CHANGE ORDER

PROJECT: Midland Trace Trail — Phase 2

OWNER: City of Westfield — Park and Recreation

2728 East 171 Street
Westfield, IN 46074
CONTRACTOR: Gibraltar Construction Company

ORIGINAL CONTRACT DATE: 8-5-10

DATE OF ISSUANCE:

You are directed to make the following changes in the Contract Documents.

Description: Instead of installing traditional concrete footers for the wing walls and abutments for the bridge; changed to

helical piers. See attached sheets.

Purpose Justification of Change Order: This will speed up construction timeline and decrease the overall construction

cost.

CHANGE IN CONTRACT PRICE

Original Contract Price
$ 198,400

CHANGE IN CONTRACT TIME

Original Contract Time
11-1-10 (Completion)

days or date

Previous Change Order No.
$ N/A

Net change from previous Change Orders
N/A

days

Contract Price prior to this Change Order
$ 198,400

Contract Time prior to this Change Order
11-1-10

days or date

Net Increase (Decrease) of this Change Order
$ (12,600)

Net Increase (Decrease) of this Change Order
(5) Days

days

Contract Price with all approved Change Orders
$ 185,800

Contract Time with all approved Change Orders
10-27-10

days or date

s

RECOMMENDED: APPROVED: APPROVED:
by: Neil Van Trees by: by:
City of Westfield Redevelopment Commission Contractor



City of Westfield
Midland Trace Trail -
East Leg- Phase 2

Calculations

PROJECT:
Midland Trace Trail - East Leg — Phase 2

PREPARED FOR:
AcculLevel
9495 North Waldron Road
Rossville, IN 46065
(765) 379-2617

PREPARED BY:

Silver Creek Engineering, Inc.
7225 Woodland Drive, Suite 200
Indianapolis, IN 46278
(317) 297-5610

DATE:
September 21, 2010

DESIGNER:
Scott Szentes, P.E.
Graeme Sharpe, P.E.

JOB NUMBER:
10331
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HeliCAP-v2.0 SUMMARY REPORT

Job Name: Midland Trace - SCE Analysis

Job Number:

Boring Number: 102

Water Table Depth:

9/15/2010 2:27:03 PM

X:\Jobs\2010\10331\HeliCap\Chance-B-102.mdb

None No Load Zone: 1.0ft

Application: Compression

Capacity Summary

Pile Helix Ult. Helix Ultimate Installation
Number Depth Bearing Recommended Torque
(ft) Capacity Helix Capacity (ft-Ibs)
(kips) (kips)
Number:1
Product: RS2875.203 Helix Gr:50 Thk:1/2"
Helix Strength: 50.0 kips
Datum Depth:0.0 Length:28.0 Angle:90.0
Friction Analysis Method: US Navy
Friction Type: Steel Dia:2.9 Length:27.5
12" helix 23.0 15.5t 15.5t
15.5¢ 15.5¢
10" helix 25.5 10.7t 10.7t
25.1c 25.1c
8" helix 275 20.8t 20.8t
21.8c 21.8c
Total Ult. Helix
Tension (Qbt\Qht) 47.1t 47.1t
Total Ult. Helix
Compression (Qbc\Qhc) 62.6¢ 62.6¢ 5961
Total Ult.Friction(Qf) 14.2t/c 14.2t/c
Total Ult.-Combined
Capacity(Qc) 76.8c 76.8c
Soil Profile
Top of Soil Cohesion N Bond Angle of Nc \ Ng In-situ Effect.
Layer Type (psf) Value Internal Unit Unit
Depth (psf) Friction Weight Weight
(ft) (Degrees) (pcf) (pcf)
0.0 1-Clay Fill 0 0 . 0.0 9\ 0 70 70
1.0 1-Clay Fill 0 0 . 0.0 9\ 0 70 70
3.0 Clay 2250 18 718 0.0 9\ 0 116 116
22.0 Clay 2250 18 718 0.0 9\ 0 116 116
26.0 Sand 0 22 1470 335 0\ 21 112 112
27.5 Sand 0 22 2138 33.5 0\ 21 112 112

Page 1




HeliCAP-v2.0 SUMMARY REPORT

Job Name: Midland Trace - SCE Analysis
Job Number:

Boring Number: 102

Water Table Depth: None

Application: Compression

50.0 Clay 2750 22 726

Page 2

No Load Zone:

0.0

9/15/2010 2:27:03 PM
X:\Jobs\2010\10331\HeliCap\Chance-B-102.mdb

1.0ft

120 120

JeliCAP =

Metical Capacity Design Software
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KEVIN SUMNER
Line


Shaft Material:

Torque Rating:

Helices:

Couplings:

Fasteners:

Welding:

Helical Steel Pier Material Specification

27/8” Q.D.
HSS (2.87570D x 0.276” wall thickness)

8,000 ft. 1bs.

ASTM hot rolled carbon steel with 1/2” or 3/8” thick plate, ASTM A570
structural Grade 50, formed on matching metal dies to a true helical
configuration. (See below chart for capacities.)

Couplings are cut from 3 1/2” OD schedule 80 A500 grade C pipe .300”
wall thickness that is located and welded in place forming consistent
strength equivalencies with the shaft.

Two 3/4” diameter ASTM A320 grade S or approved equal.

Performed by certified welders in accordance with AWS D1.1

Helix Thickness| Helix Diameter | Helix Bearing Area | Single Helix Axial Load
Rating (KIPS)
3/8” 8 0.278 61.5
3/8” 10” 0.471 45.0
3/8” 127 0.694 31.5
3/8” 147 0.972 24.5
1727 8" 0.278 72.0
1/2” 10~ 0.471 54.0
127 127 0.694 45.0

Disclaimer: The in-situ axial capacity of a helical pile is dependent on an analysis of the
interaction between the helical bearing plates and the site specific soil conditions.
Therefore, the ultimate capacity of the pile may be less than the ultimate mechanical
rating of the pile, The ultimate capacity may be limited to ultimate torque ratings.
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PREDICTION QF PILE CAPACITIES (Comtinued) Page 3

AXIAL CAPACITY: INSTALLATION TORQUE METHOD

The average ‘orque achieved during the last 3 {0 5 fest of thair instei ation is generally proportional 1o the axial
ultimate capacily of helical anchors and foundations. For all practical purposes, this reletionship is inear. An anchor
instalied at 6,000 ft. Ibs. will have approximately twice the capacity of the same anchor instalied at the same location
&t 3,000 fi.lbs. This empirical relationship can vary with the shaft diameter and soil properiies. Example: Fora 1.5
square shaft anchor installed into clay soil with & biow count of 12, we would recommend a Torgue Factor of 19.
When installed into clay at 2,000 {t.Ibs., this anchor would have an estimated ulimats capacity of 20,000 Ibs. For this
same anchor mstailed into sand (C = 0), we would genersily recommend a Torgue Faciar of 5. It is interesting to
nele that the size and guaniity of helixes do not significersiy effect the Torque Factor {i.e. at a certain torguz
an anchor will achieve a corresponding capaeity regardiess of heiix configuration.). If subsoil information is
unavailabie (or i the scifl is both clay and sand), we recommend that you assume the soil tc be clay. It should be
nciad that as shet diameters increase the Torgue Factor will decraasa. [ the shaft diametsr of the anchor discussed
above was increased to 3.5" diameter, the Torque Factors would be reduced to 7 for clay and 10 for sand. FasFab
does nof generzlly recommend the Installation Torgue Wethod for shaft dizmeters larger than 3.5,

Torgue Factors for various anchor configurations and soil properties should be supplied by the
manufacturer. It is our experience that the installaiion Torcue Method ((TH) usually provides conservative
resulis but we recommend field testing fo verify or modiy the Torgue Factor for the particular project, For
piles subjected to compression loads, soil data should be raviewed andfor anchor fests conducied so as o verify that
the bearing capacily of the soif remains constant or increases in the area beneaih the pile.

To facilitate torgue monitoring, FasFab recommends the use of a condinuous readout torque indicator for hydraulic
torque motors. The minimum torsional strength of the 27%" helical pipe is B,000 foot pounds.

‘The use of shear pins or other torgus iimiling or pressure relief devices (without continuous readout) is not
an accepted or approved mathed for determining installstion torque.

LATERAL CAPACITY: BROMS' METHOD

To resist lateral loads, the top section of piles may be of a grester diameter than the botlom section which increases
the {ateral capaciiy of the pile.

FasFab ufilizes Broms' method to defarmine the ulimzte laterai resistance of the type of plles discusssd
nere. These piies are ciassified as "Unrestrained or Free-Head Short Rigid Piles™. Broms’ method is
genarally considered to be a reliable method of predicting lateral capachly of these piles. ¥e recommend that
the engineer familizrize himseliiherself with the following articies:

Bangr B. Broms. "Lateral Resistance of Piles in Cohesionless Soiis*, Srocesdings of the Americar Socisty of Civil Engineers. Jowrnal of the Soil
Mashanics and Foundations Division, May 19564,

Sengt B. Broms, "Laleral Resistancs of Plles in Gohesive Soils”, Froseedings of the American Socisty of Civil Engineers, Joumnz! of ihe Soi
Mechanias and Foundations Division, May 1954,

For *short"piles, the lateral capacily is totafly dependent on the scil resistancs, while "long” piles are dependent on the
yield moment of the pile iiself.

Broms’ theory can be eesily demonstrated by 2 shearfmoment diagram for either "cohasive® or "colissionless” soits.
A simple statical sohution of these diagrams Wili yield the required embadment depth and shaft diameter of the fop
section to resist the specified lateral load. In addition, the maximum bending momeni of the top section can be
readily determined. For cohesive soils, Broms' method should ba limited to pile diamelers of 12.78" or Jess. For
cohiesionless sofls, Broms®

method does noi seem to be limited. The following reaction/shear/mement diagrams are enclosed hare,

1. Drawing No. 821102 Cohesive Soils
2. Drawing Nc. 940331-T  Cohesioniess Soils

(BM COMPATIBLE SOFTWARE

To facilitate the design and selaction of helical anchors and foundations discussed hare, FasFeb has
developed the following specialized (stand alone) DOS softwars io assist the enginesr. These
programs are exiremely "user friendiy” and will run on any 18M compaiible compuier. Resulis ars
read directly from the screen and complete calculation reports may be printad. Programs
automatically accommodaie viriually ail types of printers, including laser, dot matrix and bubbla jei.
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1. COORDINATE ALL WORK WITH DRAWINGS AS PREPARED BY EMH&T INC. DATED JULY 17, 2009 AND AN HELICAL PIER % LLl
OCTOBER 17, 2009 (ADDENDUM #1). N BATTER 15" || Z [75)
2. VERIFY ALL DIMENSIONS AND SITE CONDITIONS WITH STRUCTURAL AND ARCHITECTURAL DRAWINGS N TO EAST <C —
BEFORE PROCEEDING WITH NEW CONSTRUCTION. NOTIFY THE ENGINEER OF ANY DISCREPANCIES AN 80k o T =
BEFORE PROCEEDING WITH WORK IN THE AREA UNDER QUESTION. N Wik, E o =
3. % INDICATES HELICAL PIER AND CONSTRUCTION BRACKET TO BE INSTALLED IN NEW CONCRETE R Q) o
ABUTMENT. HELICAL PIERS ARE TO BE SPACED AS SHOWN IN THE DRAWINGS. HELICAL PIERS N L —
SHALL BE INSTALLED TO SUPPORT THE SHOWN ULTIMATE LOAD ON THE PLAN ([XXk|= TOTAL N a0 < &)
ULTIMATE LOAD). ULTIMATE LOAD = 2X WORKING LOAD, UN.O. HELICAL PIER (HP1 — HP10) 1'-0" — = ~
VERITCAL CAPACITY = 70k (ULTIMATE). AN g g 19p) < I<_E
4. ITIS THE RESPONSIBILITY OF THE HELICAL PIER CONTRACTOR TO FIELD DETERMINE THE EXACT N\ . <t 0O O
LOCATION, DEPTH, AND SIZE OF ALL UNDERGROUND UTILITIES PRIOR TO COMMENCING WITH ANY 3-0 w = =
WORK. IF A UTILITY IS LOCATED WHERE A NEW HELICAL PIER IS PROPOSED THE ENGINEER SHALL AN ' "
BE NOTIFIED PRIOR TO PROCEEDING WITH ANY WORK IN THE AREA UNDER QUESTION. N >
5. FOR DETAILS OF SUBSURFACE CONDITIONS, REFER TO SUBSURFACE SOILS INVESTIGATION REPORT N\ < O
PREPARED BY PROFESSIONAL SERVICES INDUSTRIES, INC. DATED NOVEMBER 30, 2009. N\ o W L
6. SOIL ANCHOR INDICATES A TENSION/COMPRESSION HELICAL PIER MEMBER SPACED AS SHOWN IN THE N — LL o
DRAWINGS. SOIL ANCHOR HELICAL PIERS SHALL BE INSTALLED TO SUPPORT THE LISTED ULTIMATE w b= L
LOAD ( [XXk|= TOTAL ULTIMATE LOAD). ULTIMATE LOAD = 1.5X WORKING LOAD. N\ O EIIJ) o
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