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TERAVALIS PHASE 1 SOILS CEMENT & RIPRAP
INFRASTRUCTURE CFD

ADDENDUM NUMBER: 02

FOR

SOIL CEMENT AND RIPRAP

The following changes shall become part of the bid documents for the above referenced project:

1. Included in this addendum is a revised bid schedule. This Addendum No.2 bid schedule
must be submitted with your bid.
Included in this addendum is the soil cement mix design for this bid.
Included in this addendum is the typical detail for the construction of the access roads.
Included in this addendum is a revised mass grading sheets DCO1 through DC21.
These plans show limits of soil cement and riprap areas to be included in this bid.
a. Sheet DCO1 - Added station and offset at the start and end of the soil cement. for
construction of the access road see Floreo at Teravalis.
b. Sheet DC10 — Added to show stations to show start and end of soil cement for
access road.
c. .Onsheet DC11 - Fixed rip-rap, stops at the top of the slope. rip-rap at station
0+00 is d50=9", 24” thickness loose rip-rap.
5. All riprap shall be angular
6. Riprap spec is Rock Pro’s — Color shall be Carmel 3" — 8” size material.
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ITEM #

Trillium Community Facilities District

BUCKEYE, ARIZONA

TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP INFRASTRUCTURE CFD

ADDENDUM NO. 2
Bid Schedule

ITEM DESCRIPTION

TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP INFRASTRUCTURE CFD

=

10

11

12

13

TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP INFRASTRUCTURE CFD - SWPP

Install and maintain SWPP per plans

TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP
Install soil cement per MAG Specification 311 per detail Sheet DC21

Install loose riprap D50=9" thickness 18" with filter fabric - Mirafi erosion geo-textile
Install loose riprap D50=9" thickness 24" with filter fabric - Mirafi erosion geo-textile
Install loose riprap D50=6" thickness 12" with filter fabric - Mirafi erosion geo-textile
Install grouted riprap D50=15" thickness 30" with filter fabric - Mirafi erosion geo-textile

Install launchable riprap D50=12", 24" Thick with 6" ABC Cover

Install 20" wide all-weather access road - 6" thick stablized DG 1/4" minus slope to be 10:1 max

Install 20" wide , 9" thick Class A concrete access ramp. Slope to be 10:1 Max

TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP : General Items
Mobilization
AZPDES Permit Compliance/Dust Control
Construction Survey and Staking
Off-Duty Police Officer (Contingency Item)

Buckeye Police Department Patrol Car (Contingency Item)

TOTAL TERAVALIS PHASE 1 SOIL CEMENT & RIPRAP INFRASTRUCTURE CFD: BASE BID (Sum of Items 1 to 13)

Bid Schedule
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geotechnical

survey

environmental

special

inspections

material

testing

civil

Phoenix
Tucson
Benson

Flagstaff

1800 W Broadway
Rd, Suite 5
Tempe, AZ 85282

2025 W Ruthrauff Rd
Suite 125
Tucson, AZ 85710

480.656.1517
520.398.6651

Memorandum Letter

Project No.: 220748-G

Date: September 21, 2023

Client: Howard Hughes Corporation —
4150 North Drinkwater Boulevard, Suite 101 5 '
Scottsdale, Arizona 85251 A R I Z O N A

Project: Trillium Village 3 — Drainage Channel SURVEY * ENGINEERING * GEOTECH
Buckeye, AZ

Regarding:  Soil Cement Recommendations

At the request of our client, Alta Arizona presents the following design recommendations regarding
mixing cement into the existing site soil at the above referenced project. The recommendations are
based on the specification provided in the Soil Cement Mix Design provided by Hilgart Wilson dated
September 7, 2023 (mix design). This letter is intended to summarize our efforts, present laboratory
test results, and provide recommendations.

Alta created a composite sample of six samples along the channel alignment. The samples were
relatively similar in soil classification. These samples consisted primarily of medium plasticity Clayey
Sand (SC) with an AASHTO classification of A-2-6(0). Base on the mix design, a cement content range
of 7-11% is recommended for this spoil type. The sample was mixed with 7, 9 and 11 percent of Type
2 Portland cement (by weight) in accordance with test method ARIZ-241.

Tabulated below is a summary of the compressive strength of each mixture after 7 days of being cured.
For additional information refer to the attached laboratory test results. The specified minimum
compressive strength according to the mix design is 750 psi, exceeded by each specimen.

Test Results
Cement Content (by weight) Age (Days) Compressive Strength (psi)
7% 7 1,432
9% 7 1,542
11% 7 1,853

Based on the results of the laboratory analysis, we recommend treating the exposed subgrade soils
with 7% Portland cement.

We appreciate the opportunity of providing our services for this project. If you have questions regarding
this report or if we may be of further assistance, please contact the undersigned.

Cordially,
Alta Arizona

Sean P Fabor, P.E.
Principal




A SUMMARY OF RESULTS
A l T A 18OOWBr0dawa;/A||=§3,Asrlljzi?eng
Tempe, Arizona 85282

ARIZONA

SURVEY * ENGINEERING * GEOTECH

PROJECT: Trillium at Douglas Ranch PROJECT NO: 220748
CLIENT: Howard Hughes Corporation LABORATORY NO: 23-39921
MATERIAL: Un Treated Native SAMPLE DATE: 9/11/2023
SAMPLE SOURCE: Untreated Composite sample of 6 locations SAMPLED BY: OA
PROPOSED USE: Soil Cement Design

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING
STANDARD PROCTOR (12,400ft-Ib-ft/cu.ft) (ASTMDG698A)
SIEVE ANALYSIS OF FINE AND COARSE AGGREGATES (ASTM C136/C117)
LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS (ASTM D4318) (DRY PREP)

SIEVE PERCENT
English Metric Rock SIZE PASSING
CURVE: 23-39921 (pcf) (kg / cu.m.) Correction for +#4 material
Maximum dry density: 119.3 1911 125.8
Optimum moisture (%): 13.1 13.1 104 6in/152mm 100
4in/100mm 100
3in/75mm 100
2in/50mm 100
122 11/2in/37.5mm 100
11/4in/32 mm 100
121 1in/25 mm 98
120 3/4 in/19 mm 97
\ 1/2in/12.5 mm 92
119 )‘ N\ 3/8in/9.5 mm 89
. // \\ \ 1/4in /6.4 mm 83
5 118 \ \ #4, 4.75mm 78
> 117 / #8, 2.36mm 71
g / \ #10, 2.00mm 68
g 116 \ #16, 1.18mm 56
2> 115 / ‘ #30, 0.60mm 45
a // \ #40, .425mm 40
114 #50, .300mm 35
‘ \\ #100, .150mm 28
113 \ #200, .075mm 22
112
LL: 34
111
6 7 8 9 10 11 12 13 14 15 16 17 18 PI: 12
Moisture (%)
USCS: SC
AASHTO: A-2-6(0)
NOTES: Description: Clayey gravel and sand

- The zero air void curve represents a specific gravity of: 2.65 assumed for the -#4 material.
- This is a summarized report of the referenced procedures. Additional data can be provided at clients request.

. < © \ e
Signature: }/ > B

Name: J Baer




A PROCTOR TEST

Alta Arizona
A A 1800 W Broadway Rd, Suite 5

Tempe, Arizona 85282
ARIZONA

SURVEY * ENGINEERING * GEOTECH

PROJECT: Trillium at Douglas Ranch PROJECT NO: 220748

CLIENT: Howard Hughes Corporation LABORATORY NO: 23-39921

MATERIAL: Cement Treated Native with 9% Cement Added SAMPLE DATE: 9/11/2023

SAMPLE SOURCE: Cement Treated Native Composite sample of 6 SAMPLED BY: OA
locations

PROPOSED USE: Soil Cement Design

LABORATORY COMPACTION CHARACTERISTICS OF SOILS USING
STANDARD PROCTOR (12,400ft-Ib-ft/cu.ft) (ASTMD698A)

Lab SIEVE PERCENT
English Metric Rock SIZE PASSING
CURVE: 23-39921 (pcf) (kg/ cu.m.) Correction for +#4
Maximum dry density: 115.7 1853 123.0 #4, 4.75mm 78.0
Optimum moisture (%): 14.0 14.0 11.2

118

117 \\
116 AN
115 /K\\ \\

114 \ N\,
113 /
& ANEEA

111 ‘\ \
110 ‘

109

108 \
107 \

9 10 11 12 13 14 15 16 17 18 19 20 21
Moisture (%)

Dry Density (pcf)

NOTES:
- The zero air void curve represents a specific gravity of: 2.65 (assumed).
- This is a summarized report of the referenced procedures. Additional data can be provided at clients request.

- }< RN e — T

Signature:

Name: J Baer




SURVEY - ENM

\
ALTA

ARIZONA

PROJECT:
CLIENT:
SAMPLE DATE:

NG - GEOTECH

Trillium at Douglas Ranch

Howard Hughes Corporation
9/13/2023

Compression Results

Alta Arizona

1800 W. Broadway Rd, Suite 5
Tempe, Arizona 85282

PROJECT NO:
LABORATORY NO:
REPORT DATE:

220748
39921
09/20/23

SPECIMEN TYPE

SPECIMEN TYPE:

Soil Cement (ASTM 5102) Method A

MIX & FIELD DATA

Placement Area:
Sample Storage Location:

7% Cement Added to Native Compositite Sample

Cured in sealed container until break date

Design Strength (psi):] 750 |@ 7 days
Specified Strength (psi):] 750 |@ 7 days
Mix ID #: Specified Measured
Supplier: Slump (inches) ASTM C-143:
Load #: Air Content (%) ASTM C-231:
Truck #: Unit Wt. (pcf) ASTM C-138:
Ticket #:
Batch Size Weather:
Water added: Ambient Temp (°F):
Admixtures: Concrete Temp (°F) ASTM C1064:
Batch time: Date Received:
Sample time: LAB Technician: J Baer
TEST RESULTS
Date Age Spec Area L) ) Break % of
Lab No [Spec No. 9 p . Strength | Strength ° % of Specified
Tested | (Days) | Size (sq. in) : Type Design
(Ibs.) (psi)
39921 A 09/18/23 5 3.99 12.50 12680 1014 2 135% 135%
39921 B 09/20/23 7 3.99 12.50 18250 1460 2 195% 195%
39921 C 09/20/23 7 3.99 12.50 17900 1432 2 191% 191%
Notes/Remarks: Samples remolded based on ASTM D698 Proctor Value and Moisture %

Type of Fracture:

(1) Brittle (2) Cylindrical (3) Barrel

Lab Signature:

Average 7 DAY BREAK (psi)

1432




SURVEY - ENM

\
ALTA

ARIZONA

PROJECT:
CLIENT:
SAMPLE DATE:

NG - GEOTECH

Trillium at Douglas Ranch

Howard Hughes Corporation
9/13/2023

PROJECT NO:
LABORATORY NO:
REPORT DATE:

Compression Results

Alta Arizona

1800 W. Broadway Rd, Suite 5
Tempe, Arizona 85282

220748
39921
09/20/23

SPECIMEN TYPE

SPECIMEN TYPE:

Soil Cement (ASTM 5102) Method A

MIX & FIELD DATA

Placement Area:
Sample Storage Location:

9% Cement Added to Native Compositite Sample

Cured in sealed container until break date

Design Strength (psi):] 750 |@ 7 days
Specified Strength (psi):] 750 |@ 7 days
Mix ID #: Specified Measured
Supplier: Slump (inches) ASTM C-143:
Load #: Air Content (%) ASTM C-231:
Truck #: Unit Wt. (pcf) ASTM C-138:
Ticket #:
Batch Size Weather:
Water added: Ambient Temp (°F):
Admixtures: Concrete Temp (°F) ASTM C1064:
Batch time: Date Received:
Sample time: LAB Technician: J Baer
TEST RESULTS
Date Age Spec Area L) ) Break % of
Lab No [Spec No. 9 p . Strength | Strength ° % of Specified
Tested | (Days) | Size (sq. in) : Type Design
(Ibs.) (psi)
39921 A 09/18/23 5 3.99 12.50 14200 1136 2 151% 151%
39921 B 09/20/23 7 3.99 12.50 19140 1531 2 204% 204%
39921 C 09/20/23 7 3.99 12.50 19280 1542 2 206% 206%
Notes/Remarks: Samples remolded based on ASTM D698 Proctor Value and Moisture %

Type of Fracture:

(1) Brittle (2) Cylindrical (3) Barrel

Lab Signature:

Average 7 DAY BREAK (psi)

1542




SURVEY - ENM

\
ALTA

ARIZONA

PROJECT:
CLIENT:
SAMPLE DATE:

NG - GEOTECH

Trillium at Douglas Ranch

Howard Hughes Corporation
9/13/2023

Compression Results

Alta Arizona

1800 W. Broadway Rd, Suite 5
Tempe, Arizona 85282

PROJECT NO:
LABORATORY NO:
REPORT DATE:

220748
39921
09/20/23

SPECIMEN TYPE

SPECIMEN TYPE:

Soil Cement (ASTM 5102) Method A

MIX & FIELD DATA

Placement Area:
Sample Storage Location:

11% Cement Added to Native Compositite Sample

Cured in sealed container until break date

Design Strength (psi):] 750 |@ 7 days
Specified Strength (psi):] 750 |@ 7 days
Mix ID #: Specified Measured
Supplier: Slump (inches) ASTM C-143:
Load #: Air Content (%) ASTM C-231:
Truck #: Unit Wt. (pcf) ASTM C-138:
Ticket #:
Batch Size Weather:
Water added: Ambient Temp (°F):
Admixtures: Concrete Temp (°F) ASTM C1064:
Batch time: Date Received:
Sample time: LAB Technician: J Baer
TEST RESULTS
Date Age Spec Area L) ) Break % of
Lab No [Spec No. 9 p . Strength | Strength ° % of Specified
Tested | (Days) | Size (sq. in) : Type Design
(Ibs.) (psi)
39921 A 09/18/23 5 3.99 12.50 16930 1354 2 181% 181%
39921 B 09/20/23 7 3.99 12.50 21060 1685 2 225% 225%
39921 C 09/20/23 7 3.99 12.50 23160 1853 2 247% 247%
Notes/Remarks: Samples remolded based on ASTM D698 Proctor Value and Moisture %

Type of Fracture:

(1) Brittle (2) Cylindrical (3) Barrel

Lab Signature:

Average 7 DAY BREAK (psi)

1853
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BOTTOM

PVO4

— This plan document set is the sole property of hilgartwilson. No alterations to these plans,

information, are allowed by anyone other than authorized hilgartwilson employees.
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Copyright, hilgartwilson
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PARCEL 52 ¢t | 275.00' | 078°0515" | 374.79' | 223.04
\ c2 | 175.00 | 075:45'50" | 231.41° | 136.15
RP_RAP TO BE C3 | 150,00 | 047°38'45" | 124.74' | 66.23
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OUTFALL RB—OFF 4
LINE TABLE
NO. | DIRECTION | LENGTH
$5149'35°E | 398.61"

\

STORM DRAIN CONSTRUCTION
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SPEC SEC. 220; D50=6", 12" THICK ON MIRAFI
EROSION PROTECTION GEO-TEXTILE OR APPROVED
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ALL ANGULAR LOOSE RIP-RAP PER MAG

50 %ol/min ft AND_M .
= 165 Ib/ft3_BRADATION PER TABLE 6.2
2013 _DRAMNAGE DESIGN MANUAL FOR MARICOPA
s0ONTY, ARIZONA (HYDRAULICS).

Ca® &80 00 0 6 ¢_0_0_0_<¢
INSTALL SOIL CEMENT PER MAG SPEC 311; 2881 S
SEE DETAIL 1 ON SHEET DC21.

PLACE GROUTED RIP—RAP D50=15", THICKNESS 271 SY
30" ON FILTER FABRIC, MIRAFI EROSION

PROTECTION GEO-TEXTILE OR APPROVED EQUIVALENT.
COLOR PER DEVELOPER'S REPRESENTATIVE.

i
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