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Block 400 Project Team

Owner — St. Louis Cardinals / Cordish Group

Structural Engineer — Optimal Engineering Solutions, Inc.
Geotechnical Engineer — SCI Engineering Inc.
Construction Manager — PARIC Corporation

Deep Foundation Contractor — Richard Goettle, Inc.

Deep Foundation EOR — GEI Consultants




Block 100 Project Team

* Owner — St. Louis Cardinals/Cordish Group/Lowes

» Garage Structural Engineer — Brockette/Davis/Drake, Inc.
* Hotel Structural Engineer — OPS

* Geotechnical Engineer — SCI Engineering Inc.

* Construction Manager — PARIC Corporation

* Deep Foundation Contractor — Richard Goettle, Inc.

* Deep Foundation EOR — GEI Consultants




The Block 400 and Block 100 sites were the 2nd and
3rd projects in the Ballpark Village Development.

Pre-existing structures (stadium) prior to parking lot were
founded on driven pipe piles and spread footings.

Driven piles were the original intended deep foundation
elements for the new buildings.
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Driven Pile, Drilled Shafts and Augercast Piles were all
budgeted and considered as viable solutions for the
project.

Ultimately augercast piles were selected as the deep
foundation system and a design build contract was awarded

to Goettle first for the Block 400 Project then the Block 100
Project.




Economy

24” diameter ACIP Pile option was selected for the Block
200 site.

30" diameter ACIP Pile option was selected for the Block
400 site.

One Osterberg Load Cell Test was conducted at each site to
not only verify but also economize design assumptions.

Final Deep Foundation Package Value: $7.4 Million




Design - Block 400

Number of Piles — 383 Each
Diameter of Piles — 24" Diameter
Pile Lengths — 94' below working grade
Design Capacity — 924 Kips Compression - 210 kips Tension — 30 kips Lateral
Design Criteria — Allowable Skin Friction - .60 ksf for Clayey Soils
Allowable Skin Friction — 0.60 ksf to 0.80 ksf for Sandy Soils
Allowable End Bearing — 180 ksf

Comments: All pile drilled to refusal on rock
Osterberg Load Test tested to over 3 times design load
7,000 psi grout was used.




subsurface Gonditions — Block 400
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Design - Block 400
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Design - Block 100

Number of Piles — Each

Diameter of Piles — 30" Diameter

Pile Lengths — 50' to 88' below working grade

Design Capacity — 1,178 Kips

Design Criteria - Allowable Skin Friction - 0.65 ksf for Clayey Soils
Allowable Skin Friction — 0.40 ksf for Sandy Soils
Allowable End Bearing — 180 ksf

Comments: All pile drilled to refusal on rock
Some piles had cut-offs 17' below grade




subsurface Gonditions —Block 100
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Design - Block 100 - Garage
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Design - Block 100 - Garage
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e Additional Rock
Coring was
Performed to Verify
Rock Conditions at
both sites.
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Design - 0-Gell Load Schematic Block 100

NOTE: NOMINAL SHAFT DIAMETER 30"

451

LEAN CLAY BROWN

438

LEAN CLAY LIGHT BROWN &
GRAY

413
LEAN CLAY WITH FINE SAND

398

SAND GRAY FINE

388

LIMESTONE WEATHERED TO
MODERATELY WEATHERED

38 —
180 LIMESTONE WITH CLAY LAYER

ARGILLACEOUS LIMESTONE

NOTE: BASED ON BORING B-310

TELLTALES
A B
MUDLINE/TOP OF CONCRETE — +458
— = "%
1 SG LEVEL 6 —— 451
| SG LEVEL 5 —— 438
SG LEVEL 4 —— 413
SG LEVEL 3 —— 398
SG LEVEL 2 —— 388
SG LEVEL 1 —— 384
\WOTs
. —— 43803
400KIP O-CELL TP OF SHAFT —— 1380

2631-D NW 41st St.
Gainesville, FL 32606

LOADTEST FPhone: 800-368-1138

www.LOADTEST.com FAX: 352-378-3934

SCHEMATIC SECTION OF TEST SHAFT
BALLPARK VILLAGE — BLOCK 100 — ST. LOUIS, MO

DWN BY: JAS [ DATE: 12 Sep 2017 [ cHECKED BY: [LT-L1-1848

REVISED BY: SCT | DATE: 4 Dec 2017 |SCALE: NTS [FIGURE A




0-Cell Load Test Results — Block 100

_II 23494 II Osterberg Cell Load-Displacement
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Loadtest Project No. LT-1848 Figure 1 of 7



0-Gell Load Test Results — Block 100

|\| FY Py Y || Mobilized Upward Net Unit Side Shear

m TP-1 - Ballpark Village Block 100 - St. Louis, MO
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NOTE: The unit bearing pressure reported
herein is based on a reduced bearing area of
0.92 ft2 (13" diameter). Displacements
associated with the same bearing pressure
100 ! applied to the entire pile base will generate

| larger displacements.
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Design — 0-Cell Load Schematic Rlock 400

NOTE: NOMINAL PILE DIAMETER 24"'¢
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Gainesville, FL 32606
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SCHEMATIC SECTION OF TEST PILE TP-1
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DWN BY: JAS
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0-Gell Load Test Results — Block 400

#3484 II Osterberg Cell Load-Displacement
m TP-1 - Ballpark Village Block 400 - St. Louis, MO
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0-Cell Load Test Resuits — Block 400

Mobilized Upward Net Unit Side Shear
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5 300 NOTE: For purposes of analysis herein, the base of
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pile tip. In calculating the unit end bearing, the 13-inch
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200 | the same stresses applied over the entire pile base will
produce larger displacements. The Engineer should
use his own analysis and judgement to estimate the
displacement that would occur if the same stresses
100 | were applied over the entire pile base area.
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Gonstruction/Installation

All augercast piles were installed to rock using the refusal
criteria established in the load test pile. Less than 1 ft/
minute.

All piles utilized a PIR system to document pile installation.

Pre-drilling required at some locations to core through
existing foundations to allow for ACP installation.







Traditional Crane and Leads Set-up used for Block 400
Installation
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Fixed Mast Hydraulic Rig used for Block 100 Installation




LT

ATo All Levels A

een Pile Gut-0ffs were a challenge - Up to 12° helow grade.




* Damage to Equipment and Tooling




* Obstructions from existing shallow foundations
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* PIT Testing Anomaly
in Pile 74

* Dynamically Testing
Pile — Questionable
Results

* Statically Load Testing
Pile
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Pile Installation Log — |
Pile 74 PRODUCTION LOG, CFA Piles II"M'

Jobsite: ball park

Client: Goettle Project No.: 17077
Pile No..: pile 74 Drilling Rig: Rotary Drive:

Date: Mar 2, 2018 Operator:

Diameter: 30.0in

Theoretical Volume: 12.01 cu.yd.

Actual pile length: 66.04 ft

Concrete amount pile: 16.11 cu.yd.

Volume difference pile: 4.10 cu.yd. (34.16%)

Drilling start: 10:39:11 AM  Start of concreting:  10:50:23 AM
Drilling end: 10:50:23 AM  End of concreting:  11:02:24 AM
Total time: 00:23:13
Profile B Penetration Rate [ft/min] Withdrawal Rate [ft/min] Concrete Amount. [cu.yd/1.64t]
0.00 i 0.00 » 0.00 0.00
J
1
[7.00 7.00 7.00 7.00
14.00 14.00 14.00 14.00
|
[21.00 21.00 21.00 21.00 |
28.00 28.00 28.00 28.00
135.00 35.00 35.00 35.00 ]
J
142.00 42.00 42.00 42.00
149.00 49.00 49.00 49.00
— ]
J
56.00 56.00 56.00 56.00
]
63.00 63.00 63.00 63.00
66.04 B6.04 70 L o o o 8804 Tl 86045 & 5 o
[ft] M e s s ¢ s ol © 6 6 ¢ 5 o e &3 & a g
(2] < n © s w o o -
Comments

Supervisor: Client:




P74

4/26/2018
C:13900fps
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Planned:62.7t
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5/4/2018
13900fps
Amp:70
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Challenges - PIT Test Pile 14923
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Challenges — Static Test
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1 3/4" DYWIDAG BAR(GR150) NUT & PLATE
(TYP @ REACTION PILES)

COMPRESSION TEST
DESIGN LOAD = 800 KIPS
TEST @ 200% = 1600 KIPS

T~

= DOUBLE W18X143, .
I'/ REACTION BEAMS \x{
DOUBLE W24X146,
- REACTION BEAms\“ M
SWIVEL PLATE —| " LOAD CELL
3,300 KIP DIAL INDICATORS
HYDRAULIC (3EA @ 120°)
RAM
] exisfi¥G GRADE
BEARING
PLATE S~ 34.25"0 STEEL
| PIPE x6™-0"
DOUBLE 40X593
TEST BEAM N\~ cAGE: >_ o
(10)#8 VERT. BARS 7§"@ REACTION
X 300" LONG PILE

#4 TIES @ 6"clc
TOP 7'-6", @ 12"clc

o > 7§ REACTION FOR REMAINDER
© PILE

W / W TYPE H

m M PILE 74

COUPLER —~_ |
|_— #8 CENTER BAR
I I X FULL LENGTH
-1 3/4" DYWIDAG BAR
(GR150)
BIPILE
3 I’ [ 6"0 SOCKET
(TYP.)

SECTION "B" - "B"

NOT TO SCALE

Challenges — Static Test
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Challenges - Static Test Load
Test Set-up for Pile 14




1 6/13/2018 01-compression TP1 30 inch 17077 v03 to Kyle

Compression Load vs. Net Deflection: Ballpark Village Block 100, St. Louis, MO, 30" dia. x 65' Pile
17077, June 2018, Richard Goettle, Inc. Pile-74 (D.L.=800 Kips)

kips per ram
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Challenges — Static Load Test Resuits on Pile 74
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Thank You!
Questions?
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