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

Englewood, CO 80110

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

SUBMITTAL TRANSMITAL

December 15, 2011
WCM Submittal No: 05500-005.B

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: Resubmittal - RMR’s letter of response to GMS’s review of 05500-001.A -
Load Testing and Structural Calculations.

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

SPEC SECTION: 05500 - Metal Fabrications
PREVIOUS SUBMISSION DATES: 11/28/11

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: 12/15/11

Reviewed by: H.C. Myers

( X) Reviewed Without Comments
() Reviewed With Comments




ROCKY MOUNTAIN RAILINGS

December 15, 2011

Weaver Construction
3679 S. Huron St. Suite 404
Englewood, CO. 80110

Re: Harold D. Thompson R.W.R.F. & Lower Fountain Metro. S.D.D - R2027
Subject: Response Letter

This is Rocky Mountain Railings response to GSM. Inc’s review comments,

Comment #1

GMS, Inc. is in receipt of the shop submittal identified as 05500-005 which was followed by Shop
Submittal No. 05500-005A. Based upon our review of Submittal No. 05500-005A, this submittal
supersedes the initial submittal of 05500-005. Therefore, the comments below apply to Submittal
No. 05500-005A.

Response #1
Acknowledged

Comment #2

A certification from ATEC Associates, Inc. was provided for load testing of the aluminum handrail
titted, TABCO 2500 CONSTRUCITON. The testing data was provided on February 7, 1986. We
guestion whether the certification provided is applicable to this handrail and if there is data more
current than 25-year old data. Several pages following the certification is a letter provided by
Rocky Mountain Railings, Inc. stating as of January 1, 2007, they have changed the aluminum
alloy being used for the Schedule 40 pipe. Since this change was instituted in January 2007, we
guestion the validity of the certification letter prepared in 1986

Response #2
Attached is test data that was done on 8/12/2009 for another project that we worked on. The
loads required per the specification are congruent.

Comment #3
We acknowledge the use of the aluminum alloy 6105-T5 and take no exception to the use of this
material.

Response #3
Acknowledged

Comment #4

Reference is made to Marson stainless rivets in the shop submittal. No rivets are to be used in
the fabrication and installation of the handrail system proposed for use at the LFMSDD
HDTRWRF.

Response #4
No reference was made to said specific company and the mention of a blind rivet has been
removed from the submittals.



Comment #5
H.B. Tenemecol: No Exceptions Taken

Response #5
Acknowledged

Comment #6
Hilti HIT-RE 500 epoxy adhesive anchoring system: No Exceptions Taken

Response #6
Acknowledged

Comment #7
Design calculations: No Exceptions Taken

Response #8
Acknowledged

Sincerely,

Danny Brown

Rocky Mountain Railings
dbrown@rockymountainrailings.com

11939 E. 51% Ave. Denver, CO. 80239. Phone (303) 432-0003. Fax (303) 432-2038
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ROY E. WOOTEN and ASSOCIATES

* Consulting Engineers ° wootenrp@aol.com
7585 West Arkansas Avenue, Suite 206, Lakewood, CO 80232, Ph. (303)980-8603 Fax (303)980-8647

August 12, 2009

Mr. Scot Hooper

Rocky Mountain Railings
11939 East 51% Avenue
Denver, Colorado 80239

REFERENCE: RMR NO. R1376

SAN JOSE, CALIFORNIA

Dear Mr. Hooper,

At your request, full size tests were conducted on August 7, 2009 as required by the City of San Jose, California.

The purpose of the tests is to verify the adequacy of rails, posts, fittings and bases associated with the subject
project. The tests were conducted at the facilities of Reliance Industries, LLC, 10790 W. 50 Avenue, Wheat

Ridge, Colorado 80033, specifically, lead engineer Daniel Adam in conjunction with you and me as coordinates

and observers. The following tests were conducted with results tabulated:

1.

Post and Base Connections — 1-1/2” @ schedule 40, 6005-T5 with 12” standard stiffeners in 16E 5”x 57,
four (4) hole base mounts with ¥2” @ T 316 stainless steel machine bolts anchored to a W10 x 33 steel
beam. Posts were spaced 12°-0 apart and loads applied with a calibrated hydraulic ram system. Ram was
supported on a pipe to minimize the dead load influence to the system. Deflections were measured to the
nearest 1/16” and compared with calculated deflections assuming a fixed base condition. Measure
deflections at all loads, i.e., 200 Ib., 250 1b., and 300 Ib. were 2 + times greater than calculated loads as
would be expected due to minor looseness in pipe-to-basé mount fitting. Also some rotation of the fitting
occurs as load is applied and the base collar and /2" plate deflects due to bolt spacing, 3-1/2” x 3-1/2”.
See 16E drawing sketches. '

Post and Base Connections — West post is 1-1/2” @ schedule 80 in 16 H 5” x 8” four (4) bolt base;
East post is unstiffened 1-1/2”@ schedule 40 in 2-5/8” x 7” 2-bolt 11C base. Posts are spaced 12°-6 o.c.
and bases anchored to the W10 x 33 beam with 1/2” @ T 316 stainless steel machine bolts. Anchor bolt
spacing of 16H base is 6-1/4” x 3-1/2”; Bolt spacing of 11C base is 4-3/8”. Hydraulic ram is supported
on pipe to negate dead load influence. Loads of 200 Ibs, 250 Ibs, and 300 Ibs. were applied and overall
lengths of deflected posts measured and individual post deflection calculated by inverse I ratio. These
proportioned measured deflections were compared to fixed base caiculated deflections. Measured
proportioned deflections were 2-3/4 + times calculated deflection for Schedule 80 posts, all loads and 2-



3/4 +/- for 200 Ib. and 250 Ib. load on Schedule 40 post. At 300 lbs., Schedule 40 post measured
deflection jumped to 3-3/8 times calculated. The 11C base fitting went from elastic stress range into
plastic and 4" measured permanent base plate deformation was measured. The increased measured
deflection of both posts and bases is probably due to the winder bolt spacing allowing more rotation of the
2” thick base plate/collar sections as compared to Test 1.

3.  Continuous Top Rail Splice/Expansion Joint Connection — Top rail is 1-1/2” @ Sch 40, 6005 TS
connected to four 1-1/2” @ posts, 3 spaces at 6°-0 o.c. and 8” overhang each end. West rail length is 12”-
2 and east rail length is 7°-2. Splice/expansion joint is standard 6” from east mid post. Test loads of 300
plus pounds are applied to middle 6°-0 span at 6”, 1°-6, 2°-6, 3°-6, 4°-6 and 5°-6 from west mid post.
Center deflection was measured to nearest 1/16™ as each load was recorded and visual inspection of the
splice/expansion joint to check for displacement. Only visual displacement was observed at 340 Ib. load
applied just west of joint, i.e., 5°- 5-7/8”. Splice joint flat head #20 screws removed from west side to
form expansion joint condition then reloaded to 340 Ib. Maximum vertical displacement was less than
1/64” visually, approximately the fit differential between the ID of the rail and the OD of the fitting, i.e.,
1.610” vs 1.596”,

In summary, the results of the tests substantiate the calculated performance of the products, rails, posts, fittings,
anchorages, connectors, etc., of the Rocky Mountain Railing System for the San Jose, California W.P.C.P.,
Phase II Project, Job No. R1376. We did not test post installed concrete anchors since these are special
proprietary products requiring ICC testing and approval for each Supplier’s systems. Base mount 11C is not
part of the San Jose package but was tested to check the calculated performance.

Since both, 16E and 16H, four (4) bolts base mount fittings are being considered for the project and both
previously submitted for review and comment, the final acceptance will be by the City of San Jose personnel
individual preference. Both are adequate. Actual field deflections will be less than those measured since global

geometry, i.e., used on circular tanks, will allow deflections to be resisted by axial tension or compression of the
top rail system.

Let me know if any clarification or additional backup data is requested.

Very truly yours,

ﬁz/%//\

Roy E. Wooten, P.E.

Attachments
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Table 3.3-1

MINIMUM MECHANICAL PROPERTIES FOR ALUMINUM ALLOYS

THICKNESS . . g F %ﬁﬁ?‘gf
ALLOY AND TEMPER PROBUCT RANGE k:i k:' k:i k""' ELASTICITY?
in, E (ksi)
5052-0 Sheet & Plate 0.006 io 3.000 25 2.5 95 16 10,200
-H32 Sheet & Plaie All 31 23 21 19 10,200
-H34 Cold Fin. Rod & Bar All 34 28 24 20 10,200
-H36 men Tube
0008100162 37 20 26 22 10,200
5083-Q Extmsions up thru 5.000 39 16 16 24 10,400
Hitt Extrusions up thiu 0.500 40 24 21 24 10,400
-H111 Extrusions 0.501 to 5.000 40 24 21 23 10,400
-0 Sheet & Plale 0.051 t0 1.500 40 18 18 25 10,400
-Hit6 Sheet & Plate 0.188 to 1.50¢ 4 31 26 26 10,400
-H32, Haz1 Sheeat & Plats 0.188 o 1.500 44 31 26 28 10,400
-H116 Piate 1.501 10 3.000 41 29 24 24 10,400
-H32, H321 Plate 1.501 to 3.000 41 29 24 24 10,400
5086-0 Extrusions up thru 5.000 35 14 14 21 10,400
-H111 Extrusions up thru 0.500 36 21 18 21 10,400
H1t1 Extrusions 0.501 to 5.000 36 21 18 21 10,400
£ Sheet & Plate 0.020 to 2.000 35 14 14 21 10,400
Hi112 Plats 0.025 to 0.498 36 18 17 22 10,400
H1i2 Plate 0.500t0 1.000 s 16 16 21 10,400
-H112 Plate 1.001 t0 2.000 35 14 15 21 10,400
-H112 Plate 2.001 to 3.000 34 14 15 2t 10,400
H11& Sheet & Plate All 40 28 26 24 10,400
-H3z2 Shast & Plate All 40 28 28 24 10,400
Drawn Tube
-H34 Sheot & Plate All a4 34 32 26 10,400
Drawn Tube :
5154-H38 §_l‘_l_8_33 0.006 f0 0.128 45 35 33 24 10,300
5454-0 Extrusions up thru 5.000 31 12 12 19 10,400
111 Extrusions up thry 0.500 33 18 16 20 10,400
-Hi11 Extrusions 0.501 to 5.000 33 18 16 19 10,400
Hi12 Extrusions up thru 5.000 31 12 13 19 10,400
-0 Shest & Plate 0.020 1t 3.000 31 12 12 19 10,400
-H32 Shaet & Plate 0.020 0 2.000 36 26 24 21 10,400
-H34 __Sheet & Piate 0.020 1o 1.000 39 29 27 23 10,400
54560 Sheet & Plate 0.051 to 1.500 42 18 18 26 10,400
“H116 Sheet & Plate 0.188 10 1.250 48 33 27 27 10,400
-H3z2, H321 Sheet & Plate 0.18810 1.250 48 33 27 27 10,400
+Hi16 Plata 1.251 to 1.500 44 31 25 25 10,400
“H32, H321 Plate 1.251 t0 1.500 44 31 25 25 10,400
H116 Plate 1.501 to 3.000 4 20 25 25 10,400
-H32, Ha21 Piate 1501103000 41 20 25 25 10,400
£005-TS Extrusions up thru 1.000 38 35 35 24 10,100
8061-T6, 7651 Sheat & Piate 0.01010 4.000 42 a5 as 27 10,100
-T6, T8510, T6511 Extrusions Al 38 35 as 24 10,100
-T6, T651 Cold Fin. Rod & Bar up thru 8.000 42 35 35 25 10,100
-T6 Drawn Tube 0.025 to 0.500 42 35 35 27 10,100
-T8 Pipe All 38 3 35 24 10,100
6053-T5, Extnusions up thru 0.500 22 16 16 13 10,100
7852 Extrusions up thre 1.000 22 16 16 13 10,100
TS Extrusions 0.300 to 1.000 21 18 15 12 10,100
-T6 Extrusions & Pipe All 3025 25 18 10,100
6066-T6, 16510, 16511 Extrusions All 50 45 45 27 10,100
6070-T6, 162 Extrusions thiy 2.9 4845 45 20 10,1
6105-T5 Extrusions up thiu 0.500 38 35 35 24 10,100
6351-T5 Extrusions up thns 1.000 38 as 35 24 10,100
6351-T8 Extrusions up thu 0.750 42 37 37 27 10,100
6463-16 Extrusions up thru 0.500 3 __ 25 25 ig 10,100
7008-T53 Extrusions up thru 0,750 50 44 43 28 10,500

o

1. F, and F, are minimum specifled valuas (except £y, for 1100-H12, H34 Cold Finished Rod and Bar and Drawn Tube, Aldiad 3003-H18 Sheet and
mu&wmmw&umim“mhmmmw other strength properties are comssponding minimum expectsd

2, Typical values, For deflection calculations an average modulus of elasticlty Is used; this is 100 ksi lower than values in this column.
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TABLE 22 - PIPES

Outside inside Wall
Nominaf Diameter Diamater Thickness Area
Pipe Schedule oD 1)) t Weight A i s r
Size No. in. in. in. /it in? int in* in. Ryt
112 5 1800 1770 0.065 0.441 0.375 0.158 0.166 0.649 14.1
10 1800 1.682 0.108 a.721 0.613 0.247 02680 0.634 8.2
40 1.800 1.610 0.145 0.940 0.799 0310 0326 0623 8.1
80 1900 1.500 8.200 126 1.07 0.391 0412 0.606 43
160 1.800 1338 0.281 168 143 0.482 0.508 0.581 29
2 5 2375 2.245 0.065 0.555 0.472 0.315 0265 0817 178
10 2375 2.157 0.108 0913 0.778 0.488 0.420 0802 104
40 2.3758 2.067 0.154 126 1.07 0.666 0.581 0.787 72
BO 2375 1939 0.218 14 148 0.868 0.731 0.766 49
160 2375 1.687 0.344 2.58 2.19 118 0.880 0.728 3.0
212 5 2.875 2.708 0.083 0.856 0.728 0.710 0.494 0.988 188
10 2.875 2.635 0.120 122 104 0.887 0687 0975 1.5
40 2.875 2.469 0.203 2.00 170 153 1.06 0.947 66
80 2.875 2.328 0.276 285 225 182 134 0924 4.7
160 2.875 2.125 0375 3.46 285 2.35 164 0.894 33
3 5 3.500 3.334 0.083 108 0.891 130 0.744 1.21 206
10 3.500 3.260 0.120 1.50 127 182 1.04 120 14,1
40 3.500 3.088 0.216 262 2.23 3.02 172 116 76
80 3.500 2.500 0.300 3.55 3.02 389 223 114 53
160 3.500 2624 0.438 495 4.21 5.04 2.88 1.08 35
31/2 5 4.000 3.834 0.083 120 1.02 1.96 088 139 236
4
5
]
80 6.625 5.761 0432 9.88 8.40 40.5 12:2 218 72
120 6.625 5.501 0.562 12.6 10.7 49.6 15.0 215 54
160 6.625 5.187 0.718 15.7 133 59.0 178 2.10 4.1
vi-32
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