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1 General Background



N\

Sr ey /T 5y
L #7296 8

P =da’ ¥

PLAMN

GENERAL

e

.'/
~SPAN 3 .~

\/J
A
2

L =
./

e

_Tg_'4'- 'z

[/

] *

ELW o ey + W
TOHACHE R, | o N
.ﬂ.ﬁtd:.uhﬂ.rﬂ%ﬁ;k.ﬁ.h,w._ﬁ_ =5rd /../ .,./

/.—...%. f ..ﬁ r..:.i\

1 /Aﬁw_..@m -

b N wde F
\

11

X
a

FEIF TR
| yeoisgs o2
T g if ity

| . ; -
~ [ Erivhar et~ 7 ====

-0
-0
-0

Department, District
t

5 - Clien
 HDR — Prime

 ldaho Transportation
consultant

Project Team



| =
_f‘ i
®Missoula _ : e ; -
' S et
|
]

NELZ RERCE RESERVATION
e ®Ea7em ;EH&-*A'-:Q\J
ohe 2

Ry g .
- i .'
% i

HIT‘E@;‘H

Pacrtrietits

i . = -, . = ‘ . * ‘\ 2 I

& :-'._: ;

i 3 ikl !
1 § o ke ;
-E
J“. . ik :

i McEammon.
- . - g . 4_ 1 T
A valFotSDT

1

il io

Location




Location




iy
: :

e

2
Goa
Is
& Challenge
S



Project Need



Challenges

 Skew of railroad
tracks

» Vertical clearance of
tracks

« UPRR ROW

* Proximity of piers to
railroad tracks

« Ultilities

« MOT during
construction
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EII 4”
SHEAR STUD mw&:rm| 48 SPS. @ 127 - 480" 3 sPs.e -3 - a5-00 - [ 24 SPS. @ L 53 SPS. @ I'6" = 79-6"

SPACING (4 STUDS/ROW) | | A ! 1-3" - 300" | |
TOF FLANGE | £ 1V4"x24"x96"-0" | £ 13"%29 x4 70" , £ 3'w29"x73"-0"
oo | | ' SEE DETAIL A
1 BEARING STIFFENER ! !! ! ! ‘ | ON SHEET 39
/" (€ACH SIDE) i HF - e A
ﬂ 7 b |
3 ':[I L 1 i
SO I-I.I ! 1
! i X -
oy | |
1 \\ ; ! Ll
e e ' T B
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. | seuicE -
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I
BOTTOM FLANGE | & 124 k36 -0" | £ 13 =31 x4 7-0" g a3k 730"
I

Approach & Concepts
Investigated



Existing Bridge

* 6 spans

« Concrete piers and
girders

« 55 deg skew to tracks

 Low vertical clearance




Type Selection N4 \ \,\\‘ \ \

« OPTION A

* 3-span bridge &

* high skew with
conventional piers

« PRO

- Shortest bridge ‘ o 'ii..'..;_i.{':_.::_H;__.
length . S

+ CON ¥ o 9

* most expensive -, -
(+5%) R

* large piers and large
footprint in UPRR
ROW




Type Selection N4 \ \,\\‘ \ \

- OPTION B
 3-span bridge

 moderate skew with
conventional piers

. PRO B - = ==
 Moderate skew ‘ ‘ _ o

* also expensive T
(+5%) T,

» Longest span (255ft)




Type Selection N4 \ \,\\‘ \ \

« OPTION C

N
 3-span bridge \\
* Mild skew
* non-conventional piers S :
- PRO \ S _/ i rh’:‘b‘i‘:f'?‘—?::-f:.___.

« Shorter main span

» Smaller pier footprint
« CON

* Specialized design

« Longer overall length




528-0" £ BRG. TO ¢ BRG.

: 158'-0" , 240"-0" 130"-0" :
¢ 6RG. ABUT. 1 | SPAN 1 | ¢ PiER | SPAN 2 ¢ rrer 2 SPAN !
- o SEE PROTECTIVE | € BRC. ABUT. 2
PROTECTIVE | FENCE DETAILS | |
FENCE (N —23'-8" METAL GUARDRAIL
v —SEE CONCRETE ' MIN, CLR. SHEEL FOR ! CONCRETE SEE ROADWAY
| ??J.SJ-‘ PARAFET | | —18°-35" PARAFET PLANS (TYP.)
I _ _ MIN. CLR. |
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- [ MSE waLL— [ '
21 5{ OPE cal -l | e = \ 21 SLOPE
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A 8 selieurs m -0"¢ ORILLED | | LFuruR£| | FUTURE | T FUTURE |' € OLD HwY. 91 GROUNDLINE
AR e THICK) SHAF T A ACCESS) l.. varles | FINISH 0 ACCESS
rTYP_ & PIERS) “ A3 ROAD | ' ROAD

APPROXIMATE
FPROPOSED GROUNDL INE

sevaries  ORADE
| | #207-0"—— FUTURE TRACK

¢ FUTURE TRACK —=|
£ SIDING TRACK

Type Selection

« 3 span steel girder bridge
« 158-240-130 span configuration

* Integral, hammerhead-style piers

i ¢ MAINLINE TRACK NO. |

£ MAINLINE TRACK NO, 2

ELEVATION
1"=30'-0"

« 6.5-ft tall girders; 7.9-ft superstructure

« 23.7'+7.9-18.9-4.7" = 8ft GRADE
RAISE
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SPACING (4 STUDS/ROW) T-37 - 30-0°
TOP FLANGE £ 1V x2d N GE -0 £ 13 x29"ed 70"
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4 Design Detalils



Superstructure Model

 Typical assumption for a 3-span continuous beam

L K &




Design Process

Use global
model to
START: girder ‘ extract force
' " demands on
columns/shaft

design

b
Adjust depth of
drilled shaft Design column
lateral fixity in & drilled shaft
global model ‘

Input equivalent
rotation spring

in | Check lateral
superstructure | \ ‘. shaft fixity
model and / -

design girder




Global Modeling

Spline model using beam elements
Drilled shaft fixity

lterate on column/shaft interface lateral deflection




Pier 1

NB SB
Starting DS Ending DS L
lteration # | Shaft Dia. (ft) L{ft) D LARSA (in) ] Lpile {(in) % diff Lpile (in) % diff (ft) Ending D

1 9.84 27.46 2.8 0.566 0.440 22% 0.426 25% 24.57 2.5D
2 9.84 24.57 2.5 0.508 0.603 -18% 27.11 2.8D
3 9.84 27.11 2.8 0.624 0.500 20% 25.82 2.6D
4 9.84 25.82 2.6 0.538 0.565 -5% 26.15 2.7D
5 9.84 25,60 2.6 0.483 0.412 15% 24.69 2.5D
6 9.84 24.69 2.5 0.457 0.472 -3% 24.90 2.5D
7 9.84 24.69 2.5 0.462 0.472 -2% 24.83 2.5D
8 9.84 24.69 2.5 0.468 0.479 -2 % 24.84 2.5D
9 9.84 24.69 2.5 0.494 0.732 -48% 28.07 2.9D
10 9.84 28.07 2.9 0.630 0.559 11% 27.30 2.8D
11 9.84 27.30 2.8 0.567 0.473 17% 26.22 2.7D
12 9.84 25.98 2.6 0.548 0.565 -3% 0.556 -1%

Iterations with the modeling




Column Section

« 8.5ft x 5.5ft
* f'c = 5000 psi

 Bundled #11’s vertical
steel

* Bundled #8 hoops

« 2 interlocking hoops
o 28ft tall




s 20204 52HE§P rsaum:mfm
I'=d .E'“ \ [ d.-.- \ e
TYp) | (TrF. )

Cd~=5 (TYFP.}

26" R
OUTZIDE OF HOOF

£ FIER &

‘c5-e5 (TYP.,
roral 4

CE~*5 (TYFP.)

!

25 CLR.

&= Ci-=]] (BUNDLED)
40 TOTAL BUNDLES,
SFACE AS SHOWN,
SEE NOTE [

CI~=8 (TYP. AT INTERLOCKING
e— OO UMY AREA. TOTAL [4)

(EMEBED 4°-3" INTJ CAP AND

L3V INTO DRJLLED SHAFT,

SEE NOTE

Column Section



Drilled Shaft Foundation

 Column frames into drilled shaft foundation
« ~111ft shaft Iength

4 ft = API Sand

10'-0"8 DRILLED '
SHAFT o
(TYP. @ PIERS) / «




Drilled Shaft
Section & = S o

COLUMN
e /| REINFORCING

« 3.0m diameter (9.8ft)

Di~=14 (TYP.) TOTAL 7&

» . / = | 2 20 poUE
o fC - 4000 pS| LA L e "'*-,,1 SPACED AS S‘HEI‘J-FNS

« Grade 80 f oA AT AN N A
reinforcement R EEENEEEY M TR BRI R PP

£ DRILLED
SHAFT

» Upper Section

: L A A Ko 2 & T oo o2
20 Triple Bundles \ N A e T QR ) Tl
AN : o e F—10 CSL TUBES
* 12 Double Bundles AN S R /o WikEs Ispace as
MAINTAIN A MIN. %y _ T . __ SHOWN) SEE NOTE 4
. MR e N caag e R\ S
* #14’s - vertical CONCRETE PLACEMENT— 2

*2 £0. SPS. AT (St
TUBES = glg» s (TYP

* Bundled #8 hoops PERMANENT CASING= ATPE3 AT IONS)

NOTE: DIMENSIONS ARE BASED ON Lo -
9'-10" MIN. DRILLED SHAFT SIZE. Fa"el'-0




Drilled Shaft
Section

* Lower Section
« 20 Double Bundles
« 12 Single bars
» #14’s - vertical

 Single #8 hoops

'r_,— £ DRILLED SHAFT

=107 MIN

Oi~=jd (TYP.}
12 DOUBLE BUNDLES
20 SINGLE BARS

TEMPORARY
CASING A5
REQUIRED
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SEE NOTE 4
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Integral Pier Cap



#9-P3~24 IN FILLET

WITH A CROUPES
& & GROUP:

S DRMED
EXFPANSTON JOINT
FILLER TOF AND

£ COLUMN

SYMMETRICAL ABDUT & COLUMN

=

|

=/ ‘;

|_-E; SEE DETAIL A ON
SHEET 2 OF PIER
-3 CAP DETAILS

(TYF., C-GROUF
6-FP]~=7 AND  D-GROUP)

LE-PE='4 e &"
(TYP, UNDER EACH GIRDER)

Z-Pl&~*4 x 2'-8" (CENTER
UNDER EA. GIRDER)

s0-43

f |
|_.. FZ20~=7 E.F.

£ GROUPS,

EACH SIDE OF CGIRDER
BETWEEN FLANGES

(TYP. INTERIOR GIRDERS)

l—-ﬁ'"ﬂr FVC SLEEVE
FOR 4" FUTURE
UTILITY (TYFE.)
(SEE NOTE 13)

ADDITIONAL B-GROUFP
BTWN., SLEEVES

52-614"

Integral Pier Cap




Integral Pier Cap Details

* f'c = 6000 psi

« 17 High strength post tensioning bars
. fpu = 150ksi

e 2 V5" diameter

— PAIR PlZ2~*8

 Bar jacking force of 542 Kips, or
942,000 Ibs

4'-4"
paN”
- PAIR P9~+5 * #8 transverse bars for shear and

(TYP.) (S5EF . .
DETAIL A) torsion resistance
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el I ey Al || ks CEN ]
Co i i I :_ i I-‘-: | G
@_,-"1 J('i £ FUTURE TRACK == i i = FUTURE TRACK L I(_:\\_@ |___: LD HWY. 9]
- t SIDING TRACK—] e— ¢ MAINLINE TRACK | -

TYPICAL ELEVATION

["=20-0"

Construction Sequence

1. Foundation

2. Colu

mns

4. Place girders on temp supports

5. Construct pier cap

3. Erect falsework supports



Challenges Revisited

How were they addressed?

Skew of railroad tracks

Reduced skew by using single column piers

Vertical clearance of tracks

Integral caps; Raise I-15 grade ~8ft; limit
superstructure depth

UPRR ROW

Abut 1 and Pier 1 located in ROW:; Pier 2
located outside of ROW

Proximity of piers to railroad tracks

Locate piers >27ft from future siding tracks;
no crash walls

Utilities

Bury overheads

MOT during construction

Crossovers on |-15; temporary closures on
Old 91




« Check with specialty contractors on
specialty design items — they can provide
excellent feedback.

« Seek guidance from other governing

Lessons Learned agencies when client doesn’t have
experience/guidance.

» Large member sizes = large equipment; be
aware of space



© HDR, all rights reserved.



Q&A

)R



	Slide Number 1
	How I Raised My Inkom
	Slide Number 3
	Slide Number 4
	Project Team
	Location
	Location
	Slide Number 8
	Project Need
	Challenges
	Slide Number 11
	Existing Bridge
	Type Selection
	Type Selection
	Type Selection
	Type Selection
	Typical Section
	Slide Number 18
	Superstructure Model
	Design Process
	Global Modeling
	Iterations with the modeling
	Column Section
	Column Section
	Drilled Shaft Foundation
	Drilled Shaft Section
	Drilled Shaft Section
	Integral Pier Cap
	Integral Pier Cap
	Integral Pier Cap Details
	Construction Sequence
	Challenges Revisited
	Lessons Learned
	Slide Number 34
	Q & A

