
3810 Northdale Blvd., Suite 200; Tampa, FL  (813) 264-9500  (813) 264-6689 (fax) 
    

DATE: February 5, 2015 PCL JOB NO: 5515002 

ATTN: Kristin Higgins, P.E.  TRANSMITTAL NO: 006 

To: State of Vermont Agency of Transportation 
One National Life Drive 
Montpelier, VT 05633-5001 
(802) 828-0053 

Re: Hartford Lateral Slide 
Project No.: IM 091-2(79)  

 Contract ID.: 12A132    County:  Windsor  PCL FILE NO: 5515002-6 

WE ARE SENDING X Attached Under separate cover via Email & SP the following: 
Shop drawings Prints  X Plans Samples X Specifications 
Copy of Letter Change Order X Other

COPIES SPEC. REVISION DESCRIPTION 

1
900.630 
900.640 
900.645 

 Micropiles – Procedures, Equipment & Material Specs, Qualifications 

    
    
    
    
    
    

TRANSMITTED for as checked below: 

X For approval Approved as submitted Resubmit 1 Copies for approval 
For your use Approved as noted Submit Copies for distribution 
As requested Returned for corrections Return Corrected prints 
For review and comment       

By: Erich Heymann, Project Engineer 

COPY TO: Project Files  

Remarks:     

Please return an email of this approved submittal to Erich Heymann (ewheymann@pcl.com) and 
Jeremy Mackling (jmackling@pcl.com).

Per the attached submittal, drill spoils will be contained in pits and removal will be the responsibility of 
PCL. PCL will submit a separate plan for handling of the material if it is required to be removed from 
the site.
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3810 Northdale Blvd., Suite 200; Tampa, FL  (813) 264-9500  (813) 264-6689 (fax) 
    

SUBMITTAL NO. :  006 
Micropiles

Item No.    Specification    Description 

1     900.630         Micropiles – Procedures, Equipment & 
     900.640         Material Specs, Qualifications 
     900.645 

PROJECT:
HARTFORD LATERAL SLIDE

PROJECT NO.: IM 091-2(79) 
CONTRACT ID.: 12A132 

OWNER:
STATE OF VERMONT AGENCY OF TRANSPORTATION 

ENGINEER OF RECORD:
STATE OF VERMONT AGENCY OF TRANSPORTATION

CONTRACTOR:
PCL CIVIL CONSTRUCTORS, INC. 

FEBRUARY 5, 2015

Hartford IM091-2(79) Micropile Rebub 2-18-2015.pdf

CB/CE/ED/GL WDL

February 5, 2015
Yes Rejected

KH 02/18/2015



Hayward Baker Inc.  

 www.haywardbaker.com

February 4, 2015 

Mr. Jeremy Mackling 
PCL Civil Constructors, Inc.
3810 Northdale Blvd Ste 200 
Tampa, FL 33624

Re: Hartford IM 091-2 (79) 
 Bridge improvement project 
 Hartford, Vermont 
 Micropile Submittal  

Dear Mr. Mackling, 

Hayward Baker, Inc. (HBI) is pleased to provide our micropile submittal for the aforementioned site in Hartford, VT.  The 
piles will be installed in accordance with the plans and specifications as per State of Vermont Agency of Transportation dwg. 
Sheet 100 of 166 attached.

The following information is included in this submission: 
Micropile drawing and numbering plan 
Klemm rig data sheets 
Grout Pump equipment data sheets 
Pile installation procedure 
Sample minipile log sheet  
Proposed Grout mix and previous grout break reports 
Mill Test reports for Type I/II cement. 
Cut sheets for the proposed bar material and centralizers. 
Material certifications for core steel will be supplied upon receipt and prior to installation.  
Qualifications 

Should you have any questions regarding the information contained herein please don’t hesitate to contact me at 
401.334.2565.  

Very truly yours, 

HAYWARD BAKER, INC. 

Richard K. Wilhelmsen 
Division Manager 
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Drill Rig and Equipment Cut-sheets: 
 

 
We will be utilizing the diesel powered Klemm 704 and Davey Kent DK-525 drill rigs for the work. (or similar). Both rigs have 
sectional masts for low headroom access. The Cut sheets for the rigs are enclosed.  
 
Mixing and pumping grout will be accomplished with the ChemGrout CG-500 mixer and Moyno pump system.  Cut sheets are 
enclosed.  
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Widest Selection of Grouting Equipment in the World

The CG-500 Series are balanced systems that
enable high volume production and continuous
mixing for a broad range of applications.

For grouting tunnels, shafts, dams, mines, void filling,
tiebacks, piling encasements, rock grouting & wells.

Mixes & pumps neat cement or cement/sand grouts.
Mixing & pumping all on one skid for fast mobilization.

Power options include air, hydraulic, electric/hydraulic
gas/hydraulic & diesel/hydraulic.

Maximum output 20 gpm (76 lpm). Maximum pressure
174 psi (12 Bar), optional 261 psi (18 Bar).

Two 70 gallon (265 liter) mixing tanks & a 15 gallon
(57 liter) holding hopper allows continuous production.

Specially designed mix tank
provides high shearing action for
thorough and complete particle
wetting, producing superior grout.

CG-500 Versatile SeriesCG-500 Versatile Series

CG500/2C6/A
Air Powered
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CG500 Pump 2C6 3C6

Pump open throat, non pulsating

Maximum Output 20 gpm (76 lpm)

Maximum Pressure 174 psi (12 Bar) 261 psi (18 Bar)

CG500 Power Required Weight Size

Air 250 cfm, 100 psi 1100 lbs 88L X 34W X 58H

Hydraulic 12 gpm,1200 psi 1050 lbs 88L X 34W X 58H

Electric/Hydraulic *3 Phase only 1550 lbs 88L X 34W X 58H

Gas/Hydraulic Self contained 1425 lbs 88L X 34W X 58H

Diesel/Hydraulic Self contained 1625 lbs 100L X 34WX 58H

Industries

Specifications

Widest Selection of Grouting Equipment in the World

Tunneling Well Drilling Geotechnical
Construction Mining Municipal
Restoration Highway

CG-500GH
Gas/Hydraulic

Grout Hose. Equipped with quick
disconnect fittings. Available in
25 and 50 foot lengths.

Water Meters.
Available in
manual or
automatic.
Accurately
measures the
water for 
each batch.

Applications include:
Soil compaction, rock grouting, void-filling, waterproofing, 
soil anchors, cable bolts, rock bolts, well encasements, 
contact grouting, well abandonment, marine/underwater, post
tensioning, precast, machine base installation, self-leveling
floor underlayments, slab undersealing and slabjacking.

Diaphragm
Protected
Pressure
Gauge.

Mechanical
Surface
Packer.

Equipped 
with shut-off

valve and 
a quick

disconnect
fitting.

New high-strength aluminum alloy
progressing cavity pump with quick

access cleanout port.

Chemgrout, Inc., P.O. Box 1140, 805 E. 31st Street, LaGrange Park, IL 60526 USA • Phone: (708) 354-7112 • Fax: (708) 354-3881
Visit our web site: www.chemgrout.com • E-mail: info@chemgrout.com

Accessories

Highly versatile, the CG-500 handles a broad range of grouting
applications including tunnels, shafts, dams, plant maintenance
and geotechnical works. The unique twin mix tank design permits
continuous pumping as each tank alternates feeding the hopper.
This non-stop pumping process maximizes the batching of
materials such as neat cement, sand/cement, and most
commercial pre-bagged grouts.

Two high-capacity 70-gallon mixing tanks, pump, and 15-gallon
holding hopper are all mounted on a single skid for quick, easy
set-up and immediate operation. The holding hopper includes an
internal auger that keeps the material thoroughly mixed while
supplying the pump.  

The open throat grout pump features a non-pulsating positive
displacement rotor-stator that provides a constant discharge of
materials. This progressing cavity pump is variable speed with an
output of up to 20 gpm with a standard maximum pressure of 174
psi (261 psi optional).

Versatile Series – High Output, Continuous Operation

V i s i t  w w w . c h e m g r o u t . c o m

*  Several voltages available
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Drill and Installation Procedure: 
 
MATERIAL DATA   
 
Drill Casing:   9.625” O.D. x .432” minimum wall Grade 80 Steel outfitted with a 10” diameter cutting shoe.    
 Anticipated casing length is 5’ flush joint threaded sections, completely shouldered with no  
 stripped threads. There will be no welded joints. 
 
Cement Grout:   Type I/II Neat cement grout  28 day strength of 4,500 PSI water/cement ratio .55 by weight (5.5-6 gal/94 

lb. bag.)  High range water reducer (FX-32) will be added in accordance with manufacturers 
recommendations 

 
Core reinforcement: One #14 grade 75 all thread bar  
 
Embedment Length: As per State of Vermont Agency of Transportation dwg. Sheet 100 of 166 attached.    
 
Drilling:     
 
A 10” inch nominal diameter grouted pile will be utilized to develop the required capacity in the rock. The average total pile length 
from the cut off elevation is expected to be approximately 25 feet. 
 
The small diameter grouted piles will be drilled using 9.625”(od) x 0.432” minimum wall casing consisting of Grade 80 steel, outfitted 
with a 10” diameter cutting shoe. The casing will be drilled through the overburden and will be seated into the rock as per sheet 100 of 
166. The 8.535’ diameter x 5’ long pile socket will be advanced the required depth using direct flush, percussion methods with air 
flush. Wet rotary drilling techniques will only be used if subsurface conditions warrant. The pile will be advanced through 
obstructions encountered with percussion methods or the use of a roller bit attached to an inner rod. Since the holes are fully cased, 
drill slurry (vinyl polymer) will not be used to maintain an open hole, but may be used as an additive to the drill water to assist in the 
flushing of the material from the hole. Grout mix will consist of 4,500 psi mix proportioned at a ratio of 5.5 - 6 gallons of potable 
water to one 94 pound bag of Portland Type I/II cement.  Grout shall conform to ASTM C109.  
 
The sequencing of the work will be dependent on the needs of the General Contractor and the availability of the work area. 
Anticipated sequence at each abutment is shown in red on the numbering plan. Since holes are fully cased to rock, multiple piles may 
be drilled and then grouted in one operation. Holes will not be progressed or grouted within a 5’ radius of an existing pile until that 
grout has set for 24 hours. We anticipate a production rate of between 2-3 piles per rig per shift. 
 
Prior to grouting at each location, core steel with centralizers will be inserted to the bottom of the pile. Splices in the bar (if needed) 
will be made with couplers supplied by the bar manufacturer exceeding 100% of the bars ultimate strength (cut sheet enclosed). Grout 
will then be pumped via tremie tube placed to the bottom of the hole until a suitable, undiluted grout return is observed at the top of 
the pile.  Casing will be left seated into rock as per the schedule listed on sheet 100 of 166.   
 
Drill spoils will be contained in pits adjacent to the drill rig. The spoils will be removed from the pits by others. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

With 10" cutting shoe, will the grout come
up around the outside annulus of the drill
hole within the overburden layer?

Casing certifications should be provided
and approved before installation begins.

The battered piles are required to have a specified
plunge length depending on abutment. Specify
method of achieving plunge length. Specify
difference in method of installation between plumb
and battered piles.

Approximate time required for
each step. (SP 72(b)(3)).
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MINI PILE INSTALLATION LOG
Pile I.D. DATE DRILLED

d

DATE GROUTED

DATE POST GROUTED

GEOMETRY

CL 
BL 
TL  

Drilled Depth = 

Surface Elevation =

BL

TL

CL



Include Batter details if
applicable.
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Grout Mix Design, mill certs and Sample Grout Breaks: 

Cement grout will be Type I/II neat cement mix with a maximum water cement ratio of 0.55 by weight, reaching a minimum 28 day 
compressive strength of 4500 PSI. This ratio will be achieved by mixing 5.5 - 6 gallons of potable water to 1 - 94 lb. bag of cement 
(see chart enclosed). The specific gravity will be measured using a Baroid Mud Balance. 

Specify frequency (SP 71(d)). Hartford IM091-2(79) Micropile Rebub 2-18-2015.pdf
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Grout Specific Gravity
W/C RATIO
(BY WEIGHT)

GALLONS PER 94
LB BAG CEMENT

WIEGHT OF
H O (LBS)

WEIGHT OF
CEMENT
(LBS)

TOTAL
WEIGHT OF
GROUT (LBS)

VOLUME OF
WATER (FT³)

VOLUME OF
CEMENT (FT³)

TOTAL VOLUME
OF GROUT (FT³)

GROUT DENSITY
(LB/FT³)

GROUT
SPECIFIC
GRAVITY

0.4 4.488 400 1000 1400 6.41025641 5.087505088 11.49776150 121.7628319 1.951327434
0.425 4.7685 425 1000 1425 6.81089744 5.087505088 11.89840252 119.7639765 1.919294495
0.45 5.049 450 1000 1450 7.21153846 5.087505088 12.29904355 117.8953464 1.8893485
0.475 5.3295 475 1000 1475 7.61217949 5.087505088 12.69968458 116.1446169 1.861291938
0.5 5.61 500 1000 1500 8.01282051 5.087505088 13.10032560 114.5009709 1.834951456

0.525 5.8905 525 1000 1525 8.41346154 5.087505088 13.50096663 112.9548752 1.810174282
0.55 6.171 550 1000 1550 8.81410256 5.087505088 13.90160765 111.4978957 1.786825252
0.575 6.4515 575 1000 1575 9.21474359 5.087505088 14.30224868 110.1225433 1.764784349
0.6 6.732 600 1000 1600 9.61538462 5.087505088 14.70288970 108.8221453 1.743944637

0.625 7.0125 625 1000 1625 10.0160256 5.087505088 15.10353073 107.5907368 1.724210526
0.65 7.293 650 1000 1650 10.4166667 5.087505088 15.50417175 106.4229696 1.705496308
0.675 7.5735 675 1000 1675 10.8173077 5.087505088 15.90481278 105.3140344 1.68772491
0.7 7.854 700 1000 1700 11.2179487 5.087505088 16.30545381 104.2595944 1.670826833

0.725 8.1345 725 1000 1725 11.6185897 5.087505088 16.70609483 103.255729 1.654739246
0.75 8.415 750 1000 1750 12.0192308 5.087505088 17.10673586 102.2988848 1.639405204
0.775 8.6955 775 1000 1775 12.4198718 5.087505088 17.50737688 101.3858336 1.624772975
0.8 8.976 800 1000 1800 12.8205128 5.087505088 17.90801791 100.5136364 1.610795455

0.825 9.2565 825 1000 1825 13.2211538 5.087505088 18.30865893 99.67961097 1.597429663
0.85 9.537 850 1000 1850 13.6217949 5.087505088 18.70929996 98.88130523 1.584636302
0.875 9.8175 875 1000 1875 14.0224359 5.087505088 19.10994099 98.11647254 1.572379368
0.9 10.098 900 1000 1900 14.4230769 5.087505088 19.51058201 97.38305085 1.560625815

0.925 10.3785 925 1000 1925 14.8237179 5.087505088 19.91122304 96.67914404 1.549345257
0.95 10.659 950 1000 1950 15.224359 5.087505088 20.31186406 96.00300563 1.538509706

0.975 10.9395 975 1000 1975 15.625 5.087505088 20.71250509 95.35302425 1.528093337
1 11.22 1000 1000 2000 16.025641 5.087505088 21.11314611 94.72771084 1.518072289

1.1 12.342 1100 1000 2100 17.6282051 5.087505088 22.71571022 92.44703247 1.481522956
1.2 13.464 1200 1000 2200 19.2307692 5.087505088 24.31827432 90.46694561 1.449790795
1.3 14.586 1300 1000 2300 20.8333333 5.087505088 25.92083842 88.73169774 1.421982336
1.4 15.708 1400 1000 2400 22.4358974 5.087505088 27.52340252 87.19852126 1.3974122
1.5 16.83 1500 1000 2500 24.0384615 5.087505088 29.12596663 85.83406113 1.375545852
1.6 17.952 1600 1000 2600 25.6410256 5.087505088 30.72853073 84.61192053 1.355960265
1.7 19.074 1700 1000 2700 27.2435897 5.087505088 32.33109483 83.51093627 1.338316286
1.8 20.196 1800 1000 2800 28.8461538 5.087505088 33.93365893 82.51394303 1.322338831
1.9 21.318 1900 1000 2900 30.4487179 5.087505088 35.53622304 81.60687187 1.307802434
2 22.44 2000 1000 3000 32.0512821 5.087505088 37.13878714 80.77808219 1.294520548

2.1 23.562 2100 1000 3100 33.6538462 5.087505088 38.74135124 80.01785949 1.282337492
2.2 24.684 2200 1000 3200 35.2564103 5.087505088 40.34391534 79.31803279 1.27112232
2.3 25.806 2300 1000 3300 36.8589744 5.087505088 41.94647945 78.67167981 1.260764099
2.4 26.928 2400 1000 3400 38.4615385 5.087505088 43.54904355 78.0728972 1.251168224
2.5 28.05 2500 1000 3500 40.0641026 5.087505088 45.15160765 77.51661972 1.242253521
2.6 29.172 2600 1000 3600 41.6666667 5.087505088 46.75417175 76.9984766 1.233949946
2.7 30.294 2700 1000 3700 43.2692308 5.087505088 48.35673586 76.51467649 1.226196739
2.8 31.416 2800 1000 3800 44.8717949 5.087505088 49.95929996 76.06191446 1.218940937
2.9 32.538 2900 1000 3900 46.474359 5.087505088 51.56186406 75.6372965 1.212136162
3 33.66 3000 1000 4000 48.0769231 5.087505088 53.16442816 75.23827751 1.205741627

3.1 34.782 3100 1000 4100 49.6794872 5.087505088 54.76699227 74.86261031 1.199721319
3.2 35.904 3200 1000 4200 51.2820513 5.087505088 56.36955637 74.50830325 1.194043321
3.3 37.026 3300 1000 4300 52.8846154 5.087505088 57.97212047 74.17358491 1.188679245
3.4 38.148 3400 1000 4400 54.4871795 5.087505088 59.57468458 73.85687447 1.183603757
3.5 39.27 3500 1000 4500 56.0897436 5.087505088 61.17724868 73.55675676 1.178794179
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2133598Job No:
Branford Station - CTDOTProject:  

BrandfordLocation: CT

LAB 
NO.

DATE
TESTED

AGE
DAYS REMARKS

STRENGTH 
(PSI)

5000
TARGET STRENGTH:

CONCRETE INSPECTION REPORT

SIZE
 DATE 
CAST

Site Batched
CONCRETE SUPPLIER: ASTM:   Concrete- C-39, C-143, C-231

                Grout- C-1019 Mortar- C-109 
                 Drilled Cores - C-42

6SAMPLES:
12/6
LOCATION:SLUMP:

AIR TEMP:

TIME CAST:

F

REMARKS:

GEOTECHNICAL CONSULTANTS, INC.

REVIEWED BY:     Paul Sousa

OTHERINSPECTED BY:  

Hayward Baker

9 Whipple St

Cumberland RI 02864

GEOTECHNICAL CONSULTANTS, INC.
201 BOSTON POST ROAD WEST
MARLBOROUGH, MA  01752

GCI Testing
Telephone:  (508)229-0900

FAX:  (508)229-2279

13501Series ID#:

AREA 
(SQ.IN.)

CONC TEMP: F

FRACTURE

TRUCK NO.AIR CONTENT: %

12/13/2013 712/6/201358073 2x2 4 5170

12/13/2013 712/6/201358074 2x2 4 5320

12/20/2013 1412/6/201358075 2x2 4 6070

12/20/2013 1412/6/201358076 2x2 4 5860

1/3/2014 2812/6/201358077 2x2 4 6870

1/3/2014 2812/6/201358078 2x2 4 6640

We could not verify this laboratory is accredited
by AMRL as required by SP 72(b)(7)(a).
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2133598Job No:
Branford Station - CTDOTProject:  

BrandfordLocation: CT

LAB 
NO.

DATE
TESTED

AGE
DAYS REMARKS

STRENGTH 
(PSI)

5000
TARGET STRENGTH:

CONCRETE INSPECTION REPORT

SIZE
 DATE 
CAST

Site Batched
CONCRETE SUPPLIER: ASTM:   Concrete- C-39, C-143, C-231

                Grout- C-1019 Mortar- C-109 
                 Drilled Cores - C-42

6SAMPLES:
12/4
LOCATION:SLUMP:

AIR TEMP:

TIME CAST:

F

REMARKS:

GEOTECHNICAL CONSULTANTS, INC.

REVIEWED BY:     Paul Sousa

OTHERINSPECTED BY:  

Hayward Baker

9 Whipple St

Cumberland RI 02864

GEOTECHNICAL CONSULTANTS, INC.
201 BOSTON POST ROAD WEST
MARLBOROUGH, MA  01752

GCI Testing
Telephone:  (508)229-0900

FAX:  (508)229-2279

13499Series ID#:

AREA 
(SQ.IN.)

CONC TEMP: F

FRACTURE

TRUCK NO.AIR CONTENT: %

12/11/2013 712/4/201358061 2x2 4 5340

12/11/2013 712/4/201358062 2x2 4 5600

12/18/2013 1412/4/201358063 2x2 4 5810

12/18/2013 1412/4/201358064 2x2 4 5650

1/1/2014 2812/4/201358065 2x2 4 5800

1/1/2014 2812/4/201358066 2x2 4 6160
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2133598Job No:
Branford Station - CTDOTProject:  

BrandfordLocation: CT

LAB 
NO.

DATE
TESTED

AGE
DAYS REMARKS

STRENGTH 
(PSI)

5000
TARGET STRENGTH:

CONCRETE INSPECTION REPORT

SIZE
 DATE 
CAST

Site Batched
CONCRETE SUPPLIER: ASTM:   Concrete- C-39, C-143, C-231

                Grout- C-1019 Mortar- C-109 
                 Drilled Cores - C-42

6SAMPLES:
12/2
LOCATION:SLUMP:

AIR TEMP:

TIME CAST:

F

REMARKS:

GEOTECHNICAL CONSULTANTS, INC.

REVIEWED BY:     Paul Sousa

oINSPECTED BY:  

Hayward Baker

9 Whipple St

Cumberland RI 02864

GEOTECHNICAL CONSULTANTS, INC.
201 BOSTON POST ROAD WEST
MARLBOROUGH, MA  01752

GCI Testing
Telephone:  (508)229-0900

FAX:  (508)229-2279

13498Series ID#:

AREA 
(SQ.IN.)

CONC TEMP: F

FRACTURE

TRUCK NO.AIR CONTENT: %

12/11/2013 912/2/201358055 2x2 4 5200

12/11/2013 912/2/201358056 2x2 4 5480

12/16/2013 1412/2/201358057 2x2 4 5830

12/16/2013 1412/2/201358058 2x2 4 5560

12/30/2013 2812/2/201358059 2x2 4 6090

12/30/2013 2812/2/201358060 2x2 4 5900
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Lehigh Northeast Cement Company 

313 Warren Street, PO Box 440 
Glens Falls, NY 12801 

518-792-1137
800-833-4157

518-792-0731 (fax)
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email: info@foxind.com

www.foxind.com Fox Industries, Inc.  •  3100 Falls Cliff Road  •  Baltimore, Maryland 21211

Warranty: We warrant our materials to be of good quality and will replace any material proved defective. We believe that the technical information provided is reliable and that 
materials will perform to your satisfaction. However, we cannot guarantee final results because of the many possible variations in field conditions and application procedures.

PHONE 410-243-8856 FAX 410-243-2701TOLL FREE 888-760-0369

FX-32  
Catalytic Agent

DESCRIPTION:
FX-32 Catalytic Agent is a high range water reducing admix-
ture for Portland cement based materials. FX-32 CA is avail-
able in liquid or powder forms and meets the performance 
requirements of ASTM C 494 Type F admixtures. A water 
reduction, in concrete and grout up to 25% can be achieved 
at a normal level of workability FX-32 provides excellent 
workability of plastic concrete, superior later-age strength and 
improved finishability, FX-32 produces high-early strength, 
scale resistant concrete or grout even with low cement mixes. 

ADVANTAGES:
 • Reduces water demand of Portland cement mixes.
 • Retards initial set, depending on dosage used from 1/2 to 1 

hour when compared to control mix. It is capable of produc-
ing structural concrete in 24 hours.

 • Increases density and lowers chloride and other chemical 
intrusion.

 • Increases bond of new concrete or mortar to old.
 • Resists attack by water with an altered pH condition or 

salt spray when used in marine environment or on bridge 
decks.

 • Lower water content reduces shrinkage by 25% to 40%.

WHERE TO USE:
In concrete: For use where corrosion resistance is an 
Important design consideration, and where the level of chlo-
ride or chemical intrusion is needed to be kept to its lowest 
possible levels.

In grout: To increase fluidity, strength, density and bond. Bridge 
decks, tie backs, underpinning precast concrete, parking 
decks, and on-grade highway patching are examples of where 
FX-32CA has been successfully employed.

PHYSICAL PROPERTIES:
Concrete gives compressive strengths of 7000 to 9000 psi in 
28 days depending on the dosage used. FX-32CA contains no 
calcium chloride, salts, foaming agents or sugar.

If air-entrained concrete or mortars are desired, trial mixes 
should be run to establish the amount of air-entraining agent 
required and the compatibility of the cement used (do not use 
Type II cement or Type I modified, unless trial mixes have 
established their compatibility). Usually, 1 to 2.5 liquid ounces 
of a vinsol resin type air-entraining agent such as FX-340 is 
recommended.

APPLICATION:
FX-32 CA Liquid - Use 16 to 32 ounces of FX-32 CA per 100 
lbs of cement, depending upon design requirements.

FX-32 CA Powder - Use 1/2 to 1 lb per 100 lbs of cement, 
depending upon design requirements.

Mix designs can be provided by Fox Industries.

MIXING:
16 fluid ounces of FX-32 CA per 100 lbs of cement will retard 
the initial set of concrete or mortar approximately 1/2 to 1 hour 
at 70°F, while reducing water requirements for a given slump 
by 15% to 25%.

PACKAGING:
FX-32 CA liquid is packaged in 5 gallon pails or 55-gallon 
drums.

FX-32 CA powder is packaged 33 pounds in a 5 gallon pail.

SHELF LIFE:
One year

LIMITATIONS:
Prevent liquid from freezing. Keep powder dry. Avoid extreme 
heat (above120°F) in storage.

FOR INDUSTRIAL USE ONLY.  KEEP AWAY FROM CHILDREN.  6/2007
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Cut sheets for the proposed bar material and centralizers: 
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4         

Cold Rolled Threaded Bars

 

Cold Rolled Threaded Bar – Grade 75 – ASTM A 615

Bar  
es a o

Nominal 
Diameter

(mm)

Min. Net Area  
Thru Threads

2

(mm2)

Min. l mate 
Strength

kips
(k )

Min. Yield  
Strength

kips
(k )

Nominal 
Weight

s
(k m)

Approx. Major 
Thread Diameter

i
(mm)

Thread  
rienta on

Max. 
Length

(m)

#8 1 
2 1 1 4 2

2
4

1 
2  1

#9 1  
2

1
4

1
444

4
1

1 
2  1

#10 1 
32

1 2
1

12
4

3
423 

4 3
4

1 
3  1 3

#11 1  
3

1
1

1
4

11
2

3 1 
3 1  1 3

#14 1  
4

2 2
14 2

22
1

1
4 11 4

1 
4 i  1 3

#18 2 4
2 1

4
1 4

3
1334

13
2 2

2  
2 i  1 3

#20 2 
4

4 1
31

491
21 4

3
1 3

1 9
24

2  i  1 3

#24 3
441 3142

3
23

24 1
3 9

3  
2 i  1 3

#28 3  
9

9 1
2

9
42 4

2
32

32
4

3  
9 3 i  1 3

                           

Cold Rolled Threaded Bar – Grade 150 – ASTM A 722

Nominal Diameter

i
(mm)

Min. Net Area  
Thru Threads

i 2

(mm2)

Min. l mate 
Strength

kips
(k )

Min. Yield  
Strength

kips
(k )

Nominal 
Weight

s
(k m)

Approx. Major 
Thread Diameter

i
(mm)

Thread  
rienta on

Max. 
Length

(m)

1
2 49

12 1 2
4 4

3 1
4

1 
2  1 3

1 
32

1 2 1
34

1 4 1 
3 1  1 3

1 
3

1
1 19

23
1 4

19
43

1 
41 3  1 3

1 
4

2
1 4

4
1 9

32
1423

9 1
13

2  1 3

2 4
2 1 2 9

4
213

13
2 2

2 
2  1 3

2 19
33 34

22
2

1 3
2 2

2 
9 9  1 3

3
41 9

1 9
4 2

4
3

24
3

3 
2  1 3

1 inch to 1  inch diameter, ASTM A 722; 1  inch to 3 inch diameter bar manufactured in accordance with ASTM A 722 physical and chemical requirements.

Approx. Major
Thread Diameter

Approx. Major
Thread Diameter
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 S yline Steel  eostructural Solu ons     

Cold Rolled Threaded Bar Accessories

Couplers

Grade 75 – ASTM A 108, A 576

Bar  
Designa on

OD

i
(mm)

L

i
(mm)

Weight

s
(k )

#8 1 2
41 3

4
114 3

1

#9 1
4 12

2 39
1

#10 2 12
4 139

3 4
1

#11 2 2
2 1 2 4

4 2
1 2

#14 2
3 2

9 1
4 1

#18 3
9

9 12
231

13 93
32

#20 4
1 1

9
241 3

19
9 1

#24 4
12

1
243

31 1
14

#28 139
12

3 4
4 2
2 9

Grade 150 – ASTM A 108, A 576

Nominal  
Diameter

i
(mm)

OD

i
(mm)

L

i
(mm)

Weight

s
(k )

1
2

1
44

4 2
1

1

1 
32

2 12
4

2
133 4

3 11
1 41

1 
3

2 3
3 14 1

4 22
1 91

1 
4

3
2 21 9

9 9
4 3

2 4
1 1

9
22

21 4
9 3

2 4 2
1

1
2 4

23 9
1

3
12

12
3

41 24
1 1

Hex Nuts (Full Load and Jam Nuts)

Grade 75 – ASTM A 108, A 576

Bar  
Designa on

A

i
(mm)

B

i
(mm)

C

i
(mm)

Weight

s
(k )

Full Jam

#8 1 2
41 3

2
12

1
3

2
9

#9 1
44

2 3
14 3

9
4

2
11

#10 2 2 1 2
1 9

1 33 3
1

#11 2 2
2

2
3 1

1 9
9

4
24

#14 2
9 9

3 2
2

93
23

3
1

1 11

#18* 3
9

3
9

1
2 4

32
2

1 1
2

#20* 4
1 1

4
1 1

1 12
2

9 3
4 4

2
1 2

#24** 4
12

4
114 3

1
3 1

12 9
9

4 33
1 9

#28** 139 1 2 4
1 3
39

23 1
1 4

2
2 3

ound collar nut a ailable   ound collar nut with ats

Grade 150 – ASTM A 108, A 576

Nominal  
Diameter

i
(mm)

A

i
(mm)

B

i
(mm)

C

i
(mm)

Weight

l s
(k )

Full Jam
1
2

1
44

2
12

94
43

23
1

1 
32

2 2
2

2
3

2
1 9

2
94

2
24

1 
3

2
3

2
9 9 19 1

2
1 2 34

1 
4

3
2

3
9

1 2
31

4 3
2 19

1

2 4
1 1

4 2
1 9

1
3 1

11
3

4 9
1

2 4
1 1

4
12

1
44 4

1 2
4 91

3 99
1 1

3*
12 1 2 4

2 2 2
9 3

11
2 32

ound collar nut with ats with outside diameter of  (127mm).

Bearing Plates

a i  pla  im si s  pi al si s   
ual si  i ia s ul   us   sp i  pla  si i

Grade 75 – ASTM A 36, A 572, A 588†

Bar  
Designa on

A

i
(mm)

B

i
(mm)

C

i
(mm)

Weight

l s
(k )

#8 2 3 2 2 3 2 19
13 4

#9 2 3 2 2 3 2 19
13 3

#10 2 3 2 2 3 2
1

2 4
1 3

4

#11 1
2 4

1
2 4

1
2 4

2
12 4

#14 1
2 4

1
2 4

1 
3 1

41 3
1

#18 1
2 4

1
2 4

2 4 21
24 9

#20 1
2 4

1
2 4

2 
3 3 42

#24 1
2 4

1
2 4

2 
3

4
29 9

#28 12
3 4

12
3 4

2 
9

1 4 2
4 29

 ther ASTM Standards a ailable

Grade 150 – ASTM A 36, A 572, A 588†

Nominal  
Diameter

i
(mm)

A

i
(mm)

B

i
(mm)

C

i
(mm)

Weight

l s
(k )

1
2 1 2 4 1 2 4

1 
31

12
9

1 
32 1 1

1 
3 1

2 4
9 4

1 
3 2 3 2 2 3 2

1 
44

31
14 41

1 
4

9
22

9
22

1 
44

4 2
1 23

2 1
2 4

1
2 4

2 
3

9
32 1

2 1
2 4

1
2 4

2 
3

9
32 1

3 12
3 4

12
3 4

2 
9 9

112 31
94

 ther ASTM Standards a ailable

a  a  ss i s

Plate size as per Sheet 100 of 166
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C&M DURAFLEX™ PVC CENTRALIZERS

The industry standard

C&M's Duraflex    PVC 

Centralizers offer a vast range 

of size, strength, flexibility and 

adaptability. Approved by 

DOT’s, engineers, contractors 

and governmental agencies, 

Duraflex   has become the most 

recognized and specified 

centralizer available for 

foundation applications. Its 

reliability has been proven on 

over 10,000 projects worldwide.

C&M Manufacturing Co.

9640-B Mission Gorge Road #165, Santee, CA 92071   •   800-458-6191 • 619-449-7200 • 619-449--0018 FAX

www.centralizers.com • e-mail: curt@centralizers.com

ADVANTAGES

• Formed spring tension allows anchor to 

follow hole variations 

• Split ends available for snap-on installation

• Wide selection of material available to 

meet specific anchor-load requirements

• No damage risk to anchor coatings or 

encapsulations

• Order to exact specifications and preferred 

outside diameters

• Specialty coatings not required

• No nuts or bolts required

• Lightweight & economical

• Conforms to ASTM D-1785 & D-2241

NOMINAL PIPE MIN WALL  FORMED DIAMETER 

PIPE SIZE  ID THK  MIN OD  MAX OD 

(in inches) 

CL. 200

0.75 0.926 .062 2" 4"

1.00 1.189 .063 2" 5" 

1.25 1.502 .078 2" 6"

1.50 1.720 .090 3" 8"

2.00 2.149 .113 3" 10"

2.50 2.601 .137 4" 12"

3.00 3.166 .167 5" 18"

4.00 4.072 .214 7" 24"

SCH. 40

0.75 0.824 .113 2" 6"

1.00 1.049 .133 2: 8"

1.25 1.380 .140 3" 12"

1.50 1.610 .145 3" 16"

2.00 2.067 .154 4" 18"

2.50 2.469 .203 5" 20"

3.00 3.068 .216 6" 24"

SCH. 80

1.00 0.957 .179 4" 10"

1.25 1.278 .191 6" 12"

1.50 1.500 .200 6" 16"

2.00 1.939 .218 6" 30"

2.50 2.323 .276 8" 30"

Also available in 4", 5" & 6" Class 125/160 & Sch. 40

Centralizer class/schedule is determined by 

the anchor's weight, angle of anchor 

installation, and diameter of drill hole or 

casing. The i.d. required is determined by the 

anchor o.d. The formed diameter of the 

centralizer is determined by the drill hole or 

casing i.d.

Duraflex PVC Centralizers

Custom Bottom Centralizer Duraflex PVC Spacer Straps

TM 

TM 

SCH. 40 spacers per SP 71(e), placement as per SP 73(b).
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Qualifications: 
 

1 – Project Manager 
2 – Superintendent 

3 – Driller/On site Supervisor 
 

(Resumes have been provided for anticipated personnel, if staffing changes are required due to availability at start of work, new 
resumes will be provided) 
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 1 

 
 

RICHARD  K. WILHELMSEN 
96 Angelica Avenue 

Mattapoisett, MA   02739 
(508) 758-6594 

 
Bachelor of Science  

University of Massachusetts at Amherst - 1979 
 

Member: American Society of Civil Engineers, Boston Society of Civil Engineers 
Int’l Association of Foundation Drilling, Deep Foundations Institute 

 
WORK EXPERIENCE: 
 
January, 2000 - G. Donaldson Construction / Hayward Baker, Inc. - Division Mgr. 
Present    
 
1994 - 2000  Jay Cashman, Inc.- Cashman/PKA - Senior Engineer 

Involved in estimating, project buyout and project management for 
projects ranging from $50,000 to Joint Venture, Central Artery projects 
totaling over $400 million, including the $152 million soil mixing project 
at Fort Point Channel.  

 
1987 - 1994  Co-founder of Delta Geotechnical Services, Inc. in 1987.  

Experienced in all phases of geotechnical construction including 
estimating, design, marketing, and field quality control and testing.  Sold 
to GZA Geo-environmental in 1991, now a division of Layne-Christensen.  
 

1985 - 1986  Northeast Underpinning/F.E.S., Inc. 
   Superintendent 

Worked extensively in the Back Bay area of Boston supervising 
underpinning and pile repair for commercial buildings and historic 
residences. 
 

1982 - 1985  Geo-Systems, Inc./Boston Underpinning and Foundation 
   Operations Manager 

Estimation and supervision of work involving tiebacks, minipiles, grouting 
and conventional underpinning throughout the Northeast. 
 

1980 - 1982  R.W. Beck & Associates 
                                   Field Engineer 
                                   Supervisor and inspector of selective clearing, guy anchor installation and                
                                   testing. 
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Mark Camara 
Operating Engineer / Superintendent 

 
EXPERIENCE        AREAS OF SPECIALIZATION  
G. Donaldson/Hayward Baker -July 2003 to present  Drilled Shafts 
Northeast Excavating -Aug 2001 to June 2003  Drilled Mini-piles 
Case Foundation Co. -Jan 2000 to July 2001  Tiebacks 
Trevi Icos -Sept 1998 to Dec 1999  Drilled Soldier Piles 
   Jet Grouting 
PROFESSIONAL AFFILIATIONS 
Local 4-Operating Engineers Union 
 
SUMMARY OF PROJECT EXPERIENCE – G. Donaldson Construction Co a division of Hayward Baker, Inc. 
 
As a Superintendent of G. Donaldson/Hayward Baker., Mr. Camara is responsible for managing the field 
operations for various jet grout, drilled shaft, drilled mini-pile, and tieback/soil anchor Projects. 
Mr. Camara’s most relevant and most recent Project experience is summarized below: 
G. Donaldson/Hayward Baker – Operating Engineer / Superintendent 
   

RIDOT LAUREL AVE BRIDGE #397 c/o Cardi Corporation  
Coventry, RI Warwick, RI 02888  
RIDOT No. 2010-DF-055 PH: 401-739-8300  
Contract No. 6755 FX: 401-732-0006  
Micropiles 

 
  Fields Point Tunnel Pump Station – Providence, RI 
  c/o Hart Engineering Corporation 
  800 Scenic View Drive 
  Cumberland, RI   401-658-4600 

Jet grouting and secant pile installation for a combined sewer overflow.  Included jet 
grouting of bottom seal, jet grouting for underpinning and jet grouting for steel 
reinforced SOE. 

 
Distrigas LNG Facility  c/o Abington Group 

     Everett, MA   
  Micropiles  
 
Case Foundation – Pump Man 

- I-90 Interchange 
- Jacking Pits 
c/o Modern Continental 
 
Installed over 500 Caissons from 6 to 11’ in diameter, and Jet Grouted the jacking slabs 
for the tunnel.  
  

Trevi Icos Pump man / Rig Operator (Soilmec CM-40) 
  Jet Grouting at South Station and W. Fourth St. 
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9 Whipple Street 
Cumberland, Rhode Island 

Phone: (401)255-2399 
 

R E L A T E D  E X P E R I E N C E  
18561 -C HEST NU T  H I L L  S Q UARE  
 02/2012-04/2012 

Drilled Permanent Tiedown Anchors 
Cassagrande-M9 

 
20 -0048 -MBT A  O R I ENT  H E I GHT S  
 04/2012-05/2013 

Drilled 9-Inch Micropiles 
Cassagrande-M9 

 
18600 -D I S T R I G AS  
 06/2012-09/2012 

Drilled 9-Inch Micropiles 
Soilmec-SM-21 

 
1 8 5 9 1 - B . U .  T URF  F I E L D  P ARK I NG  S TR UCT U RE  
 07/2012-09/2012 

Drilled 9-Inch Micropile SOE 
Davey Kent-DK-50 

 
1 8 6 6 0 - B . U .  A DM I SS I ONS  
 12/2012-02/2013 

Drilled 9-Inch Micropiles 
Davey Kent-DK-50 

 
2 0 - 0 0 7 3 - H I NES  B R I D G E  P I VO T  P I ER  F ENDER  
 02/2013-05/2013 

Drilled 9-Inch Micropiles 
Cassagrande-M9 

 
18626 -N ORTH WEST  B I KE  T RA I L  
 05/2013-07/2013 

Drilled 7-Inch Micropiles 
Cassagrande-M9 

Tim Vernon 

W O R K E X P E R I N C E :  
 
Operator Foreman 

At Hayward Baker... 
 
 

A F F I L I A T I O N S :  
Local MA04 Operators Union 

T E C H N I C A L  C O M P E T E N C I E S :  
Micro Piles  
Soil Nails 
Tie Back Anchors 
Jet Grouting 

 
 
 

D R I L L  T R A I N I N G S :  
Xxxx Date 

C E R T I F I C A T I O N S  
OSHA - 40 Hr Hazmatt Training 
OSHA - 30 Hr Safety and Health Training 
OSHA - 10 Hr Safety and Health Training 
Confined Space Training 
RI/MA Hoist License  
 

Hayward Baker 2002-Present 
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R E L A T E D  E X P E R I E N C E  C O N T I N U E D  
 
 
20 -0119 - 253  L O NG  N ECK  P O I NT  
 07/2013-10/2013 

Drilled Permanent Tiedown Anchors 
Interoc-94A 

 
18611 - L ARZ  A NDE RS O N B R I DGE  
 09/2013-11/2013 

Drilled 9-Inch Micropiles 
Cassagrande-C8 

 
20 -0143 -W AL N UT  H I L L  B R I DGE  
 12/2013 

Drilled 7-Inch Micropiles 
Cassagrande-C8 
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                                     2014  

200148 1/6/14 
                     Webster Sq. Michael’s Foundation  West Rac Contracting Corp.

268 Daniel Webster Hgwy  687 Old Willets Path 
1/27-3/28/14 Nashua, NH 03060 Hauppauge, NY 11788 

Contract No. PH. 631-435-1818 
Micropiles FX. 631-272-7673   

Charles Asaro   

200150 1/15/14
State St. Bridge over Mill River  C.J. Fucci Construction, Inc.
State Street 63 Russell Street 

2/3-4/25/14 New Haven, CT  06511 New Haven CT 06513   
Contract No. PH: 203-469-7487   

Tax Exempt Micropiles FX: 203-468-6256 
Neil Velleca Jr. 

200229 10/7/14

Terminal A Renovations  Gilbane Company 
1 Harborside Drive 7 Jackson Walkway 

10/27-11//14/14 Boston, Ma 02128 Providence, RI 02903 
Contract No. 71095 PH: 401-456-5800 

Tax Exempt Micropiles FX: 401-456-5937   
Charles MacDonald 
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