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Using BrR To Evaluate
Bascule Bridges

Summary of Presentation

* Background on CDOT & CBIT

* LaSalle St. and Lake St. Bascule Bridges — Carolyn Kois, P.E.

* Roosevelt Rd. and Cermak Rd. Bascule Bridges — Jim Surber, P.E, S.E.
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Five Bridge Types Maintained by CDQT

CHICAGO DEPARTMENT
OF TRANSPORTATION
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B Movable Bridges
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Chicago Bascule




Chicago Bascule
Bridges
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Who is CBIT?

Chicago
Bridge
Inspection
Team

T

A Joint Venture Teaming of Alfred Benesch
& Company and Collins Engineers, Inc.
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A Joint Venture Teaming of Alfred Benesch &
Company and Collins Engineers, Inc.

* Bridge Inspections

* Routine, Special, Fracture Critical, Underwater
and Element Level

* Mechanical and Electrical of movable bridges
* NDT including UT testing

* Confined spaces

* Rope access, barges and man-lifts

* On-Call Engineering Services
* Bridge repairs

* Emergency services
* Bascule bridge balancing

* Load Rating
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LaSalle St. Bascule

Single Level Double Leaf Trunnion Type Bascule
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LaSalle St. Bascule

Bascule Components and Supports
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LaSalle St. Bascule

Original Construction

Construction/Repair History  Design Load
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Geometry
* 219’-10” between live load bearings

* 11’-6” live load bearings to trunnions

e 35”-3” trunnions to anchor columns
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Historical Photo of La Salle Street Bridge
Source: Armour Engineer, Volume 22, No. 3, 1931



LaSalle St. Bascule

Carrying Elements

* Fixed span elements mostly rated in BrR

* Supplemental analysis required outside
of BrR for some carrying elements

The concrete substructure of the bridge rests on massive concrete piers that
are built down to bed rock.

Construction of Bridge
Source: Armour Engineer, Volume 22, No. 3, 1931
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LaSalle St. Bascule

Dead Load Forces

Dead Loads

Truss member self weight

Floorbeams
Stringers

Cantilever sidewalks

Lateral Bracing
Deck
Counterweight

Steel Grating Deck with Concrete Infill
at Centerlock and Floorbreaks
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* Non-composite deck
* Deck thickness/weight adjusted to
reflect weight of open steel grating
[}

Additional weight of concrete fill
applied as distributed loads
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LaSalle St. Bascule

Dead Load Balancing

Balanced Condition

Counterweight for DL model based on design and rehab plans
Bascules rebalanced after repairs/alterations/maintenance

ﬁeacti)on at live load bearing is calculated for balanced condition (slightly nose-
eavy

Counterweight is verified by comparing DL reaction at LL bearing reaction based
on plan weight to LL bearing reaction calculated for balanced condition
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LaSalle St. Bascule
Load Stages

Dead Load: supported by
trunnion only (with

minimal DL at LL bearing
when bridge is closed)

nly

Live Load: supported by
X trunnion, LL bearing &
v anchor column (with shear Half deck line locations in
transfer at centerlock) BrR set to reflect the loaded
panel points for live load

Counterneight

e D Live Lowd Bt Srertoc
Trunnion
Pedestrian load included with live load ‘:I

2018 RADBUG MEETING - BOISE, IDAHO iBii-



LaSalle St. Bascule

Live Load
Vehicle and Pedestrian Load
Supports Centerlock

« Pin Support at Trunnion * Centerlock transfers shear

* Does not transfer moment or ~—~

e Roller Support at LL Bearing ‘
axial load) AN

- -
* Roller Support at CW Bumper
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LaSalle St. Bascule

Verification of Dead Load Support Conditions

VO STAAD DL Note: Numerous structure
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LaSalle St. Bascule
Load Rating Analysis

Floorbeams and Stringers

* Moveable portion modeled
in BrR in truss superstructure
definition

* Fixed spans modeled in BrR
as separate superstructure
alternative

Note: BrR does not model simple span floorbeams when there
are more than 2 truss lines in a bridge. Floorbeams are
analyzed as continuous so workaround is required to model
them as simple span between trusses.
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Lake St. Bascule

Double Level Double Leaf Trunnion Type Bascule
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Lake St. Bascule
Original Construction

Construction/Repair History N
* 1914 Original Construction o=

* 1994 lower level floor system < /ﬁ*

replacement and rebalancing ]
of counterweight '

:j,-;:k-"“
—
ONL

k&"-—-

!
|

e Various other repairs over the
history of the bridge

Geometry .

e 245'-3” between live load bearings [

e 14’-0” live load bearings to trunnions ' E

e 37”-7” trunnions to heel locks
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Lake St. Bascule
Load Stages

Dead Load: supported by
trunnion (minimal DL

reaction at LL bearing for
balanced condition)

UpperFloor Centerlo
Break ji ShearLodk

Live Load: shear

transfer at centerlock)

Live Load:
supported Broak F"""VZ\

_\

by trunnion, 7
LL bearing &  anchor. _ |
heel lock Heel Lock Live Load Bearing

Trunnion

SENN;

2 Stage Load Model: Dead load force overrides are required for AASHTOWare analysis since

dead load and live load have different support conditions
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Lake St. Bascule

Live Load Supports

Vehicle and Pedestrian Load on Lower Level & CTA Loading on Upper Level

Supports

* Pin Support at Trunnion

* Roller Support at Live Load
Bearing (verified no uplift)

e Roller Support at Heel Lock

4442

[105 .46, 4442 [123.42, 4442

38,44.42]

Centerlock

e Centerlock transfers ]

shear

* Does not transfer

moment or axial load)

aa42] (954, 44.42] (8750, {141 [ (98B | (17861, 44.42] (13657, 44.42] (21453, .42 (25248, 44.42] [250.45, 44,42 [ 4] I )
[14.49, 4442 Pl P P PRI By B BT s 3 30350, 44.42]
pISE =1 =t 12121 ESET BAES 163 M= EEs EEET o E B -
sssssss < Far
7 15 P
||||| P F3 F7 /o fars 75 re Fie Nerer peRs N S L S P P
o
hes 2oy N/ pees (305 502 99]
5
[319.99, 18.33]
758, 15.33] 52.41,15.33)
14 FEER E4FE E2pg ENE2 = 2Ry ELEE R 1
‘‘‘‘‘‘‘‘‘‘ P8 FE P4 3 EARVIAY] | Fz Pa 5 P2 -
J2F14 7z 0 (8750, 14.2] [105.46, 1452 ] [123.42, 1442 ] [141.38, 14.42] A43E] [178.61, 14.42] [198.57, 1442 ] (21453, 14.42] [232.49, 14.42] i 1z Fis
[63.54, 12.82] [250.45,
P12 P 1
{5158.6.82] (26 41, 5.92]
13
20 [17.44.2.10] [ez5.2.101
[262.0.00] [317.37.0.00]

2018 RADBUG MEETING

- BOISE, IDAHO



Lake St. Bascule

Dead Load Analysis
Input of Dead Load Force Verification of Dead Load
Overrides Forces used for Analysis
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Lake St. Bascule

Combined Upper and Lower Level Live Load

CENTER
ELEVATED RANLWAY DECK ] MJOINT §

* Upper Level — CTA Trains TT e fﬂi/ ff/w /Yr/ Yf’
* Lower Level — Vehicles e e J '.f/fl”f” T
e Upper and loads analyzed on :F'.,;;{;LEVAT;;H e
separate superstructure
alternatives in BrR b J N e
’\‘vﬁe’“frwk } :-‘:wm.'_ire_rzow‘I N _A\; "E/J/

* Truss loads combined to

calculate rating factors for

concurrent udpper and lower

level live loa

45;“"7;,'7 ~ | HALF PLAN OF UPPER DECK HALF PLAN OF LOWER DECK |
5 . LL Force [CTA) wor Member E:rmu:“ F:I;E LL Force Capacity
opr.RF | Opr.RF ;
(c ) (Tension) Comp. — Tens. — (cTA) [kip) | Comp. IF Tens. IF Comp. Tens.
(kip} [kip] (kip] [kip} (kip] [kip)
131 99.00 -150.89 1.28 462 121 1 P&PE |Lower-Chord -345] -135.7]] 1.28 2.03 121} -1507.58  1805.4]
1.50 30.88 -50.51 1.28 748 1.21 1 F4P& IL-::wer-murd -58| -55.43] 1.28 4.03 1.21) 553.48' EEﬂI
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Roosevelt Rd. Bascule

Deck Truss Double Leaf Trunnion Type Bascule
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Roosevelt Rd. Bascule
Original Construction

Construction/Repair History

e 1928: Original Construction

e 1973-1975: Isolated repairs of
bascule truss, deck replacement and
rebalancing

 1994: Major rehabilitation including
replacement of floorbeams, stringers
and lateral bracing in movable span
and rebalancing

1,164 existing plan sheets

Geometry
e 204’-0” CL to CL Trunnions
 28’-9” End Span (each side)

 Design Load
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58557

CONDITION FOR MAXIMUM LIVE [ 0AD ON TRUSS
(Loads shown sre per /in. f# of bridge)
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Roosevelt Rd. Bascule
Bascule Structure Components and Supports

BASCULE LEAF \_

M FLOOR BREAK —‘ |

TOII‘-‘ oF ROADWAY\ @ | @ @ @ @ @ @ @ i

: ’

| (™M) |

SECONDARY LIVE LOAD BEARING |
| CENTERLOCK

COUNTERWI»;ZIGHT TRLINN—"PI (o) O @) © |

| |

| O, |

LIVE LOAD BEARING
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Roosevelt Rd. Bascule
Plan and Elevation
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Roosevelt Rd. Bascule
Cross Section
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Roosevelt Rd. Bascule
Load Stages

BRIDGE OPEN

Dead Load + Wind Load

BRIDGE CLOSED

Dead Load + Live Load (Including Pedestrian Load)

TOP OF ROADWAY
FLOOR BREAK —

PO OO0 OOO O ®OYE
|

7 (& @ @ (@
SECONDARY LIVE LOAD BEARING @ O
O @X O
COUNTERWEICHT / G CENTERGCK o

TRUNNION — LIVE LOAD BEARING
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Roosevelt Rd. Bascule

Dead Load Forces

Dead Loads

Truss member self weight
Floorbeams

Stringers

Cantilever sidewalks
Lateral Bracing

Deck (Steel Grating)
Counterweight
Inspection Walkway

ALL WEIGHTS ARE FOR ONE LEAF
g o e g -
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Roosevelt Rd. Bascule
Dead Load Balancing

138

1.583

1928: Original Balancing | —__ E— n
1973: Rebalancing _
1994: Rebalancing 7

4G

E
ol
- COMTRACTOR SHALL RENDVE EX5TRNG CONCRETE N COUNTERMEIGHT BOK AS
REQUIRED 10 FADUTATE PLACEMERT OF CJ. BUOCKS DURMNG THE BALANCING
CRERATICN AMD TO ATTAI ) GRAWTY FOR NEW BLOCKS A5 SHOW
W THE T) O THE COMTRACTOR SHALL ALSD REMOWE
COUNTERWEIGHT B0 AS REGUIRED FOR FUTURE FLACEMENT OF 140 h[}ﬂ"}‘zﬁﬂ.
- BLOCES PER I.Ell' REMOVAL OF CXNSTING CONDRETE SHALL BE PAD Al
% EI“EVATm “ LEAF COMTRACT UNIT PRICE FOR “CONCRETE REWOWVAL®.
- COAND MOMENT - FIGURES ARE PER LEAF
[CG AND MOMENT - FIGUAES ARE PER LEAF BALANCING CALCULATIONS
BALANCING CALCULATIONS B
- I T u wo| e | WR | wer | aeocom | e
| "
uat ¥l PR LEWETH T et | -« s s
1 TEM i PELHT 1. . WK PER LEAF (LEE) | FEET o
1520000

T

4 ..“M&R-.I.I'l.l.;}

43 E%-ﬁ:ﬂ?

#1,37v.00 | ab.al

%:l-uciul pebea =

EREE]

; '1 i | aaime | rreesaene | —aiosi | i

i i | =T
N R 0 1 - — n r.uun 00s | aE.AF|  FA,a5e. 808 | 11580 | 1. E
| 16 104,370,000 | Bé.20|8, P00,558,00s L - —

[ {.0A0, 00s | 10, 44|  BPT.EGT ED= ;: frg{'ggﬂbhl'rm%rumusm&n . E——
e Fo740, 067 | e8] V3.5 | TTEEE | AR, EeA-o04 ER I A e

~ CENTER LIME

1 S S S — st et e

i
55 | Geicinel STHIRGER | | S R E— R 3 f{hif’ﬁ%&-m i

X L k) 174,006, 20 et :
. .o, | a0l wiroom | ge.r | 2| | — 1z
BE.C PSI 1 141, BED. G LB a8, 5 '3 480,448, D0y 5 =

| 7% 8.1 P5F, - || &8, 00,00 | b0 T*' it Jah el 00s) . MR {.\E;; t;:‘:; 1 a2 018, 17
i T I B F 0 T [T, 5740 Lii?'%ﬁ% %- e Y e, (5051 1508} |
T T 40. (3G s (100 .47 ] 18,857, A0s N 1 n = ~ — -

55 i I'%S‘H‘TI’TT X34 7ES. 10 : 373,023, 00 Y P 23 o PN
x5 T HET Ve A, AR, 200, Tl - e B R
| i e comiremacnr sceen ause | 450 por 1 | memiorooe | wasm | an.es.are. oo

— — | (EAST 8IDE)
TaTald (ERST LEAF) £G4, #0_00= 5734, F4B. G5 67018783, | : e | | szree | smtee | sevazenone | maene | 7n.secersos
TAITALS (WEST LERFT | TG, S.O0s | |AT.38%,T4E.EYs |E7,B18.705. 50y S ""I '
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Roosevelt Rd. Bascule

Truss Line Input

e Section Properties calculated in Excel,
accounting for section loss as required
 Ag, An, Material, Ix, ly, Sx, Sy
* Section Loss (if applicable)

MEMBER: 13 DESIGNATES LISER INPUIT
dsnd‘ﬂ.i_i BTl i = | {
| EMinbs- ZZET - /B 2S5 ; 39.68) /-3 ] [
— S — — VRN [ihstinl D T —
. section % Y A s b g, & Ay Ay | ad’ | eag’
{in) {im) [in’} [ini'} (in‘} {in) (in) (] in"} {ini') (i)
1 Lndadj8 3106 144 161 1347 [ 1225 531 1105 7.00 12637 | S46.85
2 LGwtadj8 3106 2055 161 1147 4.90 1225 831 1105 7422 | 12637 | S468S
3 LGwtadj8 2757 144 161 1147 2.90 -12.25 931 9051 700 12637 | S468S
[ LGl /8 2757 2055 161 13.47 2.90 12,25 831 9051 7422 | 312637 | S468S
5 2716 422 1125 9.63 38821 0.15 1109 0.00 4061 108.28 388.21 1184.71
[ 224716 26.41 1125 963 | 3 015 -1L09 0.00 25436 | a8 | 382 | 118471
7 0.00 0.00 0.00 000 oo 0.00
[l 0.00 0.00 0.00 000 [T 0.00
] 0.00 0.00 0.00 000 o 0.00
10 0.00 0.00 0.00 000 o0 0.00
1= 3368 51588  379.01 208190 4556.82
GROSS PROPERTIES
¥= 1531 in = 76 in Mo. Holes | idth | Thickness | area
¥= 1125 in = 1163 in (in) {in) i) |
A= MLES ot Weight= 011 kiR [l 113 [T 104
L= 208180 ot Syue= 18506 in’ ] 113 [FT] 138
I= 455682 jn* S pe= 18506 in’ 0.0a
Depth= 2250 in S,= 29759 in’ .00
A= T3 in

e Live Load Distribution Factors

Truzs "Morth Truss"

IIrit

Force kipsz
Length ft
Froperties in

DefaultSpzlnitT ype LS
DrefaultStuctSteel 1305 o 1936"

D' efaultE ndConnection
Riveted

A/Defaulttd emCannection cammand nat currently in use

bd atenalT ype

sheel1 927 = ""1905 to 1926"
Gri65stesl = "Grade 36"
aral5teel = "Grade 50"

AMember Cross Sections
fiManDetailed = <zection name:
//oross area, net area, matenial tpe, [+, b, 5=, Sy

b emberCrozsSection £ ftop chord
MHonDetailed = sectiona
33.69 26.38 steel1927 2081.90 4556.82185.06 297.59

MHonDetailed = section3
33.69 2E.38 steel1927 2091.90 4556.52 185.08 297.59

ParelPaint

19w Upper 016,375
U15w Upper 14.917 21.083
U13w Upper 29.417 21.083
U11w Upper 54.188 21.083
U3 Upper 68958 21.083
U?w Upper 83.729 21.083
U8y Upper 98.5 21.033

ATop chord

L9 5w L 9w LT B zection] 915
LS 3w L7 B LT 3w zection] 513
U130 T L 3w LT 1w zechion] 311
L7009 U T 9w zectiond 19
AU 3w U w sectiondy?
U7 S 3w USw zechion?s

S 3w 5w UEw sectiond3

P arelPointLoad
L16w DC 0.0 -402
b17w DC 0.0 -402
L18w DC 0.0 -295
119w DC 0.0 -295
L16= DC 0.0 -402
b17e DC 0.0 -402
L18= DC 0.0 -295
U19e DC 0.0 -295

LLD istribution
Onelane 093605
MultiLane 2.528 2.25

|=— & BROGE
ST AET.

€ SOUTH TRUSS —=
iy 207" -l‘ & NORTH TRUSS

T - 360" 1 . T
v v vy v 1L
Bl s RS s ans ianan

et
WIS TYP. - 13 SPA. @ 7'-§" = 359" 1”'&' (lzyzrlsz

* Half Deck Line Locations
e  Panel Point Loads
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Roosevelt Rd. Bascule

Trussed Floorbeams

Moveable Span elements mostly
rated in BrR
Supplemental analysis independent of
BrR for trussed floorbeams

* Floorbeam 2-2

 Floorbeam 10-10

E - I’_I—?—- ) T “.;. T .l.

4

Floorbeam 2-2

a ww T i T, wm T, s T n

2018 RADBUG MEETING - BOISE, IDAHO

i




Roosevelt Rd. Bascule
Carrying Elements

Fixed Span elements mostly rated in
BrR
Supplemental analysis required
outside of BrR for some carrying
elements

* Cross Girder (Trunnion

Floorbeam)
e Stub Columns
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Cermak Rd. Bascule
Scherzer Rolling Lift Bascule Brldg

R
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Cermak Rd. Bascule Bridge Lift
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Cermak Rd. Bascule
Original Construction

Construction/Repair History

e 1906: Original Construction

 1995: Majority of structure replaced as
part of rehabilitation

Truss top and bottom chords,
verticals and diagonals
Segmental and Track Girders
Anchor Girder and Columns
Bumping Girder

Floorbeams and Stringers

» 1996: Deck replacement and rebalancing
* 1,064 existing plan sheets

Geometry
e 216’-0” CL to CL ‘First Positions of Roll’
e« 29’-4” & 25’-10 %" End Spans (each side)

 Design Load (Original)

LL for Jrusses 30007 per /iy 17 of bridge occupying
220 wid of roocway and o fead of 0 fafr.'y 77
5or remirder of roodway ord sidemaip.

[Or 1loor sysiewn ame fapaers: S concenlialed bad
o A Torms or7 Tve ax/es [OFF cibs. on any poriion o e
rogdyay or o cach car ok Jora space of /2w wiaith
Sor eoch single Tack and 77 for devble ok and i

adA oo & Sead of /oo 7 per sg 17 of remanriig

surface of rocday @ SiTEw/H.

* Design Load (1994 CDOT specifications)

LIVE LOADS (LL)

ROADWAY — HS20-44 AND EQUIVALENT UNIFORM LANE LOADING = 1000LBS/LIN.FT.
— TRUCK LOADING AS SPECIFIED IN DESIGN STANDARDS FOR CHICAGOD
BASCULE BRIDGES AND SHOWN BELOW

23.5 35 35 AXLE LOADING (KIPS)
l 1 TRANSVERSE WHEEL
16'-6" 4'-o"1 SPACING = &'-0"

CONCRETE READY MIX TRUCK
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Cermak Rd. Bascule
Bascule Structure Components and Supports

BASCULE LEAF X
r-r——— 7

.@ BUMPER GIRDER
LIVE LOAD BEAR\NCﬂ:/

O ® ®

|
|
|
|
|
|
| |
COUNTERWEIGHT |
|
|
|
L TOP OF ROADWAY
|
|
|
|
|
|

ROLLING SEGMENTAL GIRDER
|

ANCHOR COLUMN FLOOR BREAK
\ N

CENTERLOCK
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Cermak Rd. Bascule
Plan and Elevation

e -y s i i hy

Rk

IS

- E
o F\"Niw ."

Fur dPew bimT

— Fer fAr 48°
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Cermak Rd.

Cross Section

Bascule

*The truss members are not drawn to scale.

l—% BRIDGE
T SOUTH TRUSS —~ SYM. ABT. ~—— § NORTH TRUSS
N 207" ) 07"
I
| = i .
CLEAR| ROADWAY
SLOPE —]
11 1 | - T
i N TT T T T T T 'i
1
i I l._”.l 1 I | Yoy I
I_‘a'—z'_ Ferans E;E-ﬂ WIS TY2 - 13 SPA @ 2 9" = 35-9 7-8 (i 37 -2
I | - =
43.7" X
297" ,
) B0 -
""" Deck Thickness 1 152" ‘
. Travelway 1 —
(1 1 1 1 1 1 1 © L1 1 1 1 1
2o | 20 | 20 |20 | 20 |20 |20 |20 | 20 | 20 | 20| 20 | 20 ]
L R T R s A R T e T T T M e R
14 ' ' ' ' ' ' e ' ' ' ' ' ' 1-0°
MHates:
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Cermak Rd. Bascule
Load Stages
BRIDGE OPEN

Dead Load + Wind Load

BRIDGE CLOSED

Dead Load + Live Load (Including Pedestrian Load)

BUMPER GIRDER
LIVE LOAD BEARING [~ TOP OF ROADWAY
COUNTERWEIGHT —— ™ 7 @ @; () @ < w
ROLLING SEGMENTAL GIRDER §7E I." 7<7
ANCHOR COLUMN —_] | !

LOOOLEOHOOLO OO

FLOOR BREAK CENTERLOCK
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Cermak Rd. Bascule

Dead Load Forces

f MATERIALFPARBON STEEL |
i RIVETS H

(C £ T O

Dead Loads

Truss member self weight e muy < 710

Floorbeams

Stringers

Cantilever sidewalks
Lateral Bracing
Deck (Steel Grating)
Counterweight
Mechanical Housing

2018 RADBUG MEETING - BOISE, IDAHO EBia'II



Cermak Rd. Bascule
Dead Load Balancing

e 1906: Original Balancing L ey ; ,._f_--#..- '_|-Z_.‘~.\'

e 1996: Rebalancing 2 :

o 4
Q iy
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¥ m :
—
S
.E a
D
S

MDETH FACE

m e
S I i
Sy - =1 = B s | 5
| o N 0003582 [24867, Q r— e e i I = i ; H
| B Loy LB < k-. - .
U [y S w == RS 1C
g LB BRO = = aE
""‘--.. — -|- e o s | 4
e} T == B . 44
Mg L [13.50,31.00 L=t Q NEE . a3 3 1!
m Irl- -__E-I ] =
oc e i aE|
r|' = Ehiptp ] | =
=S &
flcoar bz Outeryy' =L o \D .'r = T Eata -
L=]= - Tt e
e ke —— &5 el t el ate s et et elalelstabalelulalafa
Ao | SOTH FACE NMORTH FACE
o.0g 491 a2 NORTHAEST COUNTERWEIGHT
w Cutery hideus Chirarthd il

JAVATAYAY
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Cermak Rd. Bascule
Carrying Elements

Fixed Span roadway elements mostly
rated in BrR
Supplemental analysis required
outside of BrR for some carrying
elements

* Anchor Girder and Column

*  Bumping Girder
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Thank You!

Questions?



