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Reinforced Concrete Buildings

Design Requirements l
Gravity Wind Seismic
Loads Loads Loads

Structural Framing
Systems

‘ Reinforced Concrete Cast-in-place
‘ Post-Tensioned Concrete

‘ Pre-cast, Pre-stressed Concrete




LONGEVITY OF REINFORCED

CONCRETE BUILDINGS

Design & . Current
. Construction

Selection of structural framing systems

Quality of construction during Original
Construction




Federal Drug Enforcement Agency Building in Miami
August 5, 1974
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Federal Drug Enforcement Agency Building in Miami
August 5, 1974




Do vyou know what
you are doing?




LONGEVITY OF REINFORCED
CONCRETE STRUCTURES

Minimize possibility of future failure of structural
components of the older buildings and to be better
prepared for hurricane and seismic events.

‘ Proper Maintenance

Regular Periodic Inspections by qualified
Individuals.

Follow recommendations of the
nrofessionals.

Implementation of structural repairs in a timely
manner



STRUCTURAL EVALUATION

The fundamental propose of the required inspections is to confirm in

reasonable fashion that the building or structure under consideration
is safe for continued use under the present occupancy

=Visual Examination — Required of all exposed structural members.
o Movement of the structure.
o Deterioration.
o Signs of structural distress
o Signs of Foundation Settlement
=Testing — Not required unless its need is established by the inspector.
o Concrete strength.
o Size of the structural member.
=Evaluation
o Statement to the effect — Safe or not safe.




Typical High-rise
older building
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Typical High-rise
older building
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Typical High-rise
older building




Repairs to Reinforced Concreie
Building Components




Crack In reinforced concrete slab —
Initial Symptom
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Typical symptom of corroded rebar
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Crack In reinforced concrete beam




Corroded reinforcing steel rebars
with cracked and spalled concrete




Signs of structural distress In
reinforced concrete beam




Corroded reinforcing steel rebars in
reinforced concrete slab (TYP




Corroded reinforcing steel rebars in
main building column




Spalled concrete — Corroded Rebar




10N

)
-
qv
Q.
X
D
-
@)
>
@
-
i
G

ing

Water leak

INts

join




Main structural beam at expansion




Damage caused by water intrusion
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Corroded reinforcing steel rebar In
reinforced concrete beam




Cracks and spalled reinforced
concrete beam




Crack in column, indicative of
corroded reinforcing steel




Typical corroded reinforcing steel
rebar ends




Corroded Rebars and Other Steel
Inserts




Repairs to Reinforced Concreie
Structural Members
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Repairs to Reinforced Concrete Slab
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Repairs to Reinforced Concrete Slab




Repairs to Reinforced Concrete Slab




o« AR ORI
iy - -8

'H' OFY EASIG CONCRETE T0 PROMOC s s
£ METWMEDS DTl B Al SO v

-c'-m\n SOERCTTIVG WAL PO LEsSes T
l- S D Aladve e Pl A hibﬁlﬁ-(
BOREING 50 SUNROLACING CONCMETE. CONCMETE MDeOwes,
ML TN Awe THE St FREE oF Commomion, o
SREAE THE SaF 1 SROFDRLY BONED TD SusstuNInNg
ComC TR

S Sland o NG
el go”  SEEL

.’ ’. \ 't,s-\ o»r TEELED YEEL
[ TR s Dok vew sEnL
o) ConAETE U LoTEe WO S LONT
A ¥ SRCENT SPACE 1S -.-uu
“rw

CONTRRCTON WY WAKE A
MR UCE DT Y M tn)(\

CLEANINC THE BACKSIDE OF
CORRODED BARS

pr—— —a-

AROULD MMFSONE ST B DS

v (PP ING PROCEVE, CAAE Seal

D Bt DE MOAD TD BANOUNOMG CONMCRET
BT AND CONCNTTT 15 e,

OF Pal fet Dl I Mot

CORRODED REINFORCING BAR REPAIR DETAIL /A
1% \ék_‘/’

It's In the detalls!




\z. RENAR £POXY DOWDLED INTD
ND CONCRETE. F CORR0CKD AR

OST WORE TMAN 15X OF

55 SECTIONAL AREA

[,: SANG RDNFO m (' " / -

ONVG. BALOONY SUAR. \ J  oaseee sosas
: T ARV, 1
N, o, O
Vi s )
'[ L e % 1

NO RO NR MORTAR—" NSTUCCO & MNSH PANT OVER REPRRED
ASEA TO WATHH EXESTIVG

FVANIDS PROM
oy " '

SLAD RENFURCEVENT NOT
SHOWN FOR CLARITY \

SECTION

ADD STXL AS
SEQUIRED. DOWEL NEw
STREL INTO CONCRETR
W CXISTING REOEAN HAS
NONE THAN ¢J‘ oF IS
DR —I- MAL
AREA AUA,C'

r
]

1/

“" REXF BAX
}

s OR X
-{v ND BAR

-
1 -~ f DR OSION
A"

L

~ EAGTING AOAF ORCEVENT

‘-
AR BDCE wey

g9
i | < %
L)

s N peSTALL DOWEL
\ WNG EROXY ADMDNVE

P OF CONCREW BACE TO 3°—

SEYOND CORRODED REBAR. CUT \

s Li-l-\ SaRk TO PROVOE 130T MIN COVER (OUT BACk EXISTING Bak aND INSTALL
1T COVER. AND SEPAR IN NEW SAN, ¥ OO, TO MIOVIOE S2CrgD covew)
a.-_v,-:A\-,( M OWS &
PCONCATIONS

PLAN VIEW A SECTION
e N Q'_S/‘ “ YV - -0

CORRODED REBAR TIP REPAIR DETAIL /B

It's In the detalls!




-ﬂ[" Wt hC YEO EPOXY
BSOTHR SIO8S C
LJI\" 1‘ \uY H XTI
MATOM ADUALENT EaSTNG SU
SURFALE SHALL BE COATRL

(2 BSEAT ONE war POLYETHYUENE w.-t

1 o . THE SPACING OF

SHALL NOT BE *(:»Y[*
: CF THE STRUCTURAL
VEMEER SEING REPNIT AND NO WOSRE
THAN 12 INCHES v ANY CasE

SRAL THE POSETS AND SUSFACS IETWEEREN, TOF AND
BOTTOM wiTK SealDUR 31, MO0 O Cafamt oF

WITMGTANDING THE INTERNAL PRISSURE S
D AFTER THE EPOXY ACHESIVE SEAL HAS CURED. SIADUR o

35 H=wO0 Lv B B PUMSED N N

L\Af 1 PORT »iTH :..‘ .u.ﬂ' NJECTEON EOU ~

STURDY PRASSUES 15 TO 35 MANTANED UNTR ~
READHES THE NEXT MOHDR PORT. THE - N,

C ST AL THEN B8 CLOSED aND THE PROCESS ~ Nt

£ TO O£ SOEATED UNTE TME OMeL CRACK B SOMLD e 5
) CLEAN THE CONCRETE SUSFACE AND CRACK ~ L~

USE PREssl WATDR O SANDERASTING TO
ROMOVE ALL DUST LNTANCE, CREASE AND AN
AND CISINTECRATED MATERIAL SURFACE AND CRACKED AREA /
ASE TO BE ORY AND CLEAN PRIDR TO STAUNG o]

NOTES:

- SEC TYPICAL REPAIR DETALS ON S DRAWINGS AND CONTRACT SPECRICANIONS FOR ADODIMONAL INFORVATION AND REQUIRSVENTS
2= DPOXY MCTON TO BT DONE (Y QUAUNID APPLICATOR WITH MINMUM OF 5 YDARS DOPCRIDNCE AND CONTINED AS QUALINED BY THE MANUFACTUSEIN

REINFORCED CONCRETE SLAB, BEAM OR
COLUMN SEAL CRACKS BY PRESSURE EPOXY INJECTION /E
NTS ‘@y

It's In the detalls!




ABASG AL TILUNEDST S, NEDTONEAEE PNEDASTY OWS

TLACE EXESTING FeNrSH

COWE]L Sv UTRIZEWC HRTI Hr 150 EFcoecr

TO SE S". THME TUOANTITY AND SUIE ©OF NEw
FRENPFOMCEWMEDST & DOWTLS TOD ARATIOMN Dhoarmaswne

FULL DEPTH SLAB REPAIR DETAIL

AND FaINT TO WMETCH BEXIFSTeG

A

N TWO LAYERS OF REINFORCING MAY BE PRESENT

3

SR

It's In the detalls!




.

O ONCRETE AN f ADD NEW FERAR AS REOUIRED
PATCH WITH AFPRONVED SEE REPAR NOTES ON -
REPAIR NORTAR

CHMIP CONCRETE AT A 50" ANGLE
VN 37 CLEARANGE . AND APPLY BONDING AGENT T

- ONCRETE SURFACE AND EXPOSEL
RECLIRED RONFORCING STER.

1 . P ™ &

| ) y. ‘ | 4 s

i s — v

(‘-—~‘ -v:-._f»---.-.--.,-.‘) b
{ * * . [
{. N LLLLLLILLL, 1

F LESS HAN 21" Pl CEPTH
> NOT DAMAGE EPAR IS SEQUINED

SECTION £
\R6/

M CFF SPALLED OR HOULOW SOUNODING CONCRETE 1O
VESTICAL AND HOMIZONTAL SUSTACES. F DXISTHNG RDUAR MAS
LOST 20% O MORES OF M5 CROSS-SECTIONAL AStA, REPLACE
STH NDW BAR OF SAME SUZE F NEw am YW 6§ FROVEED.
VINIMUM SPUCE LENGTH SHNLL BE IN ACCORDANCE Wit A
J18=085, REPOSITION EXISANG AND NEW STEEL TO ACHEVE '
INCH CONCRETE COVER. CLEAN EXISTING BAR WiTH POWESED
MRE SBRUSH TO SUMVER STEDL SURFACE COAT REBARS AND
EXISTING CONCRETE WITH BONDING ACENT REPLACE CHIPFED
JFF CONCERETE WITM REPAIR MORTAR AND FINESH TOD MATCH
ADJACENT AREAS

CHP VNN 1 INCH ALL AROUNT ’
THE REBAR

TOP SURFACE COF RENFORCED A |
CONCRETL SLAR % \
. - ’\

PARTIAL DEPTH REPAIR PLAN

PARTIAL DEPTH SLAB REPAIR DETAIL 1/ B-\é

It's In the

detalls!




EXISTING AND /OR
;EA-E‘ E nm

MLE WAl .'AN'

WITH APPROVED

ADOD 45 HOOMEX
RERAR AS REQTD

EXSTING REBAR
NORE THAX 20%

NON

NEW STEEL IO ¢
AND £POXY CROU

5 SECTIONAL

NEW 5 CONT BaR iTH

MU 1T VER. PROVIE WIN, W

HE EXISTING ALUMINUNY

L onle 4 !rmu

WO ROM T
NOTEY ENCGINEER IMVEDIATELY BN wWRITING
REU
CHE

F ANY DISOREFANCIES FOUND N THE

CRETE AND PATCH #——-[r—-

| 12 MAX

FAK REPNR VORTAR

NOTES:

F THE UNCERSIOE OF THE SLAD AY 04X 1S
DAMAZED, THEN THE AL CEPTH REFAR AS
ILLUSTRATED SHALL BE UTRIJED TD REFAR
THE OANVAZED SLAR EDCE. ENGINEER WRL
MAME HE DEOSXON N E REU

2 CPR SLAS [OCE PRIOR TO CHFPIN

3. LOCK OFF POST TENSION TENDONS PRIOR

HEFPING

-

HF CONCRETE AT 907 ANGQLE AN
AFPLY BONCING ACENT TO CONCRETE
SURFACE AND DXPOSED REINFORCING
pIEEL

STELL !
SWEL GHr7I7Io &
WOETE Lo isald
™" L .
RAS LOST ]l

—
\ =1
1 |

oS
AREA

EXISTING STEEL TO REwaAIN

EE FEPAR NOTES WG SRt
FOR ADS |.mL1;r~wP~ l.=.
AND FINISH OVER REPAIREL hE-\’ 0
NATCH EXasinG

SLAB EDGE REPAIR DETAIL /D)

\SR+6/

It's In the

detalls!




CONDET DEAW
o R
AL CNECTED 87 I DvEER

’ J F DN DROSSATLTDONAL ANLA
AAS BCON SEDUCED oY 0%
OrCay SOME. w0 COLUMN 190,
| MO TPLEL BARS WTH 24T e
% d e
NONFOSCIVENT

CRITeAG yoeDca
o B
SENFORCOMINT (vafD

| A ey

CONT. COUMNN

=)
~/

v .-

- CONCRETE COLUMN SECTION /" 4}
I xTS \5‘-6

SOLMN 20

NOTES;

g
5 ! | DALY W SWALLDY OF WO BANS OF MOT WORE TMAN
CHS OIF LOONE AND ! W OF POMCTIER OF A COUMNY DALl O FDPNMED AT
VARLLD D BN YoOME ! ..Ll O Tl ADw MEPAR WORTAR AL MK CURED PR AT
DN AND NDPAR. T ! == UASE 5 DAYS Mg 1O N wr A B wlran of
WEDHOOS AND  WATDWALY 4% I ML ST Teo 2ans OF M2 5 LA
OCSOMMED v TME COMDRAL CONTRACEOR iLL WOT'Y D r«ux F Clxwy %0

MO MPAR OIS TO ADNS

BEFANLD AT WEALT A HOURS PNER ) DR TTaRT o
JANALED PONIONM OF oL

._.l_. THE NOFAR SORN. ALL PIDPANT TO FOLLOW EOUENVE
OF CONSTRUCTION AS LLATRATED N T ORAmves

2 ME COMDRAL AMD RDPMR AOUES TOR NOSE INFORMA ON
ON VESCOA AND wATTRALS TO M

>

b mo— e v §~..~.a-—.

!A

COLUMNS AN LOCARONS TO B RDFASED SeAlLL 0
PONTED OUT 87 BE DoONER: W FLD

A T AND TYHES OF COLIAMAG CONTAMED WTDEN ™NT

VANY WTH LOCARIS. TYPES AND

CONTRALY :-:-\.\(\T‘.
] B ONLY [A0H ¢
. ITARAROS Of RENFO - »-
3 71 L ) UPON LOCABON. CONTMACTOR
n s \l-"| CAH © T PROR IO PRE START OF
“T BHE wORK oM AT FAND LN 0N GEN

SPRCT AN, wiwate S0

5 CONTRALIOR 10 CHASE COMMCOER TNEL WNTh & i OF
£ OF CORROANn MRll SYER 1 POAS Y 00 N
Lo L»rl\‘hmb‘m S U L e AW

PARTIAL ELEVATION
PARTIAL REPAIR DETAIL

CONCRETE COLUMN REPAIR DETAIL /C )\
NS ‘\ngj

It's In the

detalls!




a et o AS CMP CONCRETE AT A 907 ANGLE
O N N AS OV
OF DANACE SLAB ABOVE AND APPLY BONDING ACENT TO
—1 "N CONCRETE SURFACE AND EXPOSED
CLEARANCE RENFORCING STREL

-
e

|
s A }

It's In the

ADO STEX, AS REQueeDd
OWEL NEW STEEL W10 CONCRETE
I DOSTING SEDAR MAS VORE THAN

n
19X OF ITS OROSS-SECTIONAL ANEA I
DAVACED. SEX REPMNR NOTES ON Oeg
i rl":- -\-:‘-’.‘llu '(T“\'. e al S
|

PARTAIL DEPTH CEILING REPAIR DETAIL /H




AKX 1* NO.TE.S

- -
POWPORCED CONE MEam 171 L OMLY & UNITID PORTION OF DL MCaw Sall o€
! T oNE
1 T4 A% OOEEED BV NE DR
£y B ¥ P AT DM TONAL 4
‘.\rv:',n..-(m ] Y1  MA AL MO MRS BY ¢ . RN LAl MCam
20 % Oony Dol Wbs CONTRACTON Sall WO DvINEXe )
N { WXTCAL B0E OF HOMIOATE, MEPARED AT LEAST 48 MOURS TR0R 30 STAAT .-.- ™
SRl Wl POk T T 4 't;‘r‘-w‘- AND UK B A
ORGSR 1) W3 347 VRAle LA OVER 2 HEAVE TUTE BRneG 18 SCOPES T HARSAT T
DESINED 8 COMTRACTON'S NI SN DA GV T STcTiat wi Y 3 sBwonol:
WO DO DONCMEX. Maw MING AL M EOMG T

BANOET ML LOADS © ANOWT ¥

Y LBy A ,,'( s & e Sa% I t, u th
CONGCRETE BEAM CROSS « SECTION / (3 ) .:a’t.“‘ - “:".‘,‘.'i v S I n e

hbl\h'!l o o

1 OUEX Dra woms rom h‘-'"\hg IPONATEN O
NOREOS AND VATTMALS T8 i

e detalls!

3
S OPY L0 AN WAL
Sonied i
MR AT M 4-.'., »
) | SDENAL, AN DA NS
N
-
!

nnv-—m "o >Q € Aans
T ST WM LA s
NODRRCEED N ORCEVIDNT

Easmes W
CPAING ety

CONCRETE BEAM REPAIR DETAIL (G
Y




DM MO ~ v— . PR T
P —— i P Sy S D S S S s Pty
R i T CONY £ TN WOW T COET TV GO R AT = = -—

vyl it st s Wy
T Y27 e s g S et gl
et P SN A T S T S RGBT A = S=aon oo s w
S e P St D D o e s e s o
gyt it S —— e S, et o B 2 B G e S BB S ' G e

“ -lmm'—&‘n-—---“-"n-.“-
S ST, '-1;;-::;: ..T.;‘:.:;-‘ PIVI A AT T = = et s e
e e e e = . IR TR AT LA PR S DR AT

u.?uv; o . T W NNV IAM LU TR R P TRs vaee

) mwm VWA de w MMW e

e a ——

-
> ! — e . <
T RIS e " (7" A Fre Ca . BO s Ar il e T « sam e
. =
~Fva

DALV AN T R\ WV O S mET 8 TN ~ ..-...-_. o

T R e ——

T W P .

" TN SR AR LT R AR S AT AT s e 2

~ VERPOCCRARIEARS Poli™ 2 * *0 ¢ “ona. wenasma oe on .-du—.. AR ARSI

" == -———- 2—-—_---*—-—-“--——- -ma.‘\»‘%’- TR T AR - — .

A —.?—.-:;—.- S = . DL AR R D T AL . - SATRINT LTS TR AV CLULNEY O B LSRIR SR

e s R eyt - s S ————————

" AATMT A T T TSP T © e e s e

e i ———— T

T TS et e et ve o FEE e et o T RPN RIS AN

Ay S e S Gt S < SIS St Sty il e

St~ o qr— -

R o sedpenand B Moo R S D L AT - - -
———— e e e R = Ca— D i s 0 B D . S o S, & e e S

L S e e e . —

T B BB TR T S SR S W - 3 - > — W

- TSP TIE L TR —

et mu.vl.m::.nq\:~ i - B T = i w— e -

- P——— - b~ o~ 4~ - PP —

~~w'“ T JL e —————— r s = = 3 LTI AT VA

- I S ¢ ——— . T~y & P~ et ~——- PN SR I WA

T ISR SNSRI SR T -

. TR S e T T o S e e P e e =

s TR AT S e m’ T R M AR AN T I S v e e -

v e e D e e

T e e e e Caled WA

- R L ST SN R T W -
* LSBT RS S TSR NPT e e m e e mm&mswmmmw-
TARDMARAMIRL AN L VRIS T IR SN Ve b - . B0 s Siniaw SO v by - s o 'S O o
S e e - o
* BAATR TAMRNOMAITNE CALT s v W\\wx TN A Y
" — RGO DR IR TN SR G AL O SR I e .
awsew e T o
T ST SRS e et
SRR BRI G s st
-.-.m*_-mu--—-'-‘ T e

It's In the detalls!




Repairs to Posi-Tensioned Concreie
Building Componenis
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Two Way Load Balancing

TWO WAY LOAD BALANCING
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Post-Tension Slab

Split Pocket Former
Stressing Jack and Intermediate Anchor

Q-_ . Plastic Support Chair with
y ' optional Support Bar

Tendon Tail Reusable Pocket
Former with

2-piece wedges

Formwork ‘ V

Stressing Anchor




Post Tension Anchorage Assembly




Standard PosiLock Stressing End




Typical Encapsulated Anchor Assembly

Pocket =Y




Typical Steel Wedges




Stressing Tendons with Hydraulic Jack

|Tendon CONCEPTUAL
Cone Pump
rete siab -
| : ! | - . | r | \_./’ .
D é.;.-‘d — i St _.:tl: 1d ' / '
ead-en ressing-en | 3 .
anchor CUT-AWAY VIEW anchor - T g;;:& g(f\ouied
oy Concrete slab 5 ;

POST-TENSIONED SLAB The steps
to post-tensioning are as follows: Place . o
the tendons and nail anchors to the =

NN "

- o
g~ \.

formwork, cast the concrete slab, re- =< e - 3

move the formwork, stress and anchor < \ R 1

the tendons, then cut and grout the I — \ \ Stressing

tendons with non-shrink grout. & J unit
Formwork Tendons

SOURCE: POST-TENSIONING INSTITUTE




Typical Tendons Layout
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Typical PT Slab Layout




Back-up Bars




Post-Tensioned Transfer Slab




Tendons prior to stressing




Stressing Hydraulic Jack
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Improperly installed plastic cap —
Tall length too long




Cracked Wedges
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Use Qualified Individuals







Corrosion of PT Tendons




Corroded reinforcing steel and post-
tensioned anchor




Corroded Post-tensioned tendon
anchor and reinforcing steel rebars




Corroded reinforcing steel rebar and
Post-Tensioned tendon




orroded Post-Tensioned Tendon
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Damaged Post-Tensioned Tendons
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Corroded Post-Tensioned Tendon’s
Anchorage Assembl




Corroded Post-Tensioned Tendon
Anchorage Assembl
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Corroded and Broken Post-Tensioned
Tendons




Repairs to Posi-Tensioned
Structural Members

Reinforcement
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Chipping of Concrete
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Splicing of Tendons
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Splicing of Tendons




Splicing of Tendons
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Splicing of Tendons




Splicing of Tendons




Splicing of Tendons




TENDON DREAK CUT

LOCATION.
1| _ .

EXISTING POST TENSION TENDON CONDITION /A
N.TS. SR-6 /

REMOVE EXISTING ANCHOR s~ REMOVE BEOSTING REMONE EXISTING — 7
AT STRESSING END WITHOUT  /  BROKEN TENDON INSICE DEAD ANCHOR WITHOUT /
\ DISTUREING THE ADJACENT ! THE SHEATHING WITHCUT DISTUREING THE
\  ANCHORS / DAMAGING THE SHEATHNG — ADJACENT ANCHORS
\ h \
AN oot o X < .

I’L’ R PR A

.

|
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A G o I T
o a2 ] | LRI S
PO R I 5 PP
| 954)

TENDON & ANCHOR REMOVAL DETAIL /B

FORM THE SLAB EDGE
& POUR WITH A NON—SHRINK
REPARR MORTAR —

ANCHOR & TENDON CONNECTIONS
SHALL BE COMPLETELY WATER TICHT.

|
g .o ol ‘.".'.-

|
e
i =
] | N
r g 3 2

7oA | 7
“— FLACE NEW K" 290 K, 7-WRE—
LOW RELAXATION TENDON, MANUFACTURED
IN ACCORDANCE WITH ASTM A415, INSICE
THE EXISTING SHEATING.

— PROMDE NEW ANCHOR AT THE STRESSING END AS MANUFACTURED/SUPLUED BY SUNCOAST FOST-TENSIONING
OR APPROVED EQUAL TO MATCH EXISTING

— PROMICE NEW DEAC—END ANCHOR BY SUNCOAST POST-TENSIOMNG OR APPROVED EQUAL TO NATCH EXISTING

— STRESS THE TENDON TO REQUIREC FORCE. AS PRCMDED 8Y ENGINEER

— INFORMATION REGARDING EXPECTED ELONGATION WLL EE PROMDED 8Y SPECIALTY ENGINEER. NEASURED
ELONCATION SHALL HE WITHIN 53X OF THE EXPECTED ELONCATION.

— AFTER STRESSING CUT THE EXCESS TENDON TO ¥ TO % INCH FROM THE WEDGES,

— ENCAPSULATE THE ANCHOR WMTH A GREASE CAP IN A WATER TICHT MANNER

— FILL THE GROMMET HOLE WITH NON=SHRINK, NON-METALLIC GROUT.

—~ APPLY S OVER THE REPAIRED AREAS & PAINT TO MATCH ADJACENT AREAS

= ALL WORK MUST BE IN CONPUANCE WITH THE CONTRALT DOCUMENTS & FLORIDA BULDING COOE 2007
— SEE POST TENSION REPAR NOTES FOR ACOMONAL DETALS.

TENDON ANCHOR INSTALLATION DETAIL /C

NTS ‘SR8 /

It's In the

detalls!




It's In the detalls!

SLAB EDGE —,
\ i 5 -
\/ / \ /

{ pra =~ —— f
“
z
A

J[ ) )
2'—6" N.T.S. +

1. NO AREA OF CONCRETE SHALL BE REMOVED IN THE “V" SHAPED ZOME FOR 2'—S" IN BOTH DIRECTIONS.
00 NOT EXPOSE MORE THAN THREE TENDONS PAST THE “V° SHAPED ZONE
IF REPAIRS ARE REQUIRED IN THE V" SHAPED ZONE TENDONS SHALL BE LOCKED OFF PRIOR TO REPAIRS

SEE FOST TENSION REFAIR NOTES FOR ADDMONAL DETALS.

AREA OF RESTRICTED CONCRETE REMOVAL - DETAIL
s/

SC: 37 = 10"

AuN




1. PROVIOE A LOCK OFF DEVICE AT LOCATION IDENTIFIED 8Y ENGCINEER IN FELD
ARE COMPLETED, AND THE HEPAIR MORTAR HAS GANED ALLOWABLE

7. AFTER THE REPARS
ACMEEVE REQURED FORCE AND

STRENGTM. PROVIDE TENDON SPLICE COUPLER & STRESS TO
REMOVE LOOK~CFF DEVWE

3 DURING THE REPAIRS LEAVE A PORTION OF SLAD SUFRICIENT YO RECENVE TENSION SPLCE
COUPLER

4. SEE POST TENSION REPAIR NOTES FOR ADDIMONAL CETAILS

POST TENSION LOCK-OFF DEVICE DETAIL [ E
NTS SR-8

It's In the

detalls!




* CLR FRom e HOLE ORILET
FACE OF ANCHIR IN FORM FOR EA
) ] 1 TENCON

#3 HAR FIN TE: R
5 LEGS. ONE PLASTIC GROMVET

w/ 9§ 5 ONE
BETWEEN EA  ANCHOR POCKET FORM

T ABONVE &
BELOW ANCHOR

NOTES :

1. RENVOVE PLAST AP FROM GRONNET, POCKET

2. LOCK OFF TENOON AT LOCATION IDEXTINED 8Y ENGINEER N PELD
ENCVE DISTING ANCHOR AND INSTALL NEW AnOMOR

4 PROVIDE TENOON WTH SPLKCE COUPLER AND STRESS T™ME TENDON

5 STRESS T™ME TENOON

f 2E HYDRALIUC SHEARS OR GANDERS TO AN EXCESS BENOON TO M T
FROM THE WEDCES

7. PROVIE PLASTIC CAP WITH GREASE ON TOP OF ANCHOR ASSEMALY

B ENCAPSULATE THE ANCHOR WITH A CREASE CAP IN A WATER TICHT MANNER

3. FRL THE CROMMET HOLE WITH NON<SHRINK, NONSMVETALUC GROUT

0. APFLY STUCCO ONVER THE REFAIRED AREAS & PANT TO MATOH ADJACENT AREAS

1, ALL WORK WUST BE IN COMPLIANCE WITH THE CONTRACT DOCUMENTS & FLORIDA
BULDING CODE 2007
SEE POST TENSION REPAIR NOTES STRESSING END ENCAPSULATION SYSTEM FOR
ADDITIONAL OETALS

TYPICAL POST TENSION ANCHOR
REPLACEMENT DETAIL LE

SR8

It's In the

detalls!




It's In the d

— MONOMEDCE

- CROMVET 4  ANCIOR /- PROTECTION SLERVE
WATEN TCHT f / ‘ N/

[ Y STMAND GREAST
~l r~d | A ¢ & COATED
| | ~ - \__ .

!' * 1 3

o o*
e
LE NOTE 4 b
‘ NOTES :
SLAN L ONSTALL GROUMET FLUSE Wit D EDCE oFf 9N
AND ANCHOR FAZE
’

SUCE SLEENE TICHT ACAINST ANCHOR. BE SURE WO
BARE STVAND IS ExXFOSED. TAPE IF NECESSARY

/ 5 AFTER POURING, AT TIVNE OF STRESSING, REVONVE
W GROMMET AND INSERT MECES IN THE ANCHOR
[ e 4 WNTR STRESSING, OUT

o
»
" 4
x

STRAND TO WTHN W —n"
Ny . PRON WEDCES
GREAST | :%: T~ 8. FROVICE PLASTIC CAP ®iTH CREASE ON TOP oF

: | ANCHOR ASSEMSLY
- /& b PATOH STHESSING POOKET AFTER WRITTEN AUTHOMIZATON
a) y . I5 CHTANED FROM THE ENGINEER BY USLIZING NON SHEN
NON VETALY SouT
—CROWMET ) S POST TENSION REPAIR NOTES FOR ADCIMIONAL DETALS

STRESSING END ENCAPSULATION SYSTEM _/H




Rise

Reinforced

Concrete High-




Typical structural repairs to High-Rise
Building using swing stage




Typical repair of High-Rise Building
| Ing stage




Do Not Make Mistakes




Concrete Repair Steps and Effects

= Removal of damaged Concrete by
Chipping
o Follow Engineer of Record’s direction
o Extent of concrete chipping — Limits

of Corrosion
Follow ICRI Recommendations —
Vertical and horizontal surface

= Reinforcing steel rebars cleaning
o Sand blast
o Powered wire brush

= Coating of concrete surface and steel rebars

with rust inhibitor and bonding agent




Placement of the Repair Mortar

Selection of repair mortar

Repair Material adhesion (Bond) with substrate
Mechanical Bond
o Roughen substrate — sandblasting, shot
blasting, scarifying, water blasting & jetting

and hammer chipped surfaces

o Open cavities of substrate — Interface
texture

o Capillary absorption

o Substrate moisture condition — Optimal Moisture
contents only

Chemical Bond Properties of Repair Material

Bonding Agent Mechanical Bond

o Early age strength and bond durability

o Shrinkage compensated — Non Shrink
repair mortar

o Workability, compaction and consolidation

o Horizontal, vertical and overhead repairs




Concrete Repairs - Steps and Effects

= Hardened repair material
o Directly influence the bond strength
o Development of stresses due to shrinkage
o Elastic modulus, Thermal coefficient, Creep,
Permeability
o Concrete carbonation

= Substrate Temperature
o At the time of repair mortar placement has significant
effect on shear strength

= Curing of repaired areas.




(A PISTORINO & ALAM

CONSULTING ENGINEERS, INC

€ P&A has apFroximately 35 employees with 26 professionals
consisting of Architects and Engineers

€ In-house Architectural, Electrical, Mechanical, Civil, Structural
Engineering Departments

€* Vast experience in Structural Repairs, Investigators, Code
Compliance Experience, Intimate knowledge of building codes past
and present

NO LEARNING CURVE!
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