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Definition

Repair: to replace or correct deteriorated,
damaged, or faulty materials, components, or
elements of a structure.

Rehabilitation: the process of repairing or
modifying a structure to a desired useful
condition.

Restoration: the process of reestablishing the
materials, form, and appearance of a structure
to those of a particular era of the structure.
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Repair Challenges?

- Pre-existing condition

- Unforeseen condition

- Resource constrain (One stage vs multi state repair)
- Unavailability of construction documents

« Access issue

- Constrain in repair methodology

- Work schedule

- Weather Condition

- Aesthetic/ Architectural

- Historic Structure
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Are we Taking Concrete Seriously?

- Insufficient knowledge of concrete

- Concrete is cheap; a mix of water, cement and
aggregate (stone)

- Poor quality control
- Lack of skilled repair workers
* Moisture intrusion protection
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Halsey Field House Column Repair
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Project description
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Project description

(E) JUNCTION BOX TO FEWAIN WILL EE
MOVED UP 6'-10" BEFORE DEMOLTION CF
CMU WALL; CONDUIT TO REMAIN; SEE MEP

(E) CONDUT TO BE RELOCATED
BEFORE DEMOLIMON OF CMU
WALL; SEE MEP DRAWING

(E) SWITCH TO BE UNCONNECTED FROM
COLUMN, AND RECONNECTED AHRS&EP:ER;;

(E) FURRING TO BE DEMOLISHED

3 FEET CLEAR ON EMHER SIDE

OF COLUMN, AND REPLACED

AFTER REPAIR

(E) QUTLET TO BE REMOVED; sg
M

(E) ALL QUTLETS TO BE FREE AND
COVERED DURING WORK. VERIFY IN
FIELD IF ANY OUTLETS OR SWITCHES

EXIST WITHIN THE AREA OF
DEMOLITION.
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What are the challenges?

- Adjacent office rooms can not be disturbed and will be
operational during the construction.

- Dust has to be contained within the work zone. Therefore,
no concrete demolition is allowed.

- Repair procedure is specified by the owner.

- Specified repair methodology: Epoxy injection with CFRP
strengthening.

- Existing MEP components has to be temporary uninstall and
reinstall /relocate after repair.

- Aesthetically has to match with existing.
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Project description

T

36"

220"

4]0P OF SLAB Bl +19'-6" TOP OF SLAB EL. +19'-8%,
i T T e e J— N . ot hil
i e DETERIORATED CONCRETE AREA. 5E/55.01 h 1
H H FR FURTHER DETAILS ; H
i i SEE 4/55.01, 54/55.01, AND i i
1 1 1 1
1 4@: 1 1
1 1 1
1 r 1 1 1
1 1 1 1
1 1 1 1
1 1 1 | 1
1 1 1 | 1
I ARITY ; ; g
¢T€|F' OF SLAB EL 476" | ey .“---_.,L -“- _____ _— | PSP ol : TOP OF SLA3 EL, +?—E¢
N E== /_FGW“'-"' FOOTING ==
‘—‘—._______‘_-_‘—-_:— ~+
| LT




Project description
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Repair criteria

- Epoxy injection for existing cracks
- CFRP to address reinforcement loss
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k" RADIUS ROUNDED COROMERS
FIRER REINFORCEMENT STRIP

. EQUIVALENT TO #4 (13mm) @
% RADIUS ROUNDED CORONERS & (150mm) 0.C
FIEER REINFORGEMENT
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| N -
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CFRP design

SECOND

FLOOR
SLAB

HEINF, 16" MIN ONTO
CURVED SI0E OF COLUMN
FABRIC WILL SKEW ALONG

10" WIBE STRIF (TYF)

@

M A

FACE AZ SHOWRN,

OMNE LAYER MaslerBrace
FIB B00/50 CFS WRAFPPED
AROUND COLUMN WITH
FIEERS ORIENTED HORIZ

(TYF)

EXISTING COMC
COLBMRCH
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FIB &00/50 CFS WITH FIBERS
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CFRP design

STEEL L5"x 5"x 3/4"
VERT LEG PREPARED TO NEAR
WHITE METAL

0#5—'%/

STEEL ANGLE BONDED

2 TO CARBON FIBER WITH
MasterBrace SAT 4500

5/8" @ COARSE THREADED

HS STEEL ROD (Fy = 125-ksi)
INSTALLED [N 1-1/8"@&
DRILLED HOLE AND GROUTED
WITH MasterEmaco ADH 1490,
ADH 1420, OR ADH 1080RS

EXISTING CONC
COL/ARCH

i

HORIZ MasterBrace
REINF.

16" MIN OVERLAP
(TYPICAL EA SIDE)

20"

EMBEDDMENT
MIN.

STEEL L5"x 5"x 3/4"

VERT LEG PREPARED TO NEAR
WHITE METAL AND BONDED
TO CARBON FIBER WITH
5/8"@ HS COARSE &?Jeﬂﬁgf@s?&gesmmn | MasterBrace SAT 4600
THRU STEEL ANBLEWITH ()\SECTION _ FORGLARITY - AGTUAL THIGKNESS VERT Masterfrace E)FJL HORIZ MasterBrace
WASHER ANDNUT \BT/WTs,  ISAPPX3E) ' \BL/NTS. REINF.
STEEL L5"x 5"x 3/4"
VERT MasterBrace VERT LEG PREPARED TO NEAR
RE|NF, WHITE METAL AND BONDED
TO CARBON FIBER WITH
MaslerBrace SAT 4500
5/8" @ COARSE THREADED HORIZ MasterBrace
BN REINF,

HS STEEL ROD (Fy = 125-ks)
INSTALLED IN 1-1/8'G
DRILLED HOLE AND GROUTED
WITH MasterEmaco ADH 1490,

ADH 1420, OR ADH 1090RS

20"
EMBEDDMENT
MIN.

3\ DETAIL

B-1/N.TS.
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Conclusions

- Repair is challenging. Existing condition,
unforeseen condition, resource constrain are some
of the few important causes of these challenges.

- One repair may have multiple viable solutions.

- Best solution always may not be the viable solution
for a particular project. Repair scheme should be
selected based on the existing constraints and
needs of the client.

- Selecting a correct solution is important. But,
Quality Control is more important.
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THANK YOU

Questions

Sarwar Siddiqui
sarwars@skaengineers.com



