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A Owner
Anchor Line Partners & Jones Lang LaS
Corporation

A General Contractor
John Moriarty & Associates (JMA)

| Existing Structure

A Engineer of Record for the Foundatior
Haley & Aldrich (H&A)

U 41-Story Tower
A 515foot-tall multi-tenant , ,
office tower e ‘o wooein DL

A Precast concrete facade it =4 '

-

A Foundation Contractor
. Hub Foundation

A Site Contractor
W.L. French

U 6-Story Garage
A 2 levels below ground
A 6 levels above ground
A Supported by Pressure
Injected Footings
(PIFS) & Spread
Footings

Project Start Date: June 2019
Project End Date: November 2021



NewStructure

.
- S

- .~
.

U 41-Story Tower
A 515foot-tall multi-tenant office
tower
A Glass curtainwall facade

AL

U 18-Story Structure \
A 8 level automated parking garage, 2! ‘ N |
o 2 levels below ground | ; ﬁ ¥ f‘ﬁ >
0 6 levels above ground S WE™ o

‘&
LT
<

"ZAYARA AL A

Al : ‘. : - —
A 12 stories above the garage & TS @"‘i g
. _ L ; et .""/J;g
o Office space, retalil, etc. & , & - .
o Connected to the 41 /& ;‘i b 0 BT . 4
Story Tower TN T X ”
A Supported by micropiles - . -~




FOUNDATION CONCEPTS

3 Levels of Solils Nails to Provide Lateral
Support for Foundation Walls

Underpinning of Foundation Walls

Micropiles to Support the New
Structure




Critical Design Considerations

Automated Garage layout did not allow for internal foundation
elements or bracing of existing foundation wall

Foundation walls were not designed to be self supporting over the
span of the structures

Micropiles pile caps and columns would provide support for new
structure and permanent lateral support for existing foundation wall



SOIL NAIL DESIGH




I SOIL NAILS

AProvide temporary lateral B

support for existing foundation
wall during construction

AThree levels of soil nails
A204 Soil Nail Design

ALayout to miss existingile
solider piles from original
construction

Alnstalled using TEI Skid Steer
mounted mas
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Soll Nail Construction Issues

ALevel 3 (lowest level) installed first | I

AUtilities encountered on levels 2 and 1

ATest pits revealed that utilities not know
during the design phase would render soll
nail design not constructable!

ARequired a total redesign of the foundation
system to support the wall during
construction




SOLDIER MICROPI
DESIGN




01

Combination of

soldier micropiles
and installed soill
nails would be used
to brace toe of
existing foundation
wall

| New Design Concept

02

Tierod deadman
system would be
Installed at the top
of the foundation
wall using the
original Hpiles

03

The soldier

micropiles would
also be used to
underpin the
foundation wall to
provide support as
part of the pile cap




Soldier Micropile
Design

U 36 Piles

U Utilize both the soll nalls and
soldier piles for the lateral
support & underpinning of the
foundation walls

U Design:

AbPcHpé Endpnpé
ANo0.8 Gr75 Threaded Bar
A5000 PSI Grout

20+

-

40 -

15 -

N
(=]
1

25

EXISTING BUILDING WALL

600 PSF MAX_ SURCHARGE MIN.

I O

5

LAG USING MIN. 3" THICK HEMLOCK TIMBER
LAGGING TYP. TO 7-FT BELOW GROUND SURFACE.

FILL
y=120 PCF
¢ =30 DEGS.

TOP OF PILE VARIES EXTEND TO GROUND SURFACE
WITH HP14X102 USING A FULL PENETRATION GROOVE

LEVEL 3 SOIL NAIL (INSTALLED)
APPROX. 4 FT ON CENTER

CLAY
Y=118 PCF
Su =2000 PSF
fa =500 PSF

BELOW 7-FT USE MIN. 4" LAGGING.

N

p

/ TIERODS, 4 FT ON CENTER
DETAIL 1

/T

N

WELD AT CONNECTION

HP14X102 —/l

DETAIL 2

i

]
B— EXISTING BUILDING SLABS

DETAIL 4

9§ x 0.545" MICROPILE
SPACED MAX. 7-FT O.C.

BOTTOM OF PERM. CASING, EL.-18

TILL

fa=2000 PSF

BOTTOM OF MICROPILE, EL. -28

i<
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DESIGN OF FOUNDATION
MICROPILES




U 123 Micropiles
A67 Micropiles
0 600 kips Compression
o 300 kips Tension
A56 DMPs

I Foundation 0 600 kips Compression only
|\/|ICI’OpI|eS U Low Headroom Micropiles
AbQ | SIFRNR22YY nH Y
AMHQ | SFRN2B2YY wmc
AUnlimited Headroom: 65 micropiles
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Micropile Design
(600 kips Compression
300kips Tension

U Casing
Apdy Tpé h
Ay pQ 0 W
U Core Steel

Al 2NB t ALISY Tdné hodE
Gr80

ARebar: No.24 in rock socket & top of pile
connected to No0.18 in cased section; Gr8
U Rock Socket 5 o
AoTQ NRO|l a201SuU Ay
Abé RALF YSGSNI
U Micropiles with no tension loads had No.14
Gr80 above the socket.

®5® E ndCHEY
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_+— No.24 Gr80 Hex Nut
4—— 12" x 12" x 2° Gr S0 Plaie

—— No.24 Gr30 Jam Nut
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Solil Profile

u Silty Clay
AcKAOlYySaa ¢
A Soft

HNQ

o N-Values ranges from WOH to 3

u Glacial Till
AcKAOlTYSaa d
A Hard
o N-Values ranges up to 95

cnQ

U Bedrock
A Argillite
A Highly weathered
A Bond Value: 47.8 psi (6k3f)

Fri(acxs;

E_EVATICON,

"0

T

L PANGESY CTCE TOWER .‘I
Ix g
e R o P Ca =
L o 8 & o &Y
B 18 ELPO ELT| F_280 £ n L)
.~ L2720 ot 11118 fuxan BEEl_
$ CF3ET ! (4/“01’ HEY i ELE S | s
,’ . _!":’2'.‘3 . L szi;j'. Z7FT A 0 _.'J? 29778 | TY g
o o # & -
3 2 L £ ik
i / B om s ol
: \ Ga X - i vl
okl i ! s (A} FRL i : | :
f ok e Vo7 oh :
h.‘«f‘, B .. R EL R Rl . ":!;-:l" H
2Rty K, (: W e
£ 3 — T2, W Yoa
~INA ¥ po GO .
- i Y KIeH a o
-~ V/ \ ¢ | s s
L3 o~ Vo, BB 15~ Y -3 I} ’\‘ﬁ
% | .p" V( s : I
=/ w ¥ i / il
/: i/ L 200y %/ 1L Tl '
; 3 . 3/
i i o i / nm;'/[-:_
; v 1/, e 1 Tju A
g e L ’ o
4 s e 2§/« B z(g“
3 //1:L H I/’ 5/,/: ./’/ 79,'i'_'{] B
% v X/ cor m
8y, i ’ i T ;
] | . o % I =20 s pap
. r N &3 o aF
I‘r = }/ /1 :J 3 iz 3w i
N TN §OE -
7 A Y ¥ ; P “ -y
SEE L - - t."f \. Hic.Av 1
4 A \
- s IR N9 — -
I(l:] )i ‘%) Ve — { LACIAL 7Ll
73lg.| & o oo
b T i swse l— e
" Yie o -
N :‘ ) & -_
i scﬁé-), SMIR cs
AP 4 154 L
FAE g O
2 g.,.',-n.,: St /ML cs ~&n
2 4 =780
13 in, " ij o} —
) B A7l WL (D
) e
3%‘r{f’vf B ks
age :4‘)}/_». MWL
= 5.eC
P
A
Fios

FT.Bousl

FLFVATICIR,



PILE LOAD TESTS




Rock Socket Design
Development

A Initial Rock Socket Design at bid time was
based upon 33 Congress Square Pile Load
test performed nearby

A Hub presented the test results at ISM
2017 Conference

A Based on 107 psi (15k4f) bond value
g MTQ NRBRO]l az201sSi
A Additional Borings were performed post bid

A Rock quality was not as good as
initially assumed

A Bond value increased to 75 psi (10.8

ksh 9 HcdpQ NRO] a201Si

33 Congress
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