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I. INTRODUCTION

The New River Bridge is located on Glendale Avenue approximately one-half mile
west of 99th Avenue. The existing structure consists of a seven-span,
continuous steel stringer superstructure supported on reinforced concrete wall
piers and abutments. The piers and abutments are supported on spread footing
foundations. The end spans are 43'-0" In length and the five Intermediate spans
52'-6", the total bridge length being approximately 358 feet. The bridge
roadway width is 52'-0" curb to curb. There are no sidewalks on the structure.
Originally constructed in 1960, the as-built plans indicate that the footings
were founded approximately 10 feet below the channel bottom. Figure 1 shows the
as-built Location Plan of the structure. Since construction, the normally dry
New River channel has degraded, and during an inspection on June 14, 1970, it
was recorded that local scour had undermined the pier footing and caused
settlement of approximately 1-1/2 Inches at Pier No.5.

After the most recent biennial Inspection by the Arizona Department of
Transportation (ADOT) , it was recommended by the ADOT Inspector that a
structural consultant be hired to fully evaluate the New River Bridge. ADOT was
concerned primarily with the apparent settlement at Pier No.5, and Its effect
on the bridge's overall loading, and with the scour occurring in general In the
channel and around all the piers. As a result, the City of Glendale contracted
with Sverdrup Corporation to perform an in-depth structural evaluation and
prepare this report.

The maintenance inspection was performed by John Fischer of Sverdrup Corporation
on May12 and 13, 1988.
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A. DECK

B. SUPERSTRUCTURE

II. STRUCTURAL INSPECTION FINDINGS

The remainder of Section II will now discuss specific conditions observed during
the inspection.

2

The top surface of the concrete deck slab and concrete curbs exhibited mostly
fine pattern or map cracks, but also some medium transverse and random cracks,
throughout the length and width of the bridge. Several small spalls were also
noted.

Sverdrup reviewed the most recent ADOT Bridge Inspection Report for Inspection
Number 8 done on November 30, 1987, and the resulting updated ADOT Structure
Inventory and Appraisal. Sverdrup is in agreement with ADOT's findings and the
calculated Sufficiency Rating of 14.9. Copies of the Bridge Inspection Report
and Structure Inventory and Appraisal are Included in the Appendix.

During the inspection, photographs were taken as a record of existing conditions
and to help illustrate certain problems. The photographs are presented with
captions In Section III of this report. Pertinent photographs will be
referenced in the text which follows to aid the reader in understanding
conditions being described.

Prior to performing the inspection, Sverdrup reviewed the inspection records of
the eight inspections done by Maricopa County Highway Department (MCHD) and ADOT
since 1970. The only major items of concern found in each inspection have been
the continued degradation of the river channel and the local scour around the
piers. On June 14, 1970, it was noted that the north end of Pier No. 5 had
settled 1-1/2 inches and the river channel had dropped 7 feet since
construction. On December 11, 1973, the scour depth at Pier No. 3 was measured
to be 9.1 feet.

The bottom surface of the deck slab was in excellent condition, except in the
cantilever portions overhanging the exterior stringers, where some spalling and
corrosion of reinforcement was observed.

At the RJ-2 expansion joints at each abutment the usual type of spalling of
concrete has occurred on the concrete edges, probably due to wheel impact on the
uneven concrete surfaces and steel sliding plate (Photos 37 and 39).

The main load carrying members consist of seven 27WF102 steel stringers.
Instances of corrosion of the structural steel were very few and very minor.

Sighting west along the bottom flange of the north exterior stringer from a
ladder at Pier No. 6 (Photos 47 and 48), the settlement of Pier No. 5 and the
resulting sag in the steel stringer are very evident. Analysis of the survey
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C. SUBSTRUCTURE

Debris has fallen through the expansion joints at both abutments and accumulated
in piles up to 6 inches deep on the bridge seats (Photo 50).

A U.S. Geological Survey gauging station is attached to the south end of Pier
No. 4 (Photo 16).

3

The structural steel channel diaphragms between the south exterior stringer and
the adjacent Interior stringer have been removed and replaced with modified
plate diaphragms to accommodate a 12-lnch ductile Iron water line added between
these stringers since original construction of the bridge.

At the south end of Abutment No. 1 (west), there is a large horizontal crack in
the backwall just below the corbel which supports the deck expansion joint
(Photo 52). The portion of the wall above the crack protrudes as much as 1/2
inch out beyond the lower portion. This crack appears to have been caused by
the approach slab pushing against the top of the abutment backwall. This is
more apparent from the roadway above, where the expansion joint is closed at its
south end (Photo 38). The joint between the approach slab and the backwall has
grown in size due to intrusion of debris.

data in Section IV indicates that the settlement of the north end of Pier No. 5
is probably on the order of 1.5 Inches. The stress in the north exterior
stringer due to this settlement is calculated in Section V to be 3.4 kips per
square inch, resulting in an overstress of approximately 18 percent at Pier
No.6. Visual inspection of the steel stringers there and elsewhere, however,
did not reveal any signs of distress other than the noticeable sag at Pier No. 5
already mentioned.

The as-built bridge plans indicate that the footings had approximately 8 feet of
soil cover over them when constructed. The exposed concrete surfaces of the
pier walls received a rubbed finish during construction. The lower boundary of
the finished surface is now seen to be well above the channel bottom. This is
readily visible in Photos 10, 11, 18, and 19. The top of the footing at the
upstream end of Pier No.3 is now exposed (Photos 14 and 15). The footing at
Pier No. 2 has been covered with a blanket of grouted rip-rap, but dimensions
measured from the top of the pier wall indicate that the rip-rap has been placed
directly on the top of the footing (Photos 10, 11, and 12). The amount of cover
over all the pier footings has decreased to some extent since construction.
Measurements taken of the distance from channel bottom to top of each pier and
abutment wall are tabulated in Section VI of this report. Although Pier No. 5
has experienced settlement due to scour in the past, Piers No. 2 and 3 would now
appear to be in greatest danger of scour attack. What appears to be exploratory
pits have been excavated at the ends of some of the other piers and left open
(Photos 9, 16, 17, 19, 20, and 22). Where this occurred, the measurement to
channel bottom was taken to the top of the pit.

J22.28
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F. RECOMMENDATIONS

E. ROADWAY-SAFETY

D. CHANNEL AND CHANNEL PROTECTION

The C-7-1 approach guardrails at all four corners is obsolete, and all corners,
except the northeast, have been damaged (Photos 28,29, and 31).

4

There are remnants of concrete slab channel lining in front of Abutment NO.1,
extending out for approximately half of Span No. 1 (Photo 7), and at Abutment
No.2, extending all the way to the east face of Pier No. 6 (Photo 20). These
slabs would appear to be at about the original elevation of the channel bottom
when the bridge was constructed in 1960, although they were probably added
later.

Abutment No. 1 and all the piers have one to three vertical hairline cracks in
the middle portion of their walls. The cracks appear to be due to shrinkage
since they are of uniform width from top to bottom.

As already discussed in the preceding section on substructure, the river channel
is much lower than when the bridge was built in 1960. There has been a general
degradation of the channel rather than just scour at the bridge or just local
scour around the piers.

Channel lining at this bridge is currently planned by the Corps of Engineers in
cooperation with the Flood Control District of Maricopa County. The relative
cost of this scheme Is compared with other alternatives in Section VII of this
report.

The lowering of the channel has been at least partly due to the gravel mining
which has taken place in the river bed over the years. Gravel mining operations
are currently In existence within 1/4 mile both upstream and downstream of the
bridge. When the river flows, it will move material from the high spots and
deposit it in the gravel mining pits.

At the ends of the approach slabs, the asphalt approach pavement is very rough
and uneven (Photos 36 and 40). At tlleir interface, the approach pavement is
higher than the approach slab. A thin layer of asphalt overlay has been
applied, with a tapered thickness on the leading edge of the approach slab, in
an attempt to eliminate the bump; but much of the asphalt has spalled off.

The bridge rail and curb are geometrically and structurally deficient, and the
rail has suffered obvious damage in six locations (Photos 41 through 46).

The area of greatest concern is the vulnerability of the pier footings to local
scour. Preliminary plans have been prepared by the Corps of Engineers for
grouted rip-rap scour protection covering the channel bottom under the bridge.
At the present time, Cae & Van Loa Consulting Engineers are designing soil
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d. Replace approach guardrails at all four corners of the bridge.

As pointed out previously in the inspection findings, there are other
deficiencies which should be corrected:

c. Mill or grind the asphalt pavement adjacent to the bridge approach
slabs to eliminate uneven joints.

a. Replace the existing bridge rails and curbs with current ADOT Standard
B-21.18, Type B, concrete barriers.

5J22.28

Until the recommended scour protection has been provided, the City of Glendale
should station someone at both ends of the bridge to monitor the integrity of
the structure during medium and larger sustained flows with velocities exceeding
5 feet per second. These personnel must have the means and the authority to
close the bridge to traffic at the first sign of distress.

b. Clean the debris from the bridge seats at both abutments. The debris
tends to hold moisture and will hasten corrosion of the bearings
supporting the superstructure,

Meanwhile, In addition to scour protection, the stress In the steel stringers
caused by the settlement at Pier No. 5 should be eliminated by Jacking the
stringers up to their original theoretical elevations and inserting shims at the
bearings.

The cost comparison in Section VII of this report Indicates that a replacement
structure, even If only of the same width as the existing bridge, would be too
costly. If this structure can be made safe with minimum repairs, it will then
be capable of providing service until the growth of the city in this area can
justify the expense of a new wider bridge with sidewalks,

cement bank protection for the New River channel for the Flood Control District
of Maricopa County. Cae & Van Loa are recommending that a concrete slab channel
lining with welded wire fabric reinforcement be used for scour protection at the
Glendale Avenue Bridge, rather than the grouted rip-rap, Sverdrup concurs with
this recommendation,
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1.

2.

View of the Glendale Avenue
Bridge at New River from
downstream looking northeast.

View from upstream looking
southwest.
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3.

4.
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From Abutment #1 looking
east along south side of
the bridge.

From Abutment #2 looking
west along north side of
bridge.
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5. Looking north at Abutment #1.
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6. Looking southwest at Abutment
#1.
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7. Remnants of concrete slab
channel lining at Abutment
Ill.
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8. Looking north at downstream
end of Pier 111.

9. Looking south at upstream
end of Pier 111.
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10· Looking north at downstream
end of Pier 112.

11. Looking south at upstream
end of Pier 1/2.
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12. Looking south at upstream
end of Pier #2. Note
blanket of grouted rip-rap
on top of footing.
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13. Looking north at downstream
end of Pier 113.

14. Looking south at upstream
end of Pier #3. Note top
of footing is exposed.
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{IS. Exposed footing at upstream
I end of Pier #3.
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16. Looking north at U. S.
Geological Survey gauging'
station at downstream end
of Pier ff4.

17. Looking south at upstream
end of Pier #4.
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18. Looking north at downstream
end of Pier tiS.

19. Looking south at upstream
end of Pier tiS.
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20.

..

Looking north at downstream
end of Pier 116.
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21. Looking south at upstream
end of Pier 116.



I
I
I
I
I
I
I
II
I

I
,I
I
I
I
I
I
I
I
I
I

22. Apparent exploratory pit at
upstream end of Pier #6.
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25. Looking south at
Abu tmen t 112.

26. Looking south at upstream
end of Abutment #2 bridge
seat.



I
I
I
I
I
I
I
I
I

27. Looking west along center
line of Glendale Avenue from
about 120 feet east of bridge.
Section quarter corner is in
foreground.
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28. Looking west along south
edge of roadway. Note
damage to guard rail.
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29. Looking east along south edge
of roadway.
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30. Dado at southwest corner of
bridge.
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edge of roadway. Note
damage to guard rail.
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32. Dado at northwest corner

I of bridge.

I
I



I
1
1
I
I
1
1
I
1
1
1
1
1
-I
1
1
I
1
1

33.

34.

Looking east along north
curb of bridge.

Interface between guard
rail and dado at northeast
corner of bridge.
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35. Looking northwest at guard
rail on north side of
roadway at east approach.
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36. Joint between asphalt approach
pavement and portland cement
concrete approach slab at west
Abu1Jnent Ill.

37. RJ-2 roadway expansion joint at
west Abubnent Ill. Note spalls
along edge of concrete deck slab.
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38. RJ-2 roadway expansion
joint at Abutment #1. Note
debris in joint between ap
proach slab and abutment back
wall, and note how end of ex
pansion joint at the curb is
closed further than rest of
joint.
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39. RJ-2 roadway expan~ion joint
at east Abutment #2. Note
spalls along edge of concrete
deck slab.

40. Joint between asphalt ap
proach pavement and portland
cement concrete approach slab
at east Abutment #2.
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41. Slight damage to bridge rail
on north side near Pier #3.
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42. Slight damage to bridge rail
on north side in Span #4.
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43. Extensive damage to bridge
rail on north side near Pier
#5.
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44. Slight damage to bridge rail
on north side near Pier #6.
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45. Slight damage to bridg~ rail
on south side near Pier #1.
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46. Extensive damage to bridge
rail on south side near
Pier 115.
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47 . en North side of bridge, looking
west fran Pier 116, sighting across
tops of piers. Note top of Pier
115 is below line of sight between
top of Pier 116 and top of Pier 114.
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48. Sighting west along bot tom flange
of north exterior stringer fran
Pier 116. Note sag in steel stringer
at Pier 115.
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49. Pinned rocker expansion bear
ing under center stringer at
Abu tmen t 111.
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50. Pinned rocker expansion bearing un
der third stringer fran north side
at Abutment 112. Note accumulation
of debris on bridge seat on either
side of bearing pedestal, typical
at both abutments.
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51. Vertical crack on east face
of Pier #6 wall near center.
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52. At the south end of west
Abutment #1, large horizon
tal crack in backwall.

53. At west Abutment til, horizontal:
crack near top of bridge seat
between second and third stringer
from south side.
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WESTERN aN
ENGINEERS W E CONSULTING ENGINEERS & LAND SURVEYORS

fJJ fFJI:E (Q)!f!J1lJ INC. s 1 West Deer Valley Road, #122, Phoenix, Arizona 85027
(602) 254-1418 or (602) 582-4933

May 20, 1988

Sverdrup Corporation
Attention: Mr. John Fischer
432 N. 44 Street, Suite 250
Phoenix AZ 85008

RE: City Of Glendale - Glendale Avenue Bridge at New River
Sverdrup Fi Ie No. 50097

Dear Mr. Fischer:

As discussed, I am enclosing the field notes and some sketches
showing the Glendale Avenue Bridge. The elevations in the field book
are based upon the C.O.E. datum on the one-quarter corner monument
100 feet east of the bridge.

I have used the plan elevation on the centerl ine of abutment #1 as
the vertical control for my sketches. This way you have both true
and plan elevations on the structure.

If you have any questions or require further informatfon, please
contact me.

Sincerely,

WEI ARIZONA, INC.

-k18~/G.L
Tom Service
Vice President

TS/kc
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:20-MAY-88
STRUCTURE - GLENDALE
* JOB NO. 50097 CITY

*NUMBER OF JOINTS 27
NUMBER OF SUPPORTS
NUMBER OF MEMBERS 26
NUMBER OF LOADINGS
TYPE PL..t.>.NE FRANE
!"!ETHOD ST I FFNESS
TABULATE AL.L

*

AVEf~UE BRIDGE '£~T

OF GLEt\IDf\LE



PROBLEM CORRECTLY SPECIFIEDr EXECUTION IU PROCEED.

*LOADING 1 - SETTLEMENT OF 1.5 INCHES AT PIER 5
JOINT DISPLACEMENTS

20 MOMENT Z FORCE X

0,96

_ ; '-:' C;
c .:. "'-- ....'

DOUBL.E PF:EC I~; I Uf\!
: n,-· .~, 01
l.- '.-{!.oJ ~ I_,,:,

24 MOMENT Z FORCE X
27 MOMENT Z FORCE X

12 i'10MENT Z
16 MOMENT Z

26'AX .2084 Ii . '7381
JOINT F-:ELEASES

1 MOMENT Z FORCE X
4 MOMENT Z FORCE X
8 MOMENT Z FORCE X

20 DISPLACEMENT Y

AVERAGE BAND WIDTH

TRACE
SOLVE

20 -,";:,:-', .":, j
,.:;.. ..••/ ~. •

2 1 2 1 22
22 22 '-'1 'j

~.. ~
.-,1""\ '~'--:l 24·.:.: ...J ..:.:.. --I

4- 24 24- 25
....,t::' 25 26"::'.J

26 .~. /, 27~.\,..l

CCiNSTi1NTS c' .q. i 6000 PILi...I.. "
~1Ef1BEE F'F\oPERT ES c' c' I CMt··T T ;~

! i\ ~11""1 I J, 'J

1 AX ·2084 I " 1 7:38 1
.-, AX 20204 I 1738 1.<. · ,

3 PIX 264 I 24 7 1~,· , ..::.

4 ,\ V 264 I Z 247 1 21"". r, · ·
'" ;. 'If 2084 I Z 1 '7'J 0 1..J Rh " · I to.Jl-J

b AX 2C}B4 I Z 1.~- 0 1· · J..jw
ry A X 264 I Z 247 1 --;,
I 1"", · · .:..

B AX 264 I ., 247 i .-,· I- , ..::.

9 AX 2084 T Z 1738 1" .l ,

1 0 AV 2084 I ., 1738 1.1\ · '- ,

i 1 AX 264- I Z 24·7 ,
2" · •., .-, AX 264 'r Z 247 1--,

1 ..::. " 1 , ~.

1 '") t->,X 2084·
,.

Z 1738 1..:l · J. ,

1 4 AX " 2084 I Z · 1738 1
i 5 p\ X 264 I

..,
2 It :'7 i 2· t. ·1 6 AX 264· I Z 247 , :;:

" · •
1 7 AX 2084 I ., 1738 1, "- ·
18 ~~

v :::084 I Z 1738 1r, ,
" L

1 9 A './ .-" /! I Z 247 1.-.
.. f.. , ";;'(:J"t , ~:.

20 PI )( 264 I Z 24·7 < ·~'1

" · J. ..::.
•...1 '! :,. ~: 2084 I L 1 7:38 .!
LJ. H Jl~ · , .1.

22 AX " 2084 I Z " i 738 1
23 AX ·2L14 I Z ·247 i L

24 A \I 264· T Z .-, ,1 7 1 '-'1
M 1\ · 1 · .::~ oLt ..::.

25 AX 2084 I 7 1738 1" '- ,
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5 OvOOO

9 011000

8 CI:(JOO
7 O~OOO

2 0.000
3 0.000
3 0.000
4· 0.000
4 0.000

2 O~OOO

6 011000
6 O~OOO

7 0.000

iO O~OOO

10 0::000

13 01;000

11 0.000
11 0.000
12 0.000
12 OwOOO

13 O~OOO

14 0.000
i5 0,000

14 01;000

15 0::000
16 011 Cp;) 0
16 0.000
17 0.000
17 OaDOO
18 0.000
18 0,,000
19 0.000
19 0.000

i'1 E 1'1 [: ER FOR CES

JOINT AXIAL FORCE
1 0.000

9

7"

3

6
7'

9

.-,

..::.

3
4
4

1
L

.-,

.L

i "'.J. __I

10
1 [>

13

1 1
it
:l2
12

16

14
14
15

17
17
18
1 0

:"'1

19
19

f1EMi3ER
1

STRUCTURE - GLENDALE AVENUE BRIDGE AT NEW RIVER

LOADING 1 - SETTLEMENT OF 1.5 INCHES AT PIER 5
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o~ooo OuOOO
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0.000 0.000

0.000
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0.000
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APPLIED JOINT LOADS,

FfJHCE X

FORCE X FORCE Y
0.000 (),OOO
0.000 (;,000

REACTIONS. APPLIED LOADS SUPPORT JOINTS
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8
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20

5
6
7
9

10
1 1
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VI. SCOUR MEASUREMENTS
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