of base

%/IZ =309 b > 4.167-72=300 Ib

Chk Bolts to Steel Stringer:

R
Vpi= %ax Vi = 125 Ib
Mmax

Ty e X Tp=3562  Ib
b= s b

Vall = 0.196-23094 Vall=4526 b

0375

Tal] := 0.142:40000- -2 Tal= 4671 b

all 0456 all

Vb 2 Tp 2
= —| +|— I3=058
Vali Tain

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

2-Bol Raked SHT
Base Plate M8
Rmax = 250 1Ib
M := Rax-42 = 10500 1b-in
Mppax = cos(32deg)-M = 8905  1b-in
d:=2.5 in(sleeve dia.)
Chk shear on shoe wall:
M
pPi= X P = 5596 b
0.67-(2.375)
P+R
fyi= P+ Rimax) £, = 4640 psi
2:(0.315)-(2)
0.57-(18000) .
Fy:= ~Tes Fy=6218 psi
fy
1= o 1=0.75 Shear Stress "OK"
v

Chk Aluminum Base Plate:

L1:=75 in Dl:=1

in
12:=25 in D2:= 125 in
t:=05 in
L:=L11- (2.D1) L=55 in
M,
P %‘3 P = 3562 b

Omax:= 14182 psi  See Next Sheet For Model

1.3-(18000)
Tall = BREYTEE
(o}
Ip:= max Ih=1
Tall

oall = 14182  psi

Note: Model based on 5-0" max post spacing
measured along rail and a post height of 3-6"

Use Cast Aluminum Base, as shown

535 casting alloy, Fu= 35 ksi min.
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Stress
won: hMises
iR "2

1182

127638

113456

Q927 4

250072

7029

aEF2.E

42536

ZE36.4 -
14182 R 2 5 0 | b
L]

Rail Height = 3'-6"

SIS SR

Maximum Value: 32076 .2 “?ﬂ{iﬁ?‘%ﬁ.
S s e L

tlinimuelle S Aa I don ().

2473 in 4895 7418




Stress

reorry. (Shear Stress)

1BKin"2)

R=250Ib
| B Rail Height = 3'-6"

+ 407
L AZEEE
37308
2109

LozaET 2
F1665.4
= 1243 6

‘ 21 B
0

Load Case: 1of

L el 20487 5 bR

A 1558 in “EE Gleliis

T : [ = E i
it Sealle: 27597 3 i) A I i |




s R =250 Ib

M aximum Principal
Ibfiin®2)

14482

: ] s e [ ] "
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Pessses sassnen sees

Ceccrrrecncnce

1874200 1863000 | 14 x 3/4" HWH W/ BD Type A Tappers 2,500 2,500
1875200 1864000 | 14 x 1" HWH W/ BD Type A Tappers 2,500 2,500
1877200 1866000 | 14 x 1-1/2" HWH W/ BD Type A Tappers | 2,000 2,000
1679200 - 14 x 2" HWH W/ BD Type A Tappers 1,500 1,500
oo - 14X 2-1/2" HWH W/ BD Type A Tappers | 1,000 1,000
1886200 - 14 x 3" HWH W/ BD Type A Tappers 1,000 750
1887200 - 17 x 3/4" HWH W/ BD Type A Tappers 2,500 2,000

- 17 x 17" HWH W/ BD Type A Tappers - 2,000

L e R  NImImmmnmnmmmTImTTTII,

Performance Data

ashen Gauge 26 24 14 §] e
Fastener |ihickness| 0016 | 0.024 | 0.030 | 0036 | 0.048 | 0.060 | 0075 Fastener | Gauge | 26-14 | 241 | 22.14 | 20-14 | 18-14
Drill Size | 18" | 532" | 532 | ahe' | ahe" | #1 | ¢ Drill Size | _# 7 % | 7 |onr
14 |Type A 191 | 252 | 33 | 371 | 545 | 694 | owa s , J04_| 863 | 1245 | 2120
Gauge 26 24 22 20 18 16 14 Fastener Gauge | 26-18 | 24-18 | 22-14 | 20-14 | 18-14
Fastener  Iickness| 0.018 | 0.024 | 0.030 | 0.03 | 0048 | 0060 | 0.075 | 7 lvoen |DrSIZe | £ | A | A | um | e
Drill Size | /8" | 532" | 5032 | 316 | #2 | £ | & Jre- 454 | 1013 | 1264 | 1544 | 1294
17 |Type Al —es | a07 | 425 | 475 | 59 | 790 - :

Fastener

iy (dia-tpi) {lbs min.) . (avg. lbs uit) (min. in Ibs})
i 22 18 14-10 2684 f( 2148 ) 127
Fastener |Thickness| 0.018 | 0.024 | 0.030 | 0.036 | 0.048 | 0.060 | 0.075 17-8 NiA— “NIA 229

Drill Size | 1/8" | 5/32" | 5/32" | 316" | 316" #1 #

Type A :
MR e 595 | 827 | 1093 | 1341 | 1931 [ 2229 | 269 Fﬁ.ﬁ o Bl
Gauge 26 24 22 20 18 16 14 astener enstie ear Torque
Fastener - {dia-tpi) {ibs min.} {avg. ibs ult) {min. in Ibs}
Thickness| 0,078 | 0.024 | 0.030 | 0.036 | 0.048 | 0.060 | 0.075 R 050 ) =5
Drill Size | /8" | 532" | 5132 | 316 | £ ¥ 1 78 5000 5750 T

17\ TypeR [ 565 | 792 | 970 | 1100 | 1556 | 1613 | (2065

R R S R L R T T

Tools and Technigues

A8 A standard screwgun with a depth sensitive nosepiece should .. The fastener is fully seated when the head is flush with the
be used to install Tappers. For optimal fastener performance, work surface.
the screwgun should be a minimum of 6 amps and have an
RPM range of 0-2500.

#i% Overdriving may result in torsional failure of the fastener or
stripout of the substrate.

Adjust the screwgun nosepiece to properly seat the fastener.

_ The fastener must penetrate beyond the metal structure a
A% New magnetic sockets must be correctly set before use. minimum of 3 pitches of thread.
Remove chip build-up as needed.

1349 West Bryn Mawr Avenue

ltasca, llinois 60143

630-595-3500  Fax: 630-595-3549

ww.itwbuildex.com © 2007 ITW Buildex and Ifiinois Too! Works, Inc.
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THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.
THIS DRAWING IS TABCO’S INTERPRETATION OF THE mZQmeE_M\ZNOI?mOﬁm DESIGN INTENT.
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.
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i i ) — 1 1/2"% (SCH. 40)
O ) O ) Hro ) ALUM. PIPE
\4 1/2"¢ (SCH. 40) \\4 1/2”3 (SCH. 40) — 1 1/2"% (SCH. 40)
ALUM. PIPE ALUM. PIPE ALUM. PIPE |
|
| i | 1 1/2"% (SCH. 80)
_ T | ALUM. PIPE
o o > | 1 1/270 (SCH. 80) - _
J 11/2"¢ (SCH. 80) J 11/2"¢ (SCH. 80) | | ALUM. PIPE |
\\?cz. PIPE \\?cz. PIPE - | o 24" LG. "X” BAR
| |
] R R _ SN |
T T i i | 4” EXTRUDED ALUM. "F”
M) » s ’ R _ »” . i | .
16” LG. POST STIFFENER 16”7 LG. POST STIFFENER N e | 22” LG. POST STIFFENER St s | PLATE AS SHOWN ON
3 3 ~ ) | | | PLANS — SEE SHEET #FPI
@ T @ T fo) |4 5 T | FOR DETAILS & NOTES
- SUrIet - g | - AT _—GRATING (NOT BY R.M.R.)
D—2 | _ %_\_\_\I MR
Lw._ _ _
8” WIDE x 2—1/2” HIGH ! 80KD—16E | i 80KD—19D
6061 — T6 ALUMINUM D—2 il 80KD—18A 0 [l D—2
Al D=2 H ANN
) - 1 ~__—VERIFY CHANNEL
5 5" | s, B (NOT BY R.M.R.)
(U.N.O.) (U.N.O.) {16 X
SECTION /4, SECTION /4, SECTION /5 SECTION /5~
s o7 s oy
) SCH. 80 TANG RAKE FITTING SCH. 80 END CAP
(SCH. 80) TANG TEE FITTING (SHIP LOOSE) wrm;\;m m_mwoz. 40) (DEGREE WILL VARY) SHIP LOOSE (SHOP ATTACH / :
FIELD ATTACH TO PIPE & POST USING : (FIELD ATTACH TO PIPE USING T
e A@W W\M,,%.w Ax u\%woﬁ%mmmmommo@x% SCH. 80 END CAP (SHOP (1) #17 S.S. TEK=SCREW _ mommz WE>W ZO%WW
&S| HEAD SET SCREW TO ACTIVATE TANGS ATTACH TO POST) < 4>$\> mo ) hmo wm mmo@\_mm_z%ﬁ_m_mm | m
i S __ A | < 1) ALL RAIL TO BE OF MECHANICAL CONSTRUCTION U.N.O..
RMW (SCH. 80) END CAP "wau|u_u_u_ NCY T ¢ = WEDGE ASSEMBLY | =
PAN=E 1O —— b= DOEE) o TANG CORNER | 2) ALL RAILS TO BE FABRICATED FROM 1 1/2"¢ (SCH. 40)
-~ STD. TANG Hmml\_ _ WHP_ _ _ FITTING. SHOP ATTACH | 1/2°6 (SCH. 40) | ALUMINUM PIPE (6105-T5 ALLOY).
” FITTING. SHOP '
wmc\zm. w_wmmoz. 0 ATTACH TO POST R ] | Munmmﬁcm_w_ommv ALUM. PIPE (TYP.) ik | 3) ALL POSTS TO BE FABRICATED FROM 1 1/2"¢ (SCH. 80)
: USING (1) #17 X 1 O O (D TEK-SCREW ol ) ALUMINUM PIPE (6105-T5 ALLOY).
n_y ) LG. S.S. TEK—SCREW. N N O # ATTACH TO RAIL _ “ 1 1/2"¢ (SCH. 80)
S \wmc\zm w_wwoz. 80) cm_z@wmw m\om,mzw i ~ e cm_z\o (1) 3/87 X ] BR ALUM. PIPE 4) ALL COMPONENTS TO BE 6105-T5 ALLOY
. 1 1/2” LG. S.S. .
1 1/2” (6. SS. ] ] \ | SOCKET HEAD SET _ Ve TOP END POST
s SOCKET HEAD SET _ e ==\ e SCREW TO ACTIVATE % _ | N 5) ALL FASTENERS (SELF TAPPING SCREWS, MACHINE BOLTS, EXPANSION
- SCREW TO ACTIVATE 5 i 5 = TANGS —
! ¢ ThATE _ (e e iy N o V| : _ | ul ANCHORS, ETC.) TO BE STAINLESS STEEL. (TYPE 304)
7 LG. _ = _ _
\5 S, POST STIFFENER R 57 || e ol | 6) ALL RAILING SURFACES IN CONTACT WITH CONCRETE OR
| i | | | ] DISSIMILAR METALS SHALL RECEIVE ONE SHOP APPLIED
1 oJ L0 { | ol B0 TANG RAKE FITTING COAT OF TNEMEC SERIES 46—465.
| 1/2% (ScH. SHOP ATTACH AR szoﬂ wm@fmmhmmg@zo 7) ALL BOLTS USED TO MOUNT RAILINGS TO FLOORS, WALLS, STEEL,
80) ALUM. PIPE FITTINGS AT LINE (1) #17 S.S, ETC. ARE BY RAILING MFR.
SOKD—T6E . POST USING U 1 1/2" LG. W/ DOME WASHER &
D—2 (1) #17 X 17 LG. S.S. SHOP ATTACH TO PIPE USING 8) ALL KICK PLATES ("F” TYPE TOE BOARD)
TEK—SCREW BOTTOM END POST TANG WEDGE ASSEMBLY) P
SHALL BE SHIPPED LOOSE IN 24’'—0” LG. STOCK LENGTHS FOR FIELD
= FEND POST  LINE POST CORNER POST LINE POST CUTTING & DRILLING AS REQD.
|
(UN.O.)
S TYPICAL LEVEL RAIL CONNECTIONS TYPICAL RAKE RAIL CONNECTIONS S) AL POSTS ARE FURNISHED GUT 0 LENGTH WITH FITTNGS ATTACHED
(B 80KD—2 80KD—3
D-] 10) PIPE FOR STRAIGHT RAIL IS FURNISHED IN 24°—0” 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 TO FIT FIELD CONDITIONS,
12) ALL RAILS WHEN PROPERLY INSTALLED SHALL MEET OR EXCEED OSHA
0" (UN.O.) REQUIREMENTS.
67 — .N.O.
13) MAX. POST SPACING TO BE 6 -0" C/C.
— 4" R, \ “ | 14) ALL CURVED RAIL SHALL BE FABRICATED USING CURVED TOP &
T S veleAL FIELD i . i INTERMEDIATE RAILS.
B N JOINT | | | i
/ /_ i | _ _ _ _ 15) ALL RAIL IS TO BE FINISHED IN ACCORDANCE WITH THE ALUMINUM
_ b
~BICAL FIELD _ _ _ | _ _ i _ _ ASSOCIATION’S DESIGNATION M10C22A41.
JOINT | ||
o | | 1 1/2" (SCH. 80) \\_ | | | i | _ TYPICAL FIELD
90" ELBOW i ALUM. PIPE || | _\\|>zoﬁ >zoﬁ\_ | || JOINT
|
1 || FLBOW FLBOW |
TYPICAL FIELD —~__ | T 1 1/27% (scH. 80) || it _, | | _/ :
JOINT _ ALUM. PIPE _ | || || 1 1/2" (SCH. 80) :
i | N | _ ALUM. PIPE 5 \4)
” || |
Lz s ) i ,, il | : ROCKY MOUNTAIN RAILINGS
: 1 1/2"¢ (SCH. 40) | 1 1/2"¢ (SCH. 40) N 11839 E 51st AVE  DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432-2038
ALUM. PIPE ALUM. PIPE ®|  HAROLD D. THOMPSON W.R.F. o MING,
| FOUNTAIN, CO. CUSTOMER
47 R, oeras 8000 KNOCK DOWN WEAVER CONSTRUCTION
CONTRACTOR
— | FINISH 7\_\_OOMM>K_.\_
5 SCALE 0. PRINTS FOR DATE JOB NO.
g | o DDB oure 11/16 /11 AS 9P | APPROVAL | Ti-fect :
TYPICAL CORNER BOTTOM RAKE P—END TOP RAKE P—END e —— NOTED R202/
FIELD CHECKED BY O|_|_I_mmm DRAWING NO.
BOKD—4 80KD—5A 80KD—6A | custouer po s 2908—05470—C.0. #1 D —1
2| L

REFER TO CONTRACT DWG. DWG. NO.
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1 1/2”®% (SCH. 40)

SE B
THIS DRAWING IS TABCO'S INTERPRETATION OF THE ENGINEER'S/ARCHITECT'S DESIGN INTENT. ' M: >_IC7\_. _U__Um - N_v M
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS. 6 U.N.O. + L N [ T s ”
-2 UNO) 2 TOP OF RALL o B N (4) 9/197 X HOLES
- g FOR 1/2"¢ X 2" LG.
. . O eI Q Wan S, /ob S|  SSHHMB. (FIELD DRILL
5" 1'=0" (UN.O.) 6 T0 C/L OF 1 1/2% (SCH. 40) C__ IE = 1= D " ” CHANNEL TO MATCH)
| POST (U.N.O.) ALUM. PIPE o . - L0
. TOP OF RAIL IL| ] LA
- . 4" R. T ALUM. SPLICE LOCK EXTRUSION &) (S 2
——K—— Vx N S ~ BN SHIP LOOSE & FIELD INSERT IN - J
T ) i D i ‘mﬂv LO PIPE, ALIGN & TIGHTEN SOCKET , NE IS
i il ~ . i fiok=~__ O " 1% 24 HEAD SET SCREWS it 2 %
_— ‘l_
TYPICAL FIELD i || ) == ) [, 5 (1) 13/32°¢ HOLE FOR (1)
JOINT i || (2) 13/32°¢ HOLES FOR =" 3, ALUM. SPLICE LOCK ] 16 3/8°6 X 1 1/4” LG. S.S. (2) 3/8° TAPPED HOLES
il || (2) 3/87 X 1 1/4" 115 176 EXTRUSION SHIP LOOSE an 5 SOCKET HEAD SET SCREW 16" LG, POST STIFFENER ey e e
o | S.S. SOCKET HEAD 5. 5. & FIELD INSERT IN PIPE, T (O B T / s
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ALUM. PIPE . .
25" | 25
2 2
o
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3, - 3, i
IS 4 | | 4 ., = = ” . = |
i (4) 9/16”¢ HOLES FOR \ % =z "
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| EPOXY ANCHORS O < =
o
NN T o ,
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” PRI ) ] ® 1/276 X 1 1/2” LG. S.S.H.H.M.B. /))\ s 1 10 Lo e s H
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ALUM. PIPE R ATTACH) (2) #17 X 17 LG. R LN IR W/ (2) 3/8"¢ X 3" LG. | S -2 B oY - <
__ @t __ S.S. TEK—SCREWS | | ~ m.m.I.I._/\_.w‘v _ _ u._ | ™
0 B I AT A ||
R U P S———H— O MY : . i
YA A < ..u.: 1l Ll A o} O
4 4 . 3, ) 5 5. 2l 8 3
SERENE 4 4 It 8 8 e e
2 2 . ‘. (7 (7 3 3
mu: Na — wm: /Na m y m m:
5
LEVEL CONC. LINE POST CONC. SIDE MOUNT 4—HOLE SPECIAL SIDE MOUNT 4—HOLE SPECIAL SIDE MOUNT 2—HOLE
80KD—16E 80KD—18A 80KD—19D 80KD—19E

1/479 S.S. EYEBOLT X 2 1/27
LG. (SHOP DRILL 1/4"¢ HOLE
IN PIPE) SHIP EYEBOLT LOOSE

CRETEA 1 1/2”¢ (SCH. 80) rd=
@JIMM_ | « ALUM. PIPE CTINEZE O
| a |
ﬁ_rnu_ " 3/16” S.S. CHAIN )_Wl_w
]! ]
| |
LO CJ
on on
\|||-|H_ _ 19~ _ \«“l-ll'/
C Wﬁm/ _ S.S. "S"—HOOK = 2
ONCEE} | CHROME PLATED BRONZE =R O
Bl SWIVEL SNAP HOOK |
ﬁ_IHUF) )WHI_%

] B
| |
O oJ
AS NOTED (SEE PLANS)

CHAIN  OPENING

CH—-3A

DATE

BY

11839 E 51st AVE

AR

ROCKY MOUNTAIN RAILINGS

DENVER, CO 80239 PHONE (303) 432—0003

FAX (303) 432—-2038

HAROLD D. THOMPSON W.R.F.

REVISION

FOUNTAIN, CO.

DESIGNER

GSM, INC.

serars 8000 KNOCK DOWN

CUSTOMER

WEAVER CONSTRUCTION

FINISH 7\_\_ OONM>L|\_

CONTRACTOR

o= DDB

DATE :\\_m\:

ERECTION BY O|_|_I_ mm m

SCALE

AS
NOTED

NO.

PRINTS FOR DATE JOB NO.

1]

APPROVAL 11-16—11

FIELD CHECKED BY O|_|_I_ mmw

CUSTOMER P.0./JOB N@O@l@@%%@lo.o. %x_

NO.

L/F

202/

DRAWING NO.

REFER TO CONTRACT DWG. DWG. NO.




THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION. 5 G:
THIS DRAWING IS TABCO’S INTERPRETATION OF THE mZQmem.M\ZNOI:mOﬂm DESIGN INTENT. \_ | \_ @
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS. 7
R WALKING SURFACE Booy ||| ,
JHHMV . LO©O
1%8 —I—
FIELD DRILL (1) .128”® HOLE IN il ﬂ WALKING SURFACE T |
"F” PLATE & ANGLE TO MATCH FOR & U R R L
(1) 1/470 S.S. #20x3/4” PHILLIPS FLAT HEAD WALKING SURFACE WALKING SURFACE SR (TYP)
TC—F BOLT (COUNTERSUNK) (TYPICAL AT N L U w
LOWER GROOVE APPLICATIONS) W s A e YN MV FIELD INSTALL ANGLE ) "
FIELD INSTALL ANGLE _—FIELD INSTALL ANGLE T N®  IN UPPER GROOVE | e
IN LOWER GROOVE IN LOWER GROOVE SR 3 ) &
| 4 % b : b e . i 3
@l\ _ . o o o _ o 2 _ o 3 3 M| © . 16
| / % i\ Y [\ = i\ = 1,_6 i
N [ | 2 N : < L EDGE OF Y 1|l
Q d.r WALL .
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» 17 L6 (TYP. UN.O) M.B. : FIELD INSTALL ANGLE
- : - OO A" —==—® N UPPER GROOVE
N b2)
W_ RAILING POST A._.K_U.v \_\uﬂ 1) m.m._ﬂ_. L 57 ‘.
= HM.B. X 3" LG. 122 ]
= |
99 99 99 99
TYPICAL F PLATE CONDITIONS - PLATE SECTION
39 N: _ \_)
2 _ e — | { TOF RAIL (TYP.)
_ - _ N
1] | i / N W L
| / A \ . _V
: '~ S 3/16° X 17 X 47 LG, ALUM. BAR K(% X 17 X 4" LG. ALUM. BAR
o D oy o g 3/16” X 27 X 2" X 1" LG. LOCATED IN UPPER GROOVE LOCATED IN LOWER GROOVE
3/16” X 2” X 27 X 1" LG. A UM, ANGLE
ALUM. ANGLE I 57 TO C/L OF . : WALKING m%EomU
1 L POST (U.N.O.) 7 1/47¢ S.S.H.H.
§ 4”7 "F” PLATE M.B. X 17 LG. W/
SHOP DRILL (1) 5/16”¢ HOLE NYLON NUT
FOR (1) 1/4”¢ S.S. EXPANSION Do — ON ) 47 "F7 PLATE
ANCHOR X 1 3/4” LG. OR 1/4"% \ ) HE — |
3 S.S.H.H.M.B. X REQ'D ENGTH 7 “ N R i | __
|
fom= N
\ T ; =7t
NOTE kf . V4 ” I I / A /
o , FIELD DRILL (2) .128"® HOLES 2" | 2" N [ U] R 1 T
NO TC—F BOLT REQD. IN BARS & "F” PLATE TO MATCH ) R e e
NOTE FOR (2) 1/4"9 S.S. #20x3/4” 4 NOTED ) B N A e T
NO TC—F BOLT REQD PHILLIPS FLAT HEAD TC—F BOLT (4) 1/47® S.S. #20x3/4 130 -
DETAIL -DETAIL (COUNTERSUNK) PHILLIPS FLAT HEAD TC—F 6
L 7 BOLT. REQ'D. PER JOINT
(INSIDE & OUTSIDE 90° (END WALL TERMINATION) by s 5
CORNER W/ NO POSTS) o PLATE EXPANSION JOINT FLEVATION OF F° PLATE AT POST
[ 11 o
4\#: X 4: X #: LG. H{Uio>h ZOlﬁ_VHm
ALUM. BAR ,
(1) 5/16”9 HOLE FOR (1) 1/4”® 1/8" THICK ALUM. BAR
S.S.H.HM.B. X 17 LG. W/ NYLON NUT 1.) ALL KICK PLATE SHALL BE:
2" |
] il LN ||ﬁ|| _._HDH_ . | a) 4" EXTRUDED ALUMINUM "F” PLATE.
= /A\m: Ly 1 ﬂ\v&w\w@mszzzogmmﬂwﬁmﬁc VE _ b) SHIPPED LOOSE IN 24’—0” STOCK LENGTHS
o LY i AT o [ o . FOR FIELD CUTTING AND DRILLING AS REQ'D.
NGLE . 4 S c) FIELD ATTACHED TO POSTS.
” ) 1/8” X 27 X 27 X 1
(1) 5/16” HOLE FOR o2 ~ LG. ALUM. ANGLE 2.) REFERENCE GENERAL NOTES FOR TC—F BOLT TYPE.
1/4” S.S.H.HM.B. X )
: 3" LG. W/ NYLON NUT N \K | [] 100 3.) ALWAYS INSTALL TC—F BOLTS W/ PHILLIPS FLAT
[© I8 . | — U HEAD TOWARDS WALKING SURFACE.
: N SN /T ul
_Anv_8l 1_|_ /\’/ 1”_2 ] k_
[ ] _|_| NE: w: s n1 =
I ] J\ SN 3. 1 16 o2 3 \\ll\)ﬂ/
1n L9 8 ZA I ENE @ 3" ROCKY MOUNTAIN RAILINGS
rw_po 8 _ W 16 E% 4 A < N 11839 E 51st AVE  DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432—2038
— 2 4 8 25 = NOTE! I%ogﬂw.c ﬂ_ﬂmﬂvmoooz W.R.F. S SSML ING.
3” , (2) 1/47¢ S.S. #20x3/4” PHILLIPS , CO. CUSTONER
®) 275 FLAT HEAD TC—F BOLT. s "F” TYPE KICK PLATE ___WEAVER CONSTRUCTION
REQ'D. PER ANGLE _ | st M10C22A41
m SCALE NO. PRINTS FOR DATE JOB NO.
DE TAIL DETAIL DE TAIL DE TAIL s [o=DDB e 116/ | AS  Fop—spprovar e
{ w { Lr { @ %ﬁ { w erecrion ey O THERS NOTED ENON%

Fewo chiecken sy O THERS
CUSTOMER P.0./JOB 2908—-05470—-C.0. m:
L/F

(INSIDE & OUTSIDE
90° CORNERS)

DRAWING NO.

REFER TO CONTRACT DWG. DWG. NO.

NO.




THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA

AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

THIS DRAWING IS TABCO'S INTERPRETATION OF THE ENGINEER'S/ARCHITECT'S DESIGN INTENT.

ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.

8 SP. @ 5-97" = 46'-6"

6’—0”

TOTAL POST /0

|

X X X X

BASE MT. 59

EMBED N/A

SIDE MT. 11
[ il

OVERVIEW OF AERATION / DIGESTER BASINS

DATE

BY

AR

ROCKY MOUNTAIN RAILINGS

11839 E 51st AVE DENVER, CO 80239

PHONE (303) 432—0003  FAX (303) 432—2038

HAROLD D. THOMPSON W.R.F.

MATCH LINE A TMATCH LINE A
o © © |e
o
Il Il
. X N
D
~ ~
® ®
o I
T I |
®
¢ @
(A A
D—1
39
[ I
¢ Il Il
® ,n_v ,n_u ®
© ©
® ©
ol o«
(98] (2]
0 o~ o\
|
o
<
Il
e
s e
e}
© ) [
o
(2]
0
(A A
V -1
¢
¢ @
(A
D—1
i
) ™
. N N
Il Il
AERATION / DIGESTER BASINS @Y $° e
(A A bl b
D—1 SCALE: 3/8" = 1’-0" SEE SHEET: AB-6 ® ©)]
M
) wn
< <
¢
¢ ®
|
1
; 1ld Y
1
. S
©
< ©
,%_ 26" | 6 —0” 7 SP. @ 5'-8§" = 39'-9" ] WAL Ji : =
_ 1) o © _
& @ o
9 M>U BOKD— 4 _ 12° W
D—1
\0-J/ o-) (TYP)
= 2 SP. @ 6-0" = 12-0" 7 SP. @ 5—84" = 39'—9” >
@ @ @ @
/D
> _UI‘_ > mulmz
A
7
(B
7/ _
80KD—4
D—1
(TYP)

REVISION

DESIGNER

FOUNTAIN, CO. gmaiomz, NC.
——AERATION / DIGESTERS P17 g%z%m?mm CONSTRUCTION
sy M1OC22A41
-~ DDB o 11/16 /11 AS e e | o
—ccroner OTHERS NOTED R0/

FIELD CHECKED BY O|_|_I_ mmw

CUSTOMER P.0./JOB N@O@l@@%%@lo.o. %x_

NO.

L/F

DRAWING NO.

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

THIS DRAWING IS TABCO'S INTERPRETATION OF THE ENGINEER'S/ARCHITECT'S DESIGN INTENT.
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.

TOTAL POST 74

BASE MT. 74
EMBED N /A
SIDE MT. N /A

RS
3RS

%

SRR

XXX

Wity

OVERVIEW OF AERATION / DIGESTER BASINS

: MATCH LINE B TATCH LINE B ]
< 80KD—4 T
0 D—1 D—1 0
(TYP) . 12", 9 SP. @ 5-8" = 51’-0" 127
o _ _ | o
— W\Io ® ® J —
y T =
o9
N N
@
AN
D—]
(S (S
| J _ _
[
Il Il
® 7 7
© ©
® ®
Q a
(] wn
[Q\] N
@
AN
V D]
[
@
AN A
D—1 @
9 g 99
© © o o
< < Q] N
Il Il Il I
N e ¢ 7 T
(e} [€e) 1} [@)]
® ® ® ®
o o Q a
[@p] [@p] N )
[e0] o0 <t <t
AERATION \szijMNw>m;ﬁw AMW ¢
. SCALE: u\m: =1-0" SEE SHEET: AB-6
@
@
9
o
Il Il
AN [ ”
D—1 ® 7 7
(e} O
® ®
Q a
. 5] (2]
[Q\] N
A A ¢
_HVI\_ i b
79
N N
. 12 9 SP. @ 5-8" = 51’-0" ] 12'@|—
o _ o
- ° ° —I—
/ 01
A
. 80KD—4 X
i 8OKD—4 = @ D—1 ©
0 D—1 (TYP) e
(TYP) 127 9 SP. @ 5-8" = 51’-0" 127
_ _ | _
T ® ® —
m_ - o
|

7 MATCH_LINE_A

ROCKY MOUNTAIN RAILINGS
N 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432—0003 FAX (303) 432—2038
HAROLD D. THOMPSON W.R.F. PESIGNER GSM, INC.
FOUNTAIN, CO. CUSTOMER
s AERATION / DIGESTER PT. 2 | WEAVER CONSTRUCTION
~ | FINISH M10C22A41
3 SCALE 0. PRINTS FOR DATE JOB NO.
g | o DDB oure 11/16 /11 AS 9P | APPROVAL | Ti-fect :
erection sy O THER'S NOTED E N O N w
Fewp cieckeo sy O THERS DRAWING NO.
cusTomer p.o.os 2908—05470—C.0. m: N
S| L

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF ITEMS SHOWN WITHOUT PERMISSION. I_lo I_|>_| _HV Oml_l wm

THIS DRAWING IS TABCO’S INTERPRETATION OF THE mZQmem.M\>mOI?moﬁm DESIGN INTENT.
BASE MT. b3
8OKD—4 = E E
D—1 = 317) @7 EMBED N /A
(TYP)
/(D
D—1

ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.

. S
7 & | P SIDE MT. 23
e &
BE| NI J
6'-0" _ ~ e-0 ol , 3 5
A8 =
= e é T LA Y 9
9 80KD—19D ) -
\o-Y D2 :
§ | = 7 SP. @ 5-8" = 398" = | RS |
) _ N ©
o - & & = &———————— - ¢ - \
| 1 &Te®
© @ @ @ _
w 2'-6” W 6'—0” | 3-9” | ) _
{ |
—\® 1—|® o|
(A A
D—1 ® ®
] ]
(AN A
V -]
] ®
? 2 _l_
1W4 1W4 5
N N >
2 2 M
I I b
] ] z z >
e = | |e D
a0 4
< < VR
® ®
5 %
(A A < =
D—1
[ ] L —= =1
 J L ]
. . AERATION / DIGESTER BASINS ) —
© © SCALE: 3/8” = 1"-0Q” SEE SHEET: AB—6
¥ ¥ ¢ ¢
Il Il
w_q ¢ ﬂ_q ¢ OVERVIEW OF AERATION / DIGESTER BASINS
0 T}
® ®
ol ol
wn wn
- . i
]
Il Il
¢l ° ° |¢
© ©
¢ ] ° @
5%
(A 7
V D-]
(A A
V D]
] L ]
® ]
¢ © © |&
I
Il Il
R .
¢ ¢ S = \4)
® ®
N ROCKY MOUNTAIN RAILINGS
® m m ® N 11839 E 51st AVE  DENVER, CO 80239 PHONE (303) 432—-0003  FAX (303) 432-2038
® HAROLD D. THOMPSON W.R.F. DESIGNER GSM. INC
@ > FOUNTAIN, CO. CUSTOMER
s AERATION / DIGESTER PT. 3 | WEAVER CONSTRUCTION
80KD—4 ~ | FINISH 7\_\_OOMM>K_.\_
D—1 & SCALE 0. PRINTS FOR DATE JOB NO.
57 ) . o= DDB oare 11 /16 /11 AS mz% >nvzmo<>r o N
R el o s © o8 — oo | , It crecnovsy OTHERS NOTED R2079 7/
,W_ _ | ,W_ Fewo crecken sy O THERS DRAWING NO.
T ® ® ® ® ® ® ® ® > S customer p.o. s 2908—05470—C.0. w@:
_ MATCH_LINE_B < MATCH_LINE_B_ <2 s | e (du

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

TOTAL POST 112

AT oD NONGOMPLIANGE. o THE RESEONSIEILITY OF THE ENGNRERSmcHiTEG e, " TENT #J #J BASE MT. 96
EMBED N /A
_M SIDE MT. 16
=z
5 = CH—3A
= D—2
= (TYP)
O < =
~ 11 SP. @ 5-6§" = 60°~10" ] Y | <]
| |
| = L= R "
_ z
r MATCH LINE E ! = — - -
_ _ | MATCH LINE F ® ® | RN e
| | | | -] =
_ _ _ _ &
_ _ _ _
| L _ s | 3 AERATION / DIGESTER BASINS
_ V 0-] _ | V D1 _ SCALE: 3/8 = 1-0° SEE SHEET: AB—6
_ _ _ _
| ® ® _ _ _
_ _ _ _
_ _ _ _
| | _ @ L _
_ _ _ _
| | | |
| | | | ® v =
_ 2 : _ | ,_
| ,m_u n_u _ | n_u "m_u _ N N
_ N N _ _ o 5 _ I I
_ I I _ _ o o _ : A
| - . _ _ [ [ | 3W8 .Wa
¢ ° S _ : : _ | |
" ,pw pw " _ ¢ m_u m_u ¢ | <~ <
_ © © _ _ © © _ ® ®
| o o _ | @, @, | % %
| M M | _ a a _ ® o 0 [T @
_ _ _ <« <« _ | X XXX X
_ _ _ _
| | | |
_ _ _ _ ’
_ _ L
| | | ¢ ¢ |
_ _ _ _
_ _ | | ® N
_ _ _ _ (
_ _ _ _ X
_ _ _ _ D
_ _ _ _ P
_ _ _ _
_ _ _ ® ¢ | A= =1 D
| | | | q
_ ® @ _ _ _ P
_ _ _ _ X R
_ _ | | o— - i W
_ _ _ _ l
| | | | AN ki m
| SRS | | R | =
_ N N _ _ (e © _ [
| A R | | A |
| I I _ | o N |
_ . . _ _ I I _ . .
_ ¢ H H ? _ _ o | < |e _ 1 OVERVIEW OF AERATION \ DICESTER BASINS
| @. @. | _ M M _ I I
_ 55 _ | 55 | o | ©
_ ¥ ¥ | _ o~ o~ _ © ©
_ _ _ _ ® ®
| | | | 58
_ _ _ _
_ @ @ _ _ _
_ _ _ _
_ _ | ® ¢ |
_ _ | _
_ _ _ _
_ _ _ _
_ _ _ _ ®— —
| | | AN A |
_ _ _ V D—] _
_ _ _ _
| ® ® _ _ _
_ _ _ _
_ _
_ (AN A _ _ _
| V b-1 | _ ¢ ¢ _
_ _
_ _ _ _ ®
| o o | | |
| ,_ 1 _ _ |
_ X X _ _ _
_ I I _ _ ) ) _
| 2 2 | K K B S
| (R | | o | 99 A
_ © © _ _ N N _ Q o
| ° ° | _ ! _ I I ROCKY MOUNTAIN RAILINGS
" W W " _ ® th_ MM/_ ® _ P o fo) N 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432—0003 FAX (303) 432—2038
| N o | | o | P "|  HAROLD D. THOMPSON W.R.F. S VININTS
| | | ol o | e © FOUNTAIN, CO. TSR
| | | N | ol g s AERATION / DIGESTER PT. 4 | WEAVER CONSTRUCTION
| | _ < < _ N N — | FINISH 7\_\_OOMM>K_.\_
_ _ 3 SCALE NO. PRINTS FOR DATE JOB NO.
| _MATCH LINE F | I MATCH LINE G _| g | 0= DDB ofmmm 1/16/11 z%ammo 9P | _APPROVAL [ ii-fe—Ti 20027
ERECTION BY
ONE SHOWN : TWO NEEDED ONE SHOWN : TWO NEEDED s ovoxoer OTHERS
SCALE : 3/8" = 1'=0 SCALE : 3/8" = 1'=0 UATCH LINE E 4 cstouer o 2908—05470—C.0. #1 Ly
) S|

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

TOTAL POST 61 |

G G
ANY CODE NONGOMPLIANGE. 15 THE RESSONSIILITY OF THE ENOREERS/ARGHITECTS, |1 SNy BASE MT. 24
EMBED N /A
SIDE MT. 37
CH—3A
D—-2
5 (TYP)
< > , . “ .
11 SP. @ 5'-6§ = 60’10 ] = < - | < 11 SP. @ 5'~64" = 60'~71% <
| |
| - - . - - A A ‘ . 4 - . - 4 . - 4
(O (O [ C
=) ‘“‘ G u
z e T
= T MATCH LINE 1 - 0
= I S - _ _ z
= _ _ -
< ﬁ | | S
197 8OKD—4 _ | | 3
> . AP _ _
AERATION / DIGESTER BASINS | |
SCALE: 3/8" = 1-0" SEE SHEET: AB—6 " _ _
| _
_ | |
L ] _
= N |
. a N A |
_ D—1 _
ol ol |® < | |
- - _
3| X | X _
Il I _ _ _ _
.w1_8 .Ho _ | _
70T _ _ | |
« < _ _
® ® _ I _
%) 0 _ | _
ol 0|l @ | | _
_ | _
_ | _
_ | _
_ | _
_ | _
/AN A _ I _
D—1 | | _
_ | _
_ | _
¢ | | |
_ | _
_ | _
_ | _
_ ] _
_ | _
_ | _
_ | _
_ ] _
_ | _
¢ | N |
_ | _
_ ] _
_ | _
| | , |
_ g i _
of % | N o |
o _ g ! _
Il Il _ _ _ . _
nO nO _ _ _ ” _
R _I_ [ ,_ ,_ _ | mu _
«© «© _ ] ® _
® ®
i i _ ] . _
o | | & |
o~ o~ _ _ _ N _
_ _
_ ] _
N S _ || _
_ | _
_ ] _
_ | _
¢ | N |
_ | _
_ | _
_ | _
_ | _
_ ] _
_ | _
M _ | _
- _ | _
? | N |
= _ : _
_ | _
_ ] _
X X _ _ _ _
OVERVIEW OF AERATION / DIGESTER BASINS H H | N \UAU A |
S | | | g A
I I _ ] _ e
2 2 _ _ _ _
T0T7 (e | N | ROCKY MOUNTAIN RAILINGS
0 0 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432—0003 FAX (303) 432—2038
o © _ | _ >
. . _ ] _ ® HAROLD D. THOMPSON W.R.F. PESIGNER GSM. INC
W W “ " " " _HOCZ._|>_Z~ CO. CUSTOMER
< < _ _ _ _ DETALLS >mm>|_|_o7_ \ U_omml_lmm _Un_l. m oozam>oan/v\mw\m><mm Oozmlﬁmcolﬁ_oz
L MATCH_LINE | _a_ , 7\,_,>Ho_._ LINE_J | _ | rvst MTOC22A41
@ > SCALE : u\m =1-0 W om.UDw OATE \_\_\\_m\\_\_ m%,wm NO. PRINTS FOR DATE JOB NO.
: erection sy O THER'S NOTED - APEROVAL — E NON%
MATCH _LINE_E * -_— reco onecken sy OTHERS DRAWING NO.
cusTomer p.o.os 2908—05470—C.0. m: @
S| L

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
MMWWwOIWﬂmUWawmm%zm_u@mmmmwommmwzWomﬂumﬂo OR USED AS THE BASIS FOR THE MANUFACTURE OR Z\ﬂ_l_ dzm O I_|OI_|>_| _Hv Oml_l @ @
THIS DRAWING IS TABCO’S INTERPRETATION OF THE mZQmem.M\>mOIimoﬂm DESIGN INTENT.
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS. BASE MT. 90
EMBED N /A
4 SIDE MT. 9
| I
- AERATION / DIGESTER BASINS m_
m SCALE: 3/8" = 1’-0" SEE SHEET: AB-6 m
T T
- E
= A A 2 ] A =
_ N N
@ @ @ @ @ @ @ @ @ @ @ @ @
10 SP. @ 6'=0" = 600" W 12" _ 80KD—4 _ 12 W
D—1
@ @/ (TYP) m>v
D—1 D—1
@ @ @ @ @ @ @ @ @ @ @ @ @ @ @
= 10 SP. @ 6'=0" = 60'=0" | 56" W =
I
= TMATCH
- MATCH LINE G
_ MATCH LINE J I__
| |
| | ¢ ®
| |
| |
_ _
_ ] _
| | _ AERATION / DIGESTER BASINS |
| | = SCALE: 3/8" = 1'-0" SEE SHEET: AB-6 <
| | | y
_ _ — —
| | 5 S
_ _ < <
_ _ = < n?_ ”2 =
_ _ @ @ @ @ @ L @ @ @
_ _ 10 SP. @ 6'=0" = 600" TN:_ SOKD—4 _5; 6 SP. @ 6'~0" = 36'-0"
| ? | A | %m& |
| | =
| |
_ _ ® ® @ @ @ @ @ @ @ @
_ _ 10 SP. @ 6'=0" = 60'=0" = | 5'—6" | = 6 SP. @ 6'~0" = 360"
_ _
| |
| |
_ _
| ? | 80KD—4
_ _ D—1
_ _ (TYP)
_ _
| |
| |
_ _
_ _
| |
| |
_ _ - AERATION / DIGESTER BASINS
_ . _ M SCALE: 3/8" = 1’-0" SEE SHEET: AB-6
| | = ‘ B .
| | m
_ _
_ _ e e e & o e
_ _ 4 SP. @ 5'-67" = 22'-3" 7
| | x . |
| | &S &S
| |
| ? | ® ° ° ° ° ° ®
_ @ A _ = 5SP. @ 563" = 28'-3"
_ _
_ _
| |
| _ X
| | I T o
| | A )
| | : AR
| |
_ T _ ( ROCKY MOUNTAIN RAILINGS
| | SO . y 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432-0003  FAX (303) 432-2038
_ _ N 4 Y LY ® HAROLD D. THOMPSON W.R.F. DESIGNER GSM. INC.
_ _ _IHE____H___”_HH TIOCZ|_|>_Z Oo. CUSTOMER
| | s AERATION / DIGESTER PT. 6 | WEAVER CONSTRUCTION
| _ _ | rvst M10C22A41
| | O/\mm/\_m/\/\ O_|| >mm>|_|_oz \ U_Ommlﬁmm mw>m_Zm 2 DDB \_\_\\_m\\_\_ SCALE NO. PRINTS FOR DATE JOB NO.
L_MATCH LINE K - ’ R DATE AS 9P | _APPROVAL [ Ti-fe-T
SCALE u\m: — 1'_0" erection sy O THER'S NOTED E N O N w
FIELD CHECKED BY O|_|_I_ mmm DRAWING NO.
CUSTOMER P.0./JOB N@O@l@@%%@loo. %x_ @
S| L

REFER TO CONTRACT DWG.

DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

2-13" (FPI)
THIS DRAWING IS TABCO’S INTERPRETATION OF THE mZO,mem~M\>mOI?moﬂm DESIGN INTENT.
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.
1'=0” -1z V\%\
€
n.g -
8OKD—6A . ©
2 [ 1'—0" St
G 31.26°| 5 5/16" _©or
o)
b .
S ) ”a_v
R )
5__/4
80KD—5A 80KD—16E
- \‘f\\ - =
o
T il
80KD—19D ©
D—> 80KD—19E -
SN b-2 s e
ym_v [ve)
N 1»
I e 62
N Heo @ g8” 1"—1” 117
— © i
\ m ,__ /
\ : e SECTION /&
BOKD-5A] 9 7 BOKD—19E N —— sonz 3w -0 \D|7/
D—1 — 1 D-2 < TWO NEEDED ; ONE AS—SHOWN
\ (TYP) T / ONE OTHER HAND
\|_ BOKD—19E AN i - [BOKD—5A
D-2 E—— = D—1
_ (TYP)
03" 13T @ 117 = 11'=11” -
>EC TION 9 13T @ 117 = 11'=11" 95"
SCALE: 3/4" = 1'-0" @ = — 2
SECTION /B
SCALE: 3/4" = 1'-0" _@ 80KD—6A
D—1
215" (FPI) BOKD-5A
)
1'—0” ] e
. k
€, - \ & [
~_1{BOKD—19E ~
®
80KD—6A D—2 -
D—1 (TYP) o
93" 37T @ 117 = 2°—9”
€
BOKD—6A
0 SECTION /7
\ SCALE: 3/4” = 1'=0 .%
\ TWO NEEDED ; ONE AS—SHOWN
ONE OTHER HAND
80KD—BA| : : .
D—1 T =
~
X : ~—___ [ BOKD—5A \ I \
= o =
1_ ,1_ = \ ~ \ 75 R
~ o moﬂoﬂg ] - o
I // 80KD—19E o = . .
80KD—19D 5 W ] D—2 \ M
D—2 ® 5 (TYP) \ ™
(TYP) o °t6_| [BorD=ioE I
D—2 —— ) 3.
(TYP) @M 4T @ 117 = 3'-8" 80KD—19E ®
o
- . SECTION /D (77%)
o1 = 3-8 o4 =37 PLEASE PROVIDE APPROVED STRUCTURAL
: =1- 1
9+ wo g om
SECTION /Y ! e - 5 STEEL DRAWINGS PRIOR TO FABRICATION.
SCALE: 3/4” = 1'-0" %
SECTION /E\ "
SCALE: 3/4” = 1'—0" ./NE 3 g
O NERE iR o™ ROCKY MOUNTAIN RAILINGS
N 11839 E 51st AVE  DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432-2038
” HAROLD D. THOMPSON W.R.F. DESIGNER GSM. INC
_HOCZ._|>_Z~ CO. CUSTOMER
s AERATION / DIGESTER STAIRS | WEAVER CONSTRUCTION
— | FINISH 7\_\_OOMM>K_.\_
3 SCALE NO. PRINTS FOR DATE JOB NO.
g | o DDB oure 11/16 /11 AS OP | APPROVAL | fi-fei
erection sy O THER'S NOTED E N O N w
FIELD CHECKED BY OI_l_I_ mmm DRAWING NO.
CUSTOMER P.0./JOB N@Omlomhuwﬁvlo.o. %\_ w
S| L

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF ITEMS SHOWN WITHOUT PERMISSION. . I_lo I_|>_| _HV Oml_l wm

A o NN GOMEIANGE e T RE S NI O e N R ARG o INTENT. 2711 BASE MT. 70
r-0 "6 >3) EMBED N/A
O SIDE MT. 8
e
”6 y1_
o
€,
> 80KD—6A
N D—1
80KD—19D
D—2 .
I\
i
0
Il B
oo 1&2
m S~ mowﬁ% ;_d
5 80KD—19E L
- D—2 oo
(TYP) 80KD—5A | -~ M
D—1 ~
80KD—19F S
D—2 =
(TYP)
9T @ 117 = 8'-3 %" =
SECTION 9 975" 9T @ 117 = 8'—3
SCALE: 3/4" = 1'=0" %
SECTION /T
——— >-— SCALE: 3/4" = 1'-0" %
,\ém
R ok T
0% N
€ F 08
./OA,O D—1 A ﬂb@.
. O A
0 N
2 6 D
3 CH—3A
) D—2
5] 45
© 9.
%. /Q;u
o
> 80KD—6A
U} D—1 <
< S o D—1
m,vfw ¢ Op -
\ \,\xs\b JV
©. D—1 { 80KD—5A
) - / D1
% G
E ™ .
D—1 ! R i
up up 80KD—19F
N N ¥ 02
y S € V R0 ’ (77°)
CONC: 10 Ing
{oE EDCE of 2 ay OF ¢ 3T@ 117 = 2—9” 8"
, » AO /Zm \@,WQ‘ O\/\O
r30 =2 8 .
% i, - SECTION /7
%x_\m ® SCALE: 3/4" = 1'-0" %
© FOUR NEEDED ; TWO AS—SHOWN
V/.. TWO OTHER HAND
o 2
\ 9\/0
ES ) PLEASE PROVIDE APPROVED STRUCTURAL
oY 4,
- = &\%. STEEL DRAWINGS PRIOR TO FABRICATION.
N ©
45 60%.
3. CH—3A N
J* 0 D—2 b
6. . @M\W E o g
9~ —7
o 7 © N 2 ROCKY MOUNTAIN RAILINGS
0% . 3 N 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432—2038
\L =8 ® HAROLD D. THOMPSON W.R.F. DESICNER GSM, INC.
_HOCZ._|>_Z~ CO. CUSTOMER
SECONDARY CLARIFIERS - SECONDARY CLARIFIERS e CAVER CONSTRUCTION
SCALE: 3/16" = 1'=0Q” SEE SHEET: SC-8 W zz,mﬁIva \_\_\\_ @\\_\_ SCALE NO. PRINTS FOR DATE JOB NO.
5 |ox. DATE AS 9P | _APPROVAL | ii=te=1i
erecTion gy O THERS NOTED E N O N w
FIELD CHECKED BY OI_l_I_ mmm DRAWING NO.
CUSTOMER U.O.\Lom N@O@l@@%%@lo.o. %\_ m
S| L

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA

AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF ITEMS SHOWN WITHOUT PERMISSION. I_lo I_|> _I _HV O m I_l Ll O

THIS DRAWING IS TABCO'S INTERPRETATION OF THE WZQZWWE_M\>EOIZWOA.M DESIGN INTENT.

ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE mZQmemw\>mOI;moaw. w>mm 7\_|_|. Z\>
-8 (FPD) SIDE MT 40

il kil puu
1"-0 8% | >

9.
\
8OKD—7A| A 80KD—6A
D—2 D—1
\_
BOKD—6A )
D—1 b
yA'
80KD—19D ! ~___ [ BOKD—5A
D—2 / &0 D—1
80OKD—19F
X fo m D—2
=y 5 o (TYP)
® ] /
I /
M mowﬂlmzm W R_u / 80KD—5A
o (TYP) - D—1
m e ” s » @M:
/ w,l#nl_v: A_H_U_v /%/Aﬂu R N.ﬁ @ A\_ = @l@ m
— Ng © :
g =l g - B
-0 16 8 \ e N SECTION 5
© {
\_/ O \ I SCALE: 3/4” = 1'-0" %
_HW_ ;_d M 80KD—19E P
. . D-2 6) »_45»
i 1\“ (TYP) o gl
,,H © N , . 5n
5," i \ o | V18 1"_0"
1T @ 11" = 101" (= o)
SECTION /W ”
{ [@)] S
SCALE: 3/4” = 1'-0" % ,1_ M . ﬁﬂ
Fte) —
o
)
80KD—19D / 80KD—19D .
D—2 1 D—2 >
| 3-13 11T @ 117 = 10'=1 =
SECTION /W
SCALE: 3/4” = 1'=0" %
. L
R 80KD—19D
< D—2
1 = 80KD—5A w”o
T D—1 80KD—19E ©
,1 - D-2 ©
— TYP
3 i (TYP) &
() stTep 4+ 5
@ 6” HIGH |m- —
/DY 3
D
gm0
@M: w o y 3
8 7T @ 117 = 6'=5
. SECTION /17
80KD—7A =) \ 919
D—2 SCALE: 3/4” = 1"=0” 6
(TYP)
—1
80KD—4
%ﬁv A S I \%@ PLEASE PROVIDE APPROVED STRUCTURAL
STEEL DRAWINGS PRIOR TO FABRICATION.
BOKD—7A ROCKY MOUNTAIN RAILINGS
(TYP) N 11839 E 51st AVE DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432—2038
® HAROLD D. THOMPSON W.R.F. DESICNER GSM. INC.
_HOCZ._|>_Z~ CO. CUSTOMER
s PUMPING BLDG. & STAIRS WEAVER CONSTRUCTION

PUMPING & DISINFECTION BLDG. S O
_U C z _Hl Z O %m _U i mi Z ﬁm O 11 O Z _WW 7!@ O . SCALE: 3/8" = 1'-0" SEE SHEET: PD-5 H.maaz BY Oju__mmmimm Z%Wmo 2 ARFROVAL -t E N ON w

REVISION

SCALE: 3/8” = 1'-0 SEE SHEET: PD-5 Feo creckep sy O THERS e
CUSTOMER P.0./JOB N@Omlomhuwﬁvlo.o. %\_ @
S| ur

REFER TO CONTRACT DWG. DWG. NO.



THESE DRAWINGS ARE THE PROPERTY OF TUTTLE ALUMINUM & BRONZE, INC. FISHERS INDIANA
AND SHALL NOT BE REPRODUCED OR COPIED OR USED AS THE BASIS FOR THE MANUFACTURE OR
SALE OF ITEMS SHOWN WITHOUT PERMISSION.

THIS DRAWING IS TABCO'S INTERPRETATION OF THE ENGINEER'S/ARCHITECT'S DESIGN INTENT.
ANY CODE NONCOMPLIANCE IS THE RESPONSIBILITY OF THE ENGINEERS/ARCHITECTS.

A
N
80KD—6A
D—1
80KD—6A \\\\
D—1
2101 (FPI) ,\amw \\\\\M\
) i B Zey
‘_,IO: ‘_,I\_O%: — m
— o
\ [
4 % 80KD—19E s
80KD—7A 1 : | D—2 o
D—2 > - 1nvwwwvﬂ (TYP) "
— P a
= \\\\\\||||||L
N
| [
Y
®
% /
°©
80KD—19D| | — |
D—2
3-0" 11T @ 117 = 10'=1" SORD-ISE N
SECTION /P o 5/
_ N ™ [BOKD-5A
SCALE: 3/4" = {'=0" 910 ~ D—1
i e V/
. — N
(R - S )
G 5
18T @ 11” = 16'—6"
mu
g ©
' SECTION /R
O SCALE: 3/4” = 1'-0" @ \_O
>
A
80KD—19D
D—2 ///////
2 80KD—6A
n1_u D—1
©
i / /
P 8OKD—19E o : //////
D—2 _ — -
m = PN :
Q] —
. / I = PLEASE PROVIDE APPROVED STRUCTURAL
N N Ny N/ STEEL DRAWINGS PRIOR TO FABRICATION.
L N ?
I @
///////////// . ///f/mw
AN ® m
S « mommummm A \\\‘ﬂx\\‘ﬂW/
(TYP) | ROCKY MOUNTAIN RAILINGS
il 11839 E 51st AVE  DENVER, CO 80239 PHONE (303) 432—0003  FAX (303) 432—2038
Am: T @117 = 2—-9” @M: ” HAROLD D. THOMPSON W.R.F. PESIGNER GSM. INC.
e FOUNTAIN, CO. ,
1T @ 11" = 10'—1 T WEAVER CONSTRUCTION
oeras STAIR SECTIONS ——
SECTION /0™ SECTION /o™ _ [ M10C22A41
O { 9ho SCALE: 3/4" = 1'—0" 9Nnao 2 | .- DDB OATE \_\_\\_m\\_\_ m%,wm NO. PRINTS FOR DATE JOB NO.
L 3/4 = 1= o 9P | APPROVAL _[fi-fe=fi
erecTion gy O THERS NOTED E N O N w
FIELD CHECKED BY O|_|_|_ mmm DRAWING NO.
CUSTOMER P.0./JOB N@O@l@@%ﬂ@lo.o. %\_ \_ O
S| ur

REFER TO CONTRACT DWG. DWG. NO.



