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The minmum age of the precast girder when
continuity 15 established should be specified in the
contract documents.  This age shall be used for
calculating restraint moments due to creep and
shrinkage. If no age 15 specified. a reasonable. but
conservative estimate of the time continuity 1s
established shall be used for all calculations of restraint
moments.

The following simplification may be applied if
acceptable to the Owner and if the contract documents
require a minimum girder age of at least 90 days when
continuity 1s established:

3.
States

Both a positive and negative moment connection, as
specified m Articles 514148 and 514149, are
required for all continuity diaphragms. regardless of the

degree of continuity as defined in this Article.

The connection between precast girders at a
continuity diaphragm shall be considered fully effective
if erther of the followmg are satisfied:

The calculated stress at the bottom of the continuity
diaphragm for the combmnation of superimposed
permanent loads, settlement, creep. shrinkage, 50
percent live load and temperature gradient, if
applicable, is compressive.

The contract documents require that the age of the
precast girders shall be at least 90 days when
continuity 15 established and the design
simplifications of Article 5.14.1 4 4 are used.
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Shrinkage

Settlement, not considered
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45 PCBT: 2-Span, 0.5LL+Thermal

e 9 ft Spacing

=10 ft Spacing
11 ft Spacing

=12 ft Spacing

45 PCBT: 2-Span, 0.5LL+Thermal+SDL

| ===0 ft Spacing

w10 ft Spacing

=11 ft Spacing

=12 ft Spacing

w0 ft Spacing

w10 ft Spacing

=11 ft Spacing

w2 ft Spacing

69 PCBT: 2-Span, 0.5LL+Thermal+SDL

120 130 140

= ft Spacing

\\ w10 ft Spacing
—~ ke -11 ftSpacing
\\ w12 ft Spacing

~

=0 ft Spacing

=10 ft Spacing

\\\ 11 ft Spacing

\Q w12 ft Spacing

95 PCBT: 2-Span, 0.5LL+Thermal+SDL

T T T T d

160 170 180 190

0 ft Spacing

=10 ft Spacing
11 ft Spacing

w17 ft Spacing




45 PCBT: 3-Span, 0.5LL+Thermal

, =9 ft Spacing

=10 ft Spacing
11 ft Spacing

=12 ft Spacing

45 PCBT: 3-Span, 0.5LL+Thermal+SDL

w3 ft Spacing

w10 ft Spacing

=11 ft Spacing

=12 ft Spacing

w0 ft Spacing

w10 ft Spacing

=11 ft Spacing

w2 ft Spacing

SS=

-~

69 PCBT: 3-Span, 0.5LL+Thermal+SDL

110 120 130 140

= ft Spacing

w10 ft Spacing

-11 ftSpacing

w17 ft Spacing

95 PCBT: 3-Span, 0.5LL+Thermal

=0 ft Spacing

=10 ft Spacing

-11 ft Spacing

12 ft Spacing

95 PCBT: 3-Span, 0.5LL+Thermal+SDL

T T T T d

170 180 190

0 ft Spacing

=10 ft Spacing

11 ft Spacing
w17 ft Spacing




45 PCBT: 4-Span, 0.5LL+Thermal

e 9 ft Spacing

=10 ft Spacing
11 ft Spacing

=12 ft Spacing

45 PCBT: 4-Span, 0.5LL+Thermal+SDL

w3 ft Spacing

w10 ft Spacing

=11 ft Spacing

\\ w12 ft Spacing

w0 ft Spacing

w10 ft Spacing

=11 ft Spacing

w2 ft Spacing

69 PCBT: 4-Span, 0.5LL+Thermal+SDL

120 130 140

w9 ft Spacing

w10 ft Spacing

=11 ft Spacing

w—12 ft Spacing

=0 ft Spacing

=10 ft Spacing
-11 ft Spacing

12 ft Spacing

95 PCBT: 4-Span, 0.5LL+Thermal+SDL

T T T T d

150 160 170 180 190

0 ft Spacing

=10 ft Spacing

11 ft Spacing

w17 ft Spacing




Creep
INVESTIGATE

Shrinkage

Settlement, not considered



5.4.2.3 3—Shrinkage

For concretes devoid of shrinkage-prone aggregates,
the strain due to shrinkage, £, at time. f, may be taken

k ke 0.48 (54233-1)

S = Ry s




Correction Factors k, and k_

==V53.5 Commentary
e V53,5 Simiplified
—#—V53.5 NCHRP
—4—\55 Commentary
~@-V55 Simplified
== /55 NCHRP

200 1000 1200
Time Period (days)

k=145-013(FiS)=10 (54232-2) AASHTO LRFD, SIMPLIFIED

Lo 1064 — 94V/S
’ 735

NCHRP 496 EQUATION




Creep Coefficient

—4—V53.5 Commentary
={ll=\/53.5 Simplified
—a—V53.5 NCHRP

== V55 Commentary
— /55 Simplified
—a— /55 NCHRP

1000 1200
Time Period (days)




Shrinkage Strain

0.000350

0.000300

0.000250

0.000200 —#—\53.5 Commentary
==\53.5 Simplified
—a—V53.5 NCHRP

0.000150 == \/55 Commentary
=55 Simplified

=—\55 NCHRP
0.000100

800 1000 1200
Time Period (days)

It is likely, however, that the full calculated force from deck shrinkage will not occur because of the
presence of deck cracking and deck reinforcement. PCI recommends that in lieu of a more refined
analysis, 50% of the deck shrinkage be applied.

(Nov 11)

COMMENTARY EQUATION RESULTS ARE CONSISTENT WITH THIS STATEMENT




0.5"¢ L.R. STRANDS

Ay
(22)

TENSIONED TO 31 KIPS EA.

flei = 4 ksi

f'e = 5 ksi

62'=0" SPAN LENGTH

Type IIT
§.5' Beam Spacing
Restraint Moments
Prestressed
SW+Deck+5DL
Diff Deck Shrinkage

Continuity Made @ Days

40

60

—

1379
-501
-404

1186
-472
-494

Total

Prestressed
SW+Deck+5DL
Diff Deck Shrinkage

474

1103
-401
-323

210

248

Total

Prestressed
SW+Deck+5DL
Diff Deck Shrinkage

380

1182

Total




(30) 0.6”¢ L.R. STRANDS
TENSIONED TO 44 KIPS EA.

f'ei = B.4 ksi

/5 —=0" SPAN LENGTH

10.0° Beam Spacing Continuity Made @ Days
Restraint Moments 40 1] o0
Prestressed 1364 1160 948
SW+Deck+5DL -612 -566 =519
Diff Deck Shrinkage -840 -928
Total -246 -499

Prestressed o228 758
SW+Deck+5DL 433 415
Diff Deck Shrinkage -672 -742
Total -197 -390

Prestressed 094 212
SW+Deck+5DL 485 444
Diff Deck Shrinkage =720 -795
Total 2111 427




(40) 0.6"0 LR. STRANDS
TENSIO

NED TO 44 KIPS EA.

6.4 ksi

8 ksi

PCBT 69
10.0" Beam Spacing
Restraint Moments

Prestressed
SWDeck+5DL
Diff Deck Shrinkage

Continuity Made @ Days
46 60 20

3402 3040 2474
-2018 -1915 -1752
-1399 -1485 -1621

Total

Prestressed
SW+Deck+5DL
Diff Deeck Shrinkage

-16 -360 -399

2432 1980
-1532 -1401
-1297

Total

Prestressed
SW=Deck+5DL
Duff Deck Shrinkage

-188 -T192

2604 2120
-1501
-1389

Total

770




PCEF 95.5
§.0" Beam Spacing
Restraint Moments
Prestressed
2 Span SW+Decl+5DL
Diff Deck Shrinkage
Total

Prestressed
3 Span SW+Decl+5DL
Diff Deck Shrinkage
Total

Prestressed
4 Span SW=Decl+5DL
Diff Deck Shrinkage
Total

Continuity Made @ Days
40
6596
4756

3748
~1489
317




s—Estimate
B2-1
B1-1

-8—-B5-4

— 0 7-5
e B2-4

wegpen B5-3
=B 5-1
i B3 -1
—=—B2-7
e B 2-6
—f—p23
~=B2-2

95" PCEF GIRDERS - 178' SPAN

(ur) 1equued




PCBT 79
0.25" Beam Spacing
Restraint Moments
Prestressed
SW-+Deck+5DL
Diff Deck Shrinkage

Continuity Made @ Davs
40 62

o0

5389 4609
-3290 -3021
-1445 -1604

3820
-2774
-1751

Total

Prestressed
SW-+Deck+5DL
Diff Deck Shrinkage

654 -16

4311
-2632
-1156

-635

Total

Prestressed
SWDeck+5DL
Diff Deck Shrinkage

514

4517
-2218
-1238

Total

561




79" PCEF GIRDERS - 150' SPAN

e Estimate

— B55-1

e B64-1
e B63B-1

—EE0-1

w— B55-1
w—B58-1
w—B57-1

— R 55-1

w—B50-1

Camber (in)

e 343-1
s BASE-1
— B48-1
B4 7-1
e B46-1
w—B45-1
B4 4-1
e B43B-1
—f$=—B43-1
wlli=B42-1

02 46 81012141618202224262830323436384042444648505254565860626466687072747678808238486889099

pav_]




The creep coefficient may be taken as:

w11, )= 1.9k k, k k6 (5.4232-1)

REDUCE COEFFICIENT TO < 1.0
* Increaset and f'ci

PCEF 79 FULL CURE

0.2%" Beam Spacing Continuity Made @ Days
Restraint Moments 40 [i1] o0

Prestressed 3720 3197 2643

SW+Decl+SDL -2636 -2439 -2232

Diff Deck Shrinkage -1693 -1824 -1961

Total 2 -G09 -1066 -1550

Prestressed 2558 2115
SW=Declk+5DL -1952 -1786
Duff Deck Shrinkage -1450 -1560

Total 457 -853 -1240

Prestressed 2739 2265
SW=Deck+5DL -2090 -1912
Duff Deck Shrinkage -1562 -1680

Total 2 -013 -1328




uded in the
at the bottom

already com
determination of co
flange/diaphragm interface

* Creep and Shrinkage using modern day concretes
and the appropriate formulas allow continuity to be
established at a younger age.

 If continuity needs to be established at a young age,
Increase release strength and cure time.
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