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When playing as a slideshow, this slide will display live content

Poll: How familiar are you with micropile
foundations and CFRP?



ICR| THESTRUCTURE

CONCRETE REPAIR

Restore | Repurpose | Renew

« 1Supported Level, Castin-Place, Conventionally
Reinforced Concrete Parking Structure

 QOriginal Construction— 1970
* Plan Dimensions of approximately 165 feet by 160 feet

« Supported Level is framed by a 2way conventionally
reinforced slab supported by cast-in-place drop panel
columns

* Provides parking for approximately 160 Vehicles
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« New Building Owner noted significant deflection
In slab.

 Two-Way slab w/ settlement at an isolated
column.

* Previous repair drawings by others, 10 yrs prior,
unknowingly noted ~3” settlement via slab
elevation plans.

« Additional ~3” settlement observed beyond
elevations noted in previous repair for ~6” total
settlement.
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NAILS, TYP. _\

INSTALL 6 X 6'S LEVEL IN
(3) 6 X8, BOTH DIRECTIONS. GROUT

5-6" LONG BELOW 6 X 6'S AS REQUIRED
PER LEG TO OBTAIN FULL LEVEL

BEARING ON SLOPED
N ASPHALT SURFACE v b

(12) 6 X 6, 5'-6" LONG,

PER TOWER

7?

\I*\

NOTES:

1. ALL 6 X 6'S ARE SOUTHERN YELLOW PINE NO. 2 OR BETTER.
2. NAIL ALL TIMBERS TOGETHER TO PREVENT TIMBER FROM FALLING OR KICKING OUT.
3. SEE PLAN FOR SPACING AND LOCATION.

STEEL BEAM/SHORING TOWER ELEVATION
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Original soil boring nearest to column New soil boring at column
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* Required additional soil boring outside the
structure

 Re-route drainage
* Protect repairs
« Opinion of Probable Cost $400k

Source: dailycivil.com
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» Changing the behavior of the spread

footing
« Thicken footing to add flexural and shear
capacity
* Provide shear friction dowels to transfer
horizontal shear
« 37 kip reaction at support

* Weak soll region

WWW.icri.org
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* First 7-6" of soll is debris fill, neglect and conservatively assume it is unsupported. Per CBC, add 5' for
development of lateral force for next stratum of soil; therefore 12.5 feet of unsupported pile.

« CBC requires the pipe be designed to consider 1/16” section lossdue to corrosion if not protected.

Overall Pier Strength Summary

__Uncorroded Pipe |  Corroded Pipe | DesignForce | OK?
Ungrouted AllowableStrength(Kips) | - | 373 | 37 | Ok
Grouted Allowable Strength (kips) | - | 465 | 37 ] Ok
Buckling Allowable Strength (Kips) | 677 |  s72 | 37 | Ok
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T SOFT SOIL REGION?

'ICRI WHAT ABOUT THE

« Soft soll region at depth 25 ft to 55 ft

 FHWAMicropile Design and Construction Publication
* If Soil Modulus Limit is less than measured Soil Elastic Modulus,

then buckling does not need to be considered.

« Confirmed that elastic modulus was greater than modulus limit

WWW.icri.org

Depth

Elastic Modulus (ksf)

20 feet to 25 feet
25 feet to 30 feet
30 feet to 40 feet
40 feet to 50 feet
50 feet to 68 feet

1500
750
500
750
1000

3 i S
et “\.‘,f"‘f

Buckling at ~80kip >> 37kip design
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EXISTING FOOTING
TYP / WITH ENLARGEMEMNT
7y
L

P MNa. 5 DOWEL EMBED 10"
1 MIN INTO COLUMN - USE

/ HILTI HY-200 EPOXY
& o0

\ GROUTED GALVANIZED

| IR |
_]_
e
e
r———-1

4" DIA

TYP

_ ™
- o TN
oTEs. No.5 BAR @ 12" OC

1. "L"DOWELS TO TIE NEW CONCRETE TO EXISTING FOOTING - NOT SHOWN FOR CLARITY.

2. MIRCOPILE CAPACITY = 50 KIP ALLOWABLE (MIN). 4 TOTAL, GROUTED AND DRIVEN INTO SOIL
TO ELEVATION -75-0" CCD, MIN. LIFT COLUMN APPROXIMATELY 6-1/2" UP.

3. BACKFILL UNDERSIDE OF FOOTING AFTER LIFTING W/ CLSM {FLOWABLE FILL) WITH 1200 PSI
COMPRESSIVE STRENGTH.
STEEL MICROPILES AMD ASSEMBLY TO BE HOT DIPPED GALVANIZED.

O COLUMN AND FOOTING REPAIR

WWW.icri.org

STEEL MICROPILE (4 TOTAL) -

(8) #5 BARS GRG0 SPACED
12" OC EW MID-DEPTH

APPLY SIKADUR 32
HI-MOD LPL PRIOR

TO PLACING

COMCRETE. PLACE
FRESH CONCRETE
WHILE EPOXY IS

STILL TACKY

g

"

15" 4@ 14" = 48" 1-5"

/
V' / /
s
VY o

R i I o
L

- |

EXISTING CONCRETE COLUMN

NEW FOOTING ENLARGEMENT - CIP CONCRETE

49 - #4 HOOKED DOWELS @ 14" OCEW  °.
EMBEDDED 14" INTO ORIGINAL )
COMCRETE - USE HILTI HY-200 EPOXY 23

ROUGHEMED SURFACE

(13) #5 BARS - GRG0 EW EXISTING

(4) 4" DIA 50 KIP ALLOWABLE
CAPACITY GROUTED
MICROPILES DRIVEN INTO
SOIL TO ELEVATION -7&5-0"
CCD, MIN. LIFT COLUMMN
APPROXIMATELY 6-1/2" UP

COLUMN AND FOOTING REPAIR
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EPAIR

71-2"+

—f

GOLUMN

7] ¢

;CE NT‘ERED Of-!

Q 24 o“
CENTERED ON COLUMN

WWW.icri.org

ICIR] STRENGTHEN SLABVEGATIVE
MOMENT REINFORCEMENT

SIKAWRAP HEX 103c - 25" WIDE AT 50° OC, TYP

LEVEL SURFACE WITH EPOXY

26" +/-

FULL SYSTEM TRAFFIC
Jj TOPPING PER WI 16.1

g
=
w
< i
=l
Lo
x|Z
wig
o
—\‘
ROUGHEN SURFACE TO EPOXY INJECT CRACKS AS
CSP-3 PROFILE AND NECESSARY - SEE WI 11.5
SHOT BLAST
NDTES

TO BE INSTALLED AFTER COLUMN/FOOTING HAS BEEN RAISED.

O FLOOR REPAIR - CARBON FIBER
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Resources

Evaluate this Session

WWW.icri.org

To complete the session evaluation, open the ICRI
Convention App.

Under Plan Your Event, select Schedule, and then the
Technical Session you are attending. Select the sub-
session you are attending, scroll down to Resources, and
select Evaluate this Session.
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ANY QUESTIONS?
~ ERRREEEREENTTT—

WALKER

CONSULTANTS
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