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= Deterioration or distress
= Accident or fire
= Natural disaster

" Change in Use or Planned
Renovation

= Sale of Property
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Understanding structural behavior

* Enclosed structures
* Exposed structures: > environmental factors
> process-related
 Extreme loading: > accidents, natural disasters
* Distress & deterioration: > interaction between systems
> original design / construction deficiencies
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Table 3-1. Typical Pulse Velocity Values Related to Concrete Damage

Ultrasonic Pulse Velocity | Decrease from Solid i
) v 2 & Concrete Condition
(m/sec.) Value (%)

| 4500t04800 | - | Normal
Less than 3.900
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Guide for IRTC

Evaluation and Repair of
_ - Unbonded Post-Tensioned
—— Concrete Structures

2 7 ; :
-I/‘ {l"lﬂaﬂ/l ‘ = '} Ny A "u —h A \\ &‘ N4
——:’,;75, 7 /A-‘/Ml/zm/ — | \\\\\ = TW\ “ \n'-;¢~ -_-\

= = =R \\\u\“:\
T 1l bl YN \\\\I.‘_'f‘;\""

HI ‘ \\\ \\_\\h\. \ \\\\

a Ci } American Concrete Institute Fall 2019 Convention
Cincinnati, Ohio




ACI 364.1R

Yise
slizstion >

American Concrete Institute Fall 2019 Convention
Cincinnati, Ohio




ACI 364.1R

Figure 8. Unstressed strand at location shown in Figure 7 (note wedges were loosely
placed grout pocket was removed).

Exposed strand tips

Figure 9. Two possible locations with unstressed strands (118" Street side).
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This graph indicates faillures at two of the four tendons, The main peaks of the graph indicate

concrete beams,
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Table A-1. Guidelines for Assessment of Corrosion Potential Test Results per ASTM C876

Measured Half-Cell Corrosion Potential
More negative than
-200 mV to -350 mV

Assessment

Moteposmelhan-

U’Wmmi

ACI 364.1R

Section N
Ll 11 : Al & ESYISTMD DR e BT .F. P |
s
. * . " I Row 24
g > R s . > Y AL >}
A N S N . N NN e i " Row 23
Y 3 T ~ Y ~ Y N Y ~ A T
4 " Row 22
o iy [ A K 2 y A 4 2 3 ALl
T o R SR . A ¢ + + [Row21
4 q g L
— ——— - ——
40 » y , | Row 20
- A 2 ) A 2 -3 4 .
1 il e 5 s & &€ 4 “TRow19
s - . > - r
354, ¢ > & R TS £ 5 TR + 5 » [[Rowi8
1 N 4 ¢ [ Row17

Row 16

€ Row 15
g " Row 14
g St 2 </\ , [ Row 13
s T " [ [Row12
B { - Row 11
g 1 P
g 20 > 'Row 10
= ] « [ Row?9
151 o /A~ [ Rows
s Y 2 X [ FRow?

> ‘:Rowﬁ
‘ /1 ':Row:1

%
)

=

1
L/ 11
/\
=

5 - & : | Row 3
1 \ | Row2
] ARowl

ok
0 10 15 20 25 30 35

Transverse Distance (ft)

90% Probablity
of Passive Steel

Corrosion
Uncertian

90% Probablity
of Active Corrosion

e B Re N Rt e v T
% % % % % V9 9 % % B

Scale Per ASTM C876 Corrosion Potentials
of Uncoated Reinforcing Steel in Concrete

o g

Longitudinal Distance (ft)

Section NC

A e  EESE e  ae
. v, " [ Row24
ds:,AJLA-vaJLhuwAALRowzgx
CJ D) Row 22

Row 21

40 o 3 Row 20
OLE o 3 Row 19

\ v r @ Row 18
Row 17

Row 16

30 3 © Row 15
> I Row 14

» [ Row 13

X ° ® Q) , [ Row 12
I Row 11
‘:Row10
r Row9
=] . “[Row8
< < " Row 7

% ' " Row6

10 4 ° "Row 5
" Row 4
@ °* - \ . 9 * " Row 3
N v Row 2

Row 1

35

25

20 AT 10

0 8 10 15 20 25 30 35
Transverse Distance (ft)

235 215 195 A75 -15.5 -135
Amplitude (Normalized dB)

a Ci } American Concrete Institute

Fall 2019 Convention
Cincinnati, Ohio



ACI 364.1R

W American Concrete Institute Fall 2019 Convention
Cincinnati, Ohio




\Fls!.\ Y\ i

e .\!.!P [=5e

Fall 2019 Convention

\ American Concrete Institute

Cincinnati, Ohio



ACI 364.1R

Structural behavior

* Creep, long-term deformation
= Shortening of columns, walls
= Deflection in thin slabs,

cantilevered beams

* Volume change effects
* Thermal
* |nternal prestress forces
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Building
Movements
and Joints

—lp Trathe Flow IN

Traftc Flow OUT
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