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Reinforced Concrete

Concrete Cracks

Basics of Reinforced Concrete

« Concrete is strong in compression and
weak in tension.

Compression Tension

» Tensile capacity is approximately 10% of
the compressive strength of concrete.
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Reinforced Concrete Section 5.1

Beam EXxercise

Basics of Reinforced Concrete
Cont’d:

» Steel reinforcement is strong in tension.

» Reinforcement is added to carry tensile
loads in concrete members.

« Temperature reinforcement is added to
carry tensile loads due to thermal
expansion of concrete members.

January, 2017 2



Reinforced Concrete

Why Use Rebar?

Simply supported beam example

Applied
Y Load

Y Y Y Y Y Y

Steel Compression

Reinf orsing > <
Bar t I
—— 'ﬁ
Tension

View PCA Video

Fundamentals of Reinforcing
and Prestressed Concrete

(PCA VC114 '88 Mod ‘07)
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Reinforced Concrete

Structural Engineering
Concepts

January, 2017
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Reinforced Concrete

Shear & Moment Diagram
Uniformly Loaded Simple Beam

1. SIMPLE BEAM~—UNIFORMLY DISTRIBUTED LOAD
4 Total Equiv, Unlformload . . . = il
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Maximum Shear Load
at Bridge Ends and Piers

Larger Stirrup Spacing
@ Midspan

Tighter Stirru Spacing
Near Abutments
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Reinforced Concrete

Tighter Stirrup Spacing
at Beam Ends

Shear & Moment Diagram
Uniformly Loaded Continuous 3 Span

3. CONTINUOUS BEAM—THREE EQUAL SPANS—ALL SPANS LOADED
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Reinforced Concrete

January, 2017

Maximum negative
moment in deck over

piers.

Additional longitudinal =~
reinforcement added in /,//

top mat.

Uniformly Loaded
Continuous Beam 3 Spans

\\\
\\

Beam Capacity

Section 5.1



Reinforced Concrete Section 5.1

Strength of the Beam

2
oeutrat ﬂ_ / ¢ . i%lc
e s M KR
* & @ | l
—
T 1
Beam Cross-section Beam Side View

M = Af,(d-1/2a) = 0.85f,ab(d-1/2a)

Case Study
1-25: Walnut Street
Denver, CO

January, 2017 8



Reinforced Concrete Section 5.1

NEGATIVE MCMENT REINFORCEMENT
CONSTRUCTION JOINT /
DECK ., DECK
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January, 2017 9



Reinforced Concrete

January, 2017

1-25: Walnut Street
Pier Collapse

Pier Collapse

1-25: Walnut Street, Denver, CO
Oct. 4, 1985
Fatalities: 1

Injuries: 4

Section 5.1
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Reinforced Concrete

Reinforcement Inspection

View CRSI Video

CRSI Field Insp Reinf Bars Mod 08

January, 2017
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Reinforced Concrete

FOUNDED 1924

Type of Reinforcement

e Source
» Certifications
* Grade

« Epoxy coated or uncoated
or stainless

January, 2017
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Reinforced Concrete

Documentation

=1 = ] | ]

Bills of material —
what was delivered

,,,,,,

Certifications

W5 NORTH STAR STEEL MINNESOTA =l
‘510 bes v -

CERTIFIED TEST REPORT

Rebar (steel)
mill certificate

January, 2017
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Reinforced Concrete

Cc

HSI COMCRETE pENTORIINE STERL st

r"‘

REINFORCING BARS

ASTM STANDARD INCH-POUND

! (in:2) {tbift) {in.)
#3 | 0.11 | 0.376 | 0.375
#4 | 0.20 | 0.668 | 0.500

- #5 | 031 | 1.043 | 0.625
#6 | 0.44 | 1502 | 0.750
#7 | 0.60 | 2.044 | 0.875
#8 | 0.79 | 2.670 | 1.000
#9 | 1.00 | 3.400 | 1.128

#10 | 1.27 ' 4.303 ' 1.270

#11 | 156 | 5.313 | 1.410

#14 225 | 765 | 1.693 |

#18 | 4.00 [13.60 | 2.257

The currem AB1E specif calion covers bar

sizi

#8 hrelgh ¥ 18 aré 16t included in *he AS3E specil cation

s #14 anc #1B in Geade 60, ard
18 bas si

o bar sizes #11, £14
and #18 in Grade 75. Tha cutrent AT06 soecificalior aiso coves bar sices #14 and A16. Bar 5 zex

January, 2017
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Reinforced Concrete Section 5.1

English Rebar Numbers

e #3 - #8; Diameter in 1/8" units
#8/8 = 1" dia.

* #9 - #18; Based on area of square bars
formerly used with sides of 1°,
1-1/8", 1-1/4", 1-1/2" & 2" and
then rounded to closest 1/8" unit
diameter.

Metric to English Bar Conversion

» (Bar # - 1) divided by 3 then round to
nearest english bar #

« #25 metric = (25-1)/3 = #8 english

January, 2017 15



CHAPTER 1

MATERIAL SPECIFICATIONS FOR REINFORCING BARS

-y 79 lish

n Ribs

Lettar or Symbol
for Producing Mill

Bar Size #11

Type Steel®

S for Billet-Stael (A615)

X for Rail-Steel (A996}

R for Ral-Steel {A936)

% for Axle-Stael [A986)

W for Low-Alloy Steel (A706)

Grade Mark

Grade Line {One line only)
*Bars marked with an S and W meet both A615 and A706

GRADE 60

/ Main Ribs \
Letter or Symbot
/ for Producing Mil
Bar Size #14 \

/ Type Stesl

=
§ for Billet—Staei_(As.ls)x.ﬁ
<

75

Grade Mark
Grade Line (Twa lines only)

GRADE 75

iz

/ Main Rib
Lettar or Symbol
for Producing Mill

Bar Size #6

Type Steel

S for Biilet-Stael (AG15)
X. for Rail-Stesl (AS96)
R for Rail-Stes! (A998}
A for Axle-Stes] (A9SE)

GRADES 40 AND 50

/et

/ Main Ribs
Letter or Symbol % 5
/ for Praducing Mili
Bar Size #36 :@
/ Type Steet” \ ﬂ
| “ A4
S
=

S for Blilet-Steet {AG15M)
X for Rail-Steu] (A996M)

R for Rafl-Steel (AS96M)
A for Axto-Stast (A908M)
W for Law-Alloy Steal {A706M)

Grade Mark

Grade Line (One line only)
*Bars markad with an S and W meet both A615 and A706

GRADE 420

{28

/ Main Ribs
Letter or Symbol
/for Producing Mili
Bar Size #43
/ Type Steel
/S—f:r Billat-Stesl {AG15M)

Grade Mark
Grade Line (Two lines only)

GRADE 520

/ Main Rib

Latter or Symbol
for Producing Mill

Bar Size #19

Type Steel

S for Billet-Stest {AB15M)
L for Rail-Steel (AG9EM)
R for Rall-Steel (ASBBM)
A for Axta-Stoal (ADS6M)

GRADES 300 AND 350




Reinforced Concrete Section 5.1

QPL Appendix A

http://www.oregon.gov/ODOT/HWY/CONSTRUCTION/QPL/Docs/QPL.pdf

January, 2017 16
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Page A 3

Oregon DOT - QPL (July 2015) Attachment “A” Approved Rebar Producers (English Units)

CMC Steel Mesa Arizona ODOT #4118

#11 REBAR

Front
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PageA 5

Oregon DOT - QPL (July 2015) Attachment “A” Approved Rebar Producers (English Units)
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Reinforced Concrete Section 5.1

Rebar Exercise

Mill:
Size:
Dia:
Type:
Grade:

! ?rj.
N
N &
N
iy

Rebar Exercise Key

Mill: Cascade

Size: #16

Dia: 0.625"

Type: Billet (A615M)
Grade: 420

ke T4 AR T ol TR L

January, 2017 17



Reinforced Concrete Section 5.1

Rebar Exercise

Mill:
Size:
Dia:
Type:
Grade:

Rebar Exercise Key

Mill: Cascade
Size: #19

Dia:  0.75"
Type: A706M
Grade: 420

January, 2017 18



Reinforced Concrete Section 5.1

Rebar Exercise

Mill:
Size:
Dia:
Type:
Grade:

Rebar Exercise Key

Mill:  Nucor

Size: #13

Dia:  0.50"

Type: Billet (A615M
Grade: 420

|
] l
-
¥ |
U N
q |
1
: -
= A

| ' 
»

January, 2017 19



Reinforced Concrete

Size & Shape

Bar size

Bar length

Bar shape (correct radius)

Agrees with shop drawings

A

REBAR MATERIAL TAG

B

Quantity

Size

Bend diagram
Project

Bar ID or
mark

moowpy

— Verify

January, 2017

Section 5.1
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Reinforced Concrete

Doubled Up
Horlzontal Bars |n Abutment”

Hooked Bar in
Mlddle of Deck by Itself’?

January, 2017

Section 5.1
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Reinforced Concrete

Rebar Condition

Condition

Look for any loose scale or rust, grease, oil,
paint, or other foreign material that could
harm the bond with the concrete.

Properly stored off the ground to avoid water
and mud which can cause corrosion.

Do not use cracked or split bars (look at
bends).

Look for epoxy damage.

January, 2017

Section 5.1
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Reinforced Concrete

Field Bent Bars?

January, 2017

Section 5.1
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Reinforced Concrete

Rebar Jobsite Storage

Total exposure time of epoxy-coated bar
in storage or in place is not to exceed
2 months without covering. (530.40)

\‘/
...
G-Q:":z

Epoxy breaks
down under
prolonged UV
exposure — it

gets| chalky

Faded Epoxy & Bare Ties?

January, 2017

Section 5.1
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Reinforced Concrete

View WCI Video

Jobsite Handling Epoxy Coated
Rebar

Layout

* Number
» Spacing

« Alignment

January, 2017

Section 5.1
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Reinforced Concrete

28" EDITION

Placement
Tolerances
according to
“Manual of
Standard
Practice”
530.41

c S| C“‘-‘"Il!I!"\l:l:#".l!ll!lIh’iﬂu""l
e

L

Effective Depth “d”

Distance from the compression face of the
beam to the centroid of the reinforcement

January, 2017

Section 5.1
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CHAPTER 8

RECOMMENDED INDUSTRY PRACTICE FOR
PLACING REINFORCING BARS*

8.1 Introduction

This Chapter presents recommendations for placing rein-
forcing bars and is based upon industry practices that are in
accordance with the ACI Building Code.

Reinforcing bars should be accurately placed in the posi-
tions shown on the placing drawings, adequately tied and
supported before concrete is placed, and secured against dis-
placement within the tolerances recommended in Section 8.8.

8.2 Welding of Reinforcing Bars

Welding of crossing bars (tack welding) shouid not be
perntitted for assembly of reinforcement unless authorized by
the Architect/Engineer.

Electric resistance welds performed by computer-con-
trolled, electronically operated welding machines in fabricat-
ing shops should be wholly differentiated from field tack
welding. These electric resistance welds use a fusion process
that does not infroduce foreign matter to the bars or change
their composition. This welding process is the same that is
used for structural welded wire reinforcement (ASTM
A185/A185M or A497/A497M) which is widely accepted in
beams, slabs and columns. Reinforcing bar assemblies built
with high-tech resistance welding machines in fabricating
shops should be acceptable so long as the reinforcing bars
conform to ASTM A706, holding wires conforin to ASTM
AB2/A82M or A496/A496M, machines are operated under a
continuous controlled process and test results for shop-weld-
ed specimens can be made available to the Architect/Engineer.

The holding wires serve no structural purpose but are there
only to hold the reinforcement in place and, therefore, need
not be subject to the same tensile, yield and elongation
requirements as for the reinforcing bars.

Section

Isometric Diagram

8.3 Surface Condition of Reinforcing Bars

At the time of concrefe placement, all reinforcing bars
should be free of mud, oil, or other deleterious materials.
Reinforcing bars with rust, mill scale, or a combination of
both should be considered as satisfactory, provided the min-
imum dimensions, weight, and height of deformations of a
hand-wire-brushed test specimen are not less than the appli-
cable ASTM specification requiremtents.

8.4 Field Bending of Reinforcing Bars

Reinforcing bars should not be ficld bent or straightened
in a manner that will reduce their strength or ductility. Bars
with kinks or improper bends should not be used. No rein-
forcing bars partially embedded in hardened concrete should
be field bent, except for:

1. Realigmment of #3 through #6 [#10 through #19] bars
up to about a 45° bend.

2. Realignment of #7 through #18 [#22 through #57] bars
up to about 30° bend.

3. Those reinforcing bars as shown on the project draw-
ings or permitted by the Architect/Engineer.

8.5 Spacing of Reinforcing Bars

The clear distance between parallel reinforcing bars in a
layer should not be less than the nominal diameter of the
bars, nor 1 inch [25 mm]. Clear distance should also not be
less than one and one-third times the nominal maximum size
of the coarse aggregate, cxcept if in the judgment of the
Architect/Engineer, workability and methods of consolidation
are such that concrete can be placed without honeycomb or
voids.

Where parallel reinforcement is placed in two or more
layers, the bars in the upper layers should be placed direci-
ly above those in the bottom layer with the clear distance
between layers not less than 1 inch [25 mmy].

Groups of pavallel reinforcing bars bundled in contact,
assutned to act as a unit, not more than four in any one bun-
dle may be used only when stirrups or ties enclose the bun-
dle. Reinforcing bars larger than #11 [##36] should not be
bundled in beams or girders. Individual bars in a bundle cut
off within the span of flexural members should terminate at
different points with at least 40 bar diameters of stagger.
Where spacing limitations and minimum concrete cover are
based on bar size, a unit of bundled bars should be freated
as a single bar of a diameter derived from the equivalent
total area.

In walls and slabs other than concrete joist construction,
the principal reinforcement should not be spaced farther apart
than three times the wall or slab thickness, nor more than
18 inches [450 mum}.

In spiratly reinforced and tied columns, the clear distance
between longitudinal reinforcing bars should not be less than
one and one-half times the nominal bar diameter, nor 1-1/2
inches [40 mum].

The clear distance limitation between bars should also
apply to the clear distance between a contact lap splice and
adjacent splices or bars,

*For further recommendations on bar placement, see Placing Reinforcing Bars available from the Concrete Reinforcing Steel Institute.

MANUAL OF STANDARD PRACTICE — 28TH EDITION  8-1



CHAPTER 8

RECOMMENDED INDUSTRY PRACTICE FOR
PLACING REINFORCING BARS

8.6 Splices in Reinforcing Bars**

8.6.1 General

Splicing of reinforcing bars should be cither lap splices,
mechanical splices or welded splices.

Splices of reinforcing bars should be made only as required
or permitied on the project drawings or in the project spec-
ifications, or as authorized by the Archifect/Engineer.

8.6.2 Lap Splices

Lap splices of #14 and #18 {#43 and #57] bars should
not be used, except in compression only to #11 [#36] and
smaller bars,

Lap splices of bundled bars should be based on the lap
splice length recommended for individual bars of the same
size as the bars splced, and such individual splices within
the bundle should not overlap each other. The length of lap
should be increased 20 percent for a 3-bar bundle and 33
percent for a 4-bar bundle.

Bar laps placed in confact should be securely wired togeth-
er itt such a manner as to maintain the alignment of the bars
and to provide minimum clearances.

Bars spliced by noncontact lap splices in flexural mem-
bers should not be spaced transversely farther apart than one-
fifth the required length of lap nor 6 inches {150 mm}.

8.6.3 Mechanical Splices

Mechanical splices should be installed in accordance with
the Manufacturers’ recommendations.

8.6.4 Welded Splices

All welding should conform to the current edifion of
“Structural Welding Code—Reinforcing Steel” (AWS
D1.4/D1.4M).

8.7 Embedment and Extensions

Bottom reinforcing bars in beams should extend at least 6
inches [150 mm] into the suppoit. Bottom bars in slabs or
joists should extend into the support to the limits of the spec-
ified concrete cover or 6 inches [150 mm], whichever is less.

Generally, in one-way continuous construction, unless oth-
erwise called for on the project drawings or in the project
specifications, the top reinforcing bars should extend into
adjacent spans to 0.30 of the greater clear span length beyond
the far face of the support, Generally at discontinuous ends,
top bars should extend into the span at least 0.25 of the clear
span length beyond the face of the support and extend info
the support to the specified concrete cover at the outer faces
of the members into which they frame.

**See Reinforcing Bars: Anchorages and Splices by the Concrete
Reinforcing Steel Institute.

For stroctural integrity, a prescribed portion of the bot-
fom and fop reinforcement must be made continuous with
the reinforcement in the adjacent spans and terminate with
a standard hook or headed bar at the exterior supports. See
Section 4.14 in Chapter 4.

8.8 Tolerances in Placement

Unless otherwise specified, reinforcing bars should be
placed within the following tolerances as per ACI 117:

I. Tolerance for depth, o, and specified concrete cover
in flexural members, walls and columns should be as
follows:

Tolerance on
specified concrete
cover

— 3/8 in. [10 mm]
— 12 in. {12 mm]

Effective depth Tolerance on o

d 5 8 in. {200 mmj
d > 8 in. [200 mm]

* 3/8 in. [10 mm]
+ 12 in. {12 mmj

Nofe: d is the specliied effective depth.

Except that the folerance for the clear distance to
formed soffits should be —1/4 inch {6 mm], and the
tolerance for concrete cover should not exceed minus
one-third of the specified cover required on the proj-
ect drawings or in the project specifications.

2. Tolerance for the longitudinal location of bends and
ends of bars should be 42 inches {50 mm] except at
discontinuous ends of members where the tolerance
should be +! inch [25 mm].

3. As long as the total number of bars specified is main-
tained, a reasonable tolerance in spacing individual
bars is +3 inches [75 nun), except where openings,
inserts and embedded items might require some addi-
tional shifling of bars,

4. Tolerance for length of laps in lap splices should be
—1 inch [25 mm).

5. Tolerance for embedded length should be —! inch
[25 mm] for #3 through #11 [#10 through #36] bars, and
—2 inches [50 mm)] for #i4 and #18 [#43 and #57] bars,

8.2 Bar Supports

The use of bar supports should follow the industry prac-
tices presented in Chapter 3 of this Manual.

Placing reinforcement on layers of fresh concrete as the
work progresses and adjusting the bars during the placing of
concrete should not be permitied.

The required positioning of supports in post-tensioned con-
struction to provide the proper profile of the tendons should
be in accordance with the placing drawings provided by the
post-tensioning  Contractor and approved by the Architect/
Engineer. The sequence of placing reinforcing bars in con-
junction with tendons andfor ducts should be considered by
the Architect/Engineer during the design phase.
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CHAPTER 8

RECOMMENDED INDUSTRY PRACTICE FOR
PLACING REINFORCING BARS

8.10 Concrete Protection for Reinforcing Bars

The foltowing specified concrete cover, as per ACI 318, should be provided for reinforcing bars. For bundled bars, the
specified cover should be equal to the equivalent diameter of the bundle but need not be greater than 2 inches
[50 mm]; except for concrete cast apainst and permanently exposed to earth, the specified cover should be 3 inches
[75 mm],

8.10.1 Cast-In-Place Concrete (nonprestressed)
Concrete Cover

in. {mm]
Concrete cast against and permanently exposed 1o earth .. ... et iin it i e e 3 [75}
Concrete exposed (o earth or weather:
#6 through #18 [H19 hrough #5T] i it i i i e e i e e 2 [50]
#5 1G] and smaller .. coe can v ong v 5 me e ows 5 sas Sy S FUE B SRS TR ORI P 1% [40]
Concrete not exposed fo weather or in contact with ground:
Slabs, walls, joists:
fidcand #18: A3 rand. #5T] o van o wes wimey w5 s vens s v Bun s veve SRR PR (0 6 14 [40]
H11 [H36] and smaller ... ..t e e s % [20]
Beams, columns
Primary reinforcement, ties, stirrups or spirals ... ... v i e 1% [40]
Shells, folded plate members;
#6 S| and JBIEET x « sps povy iws 5 ovs 605 & B KLE H6 § S KRB ¥ W 0D § 0N RS ¥ RN VN ¥ [20]
#5 THI6] and sMaller | ... ii it e e e e e % [15]

8.10.2 Precast Concrete (manufactured under plant control conditions)
Concrete Cover

in, [mm}
Concrete exposed to earth or weather:
Wall panels:
14 and #18 FH3 and B8] oot e e, 1'% {40]
R E T TR L O ——— Ya [20]
Other members:
#14 and #18 43 and f57] . ..o e i e 2 [50]
#6 through #11 [H19 through #36] . oottt it i et iaesiaeraans 1% [40]
#5 6] and smaller. . ... .o e e e e e 1% [30]
Concrete not exposed to weather or in contact with ground:
Slabs, walls, joists:
#14 and #18 3 and #57] oo 1% [30]
L TR0 ol smtlla « cus wom e eeous v v g ¢ s e w o 6 30 BUE § BEE BB § RS SR g B b hel V) [15]
Beams, columns:
Primary reinforcemment . ..... ... i e e, ep*
Ties, SHEUPS OF SPIBIS s« ovw vy 5 onn 000 5 5o § 5.5 £50 § W0 5 D00 000 % 600 V00 ¥ 038 ¥R § 63 Y [10]
Shells, folded plate members:
#6 [#19] and farger ........c.oviiennnns coriie vieD b ivke ) S Sl . oSN S5 5 VAR TN AER B Vi [15]
#5 [#16] and smaller . ... .o e e e e e V1 [10]

* Buf not less than 5/8 inches {15 mm] and need not exceed 1-1/2 inches {40 mm].
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CHAPTER 8

RECOMMENDED INDUSTRY PRACTICE FOR
PLACING REINFORCING BARS

8.10.3 Post-Tensioned Concrete

Concrete cast against and permanently exposed to eatth ...,

Concrete exposed to earth or weather:

Wall panels, slabs, joists ........c..ocoiiiiiiina.,
Other members ......coveivii i ienicnan.

Concrete not exposed to weather or in contact with ground:

Slabs, walls, foists ......oviviiiiiiiininn...

Beams, columns:

Primary reinforcement .. ..., v,
Ties, stitrups or spivals .....................

Shells, folded plate members:

#O [#19] and targer ... ... oiiiiiiiiaa,
f5 [#16] and smaller ................... ...

* But not less than % inches [20].

8.10.4 Corrosive Atmosphere or Severe Exposure

In corrosive atmospheres or severe exposure condifions,
the amount of concrete protection should be suitably
increased, and the denseness and nonporesity of the protect-
ing concrete should be considered, or other protection should
be provided,

Concrete Cover

in. [mm]
.................................... 3 [75]
.................................... 1 [25]

.................................... ‘4 [40}
.................................... v/ 20
.................................... 1% {407
............... RPN [253
........................................ dp*
.................................... % 101

8.11 Field Cutting of Reinforcing Bars

Various means are used to cut reinforcing bars at the job-
site. The smaller size bars, #3 to #5 [#10 to #16], can usu-
ally be cut with bolt-cuiters. Ali bar sizes can be cut with
an abrasive saw or by flame-culling such as using an oxy-
acetylene torch,

Regarding flame-cutting, tests have shown that any effect
of flame-cutting is localized to the end-cut surfaces. Only a
very short distance, approximately %s inch [S mm], from
the flame-cut ends is affected. Hardness lesling was used to
evaluate the effects of flame-cutting on the fensile proper-
ties of the bars. From the tests it was concluded that flame-
cutting had no adverse effecis.

Flame-cutting of epoxy-coated reinforcing bars is not rec-
ommended.
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Reinforced Concrete

ent Shift?
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Reinforced Concrete

Bar Supports

Rail Stirrup Height Uneven?
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Reinforced Concrete Section 5.1

Transverse Deck Bars
Drop at Corner?

Bar Supports
530.41(b) & (c)

Concrete blocks
(Dobies) or other {f
approved devices L

No rocks, broken ?
brick, or wood '

o s enaadic ? TrTrT (S——
. 1AL 3 Lt b

- 'l.? 2 2 ‘._‘
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2, R )
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Reinforced Concrete

Large Support Spacing Caused
Epoxy Ties to Unzip

Ties

January, 2017
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Reinforced Concrete Section 5.1

Top mat of Ties
footings & 530.41 (b)
decks:
Tie 100% Epoxy coated ties for epoxy rebar

If spacing < 6"
Tie 50%

Other locations:
Tie 100%

If spacing < 1’
Tie 50%

January, 2017 31
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Reinforced Concrete

ies
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Reinforced Concrete

Concrete Cover
Affects Rebar Corrosion

Ingress of corrosive species
(into porous concrete)

Cracking and spalling of the
concrete cover

Build up of voluminous

% ﬁ 0 corrosion products

Concrete
cover

| Corroding reinforcing steél ]

Corrosive species may
already be present in concrete

Porous concrete from*“contaminated” mix ingredients

Clearances

« Within tolerances recommended in CRSI’s
Manual of Standard Practice, Chapter 8
unless otherwise specified.

(00530.41)

* As specified on the plans.

* Tolerance on top mat of reinforcement
to the top of deck surface is (+/-) 1/4".

(00540.48(g))

January, 2017
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Reinforced Concrete Section 5.1

Hooked Bar Laying on Form?

- ]

r
s P
. b’ ¢

J O
' Y oW

January, 2017 34



Reinforced Concrete

Transverse Deck Bar
Under Drip Strip?
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Reinforced Concrete

%" Clearance Under Deck Rebar
Over Slabs?

\\\\\\\\s

BOAFE A 0P A R
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Bottom Transverse Bars in
Pilecap Touching Forms?
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Reinforced Concrete

Bar Touching Form
in Crossbheam?
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Reinforced Concrete

Watch Clearances
on Rail Windows

2" Clearance on Vertical Rail
Bars to Window Form

January, 2017
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Reinforced Concrete

How far are rail stirrups from the
deck side form?

_________

Clearance Exercise

Calculate the distance from the rail
stirrups to the deck side form.

January, 2017
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Reinforced Concrete

Splices

No Splice?
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Reinforced Concrete Section 5.1

Splices

As permitted per plans

Splice bars No. 11 & smaller by Lapping or
Approved Mechanical Splice.

Splice bars No. 14 and larger with an
Approved Mechanical Splice Only.

Welded only with prior approval and with a
certified welder.

Lap Splice
530.42(b)

Place bars in contact.

Fasten with 3 ties/splice minimum.

Length as shown (General Notes).

Epoxy coated reinforcement requires
longer splice length.

January, 2017 41



Reinforced Concrete

Reinforcing Splice Lengths (Class B) Grade 60 f¢ =33 ksl

Bardze |43 [#4 [#5 6 [47 [#8 (49 [#10 |41 |#48H18
Uncosted | 120" | 144" [1-8" |20 |29 [3-7 |46 |59 | 740" | Notpermited
Cosed(1) (1.2 | 17 |20 |26 |33 |43 |56 |6-10° | 8" | Notpemited
Coled @) | 1'6° (20" [26" |30" |44" |54 |69 |87 [10:6" | Notpermitted

Use Coated (1) for epoxy coated bars with cover at least 3'd, and clear spacing between bars at

least 6d,

Use Coated (2) for epoxy coated bars with cover less than 3%, o clear spacing between bars less

than 6y,

Increase all splice lengths 40% for horizontal or nearly horizontal bars so placed that more than 12"
0ffresh concrete is cast below the ber.

1 Tie on Splice?

O T T T e o 0

x¥V\v¥vm$vvvvuvmu

iy,

P u‘ﬂ.‘ﬁ‘\"-‘w"“ﬂ

-

L TR
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Reinforced Concrete

1 Tie on Splice?

z.

Tubevpee oA L L S T

Mechanical Splice
530.42(c)

» Construct per Specifications and
Manufacturers Recommendations.

» Construct test splices in the presence of
the Engineer.

* Install splices in the presence of the
Engineer. Splices made without the
Engineer present will be rejected.

January, 2017
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Reinforced Concrete

Mechanical Splice Installers
530.30

Provide qualified mechanical splice
installers.

Construct test splices in the presence of
the Engineer.

Construct 3 splice samples per type and
size for each installer.

Do not begin splice installation until
installers have been approved.

January, 2017
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Reinforced Concrete

Reinforcement Inspection

Inspection of the forms and reinforcement takes
time.

Check early and often to help assure they are
doing things correctly and to avoid minimal
rework. Do not wait until just before the concrete
placement.

Do a final check just prior to the concrete
placement to assure everything still looks good.

January, 2017
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7 ﬁ%“:ﬂaﬂm
Deck Rebar Checklist

Project Information

Project Name (Section) | | Contract No.|

Highway | Federal Aid No.|

Contractor or Subcontractor |

Deck Placement Date:

Inspected
Item Yes | No [ N/A (mm?:;/iyyy) Remarks
1 | Bottom Mat Bar Size & Spacing HEEEREN
2 | Bottom Mat Ties @ 50% 00|
3 | Bottom Mat Clearance HEEER N
4 | Epoxy Ties (if epoxy bars) HEIERIE
5 | Supports @ 2' Centers HEEER N
6 | Clearance @ Drip Strip HEIERE
7 | Lap Splices have three (3) ties HEEER N
8 | Top Mat Bar Size & Spacing g ig
% ;Zg;\f:?r:;ii(:za;&g%han or equal to 6" 0o g
% }igx?r:;— ii(sesl(-:'@s)sst?\(yaon 6" my =
o] b Matars Srecty over SEIE
NS e [N ] [
12| Side & End Form Clearances HEIERIE
13| Rail Stirrup Size & Spacing HEIERE
14| Additional Rail Stirrups @ Joints HEEEREN
T e = (=] =
16| Rail 1-1/4" inside Edge of Deck g ig
17 | Rebar Support @ Corners HEIERE
18| Dry Run Clearance Check HEEER N
Remarks
Inspected by | Date |

734-2837 (11-2010) http://www.oregon.gov/ODOT/HWY/CONSTRUCTION/hwyConstForms1.shtml 1of 1



OREGON DEPARTMENT OF TRANSPORTATION

Ir

PREPOUR CHECKLIST

PROJECT NAME (SECTION})

CONTRACT NO.

HIGHWAY

FEDERAL A} NO.

CONTRACTOR OR SUBCONTRACTOR

PLACEMENT:

DATE INITIALS

REMARKS

REINFORCEMENT
FABRICATION

INSTALLATION

CLEARANCE

FORMS
DIMENSIONS

CONST JOINTS

IMBEDDED ITEMS

BLOCKOUTS

SURVEY/GRADE

CONCRETE PLACEMENT
PLACING METHOD

QUANTITY

POUR CREW

VIBRATION

LIFT SIZE

WEATHER

DURATION

START FINISH

TESTING
MIX DESIGN #

QcT

TEST RESULTS

REJECTED LOADS

REMARKS

REMARKS

PREPARED BY:

WORK DATE:

734-2626 (7-2006)




OREAGN DEFARTUENT OF TRARSPORTATIN

PREPOUR CHECKLIST

|PROJECT NAME (SECTION) CONTRACT NO.
FORM SAMPLE / 23495
|HGHWAY FEDERAL AID NO.
THE DAULES = CALIFDRNIA BRF - 2STP-S00% (32)
|CONTRACTOR OR SUBCONTRACTOR

JD CONTRACTDRS, INQ.

PLACEMENT: Porrom Siap POUR S, Seans 2/3 4 8/9

DATE  INTIALS REMARKS

REINFORCEMENT

FABRICATION 2-29-60 8ar UoSTLY STRAIGHT BARS | ALl CoRRECT LENGTH
INSTALLATION 2-29-00 BAL PLACED AS PER PIANS

CLEARANCE 2-29-00  _paf A0 _Creae. oF FopMs | TP BENweBN MATE
FORMS

DIMENSIONS 2A-13-pg BAP:
CONST JOINTS ~ _3-/3-00 GAP SPAN ‘Yo Busy pauugr 3 PP wAsH , SPAN 3 4R SURFACE RETAPDER. |

IMBEDDED ITEMS 3-;2-s0 &ag VENT TUBES IN WiNé Seer 4 that PT eack span_
BLOCKOUTS 3-i3-00 GAP Fhiswony Lowerpie 3 bRAN HUES
SURVEY/GRADE
CONCRETE PLACEMENT
PLACING METHOD _3-14-c0- Baf PuMP | 32m S0MwiNG _PLP
QUANTITY . 3-{4-00 BAP 250 m3
POUR CREW 3-{4-00 BAP B Fnusiers (LapesoY | 2 Vin (kP
VIBRATION 3-14-00 ___ _Pap- ONE_#htah CYCLE '
LIFT SIZE 3-14-00 Bap FULL DEPTH _250mm
WEATHER 3-t4-00 BAP CriR 50 7% (") 4 Winny (1015 MPH# CoNsISTANT)
DURATION START FINISH
TESTING
MiX DESIGN # 3-4-a6 BAFr 2N £OUND ROCK.
QcT 3-14-00 BAP. boN BRANDON § MILE LESNEAYE  2M|
TESTRESULTS _3-19-00  _gap PaR (=7 %, SWMP (50 1D 115w
REJECTED LOADS 3-i¢-00  _g#f NONE
REMARKS 3-11-20 gaf VERY SMaoTH

|RemARKS

FIRST USe oF ROUND ROk CLASS 35 Mix, VERY CONSISTANT TESTING , SLUMPS SAME THRU LOADS.
Pumprng VERY EAsY, SCREEDING § FINISMNG WeNT VERY WalL . PLACED ABOLT 35m 3 e,
4 HrS TOTAL-TIME .

ARER BY: rWnﬁ
j CTOR. lo- 2o -0l

734-2626 (7-2000}
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