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° Orlglnal Brldge 200-foot long




__ Flash flood on
January 28, 2008

Scour undermined

eastabutment

" Diesel fuel spilled

# and locomotives

= _ burned on bridge

Bridge
{ superstructure and
~ locomotives

= destroyed due to

@ heat from the fire










Arizona Eastern Railway

AZER  Arizora Eastern Radway
UP  Union Pacific
BNSF  BNSF Radbumy

g Central Car Repair Facilities

Connections; AZER with UP at Bowie, AZ
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Twelve g6” diameter
CMPs

12,000 cubicyards of
d fill

Trains were back in
service within one
week of the

. derailment!

. Grouted riprap
armoring

' Emergency permit

was obtained from

| the Corps of
& Engineers

Hydraulic capacity is
less than a 10-year

storm event




— Existing

Acoess Road

New Brldge i

?.Bdstlng
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*Arema 2008 Cooper
E-80

‘Q50 to pass below

' low chord (20,600 cfs)

Q100 to pass below

| railroad subgrade

(29,000 cfs)

-Variable scour depth
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Alternatives:

-Construct new
bridge on same
alignment
(difficult due to
track raise)

1 -Re-align track &
" construct new

- bridge adjacent to
3 existing track.
. (must stay within

100’ right-of-

. way)(preferred)

Shoring required
to maintain rail
traffic




Steel Through
Girder

‘Relocate Through Girder
. Bridge from Separ, New Mexico
L (Built in 1974)

3 main spans of g3 feet = 279
feet (Fits nicely between
existing culverts)

~ Skew =20 degreesin wrong
~ direction!

~ -Paved Cross-over detour
# would be required to maintain
¥ trafficon I-10

‘Too Expensive @ 21% higher

i than preferred alternative
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Socket

Oriiled Shaft Tip | |

Elev. 3000. 00

\§~0" Diam.
: \S‘—O' 01 am.

Cone. Column,
Typ.
e OFilled
b —— __"“'--.. Shaft, Typ.
S
40° Rock
Socket

40" Rock

Socket

ELEVATION
Scaler 1" =20

Drilled Shaft Tip
Elev. 2385.00

' [N—6-0" D1anm,
Oriiled
shaft, Typ.

Lapwos

Finlshed
Grade

-——— Approx.

Rock Contact
Elavation

Drilled
Shaft Tip

Handratl

17-10%: "

L Elev. 2950.00 | | _Drilled Shaft TI
Elev. 2986.00

g-11%"

Typ.

%_fﬁ. Track

111

===

W40x431 ( Total 5)
See BNSF UPRR
Bridge Standards
W36 & W40 Beam Span,
31' to 69' Lengths

Exist. Temp.
96" Diam. CMP

to be Removed

Pler Cap

Steel Deck
Girder

-W40 x 431

-4 spans of 69 feet
=277 feet

-Skew = 30 degrees

‘Too Expensive @
40% more than
preferred
alternative




Sta, 5997+48.27

TOR Elev. 3081.48% TOR Elev. 3081.72
Abut.

Sta. 5997+83, 77

Sta. 5998+19.27

Sta, 5998454, 77

2871 Back to Ea:{ TEEUEJ‘;\:.'SSOBI. 959/ TOR Elev. 3082, 26
!

Sta. 5998+90. 27
TOR Elev, 3082.5

4-7%

Conc.
Pier Cap

\—60' Diam,

Conc. Column

% Brg. 1—l
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Clearance Proflle Grade LJ/_Q Track |
Diagram | | Handrail Assembly
. 12* Min. 1/
Exist, Fill
to be removed, R
! all, Tie
See Sht, B-14 and Bal last

30" Deep x 7'-0" Precast
Prestressed Concrete
Double Cell Box Beam

( Total 2 per Span)

Exist. Temp.
96 Diam, CMP
to be Removed

\\‘—-60' Diam,

Drilled Shaft

Precast Double
Cell Box Beams

-30-inch deep x7
feet wide

-8 spans @ 35-6" feet
=288 feet

‘Skew =30 degrees

‘Simple to construct

‘Least costly @ $2.0M
(Ames Construction
Bid Price)
(~$7,000/Track Foot,
not including track,
ballast & OTM)



.300 sl(ew -Potential for I'OCl(iIlg

‘Variable pier stiffness & scour ‘Maintainingrail traffic & water

flow during construction
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~Temporary Culverts.to-be - e Exist. 96-inch diameter
‘removed, “Typ. (Total 2) R Temporary Culverts to be’
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Sta, 5997+48.27 3. 6997483, 77 Sta. 5998+90.27

Sta. 5997+12.77 </ /. X/ \“ o sta. 5998+19.27 : 15/

Begin Bridge 'y 4 g

Sta. 5996+75.44

A7

Conc. Approach-

-{_ i
=

/70°49' 5P\~
i _."’l_‘f. - - t

I
|
I
I
I
I
I
|
1
1
i
I
t
1

Bank Protection,
LOCATION PLAN See Sheet D-1
T Scale: 1"=20
£ / New 8 Span Precast Prestressed Concrete
nk Protection, Double Cell Box Beam Bridge
ee Sheet D-1 Skew 30°00' 00"




30° skew
(Recommended Max
Skew = 15° per AREMA)
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180° Hook,

*4 Tles e &"
(Total 5)

Top of Conc. Column

See Schedule @

Top of
Pier Cap

Std,
135*
Hk,

T
L
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"fln_ Lav

Extend Cont,.

Tie 3* Into

Pler Cap

Conc. Pier
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st Piers | thru §
at Piers 6 & 7

Max.
M.

;7——

L

See Schedule@

"1l Vert,
Reinf. Bars

Approximate
Finished Grade

Top of Drilled
Shaft Elev.,

See Schedul e@

Temporary Steel
Casing, See Note |

Where Splice
is Required

Al ternate lap
splices with
mechanical
splices within
each bundle
(Typ.), See
Note 2

Top of Rock

Inside Bar of

600"

20'-0"

Rock Socket
Length
See Note 4

Drilled Shaft Length "L"
% g

[

ol
—-jo

/
C

Yo" Diam, Cont.

3 - Bar Bundle

at Piers 6 & 7
shall be terminated
at Top of Shaft.
Splice as shown.

Bott. of Drilled
Shaft Elev.,

See Schedule @

Tie. Anchor Tie ends and

splices w/180° x 10" hook around a Vert.

Bar. Provide J; turn min. for all splicesf¥

PIER - DRILLED SHAFT DETAIL

-Variable Pier Stiffness
due to depth of rock

#11 3 - Bar
Bundl ed

Vert. Reinf.
(45 Bars Total)

2" Diam,
Cont. Cold
Drawn Wire

'SECTION AT PIERS 6 & 7

~— Note: Inside Bar of
Bundle 1s not required
in Formed Column.
Terminate at Top of
Drilled Shaft, Typ.

Equal space
Vert, Reinf.

w/ 6¥"% Clir,
between bars

Integrity testing
tubes equally
spaced (Total 5)
See Note 3

.Scale:

y2 "= ll_on
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1¥;* Dlam, x 5-0°

ASTM F1554, Grade 55
Galv. Anchor Bolts P
(8 Total per Box Beam) Typ.

Deck Plate . G

See Sheet B- 2?1 s

Conc. Box
Beam

& Brg. Abut. 6"
'\I g

* Diam.

A Dige,
Galv. Anchor Bolt
(8 Total per Box Beaml Typ.

restressed

x 5%0°
Grada 55

Deck Plate

Diam. Slieeve In Box See Sheet
eam for Anchor Bolt.

111 Void with Non-Shrink
rout and/or Polystyrene

er Detail 4 this Sheet.

L

B-27 s & Pler
R washer, 1'

T)"D.j.
o

Prestressed

Cone. Box

Beam, Typ.
| o

Filler

__/ —Fill Gap at ends | \
8\ of Box Beams
: with 4 plies of \ L
¥or x 24" x g-4° E
Premolded Joint '
el

i l—— 2" Joint, Typ.

it Measured normal

1 \ to ends of Box
Beams

Heavy Hex Nut
AT_ABUTMENTS
ANCHOR BOLT DETAIL

¢ Anchor Bolt

& PVC Sleeve 4\|

Heavy Hex
Nut, Typ.

——Elastomeric

~~———E lastomeric
B . Brg. Pad, Typ.

Brg. Pad, Typ.
See Dtl. @

Vo 6° x 0'-6" Plate
wasner with 1%
hole for Bolt, Typ.

Heavy He

¢ Anchor Bol*t

& PVC Sleeve
.___ﬁxﬁ1 .

Top of
Box Beam

Diam.  Nut, Typ.

See DtI. @
"-_) \‘“—}" " x B x 0 -6
AT PIERS

Washer with 1%
hole for Bolt, Ty

" x 10" x 0'-10" galv.
Plate Washer with 173"
Dia hole centered for
Bolt, Typ.

Fill Void between i
Bolt and S[ffff.f”,/::
with Grout i

(f'c = 5,000 psi)

Bottom
of Box Beam

Top of
Beam Seat

Anchor Bolt, See

PVC

f————6" Diam.

Sleeve,

Bottom
of Box Beam

J jf:El{as'rc:-rnar-!c

Detail 3 this Sheet

SECTION AT PIN

Brag.

NED ANCHOR

Typ.—

Pad, Typ.
SECTION AT EXPANS ION ANCHOR

DETAIL - PINNED AND EXPANSION ANCHOR ASSEMBL IES

op 1" with
ne Sealant

Closed Cell
around Bolt

Void between
styrene and Sleeve
Grout

= 5,000 psi)

Anchor Bolt, See
Detail 3 this Sheet

Scale: 1/ =1-0"

Polyethylenegs

Potential for
Rocking




Exist. 8 Diam

Temporary CMP y

Culverts (Total 12) o
- To be removed, Phase i

: Consfrucf Temp.
Shoring as-.

D) IRy NS B Maintainrail
traffic

Clearance Envelope-Lh

Exicr TEack . Maintain flow

Typ.

¢ Exist. {-/f_ﬁ Proposed Track

Exist. FI1I | . ﬁgr‘:‘sg;?g;e thl'()llgh
' ~ culverts

Exist. 8' DIiam. -——-
CMP Culverts TG e e e

(total 12>\R// : "-.f se ihtens construct
2z TR T, New Bridge
~ R

-~

it
-~

Exist. Foundation,

Size & Location Exist

Unknown. See Note 3 to remain open to conve
flow during constructioc

Temp. Shoring

PHASE 2 - CONSTRUCT NEW BRIDGE AND TRACK
Scale: 1"=10'




g Channel, terrace &
| floodplain alluvium
overlying weakly
consolidated
sedimentaryrock
(conglomerate,
sandstone & siltstone).

Hill and cut-slope
located north track-
side, about 1,000 feet
east of Gilson Wash




o

Moderately to

highly weathered
sedimentary rock
(sandstone and
conglomerate) in
slope face about
1,000 feet east of
Gilson Wash
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and No. (AMEC, 2008}

‘B phase &

Phase I1
investiga-

tions.



Phase I

investigation:

seismic survey line

in active channel




Phase I

- investigation:
Rotary-percussion
drilling of Boring
B-2 on downstream

side of temporary




Phase I
investigation:
Rotary-
percussion

drilling of

Boring B-4 on
downstream side
of temporary
crossing




tube core drilling

~ ofsedimentary

| rock during Phase

&8 [] investigation,

~ fromatop

. temporary

e crossing




| rock from

Boring B-6, 40.5
to 49.5 feet bgs.




A

- West

SEISMIC LIME L-1

B-1 (West Abut.)
El?gT 3aro

B-2
Elev. 3065
o =~ 30" M.

B-7
Elev. 3078
=T 5

Ground Surface 120008 1100478 Bridge Embankment Surfac —
L e eSS VoSO SR | SR o = Gllson Wash
1800175 2200f/8 S-Wave = 300f/s Actlve Channel Bottom-—, SEISMIQILINE L-2 7 3
SP=5M IEM uad. T | B e — ;;o’f;mﬂ ———] =
— onse = 2800175 8
1700t78
o il N Sloping rock
=TT Qa 5F Loose to
20' aem—="T ~F3001/5 Qa uodiun Dense

S-Wave = TT0f/s

1

E08
100. 50" BGS
Elev. 2970

S-Wave = 12001/s

S-Wave = S000/s

clayey 511tstona
Sandstone

allty to clayey Sandstone

Sandstone

EQB
100. 17" BGS
Elev. 2965

contact of

TTTTT[ SN ed. penss i Wary, Sered F tlﬂ . bl
5P Med. Dense -~
40 T i _ <5200t/ 3 vaﬂa‘ e
5 Dense SC/SM Ned. Flrm H="o nasd E
£ S-Wave = 30001/s = —— Ll
g A e |58 depth
- - - claystonat | U2
E ____________ ML Hard - ~6400f/8 wl
] P Dense ’ = .
F e @l % |58 underlies the
.3 SILTSTONE, E
Sandstene o
l—
&1ty Sandstone ‘zt wa_s

alluvium

along the
bridge length

GEOTECHNICAL PROFILE
(Looklng North/Northeast)




B= a5 AD

Elev. 3077

On Prop. Trk. Al - East
SEISMIC LINE L-4

B-6
B-3 Elev. 3077 B-4
Elev. 3065 - 4 5, Elev. 3085
~ 37" N. =~ 43" N.
Bridge Embankment Surface S-Wave = T20%/s Ground Surface
1300f/5 e 1800%/s 10001/5

FILL /srlson Wash Active Charmnel Bottom B 7

Selsmic Line 2/3 S-Wave = 3901/s FILL drootse o zdu;/a
— o T TR T N "1l Dense to very pense

1400¢/5 1400175 SP Loose to

SP Medium Dense to Dense
S-Wave = Bl0f/s
o INTERBEDDED
: Aoy
~E500t/s S-Wave = 9001/

| = 15001/s
INTERBEDDED ™ ———~ i =] ] - ]
CLAYSTONES s-Wave = 340078 19C COII]‘ me

shﬁ;g;mﬁ/f
Claystone N DN S, "7 [|udstone (11401 aystoner
Mudstone {slit/claystone) - »
sandstone i Sendstone Selsmlc
e | O S5-Wave = 3500f/s
fine gralned Sandstone

Claystona

DEPTH ( £t.)

EQB
49.5' BGS S-Wave = 980f/s

Elov. 3027 3 'V
sty Sandstone 55.3 BGS Su eYS &_

Claystone Claystone Elev. 3021

fine gralned Sandstone
Sandstone core

S-Wave = 4600f/s

Claystone to 511tstone - -
Claystone dI]]]m.g

Sandstone sllty Sandstone

sandy Claystone Confi_['med

Sandstone

P
s}
'—
L
L
=
%]
w
=
=
T
o
l_
=I
=

Claystone

clayey Sandstone

rock

100.75' 8Gs £08
e 101.00' BGS contact

ev. 2964 Elev. 2964

GEOTECHNICAL PROFILE




Figure D-1
AZER Gilson Wash Bridge
Alternative 3 (8-span) - Abutment 1 {East Abutment)
Allowable Axial Capacity of Drilled Shaft Rock Sockets
AASHTO Method (AASHTO, 2002)

I I Pk
1) Chart inclsces recommended menimum sha® ombodmand ol 2.58
meummq bk rock conac, whans I = socknl dameier.
) Siche resistance in Shannel aluviem sbove slswalion 3031 (esdmaled
fach EOATACT) B Fsgkiched,
) Rz i3l alavation mbmated from gealectnical poofils based
on Basing B-5
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Allowable Downward Axial Capacity (kips)
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Shaft weight nat includad in computations of capacity

Scour depth of 22 ft {to elev. 3048) included in analysis
= Factor of safety of 2.5 utilized to determine allowable

Groundwater set at ground surface for analysis

Tip resistance reduced for shaft D>50 inches (AASHTO, 2002)

Side resistance factors ([-values) per AASHTO, 2002
Allowable Axial Downward Capacity (kips)

group axial efficiency factor not included
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= Precast box beams set on Janua

- Ballast & track placed February
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Step 3 - Ploce Wire Mesh & Tle fo Ralls

Step 4 - FIll Basket with Rock & Bockf il

Step 5 - Ploce Next Basket & Tle to Ralls

Step 6 - Flil Bosket & Bockflil

Step T - Ploce Next Bosket & Tle to Ralls

Step & - FIll Basket & Bockfll

Stap 9 - Install Short Roll & Plocs Final Baskets
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