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ACM: BRDR VERSION 7.1.0+

. A dvanced

Member alternative in:
Girder System

Girder Line

C oncrete

M ember

- & Shear Reinforcement Definitions

k&) Vertical
L. [ 2Leg-US#5-Fy=60ksi

@ Horizontal —
& MEMBERS @ New Member Alternat e X M New Member Alternative X
B I G
© = Member Loads Material type: Girder type: Material type: Girder type:

-~ & Supports Post tensioned concrete Advanced Concrete PT Post tensioned concrete Advanced Concrete RC

""" @ MEMBER ALTERNATIVES Prestressed (pretensioned) concrete Prestressed (pretensioned) concrete Reinforced Concrete |
T i gi G2) Reinforced concrete Reinforced concrete Reinforced Concrete Tee
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= IG5 Timber Timber
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LIMITATIONS OF OTHER AVAILABLE GIRDER TYPES

Current limitation of other concrete girder types:

PT MCB:
Unable to analyze individual webs if girder lengths vary acv v

Not able to define individual PT paths for each girder or multiple tendon paths acv v
Not able to define partial length PT aAcv v

Girder System

No capability for spliced girders
(Available: Simple for DL, cont. for LL, no PT. Precast girders full span length)

No capability for RC precast girders ACM v~
Not able to define post-tensioning Acv v~
Not able to define variable depth precast girders, only one cross section per span ACM v



& Girder System Superstructure Definiti? - O X

- .
Definition | Analysis

5
Name: \ Modeling
. (® Multi-girder system () MCB
. |:| With frame structure simplified definition
Description:
b Deck type:
b Concrete Deck v
° ° ° ofe Default units: US Customary » For PS/PT only
] iditye
Built-in modeling versatility: wmsargrs |__0[o) €| mestiman
Number of girders: 0 C %

Member alt. types
|:| Steel

[Iess

[rrc

[ Timber

> [em

MCB or open girders

Reinforced and/or Post-Tensioned

AN NN

Versatile Cross Section Shapes:

T=r WISHIUET LUgus

& Supports @ New Cross Section X
&3 MEMBER ALTERNATIVES

[ =) I N Cross section type:
Cast In Place: user defined  eme s
j Impact/Dynamic Load Allowance
G—ShrmkageTlme

Precast I: user defined or import precast ‘I’ shapes from library ¢ Sz

Cross Sections

T caWF (66'x49.5'%8")

I CAWF (66"%49."x46.5")_EndBlo
Cross Section Ranges

LR n - =] x M Advanced Concrete Cross Section Flexural Reinforcement
=1 Deck Profile
Name: [ Type: s =1 Haunch Profile Cast In Place Precast |
Dimensions 22 Hinge Locations
Symmetric . - rTFT Dimensions |-+ == Shear Reinforcement Ranges
|| finj | || (in) | T ) |- &, Live Load Distribution
1 - » TRW »WT1 * Radius fillet =~
' BSW wr2 TFD2  Lyppy | | {in) | | | i) ‘
i D3
LFT2 » rTFW * D
ALLY Left Dimensions Right Dimensions TR T
| | o 1)) I, B b TFW2 TFD1
»LFT1 » RFT1
TFW3 TFD2
LFT2 RFT2
WT TFD3
AL AR1
BFW BFD3
LFW RFW
BFD1
AL2 AR2 1 BFW1 BFD2
BL2 BR2 v BFW2 BFD1
Lsw RSW ~BFT BFW3 BFT
BL1 BR1
- - T
Offset L BSW Offset R LST2 RST2 ' VY VYV VVVVVVVVVVVVV VVVVVVVVVVVVVVY VY
LST1 RST1
Offset L Offset R
Copy dimensions from library... b | \ ~




ACM OVERVIEW

Versatile Cross Section Shapes:
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Hinge with selection for Stage 1, 2, 3 application:

Provides ability to model limited construction staging

& Hinge
| Hinge location | Consider in stage |
Support i i
b Left or right | Distance | Non-Composite Composite | Composite
number e —— ) (Stage 1) (long term) | (short term)
PP 9 (Stage 2) (Stage 3)
vl -friont - 24 ] O
3 v Left - 24 [ O

Travelway 1

&0

Travel

G2 G3

6¢

[ Deck Thickness 6 3/8"

Travelway 1

—_— —
‘Haunch Th. 3 1/Haunch Th. 3 1\Haunct

1 G2 G3
PS Ca-142|(42-PS Ca-142 (42-P5 Ca-142 (42-PS C

S



ACM OVERVIEW

PT Prestressing:
“ Partial length tendons

Cross Sechion Transilions | 907x5'0" 90"x40'-0" . 907 10'-07

* Cross sections with tendon analyzed as prestressed

* Cross sections without tendon analyzed as reinforced

* Multiple tendon paths

* Stacked or overlapping tendons

* Staged Construction, apply to

. Stqge .I (non-compOSiTe) or 4 Tendon Profile Definition

Profile name:| PT Tendon (Stage 1)

Stage: [ Non-composite (Stage 1) E“

Composite (long term) (Stage 2)

* Stage 2 (composite)

Proﬁlew\ Post tensioning\] Stress limits

Inflection point entry method

(@) Percentage () Distance

' Rightend | Measured
| (in) from

Profile type

54 Bottom ~

33 Boftom ~

Current limitation: only post-tensioning or RC



Modeling

(® Multi-girder system () MCB
D With frame structure simplified definition

Member alt. types

|:| Steel
[Ipss
[lrc

[ Timber

[Clpa

Tree similar to other Girder System superstructures:

In Superstructure Definition, choose RC and/or PT to make

ACM

available in tree

M Cross Section Ranges

- -
I Cross sections | Posttensmningw Effective supports ‘

Left end projection: in Right end projection: | 9 in

Available only if PT chosen:

Concrete Stress Limits

S it Start Length End
Start section End section Depth vary uppe distance | 9 distance
P T ° L number () (ft) )
ost lension Losses
PS Ca-172 (72-19-19) =~ PS Ca-172 (72-19-19)  ~ None 1 - 0 85 85
T d P f. I PS Ca-172 (72-19-19)  ~ PS Ca-108 (108-19-19) ~ Parabolic.. ~ 1 - 85 35 120
en on ro I e PS Ca-108 (108-19-19) ~ PSCa-184 (84-19-19) = Parabolic.. ~ 2 - 0 24 24
PS Ca-184 (84-19-19)... ~ PS Ca-184 (84-19-19)... ~ None T2 - 24 140 164
° b PSCa-184 (84-19-19)  ~ PSCa-108 (108-19-19) ~ Parabolic.. ~ 2 - 164 24 188
C rOSS S eC‘l' | O n S PS Ca-108 (108-19-19) ~ PS(Ca-I72(72-19-19)  ~ Parabolic.. ~ 3 - 0 35 35
PS Ca-172 (72-19-19) =~ PS Ca-172 (72-19-19)  ~ None T3 - 35 85 120
Cast In Place or Precast shapes _
4 Cross Section Ranges
C S ° R Cross sect\'onsr Post tensioning N Effective supports
rOSS e CTI o n q n g e S Post tension Iosses:‘ PT Losses v ‘
A I d f' d ° Tendon assignments
pply detined cross sections
Start Start distance End End distance
° ° Tendon profile e into start span p— from end span Stage
Apply defined tendons if PT 0 ®
* PT Sp1To Sp2 Hinge (Profile 1) ~ 0 164 | Non-composite (Stage 1)
PT Sp1 To Sp2 Hinge (Profile 2) ~ 0 164 | Non-composite (Stage 1)
24 | Non-composite (Stage 1)

PT Sp2 Hinge To Sp3 (Profile 1) ~ 164
PT Sp2 Hinge To Sp3 (Profile 2) ~ 164

0

1
1

PT Sp2 Drop-In - 2 24
2
2 0

WowoN NN

Non-composite (Stage 1)

Non-composite (Stage 1)

=

) SUPERSTRUCTURE DEFINITIONS
- %rrf Span 1-3 (MDL 2 of 2) MCB
: _l, Impact/Dynamic Load Allowance
----- 2% Load Case Description
- &F Framing Plan Detail
----- m Structure Typical Section
= Superstructure Loads
-}~ | Concrete Stress Limits
- Om SLFC=3.5(x1.2)/3.5 ksi Girder
O. SL for RC
1 &2 Post Tension Losses
L PT Losses
1+ | Shear Reinforcement Definitions
= 3 Vertical
L. £ #5-2Leg-40ksi
£ Horizontal
- B2 Bar Mark Definitions
B & MEMBERS
= I G1(MCB)
== Member Loads
& Supports
- &3 MEMBER ALTERNATIVES
5 I ExtWeb(® (O
----- oI Default Materials
: j Impact/Dynamic Load Allowance
----- {§ Shrinkage Time
I | Tendon Profile Definitions
~" Web 1 profile Span 1-2
- | Cross Sections
-~ L 1-6.5x4.5%(18)x6x6
X 2-6.5x4.5x(12)x6x6
- XL 3-6.5x4.5x(12)x6x12
w I RC-6.5x4.5x(8)x6x6
- =X Cross Section Ranges

p—
]

,7
il

ﬁ
i

+ == Flexural Reinforcement
- £2x Hinge Locations

=1 Shear Reinforcement Ranges
- J‘.';, Live Load Distribution
% 2 Points of Interest
#- I G2(MCB)




EXAMPLE 1: CANTILEVERED PSI GIRDERS
AND SUSPENDED SPAN

Structural Model:

Jha 85 4" 8304 e

i P —{ﬂf 3-Span continuous Girder System with framed bent

Type | Barrier Railing /FSJ
1

§ 4%
e e ip— P —— pp— |
= T o R ACM with mal hi ithin midd|
| L ﬂ with normal hinges within middle span.
® | l
E— - |
‘ | gl 50 > 4]
244 — 2 Equol spes @ 706" =670 R 472" ™ Girder System Superstructure Definition y - m} X
TYPICAL SEC . OMN - SPANS 12,13,414
Sealet 110" Deﬂmtion-(" Ana\ysis-w Spe(s-w Eng\ne-\" :
Name: Span 18-20 (Mdl 1 of 1) y Modeling
£ O girder systel CB
y With frame structure simplified definition
2@ 2ot 2d0.0" 188"-0" 2@ 1200~ 2<0-0" Description: y Deck type:
£ Concrete Deck
L PR _ et Lot ag gt Default units: US Customary | v Enter span lengths < For PS/PT only
25-01p4-0 _ o -0 24 ":)r 25-0 efaultunits : along the reference y .
l .SUSPEﬂde Spa.n Number of spans: 3|9 line: Average humidity:
S
 — e iy oo i PSSl BN I e AR R S e | e :\- 1 T P e P B Number of girders: 10 C Ty Le?f%th ‘ y %
E‘\ :\_L ~ J,/ T j! ?‘\L ; e Member alt. types
) .3&\; | e 2 58| £ [ steel
—:E - I ) 3 120 é: ’
s [ R/C
| s 100 Min. Clearance : [ Timber
R , y . V| pT
MHEN Bl 3t Highes! esi p
MLELM Zlev.-2.8 Eev. @ ‘)
- — }, ) — e & Hinge
R ; , Vs e WA
LAV o . i %= ing v
| _’l@;"- p e ———r-1 E | Hinge location | Consider in stage |
i !
. —_— I e - — Support i i
I I | o Fenders | I i mui;fber Left or right | Distance | Non-Composite (clc?:;p::rﬁ éﬁ::f:::;%
, . I | . of support (ft) (Stage 1)
Piar & Pier 13 EF_ E/&T/ON Prer 14 (Stage 2) (Stage 3) J
- » |2 - | Right - 24
3 < Left - 24




|~w*. Pier 12 or 15

EXAMPLE 1: CANTILEVERED PSI GIRDERS

AND SUSPENDED SPAN

Prestressing:

ek Piar i o 14

izo-a* ~
ao'-of - : o
e Aot —————— = - St - - T e .. ERWOL e .
7 a‘:‘ 2 + = = £ 4-g". Ttet rflach of camiar of grovity of prestressing :;etﬂ
e T = £'F Cored holes, ot 5 @ re, +on of gidar srangyversel & Digph, - = — i Fo approvimate o parabicla. IF pratersidned thare
e LB Mintgirders, 5 lnsart Sgore 4o of girdsr fransversely i £ x | in of : ithi
st /S?;J\]-'Q\rhu'ag & girdars. Nf o enake rough surface . -5 ! shell be amin, of 2 helddswns within the span,
— e =
- EES I T Cored hoies k. qirdars, R ) [
) f—— e . Inserts et girders — ¥ . "
e 5 E = S— /h———'_'_'__'_ﬁ_ﬂ L —_—
o e ——— = = e = - T
J[/ — o oot {_,T RN Paird of reverse ==
| Cable paths areporabalic Fh o ) murvature
‘ ) I_
o tx' eEe 4@
. TRT YTy
patail “' Jinlmd wiled b L{ﬂ.'ﬂﬂ'-.. 5y tH
e —
FiFVATION f
ns T2'x85-0" [72-108"]x35-0" . [108"-84" 240" N
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@ M ¥ ,
n o =
&
' + 2

56423

s 13 o

Stressing § Placing Seguence of Operations
@.

tress girder with Prestress Force
Erect Span 12,14 813 girders.
Stress girder with Prestress Force @.

Place Slabs, see 'Slab Placing Diogram, Spans 12,12 14,

Non-composite (Stage 1) tensioning Pre or Post tensioning
Non-composite (Stage 1) tensioning Post tensioning



EXAMPLE 1: CANTILEVERED PSI GIRDERS
AND SUSPENDED SPAN

Prestressing | Description Tensioning Type Stage Applied in
Per As-Builts Model

End Spans Prestress in girder before erecting Pre-tension or PT- Stage 1 Losses not accurate if

(Profile 1) Post-tension Pre-T

Drop-In Prestress in girder before erecting Pre-tension or PT- Stage 1 Losses not accurate if
Post-tension Pre-T

End Spans Additional prestress applied to end spans  Post-tension PT- Stage 1 None

(Profile 2) after erecting girders but before deck

@ Cross Section Ranges

Cross sections | Post tensioning | Effective supports |

=- 3 Tendon Profile Definitions

Post tension losses: I PT Losses EI

Tendon assignments

~ PT Sp1 To Sp2 Hinge (Profile 2)

| " PT Sp1 To Sp2 Hinge (Profile 1)
I Start distance End distance
| " PT sz DrOp'ln Tendon profile ::)aa: into start span Sli::! from end span Stage ’
/" PT Sp2 Hinge To Sp3 (Profile 1) g o
| = » PT Sp1 To Sp2 Hinge (Profile 1) - 1 0o 2 164 Non-composite (Stage 1)
~" PT Sp2 Hinge To Sp3 (Profile 2) PT Sp1To Sp2 Hinge (Profile2) = 1 0 2 164 Non-composite (Stage 1) ‘ -
PT Sp2 Drop-in v [i2 24 2 24 Non-composite (Stage 1) \""'
PT Sp2 Hinge To Sp3 (Profile 1) ¥ 2 164 3 0 Non-composite (Stage 1)
PT Sp2 Hinge To Sp3 (Profile 2) M 164 3 0 Non-composite (Stage 1)




EXAMPLE 2: PS BOX, ONE STAGE PT SPLICE

Far side 200°-0" S EB
retaining wall A it
100°-0 . 100°-0
shown
T For side QG -
r_.: [ — T = —
Far side(1)&( :)-——F’"" | =
: (:) (:> Min vert Clr g |
=== —_— 6 = = 15"-6"— ===~ Far side
= = ——— f = retaining
Eu_u_l Future F‘ shown
Far side FG - - Min Vert Clr - .
Bent 2 = 15"-¢" — —Far side FG

L_( Abut 3

Datum Elev 580.0

TAIL A-
DETAIL A~ Deck  pent cop

T
( \ “-precast Girder Jl ﬂ ———=Temporary supports
l | =

Bent 2

STEP 1 & STEP 2

No Scale

Aput 3
Abut 1

STEP 4

No Scale

Infermediate

~—Abut diaphragm, Typ diophragm, Typ -

éeni 2 Abut 3

Bent 2

STEP 3

No Scale

STEP 5 & STEP 6

No Scale

"W1" Line *\‘l

38°-11%"
1-5%" g'=Q" 12-0" 12°-0" 47-0" 15
. 27 & Brotie <@
er Vories
Typ— i\i\ e — < —
®_/7"" > - Precast,
B2 Prestressec
S Concrete
- Box Girder
(With Post-
@ Tensioning)

BRIDGE CONSTRUCTION SEQUENCE

Step
Step

Step
Step

Step

Step

LEGEND:

Construct abutments, bent footings and columns.

Erect precast girders on temporary suppor+s.Temporcry
supports are to be located within 2'-0" of precast
girder ends. Maximum loading per bent footing shall be
310 kips per span, Maximum loading per abutment footing
shall be 11 kips per linear foot.

Construct abutment and intermediate digphragms.

Construct deck in spon 1. Storting ot Abutment 3,
construct deck in span 2 and bent cap last.

Complete longitudinal prestressing (post-tensioning).
Longitudinal prestressing (post-tensioning) shall not be
permitted sooner than 28 doys after the last concrete has
been placed.

Remove temporary supports. Install Type 736 Mod Qorrier.
Barrier shall not be placed prior to post-tensioning.

[ndicates previously completed steps



EXAMPLE 2: PS BOX, ONE STAGE PT SPLICE

Structural Model:

2-Span continuous Girder System with framed Bent connection

ACM with Stage 1 only hinges at temp supports

% Girder System Superstructure Definition

Deﬁnit‘lonw] Ana\ysisw Specsw Engine"\]

Name:

Description:

Default units:
Number of spans:

Number of girders:

£
£
&
| Epan 1-2 (MDL1 of 2) p
£
¢
¢
r
US Customary ~ Enter span lengths £
= along the reference p
2 v line:

5.8 Span‘ Length | y

(ft)
Yo 9875 €
2 9875
¢
£
r
P
r,

Modeling
®) Multi-girder system VCB
With frame structure simplified definition
Deck type:
Concrete Deck
For PS/PT only

Average humidity:
%

Member alt. types
D Steel

V| P/S

[Iric

[ Timber

v| P/

Hinge location

Consider in stage

Support i i
b Left or right | Distance | Non-Composite Composite | Composite
number E— 0 (Stage 1) {long term) | (short term)
pp 9 (Stage2) | (Stage3)
2o | Left - 3 ] O
2~ Right - 3 O O



EXAMPLE 2: PS BOX, ONE STAGE PT SPLICE

Prestressing:

DETAIL A~

/’ 1 [ -

¥
“-Precast Girder —~——Temporory supports
M
=

s e |
\‘}_'—,'/ Bent 2 Abut 3

STEP 1 & STEP 2

No Scale

~—Abut diaphragm, Typ y\!;g:\':ggf:\?*?yp —

Abut 1

STEP 3

No Scale

Deck  gent cap-,
]

Abut 1

STEP 4

——
No Scale

Apbut 1

STEP 5 & STEP 6

No Scale

BRIDGE CONSTRUCTION SEQUENCE

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

LEGEND:

Construct abutments, bent footings and columns.

Erect precast girders on temporary suppor+s.Temporcry
supports are to be located within 2'-0" of precast
girder ends. Maximum loading per bent footing shall be
310 kips per span, Maximum loading per abutment footing
shall be 11 kips per linear foot.

Construct abutment and intermediote diaphragms.

Construct deck in span 1. Starting ot Abutment 3,
construct deck in span 2 and bent caop last.

Complete longitudinal prestressing (post-tensioning).
Longitudinal prestressing (post-tensioning) shall not be

permitted sooner than 28 days after the last concrete has

been placed.

Remove temporary supports. Install Type 736 Mod barrier.
Barrier shall not be placed prior to post-tensioning.

[ndicates previocusly completed steps

Pre-tensioning
Non-Composite (Stage 1)
Tensioning

Post-tensioning
Composite (Stage 2)
tensioning



EXAMPLE 2: PS BOX, ONE STAGE PT SPLICE

Prestressing Description Tensioning Type | Stage Applied in

Per As-Builts Model

Precast girders Prestress in girder before erecting Pre-tension PT- Stage 1 Losses not
accurate
Post Tension Additional prestress applied after Post-tension PT- Stage 2 None

erecting girders and placing deck

& Cross Section Ranges

1 L] Top pre-tensionin
iD ;.*.-, 10 . .‘f . . ; . .3" /,4,.-""'#‘ STECI E ds, Typ 9 Cross sections Post tensioning \W Effective supports W
13 - Tl o]
é ,..—-“’"f— 3" Fillet, Typ Post tension losses: I PT Losses ]
I »-""’E?Iggnd"s p;:;ens ioning Tendon assignments
o L | - L Fl
- \-._:__’_..--—' #4 Cont, Tot 23 LJ_] E Tendon Profile Definitions - _Stan distance - End distance
w | /”—‘--—_ Pos+-+ . . duc+t Tendon profile span into start span span from end span Stage
_ﬂlj I (5/' 0s ensioning duc -« PT Tendon P 0 p 0
O o 3 Center of gr::wT-I'y -« Eq_PS Strands_B(24) Sp1_Bon » Eq_PS Strands_B(12) Sp1_Debond ~ 1 1625 1 18.25 Non-composite (Stage 1)
2 sl o SF’::T”—G Tigz :_0"' ing fe " Eq_PS Strands_B(24) Sp2_Bon Eq_PS Strands_B(12) Sp2_Debond  ~ | 2 1825 2 16.25 | Non-composite (Stage 1)
e Layout No. 2" - ECI_PS Strands_T{4] Sp'I_Bond Eq_PS Strands_B(24) Sp1_Bonded ~ 1 0 1 3.25 Non—composite (Stage 1)
_E "I sheet s Eq_PS Strands_B(24) Sp2_Bonded ~ 2 3.25 2 0| Non-composite (Stage 1)
m&g Ll T AN NN ] _iJ Eq_PS Strands_T(4) Sp2_8ond Eq_PS Strands_T(4)Sp1_Bonded  ~| 1 0 1 325 Non-composite (Stage 1)
v P | | T Il ~ Eq_PS Strands_B(12) Sp1_Deb EqQ_PS Strands_T(4) Sp2_Bonded  ~ | 2 325 2 0| Non-composite (Stage 1)
~ Eq—PS Strands_B{‘l 2] sz—DEb PT Tendon - 1 0 2 0| Composite {long term) (Stage &
~
N\



EXAMPLE 2: PS BOX, ONE STAGE PT SPLICE

Cross Section:

Optional field bend § Girder
with approval of

] gl | —
Engineer #4 — same spacing as stirrups -
— /( 3-0 ;
€ Tep ] [ #4 Stirrup [
pr‘e—'i'ensfoningi o] ol U L
strands 5 +——4 Top pre-tensicning
% T r (a% e1tye e _° strands, Typ o ¥k
[ - [ ;‘\" il 3 Eilet. T 1'-4 To
—#5 Tot 8 e illet, Typ L e ¥ | +
T | —~Bottom pre-tensioning /
- oo strands, Typ
] '\.__7_,..—— #4 Cont, Tot 23
| . ' / (_é';'::jPoer—ﬁ-ensionTng duct _,
© . / ~ ™ Center of gravity o
B4 L1 same — -Jl— I Post-tensioning f¢
spocing as j— B r i Foo L ~See "Girder
stirrups —— [ ol Layout No. 2"
o - fJ sheet
QPRI L IR T Ty
€ Bottom | o ' o
pre-fensioning 12" Clr, Typ
strands o fng_ng”Tg o except as shown
web . web 3-0"
3'-0 |

LLDF must be input manually since PS precast box section not directly supported by ACM



EXAMPLE 3: SPLICED PSI, 2 STAGE PT

295'-0" Measured along "R" Line

BE?*

141'-0" ---—S

154'-0" ,
(5 )
o
_____ o 16.?6_1'_rn|'_r/1‘|_
vert clr-
m Elev 0.000 Abut | |
T T
59+00 81+00
T Bent 2 :
T sbut 1 T Bent 2 L oabut 3 —
] | i T i
! ! R — B T
A b Pl i
S Frecast Girder . E E |T
I t¥p v I e |
' ] < Falsevork Tower Sreny
¥p
iLLL STEP 6 AND STEP 7
STEP 1, 2, AND 3
€ 4but 1 L Bent 2 £ Abut 3 © Abut 1
i .
)
i
plden
ik
o
|
T &but 1
|
i:!:
A
ey

T3
Ee: el

~—Line "R" =
> € Riego Roa
g
78'-2"
1= 5'-2" g'=0", 12'-0" 4'-0" 2@ 12'-0" _14'-0" o p'-gt | 147-0" 1
T I D | "|"
Proflle
'@t‘ _2u Grade f@
PC/PS CA - j i |
e - ] [ X Lo » L
o _1\(_@'
a
E
FG
T !T: LJTTT:'T.":':JI HTTT:'WTT:J
BRIDGE CONSTRUCTION SEQUENCE
Step Construct abutments, bent foctings, and columns.
Step Erect Falsework Towers.
Step Erect precast prestressing girders on Abutment
and falsework towers.
Step Construct cast-in-place end diaphragms and bent cap.
Allow cast-in-place end diaphragms and bent cap
concrete to reach a minimum sftrength of 3500 psi.
Step Complete Stage 1 prestressing (post-tensioning).
Step Remove Falsework Towers.
Step Form and pour deck concrete.
Step Complete Stage 2 prestressing (post-tensioning).
Stage 2 prestressing shall not be permitted less than
10 days after deck concrete has been placed and the
deck concrete compressibe strength at time of stressing
has achieved the minimum specified 4 (3500 psi).
Step Complete prestress blockouts, construct backwalls
at abutments, approach slab, barrier rails, and raised median.



EXAMPLE 3: SPLICED PSI, 2 STAGE PT

Structural Model:

2-Span continuous Girder System with Framed bent

ACM with Stage 1 only hinges at temp supports

@ Girder System Superstructure Definition y - m} X
Definition | Analysis 1 Specs 1 Engine ] >
Name: ‘ Epan 1-2 (MDL1 of 2) F. Modeling B
¢ : girder syste - @ Hinge
y With frame structure simplified definition
Description: . . . .
P o Deck type: Hinge location | Consider in stage
4 Concrete Deck . R
Sl Left or right | Distance | Non-Composite Composite | Composite
Default units: US Customary - Enter span lengths < For PS/PT only number g P {Ion term) (ShOI'T term]
g
= along the reference V. . of SUDDOIT [ft} (Stage ‘I]
Number of spans: 2 | line: Average humidity: (Stage 2) (Stage 3)
e
. %
Number of girders: 14 Span Length | p b |2 ~ | Left - 35 D D
{ipy]
Member alt. types - i -
NBE 152485 € e 2 Right 3.5 I:‘ I:‘
2 | 130483 & Steel
V| P/S
y /!
y [rfc
[ Timber
y o
£




EXAMPLE 3: SPLICED PSI, 2 STAGE PT

Prestressing:
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BRIDGE CONSTRUCTION

SEQUENCE

Step
Step

Step

Step

Step
Step

Step

Step

Step

Step

Construct abutments, bent footings, and columns.

Erect Falsework Towers.

Pre-tensioning
Non-composite (Stage 1)

Erect precast prestressing girders on Abutment
and falsework towers.

Construct cast-in-place end diaphragms and bent cap. TenS|0n|ng
Allow cast-in-place end diagphragms and bent cap
concrete to reach a minimum strength of 3500 psi. Posi_tensioning

Complete Stage 1 prestressing (post-tensioning). ]- Non-composi‘l‘e (S‘I’qge ])

Remove Falsework Towers. o o
tfensioning

Form and pour deck concretfe.

Complete Stage 2 prestressing (post-fensioning). o o

Stage 2 prestressing shall not be permitted less than POSf'fensmnlng

10 days after deck concrete has been placed and the
deck concrete compressibe strength at Time of stressing
has achieved the minimum specified 4 (3500 psi).

Composite (Stage 2)

fensioning
Complete prestress blockouts, construct backwalls
at abutments, approach slab, barrier rails, and raised median.
Complete prestress blockouts, construct backwalls
gt abutments, approach slab, barrier rails, and raised median.
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EXAMPLE 3: SPLICED PSI, 2 STAGE PT

Prestressing Description Tensioning Type | Stage Applied in

Per As-Builis Model

Precast girders Prestress in girders before erecting Pre-tension PT- Stage 1 Losses not
accurate
Post Tension 1 Prestress applied after erecting girders  Post-tension PT- Stage 1 None

but before deck

Post Tension 2 Prestress applied after placing deck Post-tension PT- Stage 2 None
& Cross Section Ranges
Cross sections Post tensioning W Effective supports \
LJ_]“ E Tendon Profile Definitions Post tension losses: l PT Losses ]
- o« PT Tendon {Stage 1) Tendon assignments
- ~"PT Tendon (Stage 2) Start Start distance End End distance
-~ Eg_PS Tendon _B(12) Sp1_Bond R Tendon profile e into start span sp:ln from end span Stage
ft]
-~ Eq_PS Tendon _B(12) Sp1_Bond R2 ® i
P Eq_PS Tendon _B(12) 5p1_Bond R M o 1 3.25 Non-composite (Stage 1)
-~ Eg_PS Tendon _B{12) Sp1_Debond_ :
Eq_PS Tendon _B{12) Sp1_Bond R2 - 1 0 1 3.25 | Non-composite (Stage 1)
- Eq—PS Tendon —B“ 2} SpE—BDnd R1 Eq_PS Tendon _B{12) Sp1_Debond - 1 15 1 18.25 | Non-composite (Stage 1)
-~ Eq_P5 Tendon _B(12) 5p2_Bond R2 Eq_PS Tendon _B(12) Sp2_BondR1 = 2 325 2 0 Non-composite (Stage 1)
- ~"Eg_PS5 Tendon _B(12) Sp2_Debond_ Eq_PS Tendon _B(8) Sp2_Bond R2 = | 2 325 2 0| Non-composite (Stage 1)
Eq_PS Tendon _B(10) Sp2_Debond_  ~ 2 18.25 2 15 | Non-composite (Stage 1) -
PT Tendon (Stage 1) - 1 0 2 0 | Non-composite (Stage 1) ‘ \"'-
PT Tendon (Stage 2) - 1 0 2 0| Composite (long term) (Stage 2)




OTHER EXAMPLES B
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Cont. bridge where girder type changes
(e.g. Precast | main spans, T girder end spans)

Use ACM when structure has features that
are outside the capability of other types




POSSIBLE IMPROVEMENTS FOR ACM 2.0 — -

Add capability to model Pre-tensioning directly:

Strand patterns & debonding
Harped profile

Additional Cross Section Shapes?

Spliced girders:

Splice Locations

Vertical support and release for moment

Additional intermediate stages
(Stage 1q, 1b, 1¢, 2a, 2b, etc)

Add Option for Temporary Support

B- & MEMBERS
B IGi
l = Member Loads

- @4 Supports
- & MEMBER ALTERNATIVES

& I

Exterior Grd (E) (C)
oI Default Materials
: j Impact/Dynamic Load Allowance
{§ Shrinkage Time
'jt}-- @ Tendon Profile Definitions
#- [ Cross Sections
----- = Cross Section Ranges
- == Flexural Reinforcement
B Haunch Profile
== Hinge Locations
- 4 Shear Reinforcement Ranges
gitr. Live Load Distribution

- = Deck Profile
[_| splice Locations /
- [ Points of Interest

Strand Layout - Span 1

Distance

aaaaa

RBEQaQe B wx v

& Supports

General | Elastic | 3D General | 3D Elastic Temporary Supports

location

Consider in stage i

Support
number

- =

Leftor right | Distance = Non-Composite

of support (ft) (Stage 1)

Composite | Composite
(long term) | (short term)
foteged). | Guged), |/

v

A Splice

Splice location

Consider in stage |

Support
number

Left orright | Distance = Non-Composite

Composite | Composite |

(long term) | (short term)

of support (ft) (Stage 1) (Stage 2) (Stage 3)
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ACM 2.0 EXAMPLE 1

Seav 5 SEaN 7 Sean 3
Fier Sipmenl Flpr Sqpment
= — S
| n I - remas Bt
|:' | wmpacary Boal / B Temparary Seat F ,:l ]
i — it
aEnr / &N 2 aEwr 2 BENT 4
STAGE /S
- Ju-w—\ i — Seed Strogphacts ——0 Er—
— 1

i
STaGE 2
____ Stead Sironphacts ____
L—— I
I::I ﬁ \ -Zlvrfw gt /—
1
it

STAGE 3

sis® 490" Cinar Reaciway
e 220
- _1 Dwinge Seeser £ Anon Rfwr —| ;-
Gl g e = o Ciotats soe Scugper i
B s Detass Sovet gt i
rtigier M “scr @8 21 Sigwe \ E §
e [
6jlf; 4" ek Drp Bent

baries

’:ﬂ/ac w
il
Girdor - . | 5
5 FB-63 Seons @ 90" = 365"

Shst
£ ) N |2 "
# 7 &
45 Hows of *55; Bars ITy
AT fews of 657 fara @i

I‘:

LECH SECTION - EMD AND CENTER SEGMENTS
ookt s tation

Eadt Sepmeal rr,p; ' " *\\—.;:____

1
-E wfee Sgpoend E\
Fenparary Bont Tyt \ / Gnsure Four (Tyad { |
y
i

A

1 Fier Sapmend .'.rm)
BENT JEWNT 2 SENT A
SIAGE o

Foaf~fecsimny  Feedon
— N\ N -
'| ) B . —
.::' F", \ __//_ l::' ifll
__———'-"'"-'_F
L1 Ht
STAGE 5

Eoncrafe Bacdwadf (Tgnd

STAGE &



20.000 | 20.000
\
0.435 3.000  7.320  3.000, 6.246 | 6.246 3.000,  7.320  3.000 |0.435
|
\
|
i
| ~ Concrete
= =" Type 732
BB i
AN, -1?.355A 47.000 ) 47,000 , 47.305 A |
T il i
| @}% TR L
AT B R I Wi R B R
. Pier 3 HHHHH—tHHHH HHH HHHH HHHHHT—
1tum Elev 100.000 Pier 2 Tune af Pila 1 Tin Flav. [Aun )
Caoble path is a parabolis canter of Gravity
curve twean points shown Cable Path 1
. Top of
Center of Gravity Girder
47 105 Cable Path 2 47 000 47 000 47 105
0.4L 0.5L RN 0.4L ) 0.4L ERINEI 0.4L ) .41 .10 B.1L f.5L 0.4L
E Brg Abut 1 Deck € Pler 2 & Plar 3 Inflection E Pler 4 High Paint & Brg Abut 5
Hote A , point (tyol ityp) i
B - | 1 I |
o 1 1 I |
! i i |
- Low Point
2930 e . _$m
15 468 15 056 15 DSE 15 056 15 056 15 D56 15 056 15 056 | 15 056 15 056 15 D56 P 45 4sm

LONGITUDINAL SECTION

Mo acale



ADDITIONAL RESOURCES

AASHTOWare Bridge website, Training page

https: / /www.aashtowarebridge.com /bridge-rating-and-design /training /

2021 RADBUG Presentation “Advanced (Post-Tensioned) Concrete Beam”

User Group Information

"] 2022 User Group - Training

@ 2021 RADBUG Virtual Meeting

“Advanced Concrete” Tutorials

Tutorials
Advanced Concrete =

m AC1 - Advanced Concrete RC Fxample

m AC2 - Advanced Concrete PTRC Example

|| AC2 - Advanced Concrete PTRC Example

Bridge As-Built Plans and Models -+


https://www.aashtowarebridge.com/bridge-rating-and-design/training/

THANK YOU!

Igor Chernioglo, P.E.
igor.chernioglo@dot.ca.gov
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