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Preliminary Structural Evaluation - Phase II

1.0 EXECUTIVE SUMMARY

By examination, the elevation of maximum scour for the Conveyor Bridge is more than

eight feet below the bottom offooting elevation pile tips. Consequently, this structure is

recommended for retrofit.

This structural evaluation of Phoenix Rio Salado Bridges is a summary of the. final

engineering evaluation performed to determine whether the Seventh Street Bridge, the

Sixteenth Street, the Twenty-Fourth Street Bridge or the Conveyor Bridge are

compromised by the proposed low flow channel condition on a IOO-year event.

1

The foundation for the Seventh Street·Bridge is adequate for the vertical loads but has 18

percent lower capacity than that required for lateral bending. The Sixteenth Street Bridge

foundation capacity is also adequate for the axial loads but is 27 percent less than that

required for the lateral loads. And the Twenty-Fourth Street Bridge scour depth is about

13 feet below the top of the steel pile (HP14x89) causing it to be inadequate in lateral

load capacity. Further investigation and/or retrofits are recommended forthese bridges.

Phoenix Rio Salado Bridges
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2.0 INTRODUCTION

Preliminary Structural Evaluation - Phase II

• Alternative 3 is the same as alternative 2 except for overbank guide dikes added to

maintain the alignment of the low channel flow.

West Consultants, Inc modeled the low flow channel alignment by locating the channel

thalweg from I-foot contour mapping. In the model, the alignment of the low flow

2

West Consultants, Inc recently conducted a bridge scour analysis for seven bridge

structures over the Salt River. These structures are the 24th Street Bridge, the Upstream

Conveyor Bridge, the 16th Street Bridge, the 7th Street Bridge, 7th Avenue, the South

Central Avenue Bridge, and the Downstream Conveyor Bridge. The bridge scour

analysis was performed as a result ofa hydraulic and sediment transport analysis for three

low flow channel design alternatives for the Phoenix Reach of the Rio Salado Project. A

brief description of the three alternatives investigated by West Consultants, Inc are listed

below:

• Alternative 1 is the Corps of Engineers feasibility design concept. This is' a

trapezoidal channel with a 2H: 1V soil cement bank protected side slopes, earth

bottom and soil cement grade control structures located Within the low' flow channel.

This concept included a 200-foot bottom width throughout.the project with five grade

control structures. West Consultants, Inc made some modifications to this concept

after their hydraulic and channel stability analysis showed that the bottom width of

the low flow channel was less than the proposed in the feasibility study. Also, three

grade control structures were recommended instead of five.

• Alternative 2 is the Value Engineering (VB) M-26 concept. This VB concept was

modified to have a 3H: 1V vegetated side slopes and soil cement at locations requiring

additional protection. For this concept the grade control structures are extended

across the full width of the flood control channel and included a notch for the low

flood channel.

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

channel was adjusted to avoid major features that .were identified by the Corps of

Engineers, the City of Phoenix and the County Flood Control District. The low flow

channel location and alignment considered the number of bridge piers within the low

flow channel and their orientation with respect to the channel flow. The same low flow

channel geometry was used for the three alternatives with a 3H: 1V side slopes.

To determine the local pIer scour, West Consultants, Inc used the Colorado State

University (CSU) equation. In order to comply with the Arizona Department of

Transportation guidelines, West Consultants, Inc added two feet increase in pier width

per side for the top 12 feet to account for debris loading. An angle of attack of 0 degrees

was assumed in the computations of the pier scour since the low flow channel alignment

was lined up parallel to the piers of all bridges.
(

All HEC-RAS output and scour computations including flows, scour elevations and water

surface elevations included in this report are referenced from a memo provided by West

Consultants, Inc dated on Septemb,er 16th
, 1999. Their values are based on the results of

the analysis between 90% to 100% of the Final Report "Low-Flow Channel Design

Analysis for Rio Salado (Salt River), Arizona dated on January 11th
, 2000. The

anticipated scour elevation for the Salt River through downtown Phoenix based on the

scour analysis will be lowered as much as twelve feet for a 100-year event. The seven

3

Consequently, West Consultants, Inc performed a bridge scour analysis in the project

reach based on the 100-year discharge of 166,000 cfs. Contraction and abutment scours

were estimated to be negligible at the seven bridge structures based on the low flow

channel results. There is no flow contraction between the bridges approach section and

the bridges opening since the flow is confined within the channel banks, and the

abutments dO'not project abruptly into the flow area. West Consultants, Inc estimated the

bridge scour for the seven structures over the Salt River by using the Corps of

Engineering, HEC-RAS computer program (Version 2.2, September 1998) per Federal

Highway Administration (FHWA) guidelines. The scour computations are based on the

qata in the HEC-RAS model.

Phoenix Rio Salado Bridges
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Prelimiilary Structural Evaluation - Phase II

bridge structures over the Salt River are impacted by the lowered scour elevation.

Therefore, there is a need for a detailed and thorough scour investigation of these seven

bridge structures over the Salt River in order to avoid catastrophic effects due to

exceSSIve scour.

The following report summarizes the impact of the lowered scour elevation on four of the

seven structures due to low-flow channel conditions - Seventh Street, Sixteenth Street,

Twenty-Fourth Street and the Upstream Conveyor. This report does not examine the

existing conditions. Results of the bridge scour analysis with the low-flow channel

geometry conducted by West Consultants, Inc anticipates that the elevation of maximum

pier scour fortheSeventh Street, Sixteenth Street, Twenty-Fourth Street and Upstream

Conveyor is estimated to be 1005.25 feet, 1018.38 feet, 1037.90 feet and 1020.07 feet

respectively. Preliminary recommendations will be proposed for retrofit measurement

where the increase in scour depth reduces the bridge capacity below Arizona Department

of Transportation (ADOT) standards.
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I
3.0 BRIDGE DESCRIPTION

The Seventh Street Bridge is a five-span structure 677-feet 10 inches long (back to back

of abutments) and 79-feet 2-inches wide.

As-built plans for three of the four bridges were obtained and computer models generated

based upon the information contained in these documents. Below is a brief description of

the three structures.

L,OCATION PlAN'" '-, . _ +..... z:
r:-Zi' _._ ._.

Seventh Street3.1

I
I
I
I
I

I

I

I

I

I

The AASHTO _Girder Bridge - per as"-built plans dated 1982 - is supported on three

column bents and spill-through type abutments. The five-foot diameter shafts at the

CITY OF PHOm"JX._

SEVEJfTll STREET ....-.
OVER 1HE SALT RIVER

BRIDGE PLANaELE\tIITION

. EAST ELEVATIONrt_. 51 ji ..

Plan and Elevation - Seventh Street Bridge
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Ereliminary Structural Evaluation - Phase II

f.~ ...~...--.-

-

abutments are founded 100-feet beneath the channel bottom (Elevation 945), while the

seven-foot diameter shafts at the piers are extended nearly 100-feet into the riverbed

(Elevation 945). At both abutments, riprap was placed along the slopes and is extended

five to ten feet into the riv~.rbep,
; ": t,..~ i ••' • •.• ,,;·••

For the purposes of comparison, the following table summanzes the hydraulic data

shown on the as-built plans in 1982 and the proposed data supplied by West Consultants,

Inc. from the bridge scour results.

Phoenix Rio Salado Bridges
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Elevation and Typical Section - Sixteenth Street Bridge

a""'!lI"'_~!...
. ..

. '-

Per as-built plans of 1981, the Sixteenth Street Bridge is a nine-span structure of

approximately 1107-feet long and 82-feet 6- inches wide.

3.2 Sixteenth Street

Phoenix Rio Salado Bridges

The AASHTO Girder Bridge - per as-built plans dated 1981 - is supported on three

column bents and spill-through type abutments. The five-foot diameter shafts at the

Invert Elevation Design Flow Water Surface Elevation

(ft) (cfs) (ft)

As-Builts 1045.00 200,000 1070.90

Proposed 1028.83 166,000 1066.76

...
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Preliminary Structural Evaluation - Phase II

abutments are founded lOS-feet beneath the channel bottom (Elevation 955), while the

seven-foot diameter shafts at the piers are extended nearly 1l0-feet into the riverbed

(Elevation 950). At both abutments, riprap was placed along the slopes and is extended

five to ten feet into the riverbed.

."'" ..... -.----------."P-·J;..,,;:·~;,;;;(:·:;;r-·-- -- - .
"" .s@ I'-6".3"/'0" -"",'or Mids. "" "8'.r FiJltld Pian q-
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c'-' '*."~uh ,,~ItI6.
dl'oIW .:AI1IH ,~NfI',~""1' 1';'_
~~.- ..
,II~I ~qfi "",~"". SH
t~rj;,'..#..·.:/~~r .

VATION

Pier Elevation and Section - Sixteenth Street Bridge

For the purposes of comparison, the following table summarizes the hydraulic data

shown on the as-built plans in 1981 and the proposed data supplied by West Consultants,

Inc. from the bridge scour results.

c::
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9

Plan and Typical Longitudinal Section - Twenty-Fourth Street Bridge

Per as-built plans of 1980, the Twenty-Fourth Street Bridge is a twelve-span structure of

approximately 864-feet long and 80-feet·;'Wide~i;~·

3.3 Twenty-Fourth Street

Phoenix Rio Salado Bridges
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Invert Elevation Design Flow Water Surface Elevation

(ft) (cfs) .- (ft)

As-Builts 1060.00 200,000 1090.10

Proposed 1040.46 166,000 1073.64

!
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'·""Ii "
.tQr,.IbaI.

The precast prestressed concrete Box Beam are supported on 2'-6" wide and 50 feet long

round-nose piers with 3 feet wide arid 86 feet long pier cap. Both the abutments and the

piers are founded on footings with HP14x89 steel pile approximately 41 feet below the

channel bottom (Elevation 1053.5). The elliptical-shaped dikes around the abutments are

paved with 18 inch of grouted riprap to a depth of six feet below the channel bed. A

buried, five-foot layer of plain riprap lies just above each pier [uoting.

For the purposes of comparison, the following table summarizes the hydraulic data

shown on the as-built plans in 1982 and the proposed data supplied by West Consultants,

Inc. from the bridge scour results.

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

4.0 SUMMARY OF ANALYSIS

• Dead Load eDL) - AASHTO Art. 3.3

• Live Load eLL) - AASHTO Art. 3.7

11

The dead load on a bridge structure is the aggregate weight of all the elements in the

structure. This will include but not limited to the deck, wearing surface, stay-in

place-forms, sidewalks and railings, parapets, signing and utilities. The first step in

any design or analysis of a bridge structure is to compile a list of all the elements,
. '.- "-

which contribute to dead load. Dead loads are the principal permanent loadingl

condition. AASHTO provides a list of some dead load unit weights that are used in

computing the overall value of the structure (ASSHTO 3.3.6).

The term live load means a load that moves along the length of a bridge span. In

most cases, live load represents the major temporary loading condition. The live load

force consists of the applied moving load of vehicles, cars and pedestrians. A person

walking along the bridge is considered live load. Obviously, a highway bridge needs

to be designed to resist more than pedestrian loading.

The basis for the analysis of the bridge foundations is set by the "Standard Specifications

for Highway Bridges," American Association of State Highway and Transportation

Officials (AASHTO), 1996 Edition, and approved revisions through 1998. AASHTO has

developed a standard loading conditions which the bridge components or elements must

withstand in order to be consider safe. In general, the bridge structure is amUyzed to

carry the following loads and forces:

Phoenix Rio Salado Bridges

Invert Elevation Design Flow Water Surface Elevation

(ft) (cfs) (ft)

As-Builts 1075.00 200,000 1095.0

Proposed 1053.50 166,000 1088.29
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Preliminaty Structural Evaluation - Phase II

These classes have the following designations and gross weights:

Another form of live loading is known as alternative military loading which was

developed by the Federal Highway Administration in 1956. This live loading

Today, all but the HI0-44 vehicle are still incorporated in the AASHTQ

Specifications.

12

AASHTO has developed a hypothetical design vehicle based on a truck loading to

give the designers the ability to accurately model the live load on a bridge. AASHTO

has issued a loading scheme based on two loading systems, the H loadings and the HS

loadings. To meet the demands of heavier trucks, five truck classes were introduced

in 1944.

1. HI0-44 (20,000 pounds)

2. H15-44 (30,000 pounds)
,.,

H20-44 (40,000 pounds).J.

4. HS15-44 (54,000 pounds)

5. HS20-44 (72,000 pounds)

AASHTO Figures 3.7.6A & 3.7.7A illustrate these design trucks and their associated

geometry. The H loading and HS loading trucks were developed with two and three

axles, respectively. These design trucks represent the core standard in use today in

the United States. The trains of trucks in the 1935 circa design code are replaced by

lane loading configuration, which consists of a uniform distributed load combined

with a concentrated load (AASHTO Figure 3.7.6B). The AASHTO design trucks and

lane loading are meant to cover 10 feet width (AASHTO 3.6.1). These loads are then

placed in 12 feet lane, which are spaced across the bridge from curb to curb

(AASHTO 3.6.2).

Phoenix Rio Salado Bridges

1
1
1

I"
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1



Preliminary Structural Evaluation - Phase II

Where,

• Impact (I) - AASHTO Art. 3.8

• Longitudinal Forces(LF) - AASHTO Art. 3.9

13

1= 50
L+ 125

consists oftwo axles separated by 4 feet and each weights 24,000 lbs. This loading is

used to represent heavy military vehicles (AASHTO 3.7.4).

A reduction in the live load intensity is permitted for bridges with three or more lanes

that have maximum force caused by fully loading each .lane. A 90 percent reduction

of three lane structures and 75 percent reduction for bridges with four or more lanes

are permitted given the rarity of the situation where simultaneously loading in

multiple lanes occur (AASHTO 3.12).

I = Impact Factor (not to exceed 30 percent)

L = Length of Span Loaded to Create Maximum Stress, ft

An impact factor is used as multiplier for certain structural components in order to

account for the dynamic effects ofthe sudden loading of a vehicle onto a structure. A

load that moves across a member introduces larger stresses than one statically placed

on it. AASHTO defines the impact factor in a conservative idealization as follows:

The live load intensity is then multiplied by this factor which increases the live load

values. The impact factor is designed to take into account the effects of a vehicle

vibrating and striking imperfections in the deck as well as the dynamic effects of

impact.

Longitudinal forces are developed from vehicles braking or accelerating while on a

bridge. AASHTO specifies that 5 percent of the appropriate lane load, without

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

• Wind Loads (W) - AASHTO Art. 3.15

The transverse and longitudinal Joads are to be placed simultaneously for all wind

loads (AASHTO 3.15.2.1.3).

1. Wind Load on Superstructure:

Transverse Loading = 50 lbs/ft?

Longitudinal Loading = 12 Ibs/ft2

14

Wind loading offers a complicated set of loading conditions, which must be idealized

in order to provide a workable design. AASHTOspecifies an assumed wind velocity

of 100 miles per hour for the loading On a bridge. Wind forces are applied in the

transverse and longitudinal direction at the center of gravity of the exposed region of

the superstructure. AASHTO offers a set of wind loading values for different type of

superstructure configurations based on the angle of attack (skew angle) of wind

forces. Conventional slab-on-girder bridges with span less than or equal to 125 feet

can use the following basic loading (AASHTO 3.15.2.1.3):

3. Wind Load on Substructure - (AASHTO 3.15.2.2):

Transverse Loading = 40 Ibs/ft2

Longitudinal Loading = 40 Ibs/ft2

2. Wind Load on Live Load:

Transverse Loading = 100 Ibs/ft2

Longitudinal Loading = 40 Ibs/ft2

impact, along with the concentrated force from moment for all travel lanes going in

the same direction be used as the resulting longitudinal force. This longitudinal force

is applied 6 feet above the top of deck surface. The longitudinal force affects the

substructure elements more significantly than the superstructure elements.

Phoenix Rio Salado Bridges
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• Channel Forces - (AASHTO Art. 3.18)

1. Stream Flow (SF) - AASHTO 3.18.1:

15

Where,

Pavg = Average Stream Pressure (lb/ft)

Another loading consideration is the effect of overturning. AASHTO specifies an

upward force of 20 pounds per square foot of slab and sidewalkplan, applied at the

quarter point of the transverse superstructure width to account for the effect of

overturning (AASHTO 3.15.3).

The effects of thermal forces on a structure are caused by fluctuations intemperature.

This change in temperature is greatly dependent on the location of the bridge site. As

a reference point, the estimated temperature at the time of construction is determined

using temperature rise and fall values which are computed from extreme hot and cold

temperatures. AASHTO provides recommended temperature ranges for the design of

different bridge structures (AASHTO 3.16).

Structures with supports in watercourses are at risk for having those supports slide

or overturn due to stream flow forces. An excessive stream flow velocity can lead

to adverse scour conditions, which can undermine footings and threaten the

integrity of the bridge structure. AASHTO defines the average pressure acting on

a bridge pier due to flowing water as:

Channel forces are those loads imposed on the bridge structure due to water course

related features. These forces include, but are not limited to stream flow, floating ice,

and buoyancy. Channel forces principally affect substructure elements.

• Thermal Forces (T) - AASHTO Art. 3.16)

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

B = gwater * Area

2. Buoyancy (B) - AASHTO 3.19:

Bridge structures with elements, which are submerged underwater. such as pier

footings and piles, can sometimes be impacted from the effects ofbuoyancy.

16

The equation for the pressure due to stream flows uses a constant to describe the

geometry of the pier in a water channel. K has three possible values, 1.4 for piers

subjected to drift build-up and square ended piers, 0.7 for circular piers and 0.5

for angled ends. The average velocity is computed by dividing the flow rate by

the flow area. The flow values are obtained from a hydrologic or hydraulic study

for conditions producing maximum velocities. The maximum stream flow

pressure Pmax is equal to twice the average· stream pressure Pavg. A triangular

distribution is assumed with Pmax Ideated at the top of the water surface and a

pressure ofzero at the flow line.

Where,

gwater = Density ofwater (62.40 lb/ft3)

Area = Area of the cross section subjected to the Stream Flow

K = Constant based on Shape ofPier

Vavg = Average Velocity ofWater (ft/s)

Case 1 is the as-constructed stream cross section. For this case, the bridge is

analyzed to withstand the forces from AASHTO Group I to VII load

combinations Table 3.22.1A.

The "Bridge Design and Detailing Manual (BD&D)," Arizona Department of

Transportation (ADOT), 1994 Edition provides guidelines for the analysis ofbridges over

waterways for four different streambed ground lines in part 1 - Section 1.2.1.

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

The bridge is analyzed to make sure that it can withstand the following force:

Case 2 corresponds to the long-term dry streambed cross section i.e. the as

constructed stream cross section minus the depth ofthe general scour. The bridge

is analyzed to resist the same forces as Case 1 but the analysis for Seismic Forces

is based solely on general scour..

Case 4 corresponds to the streambed cross section conditions for the superflood

conditiop-o All bank protection and approach embankments are assumed to have

failed for this case. The abutments and piers are analyzed for the superflood

scour, which means that all the substructure elements have exp~rienced the

maximum scour simultaneously.

17

Case 3 corresponds to the streambed cross section condition for the most critical

design flow. Abutment protection is provided to withstand this·· event and

abutments are protected from scour for this condition. On the other hand, the

piers are subjected to the full general and critical fl.()w local scour. For this

condition, the -bridge is analyzed to withstand the forces from the AASHTO

Group I to VI load combinations.

Phoenix Rio Salado Bridges

DL + SF + B + 0.5 W

Where, DL = Dead Load

SF = Stream Force

B =Buoyancy

W = Wind on Structure

As previously stated, the bridge scour analysis for the low-flow channel performed by

West Consultants, Inc. is based on the lOa-year discharge of 166,000 cfs. This discharge

is considered the most critical flow; as a result, the piers are subjected to the critical flow

local scour. Based on the results of the low-flow channel, the abutment scour was

estimated to be insignificant at the bridge structures. For these conditions, the structural

analysis only needs to be executed for Case 3 of the "Bridge Design and Detailing
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Manual (BD&D)". The bridge structures are verified to withstand the forces from the

AASHTO load group combinations I to VI. The following figure provides a detail

illustration of the four different streambed ground lines for bridges over natural

waterways.

Preliminary Structural Evaluation - Phase IT
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Preliminary· Structural Evaluation - Phase II

The assumptions made on the structural model for the analysis of the Seventh Street

Bridge, the Sixteenth Street Bridge and the Twenty-Fourth Street Bridge is as follows:

• The support at the abutment / expansion pier is represented as rollereven.though the

existing abutment is a monolithic diaphragm abutment. The monolithic diaphragm

abutment is connected directly to the drilled shafts. Some of the major benefits of

using a monolithic diaphragm abutment are its effectiveness in absorbing higher loads

and its ability to accommodate structurally relative large thermal movements.

However, a more conservative assumption for this pier scour analysis is to model the

support at the abutment as a roller, consequently, conveying most of the loads to the

pier elements.

A three-dimensional, finite-element analysis of the existing bridges were performed using

the structural program SAP2000/SAP90. The program has acquired the status of being

the most reputable and widely used computer program in the field of structural analysis.

Idealized models are used iIi structural analysis that represent pinned and fixed supports

as well as pin-connected and fixed-connected joints. In reality, however, all connections

exhibit some stiffness toward joint rotations, owing to friction and material behavior.

When selecting a particular model for each support or joint, it is vital to be.aware of how

the assumptions will affect the actual perfonnance of the member and whether the

assumptions are reasonable for the structural design.

19

• Given that long embedded drilled shafts support the piers, a point of fixity of four

times the diameter of the drilled shaft was assumed to ideally model the support

conditions at the piers. In addition, soil springs were generated to model the stiffness

and support provided at the bridge foundations. The soil springs where included in

the structural model in order to approximate the existing conditions in the piers.

The soil parameters used to model the soil springs at the piers are based on a

preliminary geo-technical report perfonned ~y AGRA Earth & Environmental, Inc.

on October 14, 1999. A copy of their findings is included in Appendix A The geo

technical review was based on existing soil borings at Seventh Avenue Bridge.

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

AGRA Earth & Environmental, Inc. has provided us with an Effective Unit Weight

(gsoil) of 140 pcfand a Submerged Unit Weight (g sub) of 77.6 pcf

• The stream forces for the 100-year peak event were applied to the piers/shafts along

with other loads for the appropriate load groups as per AASHTO specifications.

These values will be used for the Seventh Street and Sixteenth Street Bridges because of

the similarities in drilled shaft sizes and length and continuity of soil material in this

reach of the river.

20

Finally, the demand forces generated by SAP2000 were compared to the pier/shaft

capacities; where the demand exceeds the capacity, retrofit measures must be taken.

Where the demand placed upon the pier/shaft is equal to or less than its capacity, retrofit

measures need not be taken.

AGRA Earth & Environmenta~ Inc. estimated the downward and upward capacities of

the existing foundations for the Seventh Avenue Bridge (see Appendix A). The estimate

was for two conditions offlood flow and resulting scour around the foundations. The

two conditions of maximum scour elevations for the 7-foot diameter drilled shaft were

elevations 1002.8 ft and 1012.0 ft. with embedded depths of the 7-foot diameter shafts for

these conditions about 55 and 64 feet, respectively. The calculated ultimate downward

'capacities were 3914 kips and 4446 kips for the scour elevations 1002.8 ft and 1012.0 ft,

respectively.

Phoenix Rio Salado Bridges
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4.1 Seventh Street -

Preliminary Structural Evaluation -Phase II

The Seventh Street Bridge foundation consists of column/drilled shafts very similar to

. those found on the Seventh Avenue Bridge. The columns have a diameter of 5.0 feet

from thebottom.of the pier cap (about elevation 1072.8 feet) to elevation 1040.00 feet.

Below this elevation to the tip of the shafts (elevation 945 feet) the drilled shaft diameter

is 7.0 feet.

The Seventh Street Bridge maximum scour is at elevation 1005.25 resulting in a

embedded length of7-foot diameter drilled shafts of60 feet. The maximum load of the 7

foot drilled shaft based on the structural analysis is 1657 kips. Based on the AGRA

values the 7-foot diameter drilled shafts hold a safety factor of2.4 for the scour elevation

of 1002.8 ft and 2.7 for the scour elevation of 1012.0 ft. For axial capacity the Seventh

Street Bridge is adequate for the proposed scour.

21

For lateral bending, the structural analysis revealed that the 5-foot diameter and the 7-foot

diameter drilled shafts are inadequate to resist the stream flo~ and scour associated with

the 100-year peak event. The flexural demand forces from SAP90 were compared to the

drilled shaft flexural capacities. The structural program PCYIELD was used to determine

the flexural capacity of the column/shaft based upon the area of concrete, tie spacing and

amount of longitudinal reinforcing. The flexural capacity/demand ratio for the Seventh

Avenue Bridge is approximately 0.82 (1.0 being the threshold for acceptance).

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II

4.2 Sixteenth Street

The Sixteenth Street Bridge foundation consists of column/drilled shafts very similar to

those found on the Seventh Avenue Bridge. The columns have a diameter of 5.0 feet

from the bottom of the pier cap (about elevation 1085.41 feet) to elevation 1055.00 feet.

Below this elevation to the tip of the shafts (elevation 950 feet) the drilled shaft diameter

is 7.0 feet.

The Sixteenth Street Bridge maxJ.mum scour is at elevation 1018.38 resulting in a

embedded length of 7-foot diameter drilled shafts of 68 feet. The maximum load of the

7- foot drilled shaft based on the structural analysis is 1266 kips. Based on the AGRA

values, the 7-foot diameter drilled shafts hold a safety factor of3.1 for the scour elevation
. -

of 1002.8 ft and 3.5 for the scour elevation of 1012.0 ft. For axial capacity the

Sixteenth Street Bridge is adequate for the proposed scour•.

24

For lateral bending the structural analysis revealed that the 5-foot diameter and the 7-foot

diameter drilled shafts are inadequate to resist the stream flow and scour associated with

the 100-year peak event. The flexural demand forces from SAP2000 were compared to

the drilled shaft flexural capacities. The structural program PCYIELD was used to

determine the flexural capacity of the column/shaft based upon the area of concrete, tie

spacing and ampunt of longitudinal reinforcing. The flexural capacity/demand ratio for

the Seventh Avenue Bridge is approximately 0.73 (1.0 being the threshold for

acceptance.)

Phoenix Rio Salado BridgeS'
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Stream Flow Diagram - Sixteenth Street Bridge
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Preliminary Structural Evaluation - Phase II
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4.3 Twenty-Fourth Street Bridge

The scour depth at the Twenty-Fourth Street Bridge is'about 13 feet below the bottom of

footing. The structural program PCFAD was used to generate the axial force on the

individual piles due to the axial force and moment on the structure. The shear force was

taken from the max force as given by the SAP200 generated member forces at the pier

wall base, The moment developed in the piles were very high 'compared to the capacity of

the HP14x89. As a result retrofit measures need to be taken.
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Preliminary.Structural Evaluation - Phase II

4.4 Conveyor Bridge

The capacity/demand ratio for the Conveyor Bridge by examination is less than one

because the estimated scour elevation is 1020.07 feet while the bottom of footing

elevation for piers and abutments is only 1029.7 feet. Regardless of the ability of the pier

to resist the stream forces associated with the peak-event, the related scour will

undermine the spread footings and compromise the integrity of the bridge. Retrofit

measures are required.
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Scour countenneasure include:

5.0 RETROFIT MEASURES

Preliminary Structural Evaluation - Phase II

• grade control structures,

• soil cement/concrete aprons with cutoffwalls.

30

A recommended scour countenneasure is a grade control structure located immediately

downstream of bridge with a soil-cement apron within the low flow channel and

extending through the bridge.

Structural Retrofit: Adding concrete jacket around the drill shaft at the location of

maximum moment (with reinforcement tied to the existing structure) can do structural

retrofits for the 7th Street and 16th Street bridges. For the 24th Street Bridge structural

retrofit can be done by concrete jacketing and riprap and additional steel piles provided

outside the existing piles (see sketch next page).

The Seventh Street, Sixteenth Street, Twenty-Fourth Street Bridges and the Upstream

Conveyor are recommended for retrofit. The retrofit measures can be classified into two

categories: 1) scour countenneasures; and 2) structural retrofit of deficient element(s).

Phoenix Rio Salado Bridges
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Preliminary Structural Evaluation - Phase II
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Based on the as-built plans for the 7th Avenue bridge, the foundation system consists of drilled,
cast-in-place concrete shafts connected to pier caps. The shafts have a diameter of 5.0 feet
from the bottom of the pier cap (about elevation 1061feet) to elevation 1032.5 feet. Below this
elevation to the base of the shafts (elevation 94B feet) the shaft diameter is 7.0 feet.

J.

!'Two conditions of maximum scour were evaluated, one extending to elevation 1002.B feet and
, the other to elevation .1012.0 feet. These conditions are representative of the maximum scour at
I Piers 3 and 4. The embedded depths of the 7-foot diameter shafts for these conditions are

about 55 and 64 ,feet, respectively. -

In response to your request, AGRA Earth & Environmental, Inc. (AEE) presents herein 'an
evaluation of the downward and upward capacities of the existing foundations for the 7'!i
Avenue bridge over the Salt River in Phoenix, Arizona. The evaluation was for two conditions of
flood flow and resulting scour around the foundations, as provided by Daniel N. Heller, P.E.,
Principal with T. Y. Lin International. Ultimate downward and upward capacities are provided in
this letter report, along with a brief discussion of the appropriate safety factor to use for the
flood conditions assumed.

Based on the boring logs included with the project plans, the embedded sections of the shafts
at maximum scour are in very dense, well-graded gravels or sand, gravel and cobble (SGC)
mixtures. The number of blows per foot required to penetrate the soil strata of interest using a
Becker hammer drill advancing 6 5/B-inch outside diameter steel drive pipe was evaluated. At
the location of Pier 3, the blow count values varied from 55 to 233 with a mean of 126. And at
the location of Pier 4, the blow count values varied from 43 to 175 with a mean of 105..These
blow counts are indicative the soil descriptions shown on the boring logs. Further, no significant

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix
Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272-7239
Toll Free 1-800-248-AGRA

U.S. Army Corps of Engineers
Los Angeles District, Installation Support Section
911 Wilshire Boulevard
Los Angeles, CA 90017-3401

October 14, 1999
AEE Job No. 9-117-001113

Gentlemen:

Attention: Jatin T. Desai
Civil Design B
Engineering Division

RE: STRUCTURAL RETROFIT
7TH AVENUE BRIDGE
PHOENIX, ARIZONA

OAGRA
ENGINEERING GLOBAL SOLUTIONS
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IAmerican Association of State Highway and Transportation Officials (AASHTO), 1996, Standard
Specifications for Highway Bridges, Sixteenth Edition. Washington, D.C.

Should you have any questions conceming the analyses presented in this letter report, please
do,not hesitate in contacting either of the undersigned.

OAGRA
ENGINEERING GLOBAL SOLUTIONS

AEE Job No. 9-117-001113
October 14, 1999

Page 2

soft sand or sand and gravel layers were indicated.

Structural Retrofit
7'" Avenue Bridge
Phoenix, Arizona

Respectfully submitted,

The calculated ultimate downward, or compression, capacities are 3,914 and 4,446 kips for
maximum scour elevations of 1002.8 and 1012.0 feet, respectively. The calculated ultimate
upward, or tension, capacities are 2;199 and 2,790 kips, respectively. Thesevalues are for the'
soil and do not consider the compressive or tensile capacitiesotthe reinforced concrete shafts.

Shaft capacities for compressive loads were computed using the Beta method recommended
by AASHTO (1996).1 The governing equations'and the parameters assumed for the analyses
are shown on the' attached calculation sheets. A single SGC stratum having a saturated unit
weight of 140 pounds per cubic foot (pet) was assumed. The reinforced concrete shafts were
assumed to have a total unit weight of 145 pet. The bouyant unit weights for these materials
were assumed to be 77.6 and 81.6 pet, respectively. The unit end bearing of the shafts was
assumed to be 90 kips per square foot, based on the recorded blow count val~es. However, for
the 7 foot diameter shafts the procedure requires this value be reduced by about 40 percent.

AASHTO (1996) recommends a safety factor of 2.5 be applied to the ultimate.capacities, unless
a load test is conducted. However, this safety factor is intended to apply to normal loading
conditions. For the extreme loading conditions associated with maximum scour events, AEE
typically recommends a factor of safety 6f 1.5 be applied.

"'#-'::'~;;~.~~"""_':~-",:.~': -~,

AGRA Earth & EnVironmental~.,~}:~j:;",;

LLA .,f~/'~~....\f\CArc-'<:::~r..,..'•.....:..•..III .'0.'" " £. "." ."

~
""" 't>.,·\ /'.,.. ,.<.:'t,f!' '":' \:; (':", \ <

~I-.-§ 13812 ,,',/;i ox: I LAWRENCE A. \;.;; i'
Lawrence A. Hansen, Ph.D., ~~E.\\ . H~ "'1<,: f f: ;

Senior Vice President '\\ \~,., f0 .'.:t~1,/:
'\~ .--:::':'<. '"</

C' Addressee (1) "'~~:' . \\;;::~~.;., - ~...",.,~ ...~..-.. ".. ......

T. Y. Lin International
Attn: Daniel N. Heller, P.E., Principal (1)
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- - - - - - - - - - - - - - - - _. - -

SUPERELEVAliON DATA

SUPERELEVATION TO LEFT OF CONST CL
starting superelevatiol'l= -0.02 '1ft to left

final superelevation= -0.02 '1ft to left

VERTICAL CURVE DATA

ISUPERELEVATION TO RIGHT OF CONST CL
starting superelevation= . -0.02 '1ft to right .

final superelevation= -0.02 '1ft to right

VERTICAL CURVE 1
.Location I station I elevation

BVC 20+50.00 1079.280 g1 = 3.5242 %
PVI 24+90.00 1094.786 g2= -3.5684 %
EVC 29+30.00 1079.086 da/dx=r= -0.80598

SKEW ANGLE= 0.000 degrees
STARTING STATION= 21+50.83

STATIONING INCREMENT= 13.50 ft



- - - - - - - - .- - - -\.- - - - - --
I. bra P1bra abut 1--_ .. . ,,--- - - - _. ._.

STA. OFF SUPER ELEV STA. OFF SUPER ELEV STA. OFF SUPER ELEV
21+50.83 -39.5833, -0.0200 1081.63 22+85.00 -39.5833 -0;0200 1084.54 24+20.00 -39.5833 -0.0200 1086.01
21+50.83 -33.7500 -0.0200 1-081.75 22+85.00 -33.7500 -0.0200 1084,.66 24+20.00 -33.7500 -0.0200 1086.13
21+50.83 -26.2500 -0.0200 1081.90 22+85.00 -26.2500 -0.0200 1084.81 24+20.00 -26.2500 -0.0200 ! 1086.28
21+50.~3 -18.7500 -0.0200 1082.05 22+85.00 -18.7500 -0.0200 1084.96 24+20.00 ..;18.7500 -0.0200 1086.43
21+50.83 -11.2500 -0.0200 1082.20 22+85.00 ;.11.2500 -0.0200 1085.11 24+20.00 -11.2500 -0.0200 1086.58
21+50.83 -3.7500 -0.0200 1082.35 22+85.00 -3.7500 -0.0200 1085.26 24+20.00 -3.7500 -0.0200 1086.73
21+50.83 0.0000 . -0.0200 1082.42 22+85.00 0.0000 -0.0200 1085.34 24+20.00 0.0000 ' -0.0200 1086.80
21+50.83 3.7500 -0.0200 1082.35 22+85.00 3.7500 -0.0200 1085.26 24+20.00 3.7500 -0.0200. 1086.73
21+50.83 11.2500 -0.0200 1082.20 22+85.00 11.2500 -0.0200 1085.11 24+20.00 11.2500 -0.0200 1086.58
21+50.83 18.7500 -0.0200 1082.05 22+85.00 18.7500 -0.0200 1084.96 24+20.00 18.7500 -0.0200 1086.43
21+50.83 26.2500 -0.0200 1081.90 22+85.00 26.2500 -0:0200 1084.81 24+20.00 26.2500 -0.0200 1086.28
21+50.83 33.7500 -0.0200 1081.75 22+85.00 33.7500 -0.0200 1084.66 24+20.00 33.7500 -0.0200 1086.13
21+50.83 39.5833 .:0.0200 1081.63 22+85.00 39.5833 -0.0200 1084.54 24+20.00 39.5833 -0.0200 1086.01

It Edge
Girder 1
Girder 2
Girder 3
Girder 4
~.irder5

PGL
Girder 6
Girder 7
Girder 8
Girder 9
Girder 10
Rt Edge



-------------------
I. bra abut 2-_ .. _. . --- - _... . . --- . - .

STA. OFF SUPER ELEV STA. OFF SUPER ELEV STA OFF SUPER ELEV
25+55.00 -39.5833 -0.0200 1086.01 26+90.00 -39.5833 -0.0200 1084.54 28+24.17 -39.5833 -0.02'00 1081.62
25+55.00 -33.7500 -0.0200 1086.12 26+90.00 ~33.7500 -0.0200 1084.65 28+24.17 -33.7500 -0.0200 1081.74
25+55.00 :.26.2500 -0.0200 1086.27 26+90.00 ,-26.2500 -0;0200 1084.80 28+24.17 -26.2500 -0.0200 1081.89
25+55.00 -18.7500 -0:0200 1086.4~ 26+90.00 -18.7500 -0.0200 1084.95 28+24.17 -18.7500 -0.0200 1082.04
25+55.00 -11.2500 -0.0200 1086.57 26+90.00 -11.2500 ,:,0.0.200 1085.10 28+24.17 -11.2500 -0.0200 1082.19
25+55.00 -3.7500 -0.0200 1086.72 26+90.00 .-3.7500 -0.0200 1085.25 28+24.17 -3.7500 -0.0200 1082.34
25+55.00 0.0000 -0.0200 1086.80 26+90.00 0.0000 -0.0200 1085.33 28+24.17 0.0000 -0.0200 1082.41
25+55.00 3.7500 -0.0200 1086.72 26+90.00 3.7500 -0.0200 1085.25 28+24.17 3.7500 -0.0200 '1082.34

25+55.00 11.2500 -0.0200 1086.57 26+90.00 11.2500 -0.0200 1085.10 28+24.17 11.2500 -0.0200 1082.19
25+55.00 18.7500 -0.0200 1086.42 26+90.00 18.7500 -0.0200 ·1084.95 28+24.17 18.7500 -0.0200 1082.04
25+55.00 26.2500 -0.0200 1086.27 26+90.00 26.2500 -0.0200 1084.80 . 28+24.17 26.2500 -0.0200 1081.89

I 25+55.00 33.7500 -0.0200 1086.12 26+90.00 33.7500 -0.0200 1084.65 28+24.17 33.7500 -0.0200 1081.74
25+55.00 39.5833 -0.0200 1086.01 26+90.00 39.5833 -0.0200 1084.54 . 28+24.17 39.5833 -0.0200 1081.62

Lt Edge
Girder 1
Girder 2
Girder 3
Girder 4
Girder 5

PGL
Girder 6
Girder 7
Girder 8
Girder 9
Girder 10
RtEdge
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Location X Width Thickness E Area y Area*y A(y-ycb)A2 I E(I+A)"'2)
ft ft ft ksf ftA2 ft ftA3 ftA4 ftA4 ksf-ftA4

SLAB 0.000 79.167 0.583 550609 46.18 6.46 298.25 193.02 1.31 106997074
HAUNCH 3.500 0.167 550609 5.83 6.08 35.49 16.26 0.01 8958656

G1 635789 7.53 3.03 22.84 14.40 35.36 31637393
G2 635789 7.53 3.03 22.84 14.40 35.36 31637393
G3 635789 7.53 3.03 22.84 14.40 35.36 31637393
G4 635789 7.53 3.03 22.84 14.40 35.36 31637393
G5 635789 7.53 3.03 22.84 14.40 35.36 31637393
G6 635789 .' 7.53 3.03 22.84 14.40 35.36 31637393
G7 ." 635789 7.53 3.03 22.84 14.40 35.36 31637393
GB 635789 7.53 3;03 22.84 14.40 35.36 31637393
G9 635789 7.53 3.03 22.84 14.40 35.36 31637393
G10 635789 7.53 3.03 22.84 14.40 35.36 31637393

Location X Width Thickness E Area y Area*y A(y-ycb)A2 I E(I+AyA2)
ft ft ft ksf ftA2 ft ftA3 ftA4 ftA4 ksf-ft"4

SLAB 0.000 0.583 79.167 550609 46.18 39.58 1827.98 0.00 24119.18 132802493n
HAUNCH 0.167 3.500 550609 . 5.83 0.00 230.90 2707.03 0.01 1-490524230

G1 33.750 635789 7.53 5.83 . 43.95 8582.52 2.97 54585603n
G2 26.250 635789 7.53 13.33 100.46 5191.89 2.97 3302838482
G3 18.750 635789 7.53 20.83 156.97 2648.93 2.97 1686047060
G4 11.250 635789 7.53 28.33 213.48 953.61 2.97 608186113
G5' 3.750 635789 7.53 35.83 269.99 105.96 2.97 69255639
G6 3.750 635789 7.53 43.33 326.50 105.96 2.97 69255639
G7 11.250 635789 7.53 50.83 383.02 953.61 2.97 608186113
G8 18.750 635789 7.53 58.33 439.53 2648.93 2.97 1686047060
G9 26.250 635789 7.53 65.83 496.04 5191.89 ·2.97 3302838482
G10 33.750 635789 7.53 73.33 552.55 8582.52 2.97 54585603n

Sum: 8428n42 Ixx=: '44.191 ftA4
3

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I· 7th Street Bridge

D:\My Documents\Projects\Salt River Bridges - Scour\7th Streetlexcellfgeom.xlsJCOOR

2/1/00

Sheet:

Date:
Date:

Area: 127.361 ftA2
YCb: 4.414 ftA2
yet: 2.336 ftA2
Hc: 6.750 ftA2
Izz: - 680 ftA4
Iyy: 58228 ftA4
Ixx: 44.191 ftA4 .

432329662

37020548948

5.833 ft
7.500 ft
5.833 ft .

Section Properties for Superstructure:

Job No. ....1--:..;;13;..;.17.;;.;.'OO=-_

Designer. 1 _VP.;.:..;:D'---_
Checker: 1 _

562.16
ycb= 4.41 ft

5041.38
ycb: 39.58 ft

Left Outside distance:
Girder Spacing:

Right outside distance:

EI= 28095914

SLAB HAUNCH GIRDERS
EI=(E*W1 *T1 A3+E*No. Girders*W2*T2A3+E*No. Girders*W3*T3A3)

3

Sum: 127.36

Sum: 127.36

4500 PSI
6000 PSI

10

F'c (slab):
F'c(girder):
No.Girders:

Area: 7.535 ftA2
Vb: 3.032 ftA2
Yt: 2.968 ftA2
H: 6.000 ftA2
Ix: 35.365 ftA4
st: 11.914 ftA3
Sb: 11.665 ftA3

Concrete Properties

Girder Properties:

Location Width Thickness E E*W*TA3
ft ft ksf . ksf-ftA4

SLAB 79.167 0.583 550609 8652395
HAUNCH 3.500 0.167 550609 89219
G1 to G10 6.000 1.256 635789 75546128

0.0 L

0.0 L

0.0 L

Girders

Girders-

.Girders

I
I
I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I



Location X Width Thickness E Area y Area*y A(y-ycb)A2 I E(I+AyA2)
ft ft ft ksf ftA2 ft ftA3 ftA4 ftA4 ft"4

G1 33.750 3.500 0.167 550609 0.583 5.83 3.40 664 0.001 365854866
G2 26.250 3.500 0.167 550609 0.583 13.33 7.78 402 0.001 221319904
G3 18.750 3.500 0.167 550609 0.583 20.83 12.15 205 0.001 112918683
G4 11.250 3.500 0.167 550609 0.583 28.33 16.53 74 0.001 40651202
G5 3.750 3.500 0.167 550609 0.583 35.83 20.90 8 0.001 4517461
G6 3.750 3.500 0.167 550609 0.583 43.33 25.28 8 0.001 4517461
G7 11.250 3.500 0.167 550609 0.583 50.83 29.65 74 0.001 40651202
G8 18.750 3.500 0.167 550609 0.583 58.33 34.03 205 0.001 112918683
G9 "26.250 3.500 0.167 550609 0.583 65.83 38.40 402 0.001 221319904
G10 33.750 " 3.500 0.167 550609 0.583 73.33 42.78 664 0.001 365854866

5.833

TYLiN INTERNATIONAL
Project: I Salt River BndS- Scour

Item: I 7th Street Bridge

"D:\My Documents\Projects\Salt River Bridges - Scour\7th street\exceNgeom.x1s)COOR

ADDITIONAL DEAD LOAD ADDED

211/00

14905242300.014

Sheet:

Date:

Date:

2707230.90
39.583 ft

Job No 1 -.;,.;13:..:,1,;..:7•..:,;:00,---

DeSigner: 1 _V,;..:P-"D,--_

Checker. 1~ _

ycb=

Location Total Load
kips

ABUT 1 143.36
PIER 1 140.43
PIER 2 140.43
PIER 3 140.43
PIER 4 140.43
ABUT 2 143.36

Location Dist-x Dist - Y
ft, ft

C1 -39.583 0.000
G1 -33.750 0.000
C2 -30.500 0.000
C3 -28.000 0.000
G2 -26;250 0.000
G3 -18.750 0.000 "
C4 -14.000 0.000
G4 -11.250 0.000
G5 -3.750 0.000
C5 0.000 0.000
G6 3.750 0.000
G7 11.250 0.000
C6 14.000 0.000
G8 18.750 0.000
G9 26.250 0.000
C7 28.000 0.000
C8 30.500 0.000

G10 33.750 0.000
C9 39.583 0.000

SEcnON PROPERTIES

HAUNCH PROPERTIES

DIAPHRAGMS

PIER NOMENCLATURE

I
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COORDINATES & SECTION PROPERTIES

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 7th Street Bridge

D:\My Documents\Projects\Salt River Bridges - Scour\7th Street\excel\[geom.x1s]COOR

Location Joint No. X Y Z Area Iz Iy Ix
ft ft ft ftl\2 ftI\4 ftI\4 ftI\4

0.00 L 101 0.00 0.00 1083.79 127.361 679.989 58228 44.191
O.25L 102 33.54 0.00 1083.79 127.361 679.989 58228 44.191
O.50L 103 67.08 0.00 1083.79 127.361 679.989 58228 44.191
0.75L 104 100.63 0.00 1083.79 127.361 679.989 58228 44.191
1.00 L 1.05 134.17 0.00 1083.79 127.361 679.989 58228 44.191
1.25 L 106 167.92 0.00 1083.79 127.361 679.989 58228 ·44.191

'1.50 L 107 201.67 0.00 1083.79 127.361 679.989 58228 44.191
1.75L 108 235.42 0.00 1083.79 127.361 679.989 58228 44.191
2.ooL 109 269.17 0.00 1083.79 127.361 679.989 58228 44.191
2.25 L 110 302.92 0.00 1083.79 127.361 679.989 58228 44.191
2.50L 111 336.67 0.00 1083.79 127.361 679.989 58228 44.191
2.75L 112 370.42 0.00 1083.79 127.361 679.989 58228 44.191
3.00L 113 404.17 0.00 1083.79 127.361 679.989 58228 44.191
3.25L 114 437.92 0.00 1083.79 127.361 679.989 58228 44.191
3.50L 115 471.67 0.00 1083.79 127.361 679.989 58228 44.191
3.75L 116 505.42 0.00 1083.79 127.361 679.989 58228 44.191
4.00L 117 539.17 0.00 1083.79 127.361 679.989 58228 44,1·91
4.25L 118 572.71 0.00 1083.79 127.361 679.989 58228 44.191
4.50L 119 606.25 0.00 1083.79 127.361 679.989 58228 44.191
4.75L 120 . 639.79 0.00 1083.79 127.361 679.989 58228 44.191
5.ooL 121 673.33 0.00 1083.79 127.361 679.989 . 58228 44.191

I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I

ABUT 1

PIER 1

PIER 2

PIER 3

PIER 4

ABUT 2

Job No. I 1317.00

Designer. 1...1--=V~P.=.D_

CheCker: 1...1 _

Sheet:

Date:

Date:

2/1/00
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Job No. 13{"j-,ou
Designer: VPo
Checker:

Sheet:

- Date:

Grid: IiIO"

of



Item . Location Joint No. X Y Z Area 12: Iy Ix
ft -ft ft ftA2 ftll4 ftA4 ftA4

C1 201 134.17 39.58 1076.05 29.250 102.984 49.359 112.800
G1 134.17 33.75 1076.05 28.250 102.984 49;359 112.800
C2 202 134.17 30.50 1076.05 28.250 102.984 49.359 112.800

C3 - COL1 203 134.17 28.00 1076.05 29.250 102.984 49.359 112.800
G2 134.17 26.25 1076.05 29.250 102.984 49.359 112.800
G3 134.17 18.75 1076.05 29.250 102.984 49.359 '112.800
C4 204 134.17 14.00 1076.05 28.250 102.984 49.359 112.800

no G4 134.17 11.25 1076.05 29.250 102.984 49.359 112.800
~. G5 134.17 3.75 1076.05 29.250 102.984 49.359 112.800
a:: C5~COL2 205 134.17 0.00 1076.05 28.250 102.984 49.359 112.800
w G6 134.17 -3.75 1076.05 29.250 102.984 49.359 112.8005:

G7 134.17 -11.25 1076.05 29.250 102.984 49.359 112.800
C6 206 134.17 -14.00 1076.05 29.250 102.984 49.359 112.800
G8 134.17 -18.75 1076.05 29.250 102.984 49.359 112.800
G.9' 134.17 -26.25 1076.05 29.250 102.984 . 49.359 112.800

C7-COL3 207 134.17 -28.00 1076.05 29.250 102.984 49.359 112.800
.C8 208 134.17 -30.50 1076.05 29.250 102.984 49.359 112.800
G10 134.17 . -33.75 1076.05 29.250 102.984 49.359 112.800
C9 209 134.17 -39.58 1076.05 29.250 102.984 49.359. 112.800
TOp 601 134.17 . 28.00 1072.80 19.635 30.680 30.680 61.359 .

HWL 602 134.17 28.00 1066.76 19.635 30.680 30.680 61.359
12 ftbelow 603 134.17 28.00 1054.76 19.635 30.680 30.680 61.359

~

Top of DS 134.17 19.635 30.680 30.680 61.359c: 'P" 604 28.00 1040.00
w ....

Groundline 605 134.17 28.00 1005.25 38.485 117.859 117.859 235.7185: 0
(,) 1 "Dia." 606 134.17 28.00 998.25 38.485 117.859 117.859 235.718

2 "Dia;" 607 . 134.17 28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 608 134.17 28.00 984.25 38.485 117.859 117.859 235.718
4 "Dia." 609 134.17 28.00 9IT.25 38.485 117.859 117.859 235.718

Top 610 134.17 0.00 1072.80 19.635 30.680 30.680 61.359
HWL 611 134.17 0.00 1066.76 19.635 30.680 30.680 61.359

12 ft below .. 612 134.17 0.00 1054.76 19.635 30.680 30.680 61.359

~
Top ofDS 613 134.17 0.00 1040.00 19.635 30.680 30.680 61.359

0 Groundline 614 134.17 0.00 1005.25 38.485 117.859 117.859 235.718
(,) 1 "Dia." 615 134.17 0.00 998.25 38.485 117.859 117.859 235.718

2 "Dia." 616 134.17 0.00 991.25 . 38.485 117.859 117.859 235.718
3 "Dia:' 617 134.17 0.00 984.25 38.485 117.859 117.859 235.718
4 "Dia." 618 134.17 0,00 977.25 . 38.485 117.859 117.859 235.718

Top 619 134.17 -28.00 1072.80 19:635 30.680 30.680 61.359
HWL Q20 134.17 -28.00 1066.76 19.635 30.680 30.680 61.359

12ftbelow 621 134.17 ~28.00 . 1054.76 19.635 30.680. 30.680 61.359

~
Top of DS 622 134.17 -28.00 1040.00 19.635 30.680 30.680 61.359

0 Groundline 623 134.17 -28.00 1005.25 38.485 117.859 117.859 235.718
(,) 1 "Dia." 624 134.17 -28.00 998.25 38.485 117.859 117.859 235.718

'2 "Dia." 625 134.17 -28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 626 134.17 -28.00 984.25 38.485 117.859 117:859 235.718
4 "Dia." 627 134.17 -28.00 977.25 38.485 117.859 117.859 235.718
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Item Location Joint No. X Y Z Area lz Iy Ix
ft ft ft ftl\2 ft"4 ft"4 ftl\4

C1' 301 269.17 39.58 1076.05 29.250 102.984 49.359 112.800
G1 269.17 33.75 1076.05 29.250 102.984 49.359 112.800
C2 302 269.17 30.50 1076.05 29.250 102.984 49.359 112.800

C3 - COL1 303 269.17 28.00 1076.05 29.250 102.984 49.359 112.800
G2 269.17 26.25 1076.05 29.250 102.984 49.359 112.800
G3 269.17 18.75 1076.05 29.250 102.984 49.359 112.800 '
G4 269.17 14.00 1076.05 29.250 102.984 49.359 112.800

c. C4 304 269.17 11.25 1076.05 29.250 102.984 49.359 112.800
« G5 269.17 3.75 1076.05 29.250 102.984 49.359 112.8000
ex: 'C5-COL2 305 269.17 0.00 1076.05 29.250 102.984 ·49.359 112.800
w G6 269.17 -3.75 1076.05 29.250 102.984 49.359 112.800ii:

G7 269.17 -11.25 1076.05 29.250 ,102.984 49.359 112.800
C6 306 269.17 -14.00 1076.05 29.250 102.984 49.359 112.800
G8 269.17 -18.75 1076.05 29.250 102.984 49.359 112.800
G9 269.17 -26.25 1076.05 29.250 102.984 49.359 112.800

C5-COL3 307 269.17 -28.00 1076.05 29.250 102.984 ' 49.359 112.800
C7 308 269.17 -30.50 1076.05 29.250 102.984 49.359 112.800

G10 269.17 -33.75 1076.05 29.250 102.984 49.359 112.800
C8 309 269.17 -39.58 1076.05 ' 29.250 102.984 49.359 112.800

Top 701 269.17 28.00 1072.80 19.635 30.680 . 30.680 61.359
HWL 702 269.17 28.00 1066.76 19.635 30.680 30.680 61.359

C'l
12ft below 703 269.17 28.00 1054.76 19.635 30.680 30.680 61.359

a:: '\"'" Top of DS 704 269.17 28.00 1040.00 19.635 30.680 30.680 61.359
w ..J

Groundline 705 269.17 28.00 1005.25 38.485 117.859 117.859 235.718:0:: 0
0 1 "Dia." 706 269.17 28.00 998.25 38.485 ' 117.859 117.859 235.718

2 "Dia." 707 269.17 28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 708 269.17 28.00 984.25 38.485 117.859 117.859 235.718 '
4 "Dia." 709 269.17 28.00 977.25 38.485 117.859 117.859 235.718

Tep 710 269.17 0.00 1072.80 19.635 30.680 30.680 61.359
HWL 711 269.17 0.00 1066.76 19.635 30.680 30.680 61.359

12 ft below .' 712 269.17 0.00 1054.76 19.635 30.680 30.680 61.359
N Top of DS 713 269.17 0.00 1040.00 19.635 30.680 30.680 61.359
...I

Groundiine 714 269.17 0.00 1005.25 38.485 117.859 117.859 235.7180
0 1 "Dia." 715 269.17 0.00 998.25 38.485 117.859 117.859 235.718

2 "Dia." 716 269.17 0.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 717 269.17 0.00 984.25 38.485 117.859 117.859 235.718
4 "Dia." 718 269.17 0.00 977.25 38.485 117.859 117.859 235.718

Top 719 269.17 -28.00 1072.80 19.635 30.680 30.680 61.359
'HWL 720 269.17 -28.00, 1066.76 19.635 30.680 30.680 61.359

12 ft below 721 269.17 -28.00' 1054.76 19.635 30.680 30.680 61.359
CO) Top ofDS 722 269.17 -28.00 1040.00 19.635 30.680 30.680 61.359
...I

Groundline 723 269.17 -28.00 1005.25 38.485 117.859 117.859 235.7180
0 1 "Dia." 724 269.17 -28.00 998.25 38.485 117.859 117.859 235.718

2 "Dia." 725 269.17 -28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 726 269.17 -28.00 984.25. 38.485 117.859 117.859 235.718
4 "Dia." 727 269.17 -28.00 977.25 38.485 117.859 117.859 235.718
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Item Location Joint No. X· Y Z Area lz Iy Ix
ft ft ft ftA2 ft"4 ft"4 ftA4

C1 401 404.17 39.58 -1076.05 29.250 102.984 49.359 112.800
G1 404.17 33.75 1076.05 29.250 102.984 49.359 112.800
C2 402 404.17 30.50 1.076.05' 29.250 . 102.984 49.359 112.800

C3-COL1 403 404.17 28.00 1076.05 29.250 102.984 49.359 112.800
G2 404.17 26.25 1076.05 29.250 102.984 49.359 112.800
G3 404.17 18.75 1076.05 29.250 '°102.984 49.359 112.800
G4 404.17 14.00 1076.05 29.250 102984 49~359 112.800

D. C4 404 404.17 11.25 1076.05 29.250 102.984 49.359 112.800
<C G5 404.17 3.75 1076.05 29.250 102.984 49.359 112.800
()

C5-COL2 405 404.17 0.00 1076.05 29.250 102.984 49.359 112.800a:
w G6 404.17 -3.75 1076.05 29.250 102.984 49.359 112.8000::

G7 404.17 -11.25 1076.05 29.250 102.984 49.359 112.800
C6 406 404.17 -14.00 1076.05 29.250 102.984 49.359 112.800
G8 404.17 -18.75 1076.05 29.250 102;984 49.359 112.800
G9 404.17 -26.25 1076.05 29.250 102.984 49.359 112.800

. C5- COL 3 407 404.17 -28.00 1076.05 29.250 102.984 49.359 112.800 .
C7 408 404.17 -30.50 1076.05 29.250 102.984 49.359 112.800

G10 404.17 -33.75 1076.05 29.250 102.984 49.359 112.800
C8 409 404.17 -39.58 1076.05 29.250 102.984 49.359 112.800
Top 801 404.17 28.00 1072.80 19.635 30.680 . 30.680 61.359

HWL 802 404.17 28.00 1066.76 19.635 30.680 30.680 61.359

CO? . 12ft below 803 404.17 28.00 1054.76 19.635 30:680 30.680 61.359
a:: .... Top ofDS 804 404.17 28.00 . 1040.00 19.635 30.680 30.680 61.359
w ..J

Grcundline ·805 404.17 28.00 1005.25 38.485 117.859 117.859 235.718ii: 0
0 1 "Dia." 806 404.17 28.00 998.25 38.485 1.17.859 117.859 235.718

2 "Dia." 807 404.17 28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 808 404.17 28.00 984.25 38.485 117.859 117.859 235.718
4 "Dia." 809 404.17 28.00 977.25 38.485 117.859 117.859 235.718

Top 810 404.17 0.00 1072.80 19.635 30.680 30.680 61.359
HWL 811 404.17 0.00 1066.76 19.635 30.680 30.680 61.359

12 ft below : 812 404.17 ~O.OO 1054.76 19.635 30.680 30.680 61.359 .
N Top ofDS 813 404.17 0.00 1040.00 19.635 30.680 30.680 61.359
..J

Groundline 814 404.17 0.00 1005.25 38.485 117.859 117.859 235.7180
0 1 "Dia." 815 404.17 0.00 998.25 38.485 117.859 117.859 235.718

2 "Dia." 816 404.17 0.00 991.25 38.485 117.859 117.859 235.718

I 3"Dia." 817 404.17 0.00 984.25 38.485 117.859 117.859 235.718
4"Dia." 818 404.17 0.00 977.25 38.485 117.859 117.859 235.718

Top 819 404.17 -28.00 1072.80 19.635 30.680 30.680 61.359
HWL 820 . 404.17 -28.00 1066.76 19.635 30.680 30.680 61.359

12 ft below . 821 404.17 -28.00 1054.76 19.635 30.680 30.680 61.359
..., Top ofDS 822 404.17 -28.00 1040.00 19.635 30.680 30.680 61.359
..J

Groundline 823 404.17 38.485 117.859 117.859 235.7180 -28.00 1005.25
0 1 "Dia." 824 404.17 -28.00 998.25 38.485 117.859 117.859 235.718

2 ..Dia...· 825 404.17 -28.00 991.25 38.485 117.859 117.859 235.718
3 "Dia." 826 404.17 -28.00 984.25 38.485 117.859 117.859 235.718
4 "Dia." 827 404.17 -28.00 977.25 38.485 117.859 117.859 235.718
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Item Location Joint No. X Y Z Area Iz Iy Ix
ft ft ft ft112 ft114 ftII4 ftII4

C1 501 539.17 213.33 1076.05 29.250 102.984 49.359 112.800
G1 539.17 207.50 1076.05 29.250 102,984 49.359 112.800
C2 502 539.17 204.25 1076.05 29.250 102.984 49.359 112.800

C3 - COL1 503 539,17 201.75 1076.05 29.250 ' 102.984 49.359 112;800
G2 539.17 200.00 1076.05 29.250 102.984 49.359 112.800
G3 539,17 192.50 1076.05 29.250 102.984 ' 49.359 112.800

, G4 539.17 187.75 1076.05 29.250 102.984 49.359 112.800

0.. C4 504 539.17 185.00 1076.05 29.250 102.984 49.359 112.800
C( G5 539.17 ' 177.50 1076.05 29.250 ,102.984 49.359 112.800(.)

~ C5 - COL 2 505 539.17 173.75 1076.05 29.250 102.984 49.359 112.800
w GEl 539.17 170.00 1076.05 29.250 102.984 ' 49.359 112.800c::

G7 539.17 162.50' 1076.05 29.250 102.984 49.359 112.800
C6 506 539.17 159.75 1076.05 29.250 102.984 49.359 112.800
G8 539.17 155.00 1076.05 29.250 102.984 49.359 112.800
G9 539.17 147.50 1076.05 29.250 102.984 49.359 112.800

C5-COL 3 507 539.17 145.75 1076.05 29.250 102.984 49.359 112.800
C7 508 539.17 143.25 1076.05 29.250 102.984 49.359 112.800
~10 539.17 140.00 1076.05 29.250 102.984 49.359 112.800
C8 509 539.17 134.17 1076.05 29.250 102.984 49.359 112.800
Top 901 539.17 201.75 1072.80 19.635 30.680 30.680 61.359

HWL 902 539.17 201.75 1066.76 19.635 30.680 30.680 61.359

~
12ft below 903 539.17 201.75 1054.76 19.635 30.680 30.680 61.359

IX: .... Top ofDS 904 539.17 201.75 1040.00 19.635 30.680 30.680 61.359
w ..J

Groundline 905 539.17 201.75 1005.25 38.485 117.859 117.859 235.718n:: 0
(.) 1 "Dia." 906 539.17 201~75 998.25 38.485 117.859 117.859 235.718

2 "Dis." 907 539.17 201.75 991.25 38.485 117.859 . 117.859 235.718
3:"Dia." 908 539.17 201.75 984.25 38.485 117.859 ' 117.859 235.718
4 "Dis." 909 539.17 201.75 977.25 38.485 117.859 117.859 235.718

Top 910 539.17 173.75 1072.80 19.635 30.680 30.680 61.359
HWL 911 539.17 173.75 1066.76 19.635 30.680 30.680 61;359

12ft below ,'912 539.17 173.75 1054.76 19.635 30.680 30.680 61.359
N Top of OS 913 539.17 173.75 1040.00 19.635 30.680 30.680 61.359
..J

Groundline 914 539.17 173.75 1005.25 38.485 117.859 117.859 235.7180
(.) 1 "Dia." 915 539.17 173.75 998.25 38.485 117.859 117.859 235.718

2 "Dia." 916 539.17 173.75 991.25 38.485 117.859 117.859 235.718
3 "Dia." 917 539.17 173.75 984.25 38.485 117.859 117.859 235.718
4 "Dia." 918 539.17 173.75 977.25 38.485 117.859 117.859 235.718

Top' . 919 539.17 145.75 1072.80 19.635 30.680 30.680 61.359
HWL 920 539.17 145.75 1066.76 19.635 ' 30.680 30.680 61.359

12ft below 921 539.17 145.75 1054.76 19.635 30.680 30.680 61.359
t') Top of OS 922 539.17 145.75 1040.00 19.635 30.680 30.680 61.359
..J

Groundline 923 539.17 117.859 117.859 235.7180 145.75 1005.25 38.485
(.) 1 "Dia," 924 539.17 145.75 998.25 38.485 117.859 117.859 235.718,

'2 "Dia." 925 539.17 145.75 991.25 38.485 117.859 117.859 235.718
3 "Dia." 926 539.17 ' 145.75 984.25 38.485 117.859 117.859 235.718
4 "Dia." 927 539.17 145.75 977.25 38.485 117.859 117.859 235.718
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LonaTormScout.xl6. 9115199, LoIllTormScour.x1s

Altemative- case analysis:
Yf VI yfIY,» Vt7Vl VI VC

A1teraative 1 Bridge Seour With Long Term Degradation,
River Station 213.745, 7th.-Sb'eet Bridge

R••1ts Computed Using HEvR.i\S V(''TSion 2.2 and HEC-Ill Guiciclinc:>

11.17 37.93 0.2945. 0.74 16.26 12.01
Notes: Two fecI of bulking is added to each side ofpiers less than 6' wide.

Ell.po$CCl pile ca.p is 7' wide, which should IlOt be bulked. The near bottom velocity 0)'1 the unbulkeci pier
will cl..-ly produce les5 scour, so it iSl'lOt compl1ted herein.

23.58
_o.4"

CSU equation

Group of Cylinders
9

0.0787

,37.93 +- tQ('9.~3:::: -W'ob.t-b
~

J
o

115.36
1

1.J
0.5741

1

Hydrau1ic I:lesip D~lla

PicrScour
All piers have _ li8IDC scour depth

InpUl D.\1a -
flier Shape:
Pi« Width (ft):
Grain Size'DSO (ft):
DcpIh Upsm:am (it):
VclOQity Upstream (Ws):
Kl Nose Shape:

Pier .AJI¥le:
-Pier Length eft):
10 AI\Ile eMf
1C.3 Bcd Coad Coot:
Gr»n Size D90 (ft):
1<4 Announag Coef;

R.esults
Scour Depth Ys (ft):
Fro~#:

EquatiOJ1:
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The maximum Stream Flow Pressure, Pmax, shall be equal to twice the Average Stream Flow Pressure,

Pavg, computed by Equation 3-4. Stream Flow Pressure shall be a triangular distribution with Pmax located

at the top of water elevation and a zero pressure located at the flow line.

2126/00

945.0 ft

1040.0 ft

95.0 ft

" Sheet:

Date:

Date:"

T 12.0ft

-
4 FT + COL DIAMETER

+ upward force

+ upward force

T
COLUMN

DRILLED
SHAFT

l~
1.2 " D.S. DIAMETER

Vavg trans =1 15.71 1ft/sec

"Pmax trans =1 690.70 Ipsf

1.23 Iklft

2.40 IkIft

K=11.4

(AASHTO Art. 3.18.1 & ADOT BD&D Sec. 1.2.1)

(AASHTO Eqn. 3-4)

16.26 FT/SEC
"15 DEGREES

5.00 FT
7.00 FT

(AASHTO Art. 3.18.1.1)

61.5 ft

HWL = 1066.8 ft Pmax

FLOW LINE = tOOS.3ft

P2 LONG =I 28.02 Ipsf

P2 TRAN =I 390.21 Ipsf

Vavg long =1 "4.21 1ft/sec "

where: " Pavg = Average Stream Pressure, in pounds per square foot
Vavg = Average Velocity of water in feet per second

K=A Constant, 1.4 for all piers subjected to drift build-up

MEANVELOCITY, V =
ANGLE OF ATTACK =

COLUMN DIAMETER = "
DRI'D"SHFT DIAM =

P1:
P1 LONG =I 39.92 Ipsf

P1 TRAN = I 555.95 "Ipsf

P2 :

FORCE OF STREAM CURRENT ON PIERS:

The effect of flowing water on piers and drift build-up, assuming a second-degree parabolic velocity
distribution and thus a tria~gularpressure distribution, shall be calculated by the formula:

STREAM PRESSURE:

Pmax =2" K (Vavg)2 where:

Pmax long =1 49.591psf

BUOYANCY:

COLUMN = 62.40 kcf" "PI/4"" (5.00 ft) 2 =
DRI'OSHAFT = 62.40 kef ""PI 14 " (7.00 ft) 2 =

T.Y. LIN tNTERNATIONAL
Project: ISalt River Bridges - Scour" :Job No. I 1317.00

Item: ISeventh Street Bridge. Designer: I VPD
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SALT RIVER BRIDGES - SCOUR (lTH STREEl" BRIDGE) "7THST LO"C . -
C UNITS: KIPS, FEET, SECONDS
C
SYSTEM
C LOAD CONDITION 1, DEAD LOAD ,
C LOAD CONDITION 2, WIND ON STRUCTURE (TRANSVERSE, LONGITUDINAL &OVERTURNING)
C LOAD CONDITION 3, WIND ON LIVE LOAD
C LOAD CONDITION 4, LONGITUDINAL FORCE DUE TO LIVE LOAD
C LOAD CONDITION 5, STREAM FORCE ON COLUMN
C LOAD CONDITION 6, TEMPERATURE
C
L=6
C
JOWTS
C CL OF ·SUPERSTRUCTURE
101 X= 0.00 Y=1083.79 7.=0.00
102 X= 33.54 Y=1083.79 Z=O.OO
103 X= 67.08 Y=1083.79 Z=O.OO·
104 X=100.63 Y=1083.79 Z=O.OO
105 X=134.17 Y=1083.79 Z=O.OO
106 X=167.92 Y=1083.79 Z=O.OO
107 X=201.67 Y=1083.79 Z=O.OO
108 X=235.42 Y=1083.79. Z=O.OO
109 X=269.17 Y=1083.79 Z=O.OO
110 X=302.92 Y=1083.79 Z=O.OO
111 X=336.67 Y=1083.79 Z=O.OO
112 X=370.42 Y=1083.79 z=o.OO

-.1J3, X=404.17 Y=1083.79 Z=O.OO
114' X=437.92 Y=1083.79 Z=O.OO
115 X=471.67 Y=1083.79 Z=O.OO
116 X=505.42 Y=1083.79 Z=O.OO
117 X=539.17 Y=1083.79 Z=O.OO
118 X=572.71 Y=1083.79 Z=O.OO
119 X=606.25 Y=1083.79 Z=O.OO
120 X=639.79 Y=1083.79 Z=O.OO
121 X=673.33 Y=1083.79 z=o.OO
C PIER 1 - CAP
205 X=134.17 Y=1076.05 Z=O.OO
C PIER 2 . CAP
305 X=269.17 Y=1076.05 Z=O.OO
C PIER 3 - CAP
405 X=404.17 Y=1076.05 Z=O.OO
C . PIER 4 - CAP
505, X=539.17 Y=1076.05 Z=O.OO
C PIER 1 - COLUMNS
610 X=134.17 Y=1072.80 Z=O.OO
611 X=134.17 Y=1066.76 Z=O.OO
612 X=134.17 Y=1054.76 z=o.OO
613 X=134.17 Y=1040.00 Z=O.OO
614 X=134.17 Y=1028.63 Z=O.OO
615 X=134.17 Y=1021.83 Z=O.OO
616 X=134.17 Y=1014.83 Z=O.OO
617 X=134.17 Y=1007.83 Z=O.OO
618 X=134.17 Y=1000.83 Z=O.OO·
C PIER 2 - COLUMNS
710 X=269.17 Y=1072.80 Z=O.OO
711 X=269.17 Y=1066.76 Z=O.OO
712 X=269.17 Y=1054.76 Z=O.OO
713 X=269.17 Y=1040.00 Z=O.OO
714 X=269.17 Y=1005.25 .Z=O.OO
715 X=269.17 Y= 998.25 Z=O.OO
716 X=269.17 Y= 991.25 Z=O.OO
717 X=269.17 Y= 984.25 Z=O.OO
718 X=269.17 Y= 977.25 Z=O.OO
C PIER 3 - COLUMNS

02/26/2000 11:27 Fi lename: 7THST LO Page I 02/26/2000 11:27 Filename: 7T"ST LO Page 2

810 X=404.17 Y=1072.80 Z=O.OO
811 X=404.17 Y=1066.76 Z=O.OO
812 X=404.17 Y=1054.76 Z=O.OO
813 X=404.17 Y=1040.00 Z=O.OO
814 X=404, 17' Y=1005.25 Z=O.OO
815 X=404.17· Y= 998.25 Z=O.OO
816 X=404.17 Y= 991.25 Z=O.OO
817 X=404.17 Y= 984.25 Z=O.OO
818 X=404.17· Y= 977.25 2=0.00
C PIER.4 - COLUMNS
910 X=539.17 Y=1072.80 2=0.00
911 X=539.17 Y=1066.76 Z=O.OO

'912 X=539.17 Y=1054.76 Z=O.OO
913 X=539.17 Y=1040.00 Z=O.OO
914 X=539.17 Y=1005.25 Z=O.OO

· 915 X=539.17 Y= 998.25 z=o.OO
916 ·X=539.17 Y= 991.25 Z=O.OO
917 X=539.17 Y= 984.25 Z=O.OO
918 X=539.17 Y= 977.25 Z=O.OO

RESTRAINTS
C ABUT 1
101 R=O 1 1 1 1 ° :ROLLER
C . I'IER 1
105 R=O 0 1 1 1 °
C 610 617 1 R=O 0 1 1 1 0

· 618 R=1 1 1 1 1 1
C PIER 2
109 R=O 0 1 1 1 0
C 710 717 1 R=O 0 1 1 1 0
718 R=1 1 1 1 1 1
C PIER 3
113 R=O °1 1 1 0
C 810 817 1 R=O 0 1 1 1 0
818 R=1 1 1 1 1 1

,C PIER 4
117 R=O °1 1 1 °
C 910 917 1 R=O °1 1 1 °
918 R=l 1 1 1 1 1
C ABUT 2
121 R=O 1 1 1 1 ° :ROLLER

SPRINGS,
C
'614 K=3285,0,0,0,0,0
615 K=6571,O,O,O,0,0
616 K=6571,0,0,0,O,0
617 K=6571,0,0,0,0,0
714 K=3285,O,O,0,O,O
715 K=6571,0,0,0,O,0
716 K=6571,0,0,O,O,O
717 K=6571,0,0,O,0,0
814 K=3285,0,0,0,0,0
815 K~6571,0,O,0,0,0

· 816 K=6571,0,0,O,0,O
817 K=6571,0,O,0,0,O

'914 K=3285,0,O,0,0,0
915 K=6571,0,0,0,O,O
916 K=6571,0,0,0,0,0
917 K=6571,O,0,0,O,O

FRAMES
C
NM=6 NL=12 Y=-l 0 0 0 0 0
C
C ALL MATERIALS CONCRETE:



- - - - - - - - - - - - - - - - - - -

longitudinal forCe on live load is load #8 ,
long: 0.05*no.lanes*(Red.Factor*0.640k/ft) at 6' above deck

plus half girder depth (X-DIR)
O.05*no.lanes*(Red.Factor*18.0kip)*0.5(distributed at the piers only)
at 6' above deck plus half girder depth (X-DIR)

02/26/2000. 11:27 Filename: 7THST LO Page 4

C Load Case V STREAM FORCE
C
C Blocked Column - 9' Diameter
C
9 TRAP=O.O 0.4466.216 -1.00 0.359 5.004
C
C Column - 5' Diameter
C
10 TRAP=O.O 0.200 2.780 -1.000.140 1.951
C
C Drilled Shaft- 7' Oiameter
C
11 TRAP=O.O 0.196 2.731 -1.000;000 0.000
C
C load Case VI TEMPERATURE
C
12 T=-40,O,0
C
C SPAN 1
101,101,102 LP=1,O M=1 NSL=1 4 7 8 0 12
102,102,103 M=1 NSL=O 4 7 8 0 12
103,103,104 M=1 NSL=O 4 7 8 012
104,104~105 M=1 NSL=O 4 7 8 0 12
C SPAN
105,105,106 M=1 NSL=2 4 7 8 0 12
106,106,107 M=1 NSL=O 4 7 8 0 12
107,107,108 M=1 NSL=O 4 7 8 0 12
108,108,109 M=1 ,NSl=O 4 7 8 0 12
C SPAN 3
109,109,110 M=1 NSL=2 4 7 8 0 12
110,110,111 M=1 NSL=O 4 7 8 0 12
111,111,112 M=1 NSL=O 4 7 8 0 12
112,112

2
113 M=1 NSL=O 4 7 8 0 12

C SPAN
113,113,114 M=1 NSL=2 4 7 8 0 12
114,114,115 M=1 NSL=O 4 7 8 0 12
115,115,116 M=1 NSL=O 4 7 8 0 12
116/116~ 117 M=1 NSL=O 4 7 8 0 12
C SPAN
117,117,118 M=1 NSL=O 4 7 8 0 12
118,118,119 M=1 NSL=O 4 7 8 0 12

, 119,119,120 M=1 NSL=O 4 7 8 0 12
120,120,121 M=1 NSL=3 4 7 8 0 12
C PIER - CAP
200,105~205 LR=1 0 0000 M=2 NSl=O 5 7 0 0 12
C PIER - CAP TO COLUMN
201,2052610 M=6
C PIER - CAP
300,1092305 lR=1 0 0 0 00 ,M=2 NSL=O 5 7 0 0 12
C PIER • CAP TO COLUMN
301/305~710 M=6
C PIER - CAP
400,1133405 lR=1 0 0 0 0 0 M=2 NSL=O 5 7 0 0 12
C PIER - CAP TO COLUMN
401,405,810 M=6
C PIER 4 0 CAP
500,1174505 LR=1 0 0 ~ 0 0 M=2 NSL=O 5 7 0 0 12
C PIER - CAP' TO COLUMN
501,505 910 M=6
C PIER , - COLUMN
610,610,611 M=3 NSL=O 6 0 0 0 12
611,611,612 M=3 NSL=O 0 0 .0 9 12
612,612,613 M=3 NSL=O 0 0 0 10 12
613,613,614 M=4 NSl=O 0 0 0 '11 12
614,614 615 M=5 NSL=O 0 o 0 0 12 G=3,1,1,1
C PIER 2 o· COLUMN

Page 3FjJename: 7THST LO '02/26/2000 11:27

C ROADWAY, 6' -0" DEEP BY 79' -2" WIDE TYPE VIAASHTO GIRDER,
C ADDITIONAL \lEIGHT/MASSS EQUIVALENT TO 10.42" BY 79'-2" CONCRETE INCLUDED TO
C ACCOUNT FOR FUTURE WEARING SURFACE, WATER LINE AND BARRIERS.
C SUPERSTRUCTURE, 79'-2" BY 6'-0"
1 A=127.361 1=679.989,58228. J=44.191 AS=127.361,127.361 E=635789 TC=6E-6 W=23.3
13
C FIXED PIER CAP 79'-2" BY 4'-6"
2 A=356.250 1=601.172,186063 J=2402.3 AS=356.250,356.250 E=519120 TC=6E-6 W=44.8n .
CCOLUMN, 5' DIAMETER
3 A= 58.905 1= 92.040, 92.04 J=184.08 AS= 58.905, 58.905 E=519120 TC=6E-6 W= 8.836· ,
C SHAFT 7' DIAMETER "
4 A=115.455 1=353.577,353.58 J=707.16 AS=115.455,115.455 E=519120 TC=6E-6 W=17.3
18 '
C SHAFT, 7' DIAMETER . .. , ,
5 A=115.455 1=353.577,353.58 J=707.16 AS=115.455,115.455 E=519120 TC=OE-6 W= 0.0
00 "
C RIGID MEMBER LINK 39'2" BY 3' -6"
6 A=356.250 1=601.'72,186063 J=2402.3 AS=356.250,356.250 E=519120 TC=6E-6 W= 0.000 . , ,
C
C Load Case I SOL (Abut &Pier Oiaph Load)
1 PLO= 0.000 -143.359 0
2 PLO= 0.000 -140.432 0

, 3 PLO=33.535 -143.359 0
C
C Load Case II WINO LOAD ON STRUCTURE
C
C wind on superstructure is load #4
C tran: 50 psf on 12.750' height (GLOBAL Y OIR)
C long: 12 psf on,12.750' height (GLOBAL X OIR)
C
4 WL=0.1726 0.000 0.000
C
C wind on substructure is load #5 &#6
C Fixed Pier Cap
C tran: 40 psf on 4.50' width (axis 3 - Y OIR)
C long: 40 psf on 79.17' width (axis 2 - X DIR)
C
5 WG=2.659 0.000 0.000
C
C Column
C tran: 40 psf on 5.00' width (axis 3 - YDIR)
C long: 40 psf on 5.00' width (axis 2 - X DIR)
C
6 W6=0.600 0.000 0.000
C
C Load Case III WIND LOAD ON LIVE LOAD
C ' ,
C wind on live load is load #7
C, tran: 100 plf at 6' above deck plus half girder depth (axis 3 - Y DIR)

.C long: 40 plf at 6' above deck plus half girder depth (axis 1 - XDIR)
C
7 WL= 0.0485 0.000 0.000
C
C Load Case IV LONGITUDINAL FORCE ON liVE LOAD
C
C
C
C
C
C
C
8 WL= 0.105 0.000 0.000
C
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710,710,711 M=3 NSL=O 6 0 0 0 12
711 ,711 ,712 M=3 NSL"O 0 0 0 9 12
712,712,713 M=3 NSL"O 0 0 0 10 12
713,713,714 M=4 NSL=O 0 0 0 11 12
714,714 715 M"5 NSL"O 0 o ,0 0 12 G"3, 1,1, 1
C PIER ~ - COLUMN
810,810,811 M=3 NSL=O 6 0 0 0 12
811,811,812 M=3 NSL"O 0 0 0 9 12
812,812,813 M=3 NSL=O 0 0 0 10 12
813,813,814 M"4 NSL=O 0 0 0 11 12
814,814,815 M=5 NSL=OO 0 0 0 12 G=3,1, 1,1
C PIER 4 - COLUMN
910,910,911 M=3 NSL=O 6 0 0 0 12
911 ,911 ,912 M=3 NSL=O 0 o 0, 9 12
912,912,913 M=3, NSL=O 0 0 0 10 12
913,913,914 M=4 NSI.=O 0 00 11 12
914,914,915 M=5 NSL=O 0 0 0 0 12 G=3,1,1,1
C
LOADS
C Load Case IV LONGITUDINAL FORCE ON LIVE LOAD
105 L=4 F=0.608, 0.000, 0.000, 0.000, 0.000, 0.000
109 L"4 F=0.608, 0.000" 0.000, 0.000, 0.000, 0.000
113 l=4 F=0.608, 0.000, 0.000, 0.000, 0.000, 0.000
117 L=4 F=0.608, 0.000,0.000, 0.000, 0.000, 0.000

- -
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------- ..
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PROGRAM:SAP90/FILE:7tnst to.F3F

SALT RIVER BRIDGES - SCOUR (7TII S'"REET BRIDGE) I17TIIST_LOII -
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. . PROGRAM:SAP90/F ILE:7thst to. F3F

SALT RIVER BRIDGES - SCOUR (7TII STREET BRIDGE) "7THST_LOII -

F RAM E E L E MEN T FORCES F RAM E E L E MEN T FORCES
ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIP.L ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL

lD CONO ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.25· -4030.84

4 0.00 3.52
0.00 0.00 0.00 2 0.00 0.00

33.54 0.00 0.00 0.00 75.44 504.27
33.54 0.00 3.25 75.44 749.47

3.25 0.00
5 0.00 0.00

0.00 0.00 0.00 3 0.00 -0.38
33.54 0.00 0.00 o~oo 12.23 94.65
33.54 0.00 3.25 12.23 134.39

3.25 -0.38
6 0.00 0.00

0.00 -5.22 175.08 4 0.00 0.00
33.54 -5.22 0.00 0.00 27.39 211.96
33.54 0.00 3.25 27.39 300.96

200 -------------------------.------------------ 3.25 0.00
1 0.00 -3683.50

0.00 0.00 -0.01 5 0.00 0.00
7.74 0.00 -0.01 0.00 3.35 25.94 -88.23 n67.937.74 -4030.84 3.25 3.35 36.83 -88.23 881.18

3.25 0.00
2 0.00 0.00

0.00 54.86 -0.02 6 0.00 1.31
7.74 75:44 504.27 0.00 30.00 232.16
7.74 0.00 3.25 30.00 329.65

3.25 1.31
3 0.00 0.00 300 --------------------------------------------0.00 12.23 0.00 1 0.00 -3209.52

7.74 12.23 94.65 0.00 0.00 0.00
7.74 -0.38 7.74 0.00 0.00

7.74 -3556.86
4 0.00 0.00

0.00 27.39 -0.01 2 0.00 0.00
7.74 27.39 211. 96 0.00 20.44 -0.02
7.74 0.00 7.74 41.02 237.83

7.74 0.00
5 0.00 0.00

0.00 3.35 0.00. -88.23 1850.84 3 0.00 . 0.00
7.74 3.35 25.94 -88.23 1167.93 0_00 6.81 0.00
7.74 0.00 7.74 6.81 52.68

7.74 -0.38
6. 0.00 1.31

0.00 30.00 -0.01 4 0.00 0.00
7.74 30.00 232.16 0.00 15.24 -0.01
7.74 1.31 7.74 15.24 117.98

201 -------------------------------------------- 7;74 0.00
0.00 -4030.84
0.00 0.00 -0.01 5 0.00 0.00
3.25 0.00 -0.01 0;00 -1.12 0.00 -112.55 2568.31

7.74 -1.12 -8.66 -112.55 1697.20
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PROGRAM:SAP90/FILE:7thst lo.F3F
SALT RIVER BRIDGES - SCOUR (7TA STREET BRIDGE) "7THST_LO" . -
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C S I / SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 16
PROGRAM:SAP90/FILE:7thst lo.F3F

SAL T RIVER BRIOGES - SCOUR (7TA STREET BRIDGE) "7TAST_LO" -

F RAM E ' E l E MEN T FORCES F RAM E ELEMENT FORCES

ELI LOAD 01ST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ElT LOAD· DIST . 1-2 PLANE AXIAL 1-3 PLANE AXIAL
iD COND ENOl SHEAR ~10Il,ENT FORCE SHEAR ~'OMENT, ' TORQ. ID COND EN.OI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

7.74 0.00 7.74 6.81 52.70
7.74 -0.38

6 ·0.00 3.30
0.00 3.35 0.00 4 0.00 0.00
7.74' 3.35 25.91 0.00 15.25 -0.01
7.74 3.30 7.74 15.25 118.02

301 -------------------------------------------- 7.74 0.00
0.00 -3556.86
0.00 0.00 0.00 5 0.00 0.00
3.25 0.00 0.00 0.00 -1.12 0.00 -112.55 2568.31
3.25 -3556.86 7.74 -1.12 -8;65 -112.55 1697.20

7.74 0.00
2 0.00 0.00

0.00 41.02 237.83 6 0.00 -10.02
3.25 41.02 ' 371.15 0.00 -10.00 0.00
3.25 0.00 7.74 -10.00 -77.37

'0.38
7.74 -10.02

3 0.00 401 ..... --.------------------------------------
0.00 6.81 52.68 1 0.00 -3561.03
3.25 6.81 74.81 0.00 0.00 0.00
3.25 -0.38 3.25 0.00 0.00

3.25 -3561.03
4 0.00 0.00

0.00 15.24 117.98 2 ,0.00 0.00
3.25 15.24 167.53 0.00 41.03 237.92
3.25 0.00 3.25 41.03 371.28

3.25 0.00
5 0.00 0.00

0.00 -1.12 -8.66 -112.55 1697.20 3 0.00 -0.38
3.25 -1.12 -12.29 -112.55 1331.43 0.00 6.81 52.70
3.25 0.00 3.25 6.81 74.83

3.25 -0.38
6 0.00 3.30

0.00 3.35 25.91 4 0.00 0.00
3.25 3.35 36.78 0.00 15.25 118.02
3.25 3.30 3.25 15.25 167.57

400 ----------------.-- .. -... -- .• -----.------ .. - 3.25 0.00
1 0.00 -3213.69

0.00 0.00 0.00 5 0.00 0.00
7.74 0.00 0.00 0.00' -1.12 -8.65 -112.55 1697.20
7.74 '3561.03 3.25 -1.12 -12.28 -112.55 1331.43

3.25 0.00
2

3

0.00 0.00
0.00 20.45 -0.02 6 0.00 -10.02
7.74 41.03 237.92 0.00 -10.00 -77.37
7.74 0.00 3.25 -10.00 -109.86

3.25 -10.02
0.00 0.00 500 -.. --------------------------------------.--
0.00 6.81 0.00 1 0.00 -3539.60
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C S lIS A P 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 17
SALT RIVER BRIDGES· SCOUR' (7TH STREET BRIOGEtRO~~~~~~~r6~/FILE:7thst_lO.F3F

F RAM E E L E MEN T FORCES

ELT LOAD DIST 1-2 Pl.ANE AXIAL 1-3 PLANE ,AXIAL
10 eOND ENOl SHEAR MOMENT FOIl.CE SHEAR MOMENT 'TORQ

0.00 0.00 0.01
7.74 ,0.00 ' 0.01
7.74 -~886.94

2 0.00 0.00
0.00 20.46 . ~0.02

7.74 41.04 238.00
7.74 0.00

3 0.00 0.00
0.00 6.81 0.00
7.74 6.81 52.71
7.74 -0.37

4 0.00 0.00
0.00 15.25 -0.01
7.74 15.25 118.05
7.74 0.00

5 0.00 0.00
0.00 -1.12 0.00 -112.55 2568.31
7.74 -1.12 -8.64 -112.55 1697.20
7.74 0.00

6 0.00 12.06
0.00 -23.35 0.01
7.74 -23.35 -180.70
7.74 12.06

SOl, ---.----------------------------------------
0.00 -3886.94
0.00 0.00 0.01
3.25 0.00 0.01
3.25 -3886.94

02126/2000 11 :37 Filename: 7TMST LO. F3F Page 20

C S I I SAP 9 0 -. FINITE ELEMENT At~ALYSIS OF STRUCTURES, PAGE 18
PROGRAM:SAP90/FILE:7thst lo.F3F

SALT RIVER BRIDGES· SCOUR (lTH STREET BRIDGE) 117TlIST_LO" ,-

F RAM EEL ~M E N T FOR C E S .

6 0.00 12.06
0.00 -23.35 -180.70
3.25 -23.35 -256.57
3.25 . 12.06

610 ------.----~------------------~--------.----1 0.00 -4030.84 '
0.00 0.00 -0.01
6.04 0.00 -0.01
6.04 -4084.21

AXIAL
TORO

AXIAL '1-3 PLANE
FORCE SHEAR MOMENT

-112.55 1697.20
-112.55 1331.43

0.00

'1-2 PLANE
SHEAR MOMENT
-1.12 -8.64
-1.12 -12.27,

DIST
ENOl
0.00
3.25
3.25

2 0.00 0.00
0.00 75.44 ' 749.47
6.04 79.07 1216.10
6.04 0.00

3 0.00 -0.38
0.00 12.23 134.39
6.04 12.23 208.26
6.04 -0.38

4 0.00 0.00
0.00 27.39 300.96
6.04 27.39 466.38
6.04 0.00

5 0.00 0.00
0.00 3.35 36.83 -88.23 861.18
6.04 3.35 57.07 -88.23 348.26
6.04 0.00

6 0.00 1.31 .
0.00 30.00 ' 329.65
6.04 30.00 510~83
6.04 1.31

611 ---------~--------------.------------------
1 0.00 -4084.21

0.00 0.00 -0.01
12.00 0.00 0.00
12.00 -4190.24

2 0.00 0.00
0.00 79.07 1216.10

12.00 79.07 2164.93
12.00 0.00

ELT LOAD
ID COND'

0.00 0.00
0.00 41.04 238.00
3.25 41.04 371.39
3.25 0.00

0.00 -0.37
0.00 6.81 52.71
3.25 6.81 74.85
3.25 -0.37

0.00 0.00
0.00 15.25 118.05
3.25 15.25 167.62
3.25 0.00

0.00 0.00

4

5

2

3
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C S I / SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 20
PROGRAM:SAP90/FILE:7thst lo:F3F

SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7TAST_LO" -

F RAM EEL E ME 'N T FOR C E S

, ElT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
lD CONO END I . SHEAR Mor~EIH FORCE SHEAR MOMENT TORQ

14.76 ' 1.31
613 .. ------------------------------------------
, 1 0.00 -4320.66

0.00 0.000.00
11.17 0.00 0.00
11.17 -4514.11

2 0.00 0.00
0.00 79.07 3331.98

11.17 79.07 4215.18
11.17 0.00

3 0.00 '0.38
0.00 12.23 535.51

11.17 12.23 672.11
11.17 -0.38

4 0.00 0.00
0.00 27.39 1199.23

11.17 27.39 1505.13
11.17 0.00

5 0.00 0.00
0.00 10.69 267.68 14.00 -327.99

11.17 11. 79 395.24 29.26 -58.00
11.17 0.00

6 0.00 1.31
0.00 30.00 1313.53

11.17 30.00 1648.58
11.17 1.31

614 -------------._----. __ .-_._.----_ •••... _----
1 0.00 -4514.11

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4514.11

0212612000 11 :37 Filename: 7tHST LO.F3F Page 21

C S -I I SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 19
PROGRAM:SAP90/FILE:7thst lo.F3F

SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_LO" -

F RAM E E L E MEN T FOIlCES

ELT LOAD OIST 1-2 PLANE AXIAL '-3 PLANE AXIAL
ID COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3 0.00 -0.38
0.00 12.23 208.26

12.00 12.23 355.01
12.00 -0.38

4 0.00 0.00
0.00 27.39 466.38

12.00 27.39 795.01
12.00 0.00

5 0.00 0.00
0.00 3.35 57.07 -88.23 348.26

12.00 8.18 127.31 -20.91 -29i!.06
12.00 0.00

6 0.00 1.31
0.00 30.00 510.83

12.00 30.00 870.78
12.00 1.31

612'---------------------------------.·-----.---
1 0.00 -4190.24

0:00 0.00 0.00
14.76 0.00 0.00
14.76 -4320.66

2 0.00 0.00
0.00 79.07 2164.93

, 14.76 79.07 3331.98
14.76 0.00

3 0.00 -0.38
0.00 12.23 355.01

14.76 12.23 535.51
14.76 -0.38

4 0.00
27.39

0.00
0.00 795.01

14.76 • 27.39 1199.23
14.76 0.00

5 0.00 0.00
0.00 8.18 127.31 -20.91 ·292.06
8.20 9.68 200.77 0.00 -375.23

14.76 10.69 267.68 14.00 -327.99
14.76 0.00

6 0.00 1.31
0.00 ' 30.00 870.78

14.76 30.00, 1313.53

2

3

4

0.00 0.00
0.00 46.99 4215.18
7.00 46.99 4544.10
7.00 0.00

0.00 -0.38
0.00 7.15 672.11
7.00 7.15 722.19
7.00 -0.38

0.00 0.00
0.00 16.02 1505.13



-------------------
C S I / SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 21

, . PROGRAM:SAP90/FILE:7thst lo.F3F
SAI.T RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) u7HIST_LO" -

92126/2000 11:37 Filename: 7THST LO. F3F Page 23 02{26/2000 11:37 Filename: 7T"5T LO.F3F Page 24

C 5 I / 5 A P 9 O. - - FiNITEELE!~ENT ANALYSIS OF STRUCTURES PAGE 22
. PROGRAM:SAP90/FIl.E:7thst Lo.F3F

SALT RIVER BRIDGES -SCOUR (7TH STREET BRIDGE) I17THST_LOII -

F RAM E ELE~lENT FOR C E S F RAM E E l E MEN T FOR C E S

HT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAl.
ID CONO ENOl S.HEAR MOMENT FORCE SHEAR MOMENT TORQ ID CONO ENOl SHEAR . MOMENT FORCE SHEAR MOMEln TORQ

. 7.00 16.02 1617.28 0.00 -5.07 4620.40
7.00 0.00 7.00 -5.07 4584.88

7.00 0.00
5 0.00 0.00

0.00 8.31 395.24 29.26 -58.00 3 0.00 -0.38
7.00 8.31 453.43 29.26 146.80 0.00 . ~1.07 732.34
7.00 0.00 7.00 -1.07 724.84

0.00
7.00 -0.38

6 1.31
0;00 17.55 1648.58 4 0.00 0.00
7.00 17.55 1771.42 0.00 '2.40 1640.01
7.00 1.31 7.00 '2.40 1623.21

615 .. -------.---------------------------------- 7.00 0.00
1 0.00 -4514.11

0.00 0.00 0.00 5 0.00 0.00
7.00 0.00 0.00 0.00 2.56 483.85 29.26 351.59
7.00 -4514.11 7.00 2.56 501.77 29.26 556.38

7.00 0.00
2 0.00 0.00

0.00 10.90 4544.10 6 0.00 1.31
7.00 10.90 4620.40 0.00 -2.63 1796.32
7.00 0.00 7.00 -2.63 1777.92

7.00 1.31
3 0.00 -0.38 617 - •• ----.-------------------------.---------.

0.00 1.45 722.19 1 0.00 -4514.11
7.00 1.45 732.34 0.00 0.00 0.00
7.00 '0.38 7.00 0.00 0.00

7.00 -4514.11
4 0.00 0.00

0.00 3.25 1617.28 2 0.00 0.00
7.00 3.25 1640.01 0.00 -9.04 4584.88
7.00 0.00 7.00 '9.04 4521.59

7.00 0.00
5 0.00 0.00

0.00 4.35 453.43 29.26 146.80 3 0.00 -0.38
7.00 4.35 483.85 29.26 351:59 0.00 -1.70 724.84
7.00 0.00 7.00 -1. 70 712.95

7.00 -0.38
6 0.00 1.31

0.00 3.56 1771.42 4 0.00 0.00
7.00 3.56 1796.32 0.00 -3.80 1623.21
7.00 1.31 7.00 -3.80 1596.60

616 ------------- •• --.-- •••.••......•••••••••••• 7.00 0.00
1 0.00 -4514.11

0.00 0.00 0.00 5 0.00 0.00
7.00 0.00 0.00 0.00 2.11 501.77 29.26 556.38
7.00 -4514.11 7.00 2.11 516.52 29.26 761.17

7.00 0.00
2 0.00 0.00

6 0.00 1.31
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C S I / SAP 9 0 - -' FINITE ELEMENT ~ANALYSIS OF STRUCTURES PAGE 23
. PROGRAM:SAP90/FILE:7thst lo.F3F

SALT RIVER BRIOGES - SCOUR (7TH STREET BRIl)GE) J17THST_LOII -

F RAM EEL E.M E N T FOR C E S

0212612000 11:37 Filename: 7T"ST LO.F3F---EMli!"....1.~

C S I I S·A P 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 24
, PROGRAM:SAP90/FILE:7thst lo.F3F

SALT RIVER BRIDGES -SCOUR (7TH STREET BRIDGE) I17THST_LOII -

F RAM EEL E M~ N T F OR CE S

£:I.T LOAD DIST 1-2 PLANE,' AXIAL 1-3 pLANE
ID COND END I SHEAR' MOMENT FORCE' SHEAR MOMENT

0.00 -4.16 1777.92
7.00 -4.16 1748.77
7.00 . 1.31

710 --------------------~------.----~-~~--------.
1 0:00 -3556.86

0.00 0.00 0.00
6.04 0.00 0.00 ,
6.04 ' -3610.23

AXIAL
TORQ

-280.45
-675.27

651.65
383.52

-280.45
0.00 '

3.30

0.00
-112.55
-96.96
-45.23

0.00

-0.38

0.00

0.00

0.00
-2.44 -45.23
71.95 -10.31

0.00

0.00

-0.38
191.61
298.08

442.53
661.54

-19.05
-20.47
-2.44

1165.59
1824.54

3.71
6.22

6.81
6.81

15.24
15.24

0.00

44.64
44.64

1-2 PLANE" AXIAL 1-3 PLANE
SHEAR MOMENT FORCE SHEAR MOMENT

0.00
15.24.259.60
15.24, 442.53

-1.12
0.00

, 3.71

2 0.00
0.00

14.76
14.16

3 0.00
0.00

14.76
14.76

4 0.00
0.00

14.76
14.76

5 0.00
0.00

14.76
14.16

5

6 0.00 3.30
0.00 3.35 97.16

14.76 3.35 146.57
14.76' 3.30

713 --------------------------------------------1 0.00 -3846.69
0.00 0.00 0.00

0.00
0.00 '
2.56

12.00
12.00

6 0.00
0.00 3.35 57.00

12.00 3.35 97.16
12.00 3.30

712 -----------------------.------------------.-1 0.00 -3716.27
0.00 0.00 0.00

14.76 0.00 0.00
14.76 -3846.69

. ELT LOAD OIST
10 COND ENOl

4 0.00
0.00

12.00
12.00

AXIAL
TORQ

1331.43
651.65

0.00.

-0.38

0.00

-0.36

-0.38

0.00

0.00

-0.38

'. 0.00, '

115.92
197.61

36.78.'
57.00

3.30

0.00

0.00
-12.29 -112.55
-19.05. -112.55

0.00

3.30

74.81
115.92

167~53

259.60

629.85
1165.59

/ ",
\ 371.15
,,,~29.85.

6.81
6.81

0.00
0.00

3.35
3.35

6.81
6.81

44.64
44.64

-1.12
-1.12

15.24
15.24

41.02
44.64

0.00
0.00

12.00
12.00

2 0.00
0.00

12.00
12.00

3 0.00
0.00

12.00
12.00

2

3

5 0.00
0.00
6.04
6.04

6 0.00
0.00
6.04
6.04

0.00
0.00
6.04
6.04

0.00
0.00
6.04
6.04

4 0.00
0.00
6.04
6.04

711 ------------------------------------=3610:23
0.00
0.00

-3716.27

...,
/.

'~~f=

SF

ur

DL

~r0RLL
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C S lIS A P 9 0 - - FIN lTE ELEMENT ANAL YSI S OF STRUCTURES PAGE 25
PROGRAM:SAP90/FILE:7thst lo.F3F

SAL T RIVER BRIDGES .. SCOUR (lTH STREET BRItlGE) "7THST_LO" -

C S I I SAP 9 0 " ~ FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 26
PROGRAM:SAP90/FILE:7thst lo.F3F

·SALT RIVER BRIDGES, ~ SCOUR, (7TH STREET BRIDGE) 117THST_LOII -

F RAM E E L E MEN T FOR C E S F RAM E ELEMENT FOR C E S

ELT LOAD DIST 1~2 PLAtlE AXIAL 1·3 PLANE AXIAL ELT l.OAD DIST ,. , 1"2 PLANE AXIAL 1-3 PLANE AXIAL
lD CONO ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ ID CONO ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

34.75 0.00 0.00 0.00 6.54 . 367.01 37.14 65.67
34.75 -4448.49 7.00 6.54 412.81 37.14 325.65

7.00 0.00

6 0.00 3.30
0.00 3.35 146.57

34.75 3.35 262.88
34.75 3.30

714 ----------------------.- •. -- .• ----- .. -------
1 0.00 -4448.49

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4448.49

6 0.00 3.30
0.00 1.51 262.88
7.00· 1.51 273.48
7.00 . 3.30

715 -."---.-------.----------.-.- .. ----.----.---
1 0.00 -4448.49

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4448.49

2 0.00 0.00
0.00, -5.47 3522.46
7.00 -5.47 3484.14
7.00 0.00:

2

3

4

5

0.00 0.00
0.00 44.64 1824.54

34.75 ,44.64 3375.93
34.75 0.00

0.00 -0.38
0.00 6.81 298.08

34.75 6.81 534.63
34.75 -0.38

0.00 0.00
0.00 15.24 .667.54

34.75 15.24 1197.28
34.75 0.00

0.00 0.00
0:00 6.22 71.95 -10.31 -675.27
4.01 6.96 98.39 0.00 -695.51

34.75 9.63 367.01 37.14 65.67
34.75 0.00

3

4

5

0.00 -0.38
0.00 -1.07 556:20
7.00 -1.07 548.73
7.00 -0.38

0.00 0.00
0.00 -2.39 1245.56
7.00 -2.39 1228.84
7.00 0.00

0.00 0.00
0.00 3.03 412.81 37.14 325.65
7.00 3.03 434.04 37.14 585.62
7.00 0.00

2

3

4

5

0.00 0.00 ' 6 0.00 3.30
0.00 20.93 3375.93 0.00 -0.52 273.48
7.00 20.93 3522.46 7.00 -0.52 269.81
7.00 0.00 7.00 3.30

716 ----- •••••. --.------------- .• ------.--------
0.00 -0.38 1 0.00 '4448.49
0.00 3.08 534.63 0.00 0.00 0.00
7.00 3.08 556.20 7.00 0.00 0.00
7.00 -0.38 7.00 -4448.49

0.00 0.00 2 0.00 0.00
0.00 6.90 1197.28 0.00 -17.04 3484.14
7.00 6.90 1245.56 7.00 -17.04 ·3364'.88
7.00 0.00 7.00 0.00

0.00 0.00



- - - - - - - -- ------ - -- -
c S! I 5 A P 9 0 - - FINITE ELEMENT ANALYSIS' OF STRUCTlJRES PAGE 27

. PROGRAM:SAP90/fILE:7thst lo.F3F
SALT RIVER BIHDGES - SCOUR (7TH STREET BRIDGE) Il7THST_LOIl -

F RAM EEL E MEN T FOR C E S

C S lIS A P 9 a - - FlNl TE ELEMENT ANALYSIS OF STRUCTURES PAGE 28
SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE)PRO~~~~~~~rg~/FILE:7thst-lO.F3F

F RAM EEL E MEN T FOR C E 's

~~~6/2000 11:31_ Filename: 7TH5T LO.F3F Page._~ 02/26/2000 11:37 Filename: 7THSf LO.F3F page 30

6 0.00 3.30
0.00 -1.42 269.81
7.00 -1.42 259.89
7.00. 3.30

717 --------.-----------------------------------
1 0.00 -4448.49

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4448.49

ELT LOAD
10 COND

3
-2.88 548.73
-2.88 528.56

1-2 PLANE.
SHEAR MOMENT

AXIAL
TORO

1331.43
651.65

1-3 PLANE
SHEAR. MOMENT

-0.38

0.00

0.00

-0.38

-3614.40
0.00
0.00

. -3720.43

0.00

115.96
197.66

0.00

-0.38

-10.02

0.00

-0.38

0.00

259.67
442.65

0.00

0.00
-12.28 -112.55
-19.02 -112.55

0.00

-10.02

74.83
115.96

167.57
259.67

371.28
630.06

630.06
1165.93

-109.86
-170.. 24

6.81
6.81

0.00
0.00

15.25
15.25

6.81
6.81

-1.12
-1.12

44.66
44.66

15.25
15.25

41.03
44.66

-10.00
-10.00

0.00
0.00

12.00
12.00

2 0.00
0.00

12.00
12.00

3 0.00
0.00

12.00
12.00

4 0.00
0.00

12.00

2 o~oo
0.00
6.04
6.04.

3 0.00
0.00
6.04
6.04

4 0.00
0.00
6.04
6.04

5 0.00
0.00
6.04
6.04

6 0.00
0.00
6.04
6.04

811 --------------.-------~-------------.-.-----

ELT LOAD DIST 1-2 PLANE AXIAL
10 CONO .' ENOl SHEAR MOMENT FORCE810 c • _

l' 0.00 . -3561.03
0.00 0.00 0.00
6.04 0.00 0.00
6.04 -3614.40

AXIAL
TORa

585.62
845.60

845.60
1105.57

-0.38

0.00

AXIAL 1-3 PLANE
fORCE SHEAR MOMENT

-0.38

-0.38

0.00

0.00

-0.38

0.00

3.30

259.89
248.45

0.00

0.00
444.28 37.14
451.74 37.14

0.00

3.30

528.56
505.29

0.00

0.00
434.04' 37.14
444.28 37.14

0.00

1183.68
1131.57

3364.88
3225.81

1228.84
1183.68

1.46
1.46

1.07
1.07

-1.63
-1.63

-7.44
-7.44

-3.32
-3.32

-6.45
-6.l~5

-19.87
-19.87

2 0.00
0.00
7.00
7.00

3 0.00
0.00
7.00
7.00

4 0.00
0.00
7.00
7.00

5 0.00
0.00
7.00
7.00

6 0.00
0.00
7.00
7.00

5 0.00
0.00
7.00
7.00

DI5T
ENOl

0.00
0.00
7.00·
7.00

4 0.00
0.00
7.00
7.00
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SALT RiVER BRIDGES - SCOUR (7TH STREET BRIDGE) 117HIST_LOII SALT RiVeR BRIDGES - SCOUR (7TH STREET BRIDGE) I17THST_LOII -

F RAM E E L E MEN T FOR C E S F RAM E E L E MEN T FOR C E S

ElT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAf) DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
10 CONO ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ IO .COND ENOl SHEAR MOMENT fORCE SHEAR MOMENT TORQ·

12.00 0.00 0.00 41•. 66 1825.05
\ 34.75 44.66 3376:86

5 0.00 0.00 34.75 0.00
0.00 -1.12 -19.02 -112.55 .651.65
2.56 0.00 -20.44 -96.98 ·383.87 3 0.00 -0.38

12.00 3.71 -2.40 -45.23 -280.45 0.00 6.81 298.17
12.00 0.00 34.75 6.81 534.78

34.75 -0.38
6 0.00 -10.02

0.00 -10.00 -1l0.24 4 0.00 0.00
12.00 -10.00 -290.19 0.00 . 15.25 667.72
12.00 -10.02 34.75\. . 15.25 1197.60

812 -------_.------------------------------.-.-. 34.75 0.00
1 0.00 -3720.43

0.00 0.00 0.00 5 0.00 0.00
14.76 0.00 0.00 0.00 6.22 72.01 -10.31 -675.27
14.76 -3850.85 4.01 6.96 98.46 0.00 -695.51

34.75 9.63 367.13 37.14 65.67
2 0.00 0.00 34.75 0.00

0.00 44.66 1165.93
14.76 44.66 1825.05 6 0.00 -10.02
14.76 0.00 0.00 -10.00 -437.74

34.75 -10.00 -785.12
3 0.00 -0.38 34.75 -10.02

0.00 6.81 197.66 814 •... _--_ •. ---~-------.--.--.. -.-----------.-
14.76 6.81 298.17 1 0.00 -4452.65
14.76 -0.38 0.00 0.00 0.00

7.00 0.00 0.00
4 0.00 0.00 7.00 -4452.65

0.00 15.25 442.65
14.76 15.25 667.72 2 0.00 0.00
14.76 0.00 0.00 20.94 3376.86

7.00 20.94 3523.43
5 0.00 0.00 7.00 0.00

0.00 3.71 -2.40 -45,23 -280.45
14.76 6.22 72.01 -10~31 -675.27 3 0.00 -0.38
14.76 0.00 0.00 3.08 534.78

7.00 3.08 556.35
6 0.00 -10.02 7.00 -0.38

0.00 -10.00 -290.19
14.76 -10.00 -437.74 4 0.00 0.00
14.76 -10.02 0.00 6.90 1197.60

813 .---- •.••• -------------------- •. ------------ 7.00 6.90 1245.90
1 0,.00 -3850.85 7.00 0.00

0.00 0.00 0.00
34.75 0.00 0.00 5 0.00 0.00
34.75 -4452.65 0.00 6.54 367.13 37.14 65.67

7.00 6.54 412.93 37.14 325.65
2 0.00 0.00 7.00 0.00
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SALT RIVER BRIDGES-SCOUR (7TH STREET BRIDGE) "7THST_LO" -

6 0.00 -10.02
0.00 4.23 ·805.81
7.00 4.23 ·776.20
7.00 '10.02

817 -.- ..•• - ...•• -.- .... - ..... --- .•••...........
1 0.00 '4452.65

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4452.65

-
2 0.00 0.00

0.00 '19.87 3365.80
7.00 '19.87 3226.69
7.00 0.00

3 0.00 '0.38
0.00 '3.32 528.71
7.00 '3.32 505.43
7.00 -0.38

4 0.00 0.00
0.00 -7.45 1184.00
7.00 -7.45 1131.88
7.00 0.00

5 0.00 0.00
0.00 1.07 444,40 37.14 845.60
7.00 1.07 451.85 37.14 1105.57
7.00 0.00

F RAM E E L E MEN T FOR C E 5

ELT LOAD' OIST . 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID CONO ENOl SHEAR MOr~ENT FORCE . SHEAR MOMENT TORQ

7.00 -0.38

4 0.00 0.00 .
0.00 -6.45 1229.17
7.00 -6.45 1184.00
7.00 0.00'

5 0.00 0.00
0.00 1.46 434.17 37.14 585.62
7.00 1.46 444.40 37.14 845.60
7.00 0.00

0.00 -4452.65
0.00 0.00, 0.00
7.00 0.00 0.00
7.00 ·4452.65

0.00 0.00
0.00 '5.48 3523.43
7.00 -5.48 3485.10
7.00 0.00

0.00 -0.38
0.00 '1.07 556.35
7.00 '1.07 548.88
7.00 '0.38

0.00 0.00
0.00 '2.39 .1245.90
7.00 '2.39 1229.17
7.00 0.00

0.00 0.00
0.00 3.03 412.93 37.14 325.65
7.00 3.03 434.17 37.14 585.62
7.00 0.00

4

3

2

5

6 0.00 -10.02
0.00 1.57 '816.78
7.00 1.57 -805.81

. 7.00 -10.02
816 --- --.- .•... --- .. -.- .

1 0.00 -4452.65
0.00 0.000.00
7.00 0.00 0.00
7.00 -4452.65

815 ... -.•..... -........•............•..........

F RAM E' E L E MEN T FOR C E 5

ElT I.OAD OIST 1·2 PLANE AXIAL 1-3 PLANE AXIAL
10 CONO ENOl SHEAR MOM~tlT FORCE SHEAR . MOMENT TORQ

6 0.00 -10.02
0.00 '4.52 . 785.12 ,
7.00 -4.52 -816.78
7.00 -10.02

2

3

0.00 0.00
0.00 -17.04 3485.10
7.00 '17.04 3365.80
7.00 0.00

0.00
548.88

'0.38
0.00 '2.88
7.00 '2.88 528.71

6 0.00 '10.02
0.00 4.88 -776~20
7.00 4.88 -742.03
7.00 -10.02

910 ..-.- ....•.... -.-- .. _--.-.----- ------.
1 0.00 -3886.94

0.00 0.00· 0.01
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F RAM E E L E MEN T FOR C E S F RAM E E L E MEN T FORCES

ELl LOAD' OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENOl SHEAR Mm4ENT FORCE SHEAR MOMENT TORo. II} CONO ENOl SHEAR MOMENT FORCE SliEAR MOMENT 'TORQ

6.04 0.00 0.01 2.56 0.00 -20.42 -96.99 384.04
6.04 -3940.31 12.00 3.71 -2.38 -45.23 -280.45

12.00. 0.00
2 0.00 0.00

0.00 41.04 371.39 6 0.00 12.06
6.04 1,4.67 630.22 0.00 -23.35 -397.59
6.04 0.00 12.00 -23.35 -677.75

12.00 12.06
3 0.00 -0.37 912 -.---------------------------------~--------

0.00 6.81 74.85 1 0.00 -4046.34
6.04 6.81 115.99 0.00 0.00 0.00
6.04 . -0.37 ,14.76 . 0.00 0.00

14.76 -4176.76
4 0.00 0.00

0.00 15.25 167.62 2 0.00 0.00
6.04 15.25 259.75 0.00 44.67 1166.22
6.04 0.00 14.76 44.67 1825.49

0.00
14·76 0.00

5 0.00
0.00 ~ 1.12 -12.27 -112.55 1331.43 3 0.00 -0.37
6.04 -1.12 -19.01 -112.55 651.65 0.00 6.81 197.72
6.04 0.00 14.76 6.81 298.26

14.76 -0.37
6 0.00 12.06

0.00 '23.35 -256.57 4 0.00 0.00
6.04 -23.35 -397.59 0.00 15.25 442.78
6.04 12.06 14.76 15.25 667.92

911 -------------------------------------------- 14.76 0.00
0.09 -3940.31
0.00 0.00 0.01 5 0.00 0.00

12.00 0.00 0.00 0.00 3.71 -2.38 -45.23 -280.45
12.00 -4046.34 14.76 6.22 72.05 -10.31 -675.27

14.76 0.00
2 0.00 0.00

0.00 44.67 630.22 6 0.00 12.06
12.00 44.67 1166.22 0.00 -23.35 . -677.75
12.00 0.00 14.76 -23.35 -1022.35

14.76 12.06
3 0.00 -0.37 913 ------------------_•• _----------------------

0.00 6.81 115.99 1 0.00 -4176.76
12.00 6.81 197.72 0.00 0.00 0.00
12.00 -0.37 34.75 0.00 0.00

34.75 -4778.56
4 0.00 0.00

0.00 15.25 259.75 2 0.00 0.00
12.00 15.25 442.78 0.00 44.67 1825.49
12.00 0.00 34.75 44.67 3377.63 '

34.75 0.00
5 0.00 0.00

0.00 -1.12 -19.01 -112.55 651.65
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6 0.00 12.06
0.00 3.66 -1907.60
7.00 3.66 -1881.99
"7.00 12.06

916 ._--.-.------------------------------.--.---
1 0.00 ·4778.56

0.00 . 0.00 -0.01
7.00 0.00 -0.01
7.00 -4778.56
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F RAM EEL E MEN T FOR C E S

ElT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL.
ID CONDo ENOl SHEAR MOMEtH fORCE SHEAR MOMENT TORQ

7.00 12.06
915 -------------------------------------.-----~

1 0.00 -4778.56
0.00 0.00 0.00
7.00 0.00 '0.01
7.00 -4n8.56 .

QU.?2L4.000 .-11:37...._ ... FiLename: 7THST·LO.F3f Pa9L.E
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SALT RIVER BRIDGES - SCOUR arH STREET BRIDGE) "7THST_LO" -

F RAM E ELEMENT FORCES

ElT LOAD DIST 1-2 PLANE AXIAL '-3 PLANE AXIAL
ID eONO ENDI SHEAR MOHENT FORCE SItEAR MOMENT TORQ

3 0.00 -0.37
0.00 6.81 29S.26

34.75 6.81 534.94
34.75 -0.37

4 0.00 0.00
0.00 15.25 667.92

34.75 15.25 1197.96
34.75 0.00

5 0.00 0.00
0.00 6.22 72.05 -10.31 -675.27
4.01 6.96 98.50 0.00 -695.• 51

34.75 9.63 367.19 37.14 65.67
34.75 0.00

6 0.00 12.06
0.00 -23.35 -1022.35

34.75 -23.35 -1833.65
34.75 12.06

914 -------------.----------------------.-------
1 0.00 -4nS.56

0.00 0.00 0.00
7.00 0.00 0.00
7.00 -4nS.56

2 0.00 0.00
0.00 20.94 33n.63
7.00 20.94 3524.23
7.00 0.00

3 0.00 -0.37
"0.00 3.08 534.94
7.00 3.08 556.51
7.00 -0.37

4 0.00 0.00
0.00 6.90 1197.96
7.00 6.90 1246.27
7.00 0.00

5 0.00 0.00
0.00 6.54 367.19 37.14 65.67
7.00 6.54 413.00 37.14 325.65
7.00 0.00

6 0.00 12.06
0.00 -10.56 -1833.65
7.00 -10.56 -1907.60

2

3

4

5

2

3

4

0.00 0.00 .
0.00 -5.48 3524.23
7.00 -5.48 3485.89
7.00 0.00

0.00 -0.37
0.00 ·1.07 556.51
7.00 -1.07 549.04
7.00 -0.37

0.00 0.00
0.00 -2.39 1246.27
7.00 -2.39 1229.53
7.nO 0.00

0.00 0.00 .
0.00 3.03 413.00 37.14 325.65
7.00 3.03 434.23 37.14 585.62
7.00 0.00

0.00 0.00
0.00 -17.05 3485.89
7.00 -17.05 3366.57
7.00 0.00

0.00 -0.37
0.00 -2.88 549.04
7.00 -2.88 528.87
7.00 -0.37

0.00 0.00
0.00 -6.45 1229.53
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F RAM EEL E MEN T FOR C E S

Ell LOAD DIST
I.D CONO ENOl

7.00
7.00

1-2 PU~NE ,AXIAL 1-3 PLANE AXIAL
SHEAR MOMENT FORCE SHEAR MOMENT TORQ
-6.45 1184.35

0.00

5 0.00 0.00
0.00 1.46 . 434.23 37.14 585.62 .
7.00 1.46 444.46 37.14 845.60
7.00 0.00

6 . 0.00 12.06
0.00 9.88 -1881.99
7.00 9.88 -1812.83
7.00 12.06

917 --------------------------------------------
1 0.00 -4778.56

0.00 0.00 -0.01
7.00 0.00 -0.01
7.00 -4778.56

2 0.00 0.00
0.00 -19.88 3366.57
7.00 -19.88 3227.42
7.00 0.00

3 0.00 -0.37
0.00 -3.33 528.87
7.00 -3.33 505.58
7.00 -0.37

4 0.00 0.00
0.00 -7.45 1184.35
7.00 -7.45 1132.21
7.00 0.00

5 0.00 0.00
0.00 1.06 444.46 37.14 845.60
7.00 1.06 451.91 37.14 1105.57
7.00 0.00

6 0.00 12.06
0.00 11.40 -1812.83
7.00 11.40 -1733.02
7.00 12.06



Date:

Grid: 1110"

Sheet: of

Designer: VP.o

I .
I

Checker:

. Job No.3ft.DO

...

.'.-

'Ooi M'Z. ~{)3 ?M ?J.}5 ~Ob

1-01 ThY/c.oL :q.{O Tt>P!cnL
..,/ \J

----- ~ "\l HwL
--,-_.~.

1-03 Bl..OtK&1J 5J)LuMlJ ~H2, BLoc.l<Eb Cotuuu

-----_.---_._.---------------_._---..,---..,--...,......,
i CJ\sB-'3 _ \00 jR-Rooo (:raANSVeRSE) . ....: I

.J
.. -:\
..,

'1
16f- '3Cl6 3D 9 I

-----~~-----------.....----........--~-.-i · ·"1
t'11: l1lP/eoL ·1
..2-zeL______ i

"t'2! . Blocksb CoLtlHl.1 t

I

i
I

j.

1~ 1:-ob 115 ---li -::rz4

io~ 1-f.c. ~2.; I
'i

I
':)O~ '~H" -:rn.. I
~~ 'tll6 -:rzt-

1/// //// ////

I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- - -------------- - -'-
03/08/2000 10:18 Filename: nHST T8 Page

"7THST_TR"

o 0 0
R=O 0 1 1 1 0
000

R=O 0 1 1 1 0
, 1 1

R=O 0 1 1 1 0
1 1 1

SALT RIVER BRIDGES' SCOUR (7TH STREET BRIDGE)
C '
C UNITS: KIPS, FEET, SECONDS
C
SYSTEM
C LOAD CONDITION 1, DEAD LOAD
C LOAD CONDITION 2, LIVE LOAD - 2 LANES
C LOAD CONDITION 3, LIVE LOAD - 5 LANES
C LOAD CONDITION 4, WIND ON STRUCTURE (TRANSVERSE,
C LOAD CONDITION 5, WIND ON LIVE LOAD
C LOAD CONDITION 6, STREAM FORCE ON COLUMN
C LOAD CONDITION, 7, TEMPERATURE
C
L=8
C
JOINTS,
C PIER 1 - CAP
301 X=-39.58 Y=1076.05 Z=O.OO
302 X=-30.50 Y=1076.05 Z=O.OO
303 X=-28.00 Y=1076.05 Z=O.OO
304 X=-11.25 Y=1076.05 Z=O.OO
305 X= 0.00 Y=1076.05 Z=O.OO
306 X= 11.25 Y=1076.05 z=o.OO
307 X= 28.00 Y=1076.05 Z=O.OO
308 X= 30.50 Y=1076.05 Z=O.OO
309 X= 39.58 Y=1076.05 Z=O.OO
C PIER 2 - COLUMNS '
701 X=~28.00 Y=1072.80 Z=O.OO
702 X=-28.00 Y=1066.76 Z=O.OO
703 X=-28.00 Y=1054.76 Z=O.OO
704 X=-28.00 Y=1040.00 Z=O.OO
705 X=-28.00 Y=1005.25 Z=O.OO
706 X=-28.00 Y= 998.25 Z=O.OO
707 X=-28.00 Y=991.25 Z=O.OO
708 X=-28.00 Y= 984.25 Z=O.OO
709 X=-28.00 Y= 977.25 z=o.OO
C PIER 2 - COLUMNS
710 X= 0.00 Y=1072.80 Z=O.OO
'711 X= 0.00 Y=1066.76 Z=O.OO
712 X= 0.00 Y=1054.76 Z=O.OO
713 X= 0.00 Y=1040.00 Z=O.OO
714 X= 0.00 Y=1005.25 z=O.OO
715 X= 0.00 Y= 998.25 Z=O.OO
716 X= 0.00 Y= 991.25 Z=O.OO
717 X= 0.00 Y= 984.25 2=0.00
718 X= 0.00 Y= 977.25 Z=O.OO
C PIER 2 - COLUMNS
719 X= 28.00 Y=1072.80 z=o,OO
720 X= 28.00 Y=1066.76 Z=O.OO
721 X= 28.00 Y=1054.76 Z=O.OO
722 X= 28.00 Y=1040.00 Z=O.OO
723 X= 28.00 Y=1005.25 z=o.OO
724 X= 28.00 Y= 998.25 Z=O.OO
725 X= 28.00 Y= 991.25 Z=O.OO
726 X= 28.00 Y= 984.25 Z=O.OO
727 X= 28.00 Y= 977.25 Z=O.OO

RESTRAINTS
C PIER 1
301 R=O 0 1
302 308 1
309 R=O 0 1
C 701 708 1
709 R=1 1 1
C 710 ,717 1
718 R=l 1 1

LONGITUDINAL & OVERTURNING)

03/08/2000 10:18 Filename: 7THST TR Page 2

C 719 726 1 R=O 0 1 1 1 0
727 R=l 1 1 1 1 1

SPRINGS
C
705 K=3285,0,0,0,0,0
706'K=6571,0,0,0,0,0
707 K=6571,0,0,0,0,0
708 K=6571,0,0,0,0,0
C '
714 K=3285,0,0,0,O,0
715 K=6571,0,0,0,0,0
7-16 K=6571,0,O,0,0,0
717 K=6571,0,0,0,0,0
C ,
723 K=3285,0,0,0,0,0
724 K=6571,0,0,0,0,0
725 K=6571,0,0,0,0,0
726 K=6571,0,0,0,0,0

FRAMES
C
NM=5 NL=20 Y=-' 0 0 0 0 0 0 0
C
C ALL MATERIALS CONCRETE: ,
C ROADWAY, 6'-0" DEEP BY. 79'-2" WIDE MODIFIED TYPE VI AASHTO GIRDER,
C ADDITIONAL WEIGHT/MASSS EQUIVALENT TO 2.5" BY 79'-2" CONCRETE INCLUDED TO
C ACCOUNT FOR FUTURE WEARING SURFACE AND BARRIERS.
C FIXED PIER CAP 4'6" BY 6'-6"
1 A= 29.250 1=162.984, 49.36 J=112.80 AS= 29.250, 29.250 E=519120 TC=6E-6 W=4.38
8 ,-
C COLUMN, 5' DIAMETER '
2 A= 19.635 1= 30.680, 30.68 J= 61.36 AS= 19.635, 19.635 E=519120 TC=6E-6 w=2.94
5 '
C SHAFT 7' DIAMETER
3 A= 3b.485 1=117.859,117.86 J=235.72 AS= 38.485, 38.485 E=519120 TC=6E-6 w=5.77
3
t SHAFT 7' DIAMETER
4 A= 3b.485 1=117.859,117.86 J=235.72 AS= 38.485, 38.485 E=519120 TC=OE-6 w=O.OO
o
C RIGID MEMBER LINK
5 A= 19.635 1= 30.680, 30,68 J= 61.36 AS= 19.635, 19.635 E=519120 TC=6E-6 w=O.OO
o
C
C load Case I DL (Super, Abut,& Pier Diaph Load, &SDl)
1 PLD= 5.833 -320.952 0
2 PlD= 1.750 -320.952 0 9.250 -320.952 0
3 PlD= 2.750 -320.952 0 10.250 -320.952 0
4 PLD= 3.750 -320.952 0 11.250 -320.952 0
5 PLD= 4.750 -320.952 0 12.250 -320.952 0
6 PlD= 3.250 -320.952 0
C
C Load Case II - LL+I (2 Lanes)
7 PLD= 1.750 -17.494 0 9.250 -52.481 0
8 PLD= 2.750 -63.246 0 10.250 -28.259 0
C
C Load Case III • LL+I (5 Lanes)
9 PLD= 1.750 -34.315 0 9.250 -37.342 0
10 PLD= 2.750 -36.333 0 10.250 -43.398 0
11 PlD= 3.750 -43.398 0 11.250 -36.333 0
12 PLD= 4.750 -37.342 0 12.250 -34.315 0
c
C Load tase IV WIND LOAD ON STRUCTURE
C
C wind on superstructure is load #13
C tran: 50 psf on 12.750' height (GLOBAL X DIR)
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714,714,715 M=4 NSL=O 000 0 0 0 20 G=3,1,1,1
719,719,720 M=2 NSL=O 0 0 0 15 0 0 20
720,720,721 M=2 NSL=O 0 0 0 0 0 17 20
721,721,722 M=2 NSL=O 000 0 0 18 20
722,722,723 M=3 NSL=O 0 0 0 0 0 19 20
723,723,724 M=4 NSL=O o 0 0 0 0 0 20 G=3,1,1,1
C
LOADS
C,Load Case III STREAM FORCE - BUOYANCY
702 L=7 F=O.OOO, 14.76, 0.000, 0.000, 0.000, 0.000
703 L=7 F=O.OOO, 18.16, 0.000, 0.000, 0.000, 0.000
704 L=7 F=O.OOO, 83.40, 0.000, 0.000, 0.000, 0.000
711 L=7 F=O.OOO, 14.76, 0.000, 0.000, 0.000, 0.000
712 L=7 F=O.OOO, 18.16, 0.000, 0.000, 0.000, 0.000
~713 L=7 F=O.OOO, 83.40, 0.000, 0.000, 0.000, 0.000
720 L=7 F=O.OOO, 14.76, 0.000, 0.000, 0.000, 0.000
721 L=7 F=O.OOO, 18.16, 0.000, 0.000, 0.000, 0.000
722, L=7 F=O.OOO, 83.40, 0.000, 0.000, 0.000, 0.000
C
C Load Case IV WIND LOADS - OVERTURNING FORCE
304 L=4 F=O.OOO, 213.8, 0.000, 0.000, 0.000, 0.000

G=3,1,1,1

o 20o 20
o 20
o 20
o 20
o 20
o 20
o 20

o 0 20
o 17 20
o 18 20
o 10 20
o 0 20
o 0 20
o 17 20
o 18 20
o 19 20

14 16
14 16
14 16
14 16
14 16
14 16
14 16
14 16

o 0 0 15
000 0
000 0
000 0
000 0
00 0 15
000 0
o 0 0 0
000 0

o 0 13
o 0 13
7 9 13
8 10 13
o 11 13
o 12 13
o 0 13
o 0 13

NSL=O
NSL=O
NSL=O
NSL=O
NSL=O
NSL=O
NSL=O
NSL=O
NSL=O

NSL=1
NSL=O
NSl=2
NSL=3
NSL=4
NSL=5
NSL=O
NSL=6

M=2
M=2
M=2
M=3
M=4
M=2
M=2
M=2
M=3

M=5
M=5
M=5

M=1
M=1
M=1
M=1
M=1
M=1
M=1
M=1

C long: 12 psf on 12.750' height (GLOBAL Z DIR)
C
13 WL=1.226 0.000 0.000
C
C wind on substructure is load #14 &#15
C,Fixed Pier Cap
C tran: 40 psf On 4.50' width (axis 3 - ~ DIR)
C long: 40 psf on 79.17' width (axis 2 - Z DIR)
C
14 WL=O.015 0.000 0.000
C .
C Column
C tran: 40 pSf on 5.00' width (axis 3 - X DIR)
C long: 40 psf on 5.00' width (axis 2 - Z DIR)
C
15 WG=0.200 0.000 0.000
C
C Load Case V WIND LOAD ON LIVE LOAD
C
C wind on live load is load #16
C tran: 100 plf at 6' above deck plus half girder depth' (axis 3 - X DIR)
C long: 40 plf at 6' above deck plus half girder depth (axis 1 - Z DIR)
C' ,
16 WL=0.207 0.000 0.000
C
C Load Case VI STREAM FORCE
C
C Blocked Column - 9' Diameter
C
17 TRAP=O.O 6.2160.446 -1.00 5.004 0.359
C
C Column - 5' Diameter
C
18 TRAP=O.O 2.780 0.200 -1.00 1.951 0.140
C
C Drilled Shaft - 7' Diameter
C
19 TRAP=O.O 2.731 0.196 -1.000.000 0.000
C
C Load Case VIII TEMPERATURE
C
20 T=-40,0,0
C
C PIER 2 - CAP
301,301,302 LP=1,0
302,302,303
303,303,304
304,304,305
305,305,306
306,306,307
307,307,308
308,308,309
C PIER 2 - CAP TO COLUMN
309,303,701 '
310,305,710
311,307 719 '
C'PIER 2 • COLUMN
701,701,702
702,702,703
703,703,704
704,704,705
705,705,706
710,710;711
711 ,711 ,712
712,712,713
713,713,714
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) l7THST_TR"

F RAM EEL E MEN T FOR C E •

5

ELT LOAD
10 CONO

-S.73

0.00 0.00
0.00 0.00

AXIAL
TORQ

-7.77 104.91
-7.77 79.64

1-3 PLANE
SHEAR MOMENT

4.37

AXIAL
FORCE

-67.03

-63.28

-8.79

-63.28

1-2 PLANE
SHEAR MOMENT
5.36 -158.82
5.36 -141.41

-lS.99 -1213.93
-18.99 -1275.64

DIST
ENOl
0.00
3.25
3.25

0.00
0.00
3.25
3.25

7

ELT LOAD
ID COND

S 0.00
0.00 -3.29 96.28
3.25 -3.29 S5.59
3.25 4.37

701 ------.-----------.-------------------------
0.00 -1038.76
0.00 -3.18 139.17
6.04 -3.18 119.94
6.04 -1056.55 .

0.00 -67.03
0.00 -1.21 58.41
6.04 ' -1.21 51.0S
6.04

Jt:.

2

It...,r'' -.1/')#0. '"

AXIAL
TORQ

104.91
79.64

1-3 PLANE
SHEAR MOMENT

0.00

0.00

AXIAL
FORCE

150.00

0.00

5.67 -174.44
5.67 -156.01

0.45 -43.95
0.45 -42.49

1-2 PLANE
SHEAR MOMENT
31.76 -945.44
31.76 -842.21

0.00

. -40.50
-16.15 -1356.41 -7.77
-16.15 -140S.90 -7.77

-40.50

-8.73

OIST
ENOl
0.00
3.25
3.25

0.00
0.00
3.25
3.25

6 0.00
0.00
3.25
3.25

7 0.00
0.00
3.25
3.25

S 0.00
0.00
3.25
3.25

311 --------------------------------------------

1"

55.92
18.26

2.21

8.79

-38.S2
-32.93

-61.45

127.08

127.08

2.21

-61.45
52.S0
45.86

-941.68
-737.01

:~riJ:ri~
8.79

103.77
-1992.S2 -6.23
-17S0.59 -6.23

103.77

4.37

5.36
5.36

0.37
1.58

35.14
35.14

33;89
33.89

-1.15
'1.15

7

0.00
0.00
6.04
6.04

0.00
0.00
6.04
6.04

0.00
0.00
6.04
6.04

0.00
0.00
6.04
6.04

8 0.00

6

5

f,?'

w/~~b

~/t.t-

4

W/{"'!'

3 0.00

A 0.00
'" 6.04tt..4-J' ~...!.r 6.04

-2.21

-S.79

-40.02
-38.82

-63.27

-2.21

-62.36

-63.21

4.89

-62.36
-73.02
-68.36

-11.44
-10.60

-927.34
-S25.29

-1039.87
-2SS.S3
-270.74

-1039.87

4.89

0.37
0.37

1.44
1.44

0.26
0.26

5.56
5.56

31.40
31.40

0.00
0.00
3.25
3.25

2 0.00
0.00
3.25
3.25

3 0,00
0.00
3.25
3.25

4 0.00
0.00
3.25
3.25

5 0.00
0.00
3.25
3.25

6 0.00
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_TR"

F RA ME E L E MEN T FOR C E S F RAM E E L E MEN T FOR C E S

ELT LOAD DIST 1-2 PLANE AXIAL' 1-3 PLANE AXIAL ELT LOAD DIST 1-Z PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ ID COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

0.00 3.29 -85.59
6.04 3.29 -65.n 2 0.00 -67.03
'6.04 4.37 0.00 -1.21 36.51

702 -----------.------------.------------------- 14.76 -1.21 18.60
1 0.00 -1056.55 14.76 -67.03

0.00 -3.18 119.94
12.00 -3.18 81.74 3 0.00 -61.45
12.00 -1091.89 0.00 -1.15 32.06

14.76 -1.15 15.08
2 0.00 -67.03 14.76 -61.45

0.00 -1.21 51.08
12.00 -1.21 36.51 4 0.00 ' 127.08
12.00 -67.03 0.00 33.89 -330.3,8

14.76 33.89 169.77
3 0.00 -61.45 14.76 127.08

0.00 -1.15 45.86
12.00 -1.15 32.06 5 0.00 2.21
12.00 -61.45 0.00 1.58 -14.00

14.76 1.58 9.28
4 0.00 127.08 14.76 2.21

0.00 33.89 ·737.01
12.00 33.89 -330.38 6 0.00 8.79
12.00 127.08 0.00 5.36 -44.75

14.76 5.36 34.34
5 0.00 2.21 14.76 8.79

0.00 1.58 -32.93
12.00 1.58 -14.00 7 0.00 136.69
12.00 2.21 0.00 102.46 -940.47 -1.40 -26.53

7.61 121.99 -84.05 0.00 -31.73
6 0.00 8.79 14.76 137.37 844.52 1.10 -27.66

0.00 5.36 -109.05 14.76 136.69
12.00 5.36 -44.75
12.00 8.79 8 0.00 4.37

0.00 3.Z9 -Z6.25
7 0.00 118.53 14.76 3.Z9 22.30

0.00 35.14 -1780.59 -6.Z3 18.26 14.76 4.37
12.00 10Z.46 -940.47 -1.40 ·Z6.53 704 -----------------------------------_._------
12.00 118.53 1 0.00 -1135.36

0.00 -3.18 34.75
8 0.00 4.37 34.75 -3.18 -75.87

0.00 3.29 -65.72 34.75 -1335.97
12.00 3.Z9 -26.Z5
12.00 4.37 2 0.00 -67.03

703 -------------------------------------------- 0.00 -1.21 18.60
1 0.00 -1091.89 34.75 -1.21 -23.58

0.00 -3.18 81.74 34.75 -67.03
14.76 -3.18 34.75
14.76 -1135.36 3 0.00 -61.45

0.00 ·1.15 15.08
34.75 -1.15 -Z4.88
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) 117THST_TRII
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_TRII

FR A ME E L. E MEN T FOR C E S F RAM E ELEMENT FOR C E S

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID. COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

34.75 -61.45 0.00 0.43 64.10
7.00 0.43 67.15

4 0.00 127.08 7.00 2.21
0.00 33.89 169.77

34.75 33.89 1347.29 6 0.00 8.79
34.75 127.08 0.00 1.44 220.53

7.00 1.44 230.63
5 0.00 2.21 7.00 8.79

0.00 1.58 9.28
34.75 1.58 64.10 7 0.00 220.09
34.75 2.21 0.00 2.97 3392.29 1.10 10.72

7.00 2.97 3413.09 1.10 18.45
6 0.00 8.79 7.00 220.09

0.00 5.36 34.34
34.75 5.36 220.53 8 0.00 4.37
34.75 8.79 0.00 0.87 136.60

7.00 0.87 142.69
7 0.00 220.09 7.00 4.37

0.00 137.37 844.52 1.10 -27.66 706 ------------------.-------------------------
2.75 101.04 1222.30 1.10 -24.62 1 0.00 -1335.97

10.25 57.64 1980.09 1.10 -16.34 0.00 0.27 -86.62
34.75 57.64 3392.29 1.10 10.72 7.00 0.27 -84.73
34.75 220.09 7.00 -1335.97

8 0.00 4.37 2 0.00 -67.03
0.00 3.29 22.30 0.00 -0.03 -28.14

34.75 3.29 136.60 7.00 -0.03 -28.34
34.75 4.37 7.00 -67.03

705 ----------------------_ ••• - •• --_.-----------
1 0.00 -1335.97 3 0.00 -61.45

0.00 -1.54 -75.87 0.00 0.04 -28.98
7.00 -1.54 -86.62 7.00 0.04 -28.74
7.00 -1335.97 7.00 -61.45

2 0.00 -67.03 4 0.00 127.08
0.00 ·0.65 -23.58 0.00 -16.09 1415.24
7.00 -0.65 -28.14 7.00 -16.09 1302.61
7.00 '-67.03 7.00 127.08

3 0.00 -61.45 5 0.00 2.21
0.00 -0.59 -24.88 0.00 -0.78 67.15
7.00 -0.59 -28.98 7.00 -0.78 61.67
7.00 -61.45 7.00 2.21

4 0.00 127.08 6 0.00 8.79
0.00 9.71 1347.29 0.00 -2.73 230.63
7.00 9.71 1415.24 7.00 -2.73 211.54
7.00 127.08 7.00 8.79

5 0.00 2.21 7 0.00 220.09
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) I7THST_TR"

F RAM EEL E MEN T FOR C E S

8 0.00 4.37
0.00 -1. 70 142.69
7.00 -1.70 130.76
7.00 4.37

707 --------------------------------------------
1 0.00 -1335.97

0.00 1.04 -84.73
7.00 1.04 -77.45
7.00 -1335.97

2 0.00 -67.03
0.00 0.24 -28.34
7.00 0.24 -26.65
7.00 -67.03

3 0.00 -61.45
0.00 0.30 -28.74
7.00 0.30 -26.62
7.00 -61.45

4 0.00 127.08
0.00 -26.76 1302.61
7.00 -26.76 1115.27
7.00 127.08

5 0.00 2.21
0.00 -1.29 61.67
7.00 -1.29 52.67
7.00 2.21

6 0.00 8.79
0.00 -4.45 211.54
7.00 -4.45 180.39
7.00 8.79

7 0.00 220.09
0.00 -77.52 3032.81 1.10 26.18
7.00 '77.52 2490.18 1.10 33.92
7.00 220.09

8 0.00 4.37
0.00 -2.77 130.76
7.00 -2.77 111.39
7.00 4.37
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8 0.00 . 4.37
0.00 -3.01 111.39
7.00 -3.01 90.36
7.00 4.37

710 --------------------------------------------1 0.00 -1478.24
..." 0.00 -2.38 101.55

./e-- 6.04 -2.38 87.17
6.04 -1496.03

-99.34
-43.19
-37.42

0.95
0.95

F RAM E ELEMENT FOR C E S

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

708 --------------------------------------------
1 0.00 -1335.97

0.00 1.22 -77.45
7.00 1.22 -68.90
7.00 -1335.97

2 0.00 -67.03
0.00 0.31 -26.65
7.00 0.31 -24.51
7.00 -67.03

3 0.00 -61.45
0.00 0.37 -26.62
7.00 0.37 -24.06
7.00 -61.45

4 0.00 127.08
0.00 -29.16 1115.27
7.00 -29.16 911. 12
7.00 127.08

5 0.00 2.21
0.00 -1.40 52.67
7.00 -1.40 42.87
7.00 2.21

6 0.00 8.79
0.00 -4.84 180.39
7.00 -4.84 146.54
7.00 8.79

7 0.00 220.09
0.00 -82.56 2490.18 1.10 33.92
7.00 -82.56 1912.24 1.10 41.65
7.00 220.09

2 0.00
r / 0.00U--f'i ;~ Si't'/l-\.6.04

AXIAL
TORQ

1-3 PLANE
SHEAR MOMENT
1.10 18,45
1.10 26.18

220.09

1-2 PLANE AXIAL
SHEAR MOMENT FORCE

-54.33 3413.09
-54.33 3032.81

DIST
ENOl
0.00
7.00
7.00

ELT LOAD
ID COND
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) I7THST_TR"

F RAM EEL E MEN T FOR C E S

3 0.00 -178.97
) 0.00 -0.29 . 12.29

tL ott r,.Sf$' ..... 6.04 -0.29 10.57
6.04 -178.97

4 0.00 150.00
0.00 31.76 -842.21

{.t--' /'1111' . 6.04 31.76 -650.36
6.04 150.00

5 0.00 0.00

tv/t lA ~ •

0.00 0.45 -42.49
6.04 1.66 -36.14
6.04 0.00

6 0.00 0.00

fA>! lL 0.00 5.67 -156.01
6.04 5.67 -121.77
6.04 0.00

7 0.00 -40.50

$F
0.00 -16.15 -1408.90 -7.77 79.64
6.04 -16.15 -1506.45 -7.n 32.69
6.04 -40.50

8 0.00 -8.73,. 0.00 0.00 0.00
6.04 0.00 0.00
6.04 -8.73

711 ---------------~----------------------------
0.00 -1496.03
0.00 -2.38 87.17

12.00 -2.38 58.59
12.00 -1531.37

2 0.00 -99.34 .
0.00 0.95 -37.42

12.00 0.95 -25.96
12.00 -99.34

3 0.00 -178.97
0.00 -0.29 10.57

12.00 -0.29 7.14
12.00 -178.97

4 0.00 150.00
0.00 31.76 -650.36

12.00 31.76 -269.21

ELEMENT FOR C E S

DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

12.00 150.00

0.00 0.00
0.00 1.66 -36.14

12.00 1.66 -16.26
12.00 0.00

0.00 0.00
0.00 5.67 -121.n

12.00 5.67 -53.73
12.00 0.00

7 0.00 -25.74
0.00 -16.15 -1506.45 -7.n 32.69
2.66 0.00 -1527.73 -6.61 13.60

12.00 51.17 -1281.78 -2.94 -30.57
12.00 -25.74

8 0.00 -8.73
0.00 0.00 0.00

12.00 0.00 0.00
12.00 -8.73

712 -----------~--------------------------------
1 0.00 -1531.37

0.00 -2.38 58.59
14.76 -2.38 23.44
14.76 -1574.84

2 0.00 -99.34
0.00 0.95 -25.96

14.76 0.95 -11.87
14.76 -99.34

3 0.00 -178.97
0.00 -0.29 7.14

14.76 -0.29 2.93
14.76 -178.97

4 0.00 150.00
0.00 31.76 -269.21

14.76 31.76 199.61
14.76 150.00

5 0.00 0.00
0.00 1.66 -16.26

14.76 1.66 8.18
14.76 0.00

6 0.00 0.00
0.00 5.67 -53.73

6

5
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F RAM E

ELT LOAD
ID COND

1-2 PLANE AXIAL 1-3 PLANE AXIAL
SHEAR MOMENT FORCE SHEAR MOMENT TORQ

-~.~

DIST
ENDI
6.04

ELT LOAD
10 ·COND
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_TR"

F RAM EEL E MEN T FOR C E S
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C S I / SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 20
PROGRAM:SAP90/FILE:\7thst.F3F

SALT RIVER BRIDGES' SCOUR (7TH STREET BRIDGE) "7THST_TR"

F RAM EEL E MEN T FOR C E S

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENOl SHEAR MOMENT FORCE, SHEAR MOMENT TORQ 10 COHO ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

14.76 5.67 29.96 0.00 0.00 0.00
14.76 0.00 34.75 0.00 0.00

34.75 -8.73
7 0.00 -7.58 714 -----------------"-----------------"--------

0.00 51.17 -1281.78 -2.94 -30.57 1 0.00 -1775.45
14.76 86.08 -253.79 ~0.43 -54.41 0.00 ·1.12 -59.32
14.76 -7.58 7.00 ·1.12 -67.14

7.00 -1775.45
8 0.00 -8~73

0.00 0.00 0.00 2 0.00 -99.34
14.76 0.00 0.00 0.00 0.48 21.31
14.76 -8.73 7.00 0.48 24.66

713 -------------------------------------------- 7.00 -99.34
1 0.00 -1574.84

0.00 -2.38 23.44 3 0.00 -178.97
34.75 -2.38 -59.32 0.00 -0.14 -7.00
34.75 -1775.45 7.00 -0.14 -7.95

7.00 -178.97
2 0.00 -99.34

0.00 0.95 -11.87 \ 4 0.00 150.00
34.75 0.95 21.31 0.00 8.60 1303.38
34.75 -99.34 7.00 8.60 1363.58

7.00 150.00
3 0.00 -178.97

0.00 -0.29 2.93 5 0.00 0.00
34.75 -0.29 -7.00 0.00 0.48 65.73
34.75 -178.97 7.00 0.48 69.06

7.00 0.00
4 0.00 150.00

0.00 31.76 199.61 6 0.00 0.00
34.75 31.76 1303~38 0.00 1.61 226.99
34.75 150.00 7.00 1.61 238.23

7.00 0.00
5 0.00 0.00

0.00 1.66 8.18 7 0.00 75.82
34.75 1.66 65.73 0.00 56.37 3836.95 2.97 9.39
34.75 ·0.00 7.00 56.37 4231.54 2.97 30.19

7.00 75.82
6 0.00 0.00

0.00 5.67 29.96 8 0.00 -8.73
34.75 5.67 226.99 0.00 0.00 0.00
34.75 0.00 7.00 0.00 0.00

7.00 -8.73
7 0.00 75.82 715 --~-----------------------------------------

0.00 86.08 -253.79 -0.43 -54.41 1 0.00 -1775.45
2.29 92.14 -49.45 0.00 -54.90 0.00 0.26 -67.14

34.75 133.54 3836.95 2.97 9.39 7.00 0.26 -65.29
34.75 75.82 7.00 -1775.45

8 0.00 -8.73
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C S lIS AP 9 a - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 22
PROGRAM;SAP90/FILE:\7thst.F3F

SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) I17THST_TRII

F RAM E E L E MEN T FOR C E S F RAM E ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ ID COND ENDI SHEAR MOMENT FORCE SHEAR. MOMENT TORQ

2 0.00 -99.34 4 0.00 150.00
0.00 -0.05 24.66 0.00 -26.26 1251.07
7.00 -0.05 24.34 7.00 -26.26 1067.23
7.00 -99.34 7.00 150.00

3 0.00 -178.97 5 0.00 0.00
0.00 0.03 -7.95 0.00 -1.30 63.58
7.00 0.03 -7.75 7.00 -1.30 54.45
7.00 -178.97 7.00 0.00

4 0.00 150.00 6 0.00 0.00
0.00 -16.07 1363.58 0.00 -4.52 219.11
7.00 -16.07 1251.07 7.00 -4.52 187.45
7.00 150.00 7.00 0.00

5 0.00 0.00 7 0.00 75.82
0.00 -0.78 69.06 0.00 -62.66 4040.16 2.97 50.98
7.00 -0.78 63.58 7.00 -62.66 3601.56 2.97 71.78
7.00 0.00 7.00 75.82

6 0.00 0.00 8 0.00 -8.73
0.00 -2.73 238.23 0.00 0.00 0.00
7.00 -2.73 219.11 7.00 0.00 0.00
7.00 0.00 7.00 -8.73

717 -------.---------.-------------- .• ------- •. -
7 0.00 75.82 1 0.00 -1775.45

0.00 -27.34 4231.54 2.97 30.19 0.00 0.99 -59.32
7.00 -27.34 4040.16 2.97 50.98 7.00 0.99 -52.39
7.00 75.82 7.00 -1775.45

8 0.00 '8.73 2 0.00 -99.34
0.00 0.00 0.00 0.00 -0.32 22.45
7.00 0.00 0.00 7.00 ~0.32 ·20.19
7.00 -8.73 7.00 -99.34

716 ---.---- •. --- .. - ••••••• --.--------.---------
1 0.00 -1n5.45 3 0.00 -178.97

0.00 0.85 -65.29 0.00 0.12 ·7.05
7.00 0.85 -59.32 7.00 0.12 -6.25
7.00 -1n5.45 7.00 '178.97

2 0.00 -99.34 4 0.00 150.00
0.00 -0.27 24.34 0.00 -28.55 1067.23
7.00 '0.27 22.45 7.00 '28.55 867.38
7.00 -99.34 7.00 150.00

3 0.00 -178.97 5 0.00 0.00
0:00 0.10 -7.75 0.00 -1.42 54.45
7.00 0.10 -7.05 7.00 -1.42 44.49
7.00 -178.97 7.00 0.00
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C S I / SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 24
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SALT RIVER BRIDGES - SCOUR (lTH STREET BRIDGE) "7THST_TR"

F RAM E E L E MEN T F.O R C E S F RAM E ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST '-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COND ENOl SHEAR - MOMENT FORCE SHEAR MOMENT TORQ

6 0.00 0.00 '"1 8 0.00 4.37
0.00 -4.93 187.45 0.00 '3.29 85.59
7.00 -4.93 152.97 6.04 -3.29 65.72
7.00 0.00 6.04 4.37

720 -------------------.------------------------
7 -0.00 75.82 1 0.00 -1057.66

0.00 -70.84 3601.56 2.97 71.78 0.00 5.56 -237.13
7.00 -70.84 3105.69 2.97 92.58 12.00 5.56 -170.35
7.00 75.82 12.00 -1093.00

8 0.00 -8.73 2 0.00 4.89
0.00 0.00 0.00 0.00 0.26 -9.04
7.00 0.00 0.00 12.00 0.26 -5.93
7.00 -8.73 12.00 4.89

719 --------------------------------------------
1 0.00 -1039.87 3 0.00 -62.36

0.00 5.56 -270.74 0.00 1.44 -59.68
'J>t.. 6.04 5.56 -237.13 12.00 1.44 -42.46

6.04 -1057.66 12.00 -62.36

2 0.00 4.89 4 0.00 -63.27

~I.-".r/z ~ ~I'" "
0.00 0.26 -10.60 0.00 31.40 -635.62
6.04 0.26 -9.04 12.00 31.40 -258.80
6.04 4.89 12.00 -63.27

3 0.00 -62.36 5 0.00 -2.21

It ~.r/ e;-$l''' to-
0.00 1.44 -68.36 0.00 1.58 -32.93
6.04 1.44 -59.68 12.00 1.58 -14.00
6.04 -62.36 12.00 -2.21

4 0.00 -63.27 6 0.00 -8.79

wlr.PA-f>
0.00 31.40 -825.29 0.00 5.36 -109.05
6.04 31.40 -635.62 12.00 5.36 -44.75
6.04 -63.27 12.00 -8.79

5 0.00 -2.21 7 0.00 -48.52

tJI to/A It, . 0.00 0.37 -38.82 0.00 -18.99 -1390.32 -7.77 32.69
6.04 1.58 -32.93 3.13 0.00 -1419.82 -6.41 10.48
6.04 -2.21 12.00 48.33 -1199.71 -2.94 -30.57

12.00 -48.52

WiLL-
6 0.00 -S.79

0.00 5.36 -141.41 '8 0.00 4.37
6.04 5.36 -109.05 0.00 -3.29 65.72
6.04 -8.79 12.00 -3.29 26.25

12.00 4.37
7 0.00 -63.28 721 ------------------.- •. -----------------_.--.

0.00 -18.99 -1275.64 -7.77 79.64 1 0.00 -1093.00
Sf 6.04 -18.99 '1390.32 -7.77 32.69 0.00 5.56 -170.35

6.04 -63.28
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C S I I SAP 9 0 - - FINITE ELEMENT ANALYSIS OF STRUCTURES PAGE 26
PROGRAM:SAP90/FILE:\7thst.F3F

SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_TR"

F RAM E E L E MEN T FORCES F RAM E E L E MEN T FORCES

ELT LOAD DIST 1-2. PLANE AXIAL 1-3 PLANE AXIAL ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
10 COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ 10 COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

14.76 5.56 -88.21 34.75 1.44 28.63
14.76 -1136.47 34.75 -62.36

2 0.00 4.89 4 0.00 -63.27
0.00 0.26 -5.93 0.00 31.40 204.68

14.76 0.26 -2.11 34.75 31.40 1295.89
14.76 4.89 34.75 -63.27

3 0.00 -62.36 5 0.00 -2.21
0.00 1.44 -42.46 0.00 1.58 9.28

14.76 1.44 -21.26 34.75 1.58 64.10
14.76 -62.36 34.75 -2.21

4 0.00 -63.27 6 0.00 -8.79
0.00 31.40 -258.80 0.00 5.36 34.34

14.76 31.40 204.68 34.75 5.36 220.53
14.76 -63.27 34.75 -8.79

5 0.00 -2.21 7 0.00 53.04
0.00 1.58 -14.00 0.00 83.25 -213.60 -0.43 -54.41

14.76 1.58 9.28 2.29 89.30 -15.76 0.00 -54.90
14.76 -2.21 34.75 130.70 3778.53 2.97 9.39

34.75 53.04
6 0.00 -8.79

0.00 5.36 -44.75 8 0.00 4.37
14.76 5.36 34.34 0.00 -3.29 -22.30
14.76 -8.79 34.75 -3.29 -136.60

34.75 4.37
7 0.00 -30.36 723 --~- ••• -----.-.---.--.--.------------ •. -----

0.00 48.33 -1199.71 -2.94 -30.57 1 0.00 -1337.08
14.76 83.25 -213.60 -0.43 -54.41 0.00 3.02 105.16
14.76 -30.36 7.00 3.02 126.32

7.00 -1337.08
8 0.00 4.37

0.00 -3.29 26.25 2 0.00 4.89
14.76 -3.29 -22.30 0.00 0.12 6.89
14.76 4.37 7.00 0.12 7.71

722 ---------------------- ••• -.----------------- 7.00 4.89
1 0.00 -1136.47

0.00 5.56 -88.21 3 0.00 -62.36
34.75 5.56 105.16 0.00 0.76 28.63
34.75 -1337.08 7.00 0.76 33.96

7.00 -62.36
2 0.00 4.89

0.00 0.26 -2.11· 4 0.00 -63.27
34.75 0.26 6.89 0.00 8.41 1295.89
34.75 4.89 7.00 8.41 1354.78

7.00 -63.27
3 0.00 -62.36

0.00 1.44 -21;26 5 0.00 -2.21
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SALT RIVER BRIDGES - SCOUR (7TH STREET BRIDGE) "7THST_TR"

F RAM EEL E MEN T FOR C E S

ELT LOAD
10 COND

-8.79

53.04
3778.53 2.97
4162.74 2.97

53.04

1-2 PLANE
SHEAR MOMENT
0.43 64.10
0.43 67.15

8 0.00 4.37
0.00 1.70 -142.69
7.00 1.70 -130.76
7.00 4.37

725 -------------------_ .. _---------------------
1 0.00 -1337.08

0.00 -1.02 127.73
7.00 -1.02 120.59
7.00 -1337.08

1-3 PLANE AXIAL
SHEAR MOMENT TORQ
2.97 30.19
2.97 50.98

53.04

1-2 PLANE AXIAL
SHEAR MOMENT FORCE

-27.32 4162.74
-27.32 3971.47

DIST
ENOl
0.00
7.00
7.00

ELT LOAD
ID COND

9.39
30.19

1-3 PLANE AXIAL
SHEAR MOMENT TORQ

-2.21

-8.79

AXIAL
FORCE

220.53
230.63

1.44
1.44

54.89
54.89

DI5T
ENOl
0.00
7.00
7.00

6 0.00
0.00
7.00
7.00

7 0.00
0.00
7.00
7.00

8 0.00 4.37
0.00 -0.87 -136.60
7.00 -0.87 -142.69
7.00 4.37

724 -----.--------------------------~-----------1 0.00 ' ,-1337.08
0.00 0.20 126.32
7.00 0.20 127.73
7.00 -1337.08

2 0.00
0.00
7.00
7.00

3 0.00
0.00
7.00
7.00

4 0.00
0.00
7.00
7.00

5 0.00
0.00
7.00
7.00

6 0.00
0.00
7.00
7.00

7 0.00

-0.04
-0.04

0.02 .
0.02

-16.07
-16.07

-0.78
-0.78

-2.73
-2.73

7.71
7.43

33.96
34.06

1354.78
1242.29

67.15
61.67

230.63
211.54

4.89

4.89

-62.36

-62.36

-63.27

-63.27

-2.21

-2.21

-8.79

-8.79

53.04

2 0.00
0.00
7.00
7.00

3 0.00
0.00
7.00
7.00

4 0.00
0.00
7.00
7.00

5 0.00
0.00
7.00
7.00

6 0.00
0.00
7.00
7.00

7 0.00
0.00
7.00
7.00

8 0.00
0.00
7.00
7.00

-0.11
-0.11

-0.31
-0.31

-26.18
-26.18

-1.29
-1.29

-4.45
-4.45

-62.00
-62.00

2.77
2.77

4.89
7.43
6.69

4.89

-62.36
34.06
31.92

. -62.36

-63.27
1242.29
1059.04

-63.27

-2.21
61.67
52.67

-2.21

-8.79
211.54
180.39

-8.79

53.04
3971.47 2.97
3537.49 2.97

53.04

4.37
-1'30.76
-111.39

4.37

50.98
71.78
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F RAM EEL E MEN T FOR C E S

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
10 COND ENOl SHEAR MOMENT FORCE SHEAR MOMENT TORQ

726 --------------------------------------------1 0.00 . -1337.08
0.00 -1.31 120.59
7.00 "1.31 111.40
7.00 -1337.08

2 0.00 4.89
0.00 "0.12 6.69
7.00 -0.12 5.84
7.00 4.89

3

4

5

6

7

8

0.00 -62.36
0.00 -0.38 31.92
7.00 -0.38 29.23
7.00 -62.36

0.00 -63.27
0.00 -28.44 1059.04
7.00 -28.44 859.93
7.00 -63.27

0.00 -2.21
0.00 -1.40 52.67
·7.00 -1.40 42.87
7.00 -2.21

0.00 -8.79
0.00 -4.84 180.39
7.00 -4.84 146.54
7.00 -8.79

0.00 53.04
0.00 -70.03 3537.49 2.97 71.78
7.00 -70.03 3047.30 2.97 92.58
7.00 53.04

0.00 4.37
0.00 3.01 -111.39
7.00 3.01 -90.36
7.00 4.37
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Project: I Salt River Bridges Scour·

Item: I 7th street Bridge

D:\My Documents\Projects\1317 Salt River Bridges\7th Street\exce!\(col top.xls]Sheet1
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Job No. / 1317.00 Sheet:

Designer: I VPD Date:

Checker: I Date:

LOADS AT TOP OF COLUMN - PIER 2 (Cant)

CASE- 3 MOMENT

DL LL+I WIND WL LF SF RST
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

---
Col 1 - My 139 58 981 141 0 1,993 86
Co11- Mx 0 0 124 25 56 56 12
Co12- My 102 43 885 156 0 1,409 0
Co12-Mx 0 0 124 25 56 . 80 12

. COI3-My 271 68 864 141 0 1,276 86
Co13-Mx 0 0 J.24 25 56 80 12

GRP-I GRP-II GRP-1I1 GRP-IV GRP-V GRP-VI
(K-FT)· (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

Co11- My 2,853 4.001 3,369 2,914 3,954 3,346
Co11- Mx 73 . 234 226 89 240 233
Co12- My 2,024 3,081 2,535 .1,987 2,962 2,437
Co12- Mx 104 264 257 119 270 262
COI3-My 2,071 3,046 2,532 2,122 3,035 2,542
Co13-Mx 104 264 257 119 270 262

DRILLED SHAFT LOAD AT PIER 2

DRILLED SHAFT DIAMETER =/ . 71FT 5.n IKiFTWT=I

LENGTH TO 100-YR FLOOD SCOUR =1 6J..5J.IFT WT=I 355.1 IKIPS

COL-1 COL-2 COL-3
(100-YR) (10o-YR) (100-YR)

0.19 LL+I = 67.03 178.97 62.36

LL= 56 150 52
DL= 1,039 1,478 1,040

SF+B = (104) 41 63

DL+LL-B = 991 1,669 1,155

3/8/00
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SALT RIVER BRIDGES - 7TH STREET BRIDGE - PIER 2 COLUMN
9
4
1 36
0
2 . 1.0 6.0 0 57.00 0.00 0.00

3500 29000000 0.0030 60000
60.00 0.00 0.00 0.00
27.80 2.25 36

LoAD AT TOP NO PILE
0.99 0.50 0.00 0.00 19.00 71.97 1 . 1 3.00 AGS B

139 0, 68 68 58 981 141 0 0 86 1993
0 0 0 0 0 124 25 56 0 12 56

1039 0 62 62 67 130 9 ·0 0 4 104
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0 0
·0 0 0 0 0 0

0 0 0 0 0 0
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TITLE SALT RIVER BRIDGES - 7TH STREET BRIDGE PAGE

***************** Licensed to: T.Y. Lin International ****************
* ** IAI RECOL-PC - VERSION 2.1 06.26.89 *
* ***********************************************************************

COLUMN TYPE
CONCRETE LOOPS ,
TOTAL NO. OF CONCRETE COORD.
STEEL REBAR PATTERN
NUMBER OF STEEL REBAR LOOPS
TOTAL NO. OF STEEL REBARS
PLOT TYPE
DESIGN TYPE
PERCENT STEEL LIMITS

= 9 (CIRCULAR)
= 1
= 40
= 4 (CONCENTRIC LOOPS)
= 1
= 36
= 0 (NO PLOT)
= 2 (CHECK)

(1.00 %MIN. 6.00 %MAX.)

********.****
* BENT DATA *
*************************************************************************

NUMBER OF COLUMNS IN BENT
OUT TO OUT DISTANCE (DIAMETER) OF SPIRAL
DISTANCE FROM TOP COLUMN PLASTIC HINGE TO
CENTER OF GRAVITY OF THE SUPERSTRUCTURE
CENTER TO CENTER SPACING OF COLUMNS

o
=57.00 (INCHES)

= 0.00 (FEET)
= 0.00 (FEET)

******************************
* MATERIAL PROPERTIES (PSI) *
*************************************************************************

ULTIMATE ,CONCRETE COMPRESSIVE STRESS - FC = 3500.
YOUNG S MODULUS FOR CONCRETE - EC = 3372165.
YOUNG S MOOULUS FOR STEEL BARS • ES =' 29000000.
ULTIMATE CONCRETE COMPRESSIVE STRAIN - EO = .003
YIELDING STRESS FOR STEEL'BARS - FY = 60000.
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CONCENTRIC CIRCLE PATTERN

lOOP RADIUS AREA BARS
1 27.80 2.25 36

STEEL REBAR COORDINATES (INCHES)

COORD X Y

1 27.80 0.00
2 27.38 4.83
3 26.12 9.51
4 24.08 13.90
5 21.30 17.87
6 17.87 21.30
7 13.90 24.08
8 9.51 26.12
9 4.83 27.38

10 0.00 27.80
11 -4.83 27.38
12 -9.51 26.12
13 -13.90 24.08
14 -17.87 21.30
15 -21.30 17.87
16 -24.08 13.90
17 -26.12 9.51
18 -27.38 4.83
19 -27.80 0.00
20 -27.38 -4.83
21 -26.12 -9.51
22 -24.08 -13.90
23 -21.30 -17.87
24 -17.87 -21.30
25 -13.90 -24.08
26 -9.51 -26.12
27 -4.83 -27.38
28 0.00 -27.80
29 4.83 -27.38
30 9.51 -26.12
31 13.90 -24.08
32 17.87 -21.30
33 21.30 -17.87
34 ·24.08 -13.90
35 26.12 -9.51
36 27.38 -4.83

THE MAIN lONGITUDINAL STEEL IS ASSUMED TO BE # 14 BARS.

J
':.

CIRCULAR CROSS-SECTION

HX
60.00

cOORD X

1 30.00
2 29.63
3 28.53
4 26.73
5 24.27
6 21.21
7 17.63
8 13.62
9 9.27

10 4.69
11 0.00
12 ~4.69

13 -9.27
14 -13.62
15 -17.63
16 -21.21
17 -24.27
18 -26.73
19 -28.53
20 -29.63
21 -30.00
22 -29.63
23 -28.53
24 -26.73
25 -24.27
26 -21.21
27 -17.63
28 -13.62
29 -9.27
30 -4.69
31 0.00
32 4.69
33 9.27
34 13.62
35 17.63
36 21.21
37 24.27
38 26.73
39 28.53
40 29.63

CONcRETE COORDINATES (INCHES)

y

0.00
4.69
9.27

13.62
17.63
21.21
24.27
26.73
28.53
29.63
30.00
29.63
28.53
26.73
24.27
21.21
17.63
13.62
9.27
4.69
0.00

-4.69
-9.27

-13.62
-17.63
-21.21
-24.27
-26.73
-28.53
-29.63
-30.00
-29.63
-28.53
-26.73
-24.27
-21.21
-17.63
-13.62
-9.27
-4.69

03/08/2000 11:00 Filename: 7THST T.OUT Page 3 '93/08/2000 11:00 Filename: 7THST T.OUT page 4

TITLE SALT RIVER BRIDGES - 7TH STREET BRIDGE
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**************************
* INITIAL REFERENCE DATA * .
*************************************************************************

TOTAL AREA OF THE SECTION AG = 19.55 FT**2
NOMINAL AXIAL LOAD STRENGTH PO = 12996.09 KIPS
TOTAL REINFORCEMENT AREA AST = 81.00 IN**2
PERCENT STEEL = 2.88 %

GROSS MOMENT OF INERTIA ABOUT Y-AXIS IYC = 30.43 FT**4
GROSS MOMENT OF INERTIA ABOUT X-AXIS IXC = 30.43 FT**4

STEEL MOMENT OF INERTIA ABOUT Y-AXIS 'IYS = 1.5095 FT**4
STEEL MOMENT OF INERTIA ABOUT X-AXIS IXS = 1.5095 FT**4

***************************
~ COLUMN LOAD DATA (K-FT) *
************************************************************************

LOAD NAME: LOAD AT TOP
FOOTING DATA FILE: NO
TYPE FOOTING: PILE

MOMENT DISTRIBUTION FACT COLUMN STEEL LOCATION DUCTILITY
SEISMIC

:---TOP---:---BOTTOM---: PERCENT LENGTH TIE=1 TOP=1 FACTOR
DESIGN SPC

DAY DAX DBY DBX IMPACT (FEET) SPIRAL=O BOTTOM=O (Z)
CRITERIA CATEGORY

0.99 0.50 0.00 0.00 19.00 71.97 1 1 3.00
AGS B

COLUMN GROUP LOADS - SERVICE (K-FT)

:---- Ll+IMPACT ---:
CASE 1 CASE·2 CASE 3

DEAD PRE TRANS LONG AXIAL
LOAD STRESS MY-MAX MX-MAX N-MAX WIND WL LF CF-MY TEMP SF&

BY

MY 139 0 68 68 58 981 141 0 0 86 19
93

MX 0 0 0 0 0 124 25 56 0 12
56

P 1039 0 62 62 67 130 9 0 0 4
04

PMY 0 0 0 0
PMX 0 0 0 0
P 0 0 0 0

COLUMN SEISMIC AND ARBITRARY LOADS (K-FT)

(ARS) UNREDUCED SEISMIC
CASE 1 CASE 2

MAX TRAN MAX LONG

ARBITRARY LOADS ARBITRARY LOADS
SERVICE SERVICE FACTORED FACTORED

n1 n2 n1 M2

MY TRAN
MX LONG
P AXIAL

o.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.
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**************************************************
* MOMENT MAGNIFICATION AND BUCKLING CALCULATIONS *
*************************************************************************

REFERENCE: "CALTRANS BRIDGE DESIGN SPECIFICATIONS" (ART 8.16.5)
(COLUMN ASSUMED TO BE UNBRACED AGAINST SIDESWAY.)

MAGY = MOMENT MAGNIFACTION FACTOR ABOUT Y-AXIS
MAGX = MOMENT MAGNIFACTION FACTOR ABOUT X-AXIS

PCY = CRITICAL BUCKLING LOAD ABOUT Y-AXIS
PCX = CRITICAL BUCKLING LOAD ABOUT X-AXIS

KY = EFFECTIVE LENGTH FACTOR ABOUT Y·AXIS = 2.10
KX = EFFECTIVE LENGTH FACTOR ABOUT X-AXIS = 1.19

KY*L/R =. SLENDERNESS RATIO ABOUT Y-AXIS =121.
KX*L/R = SLENDERNESS RATIO ABOUT X-AXIS = 69.

MOMENT CRACKED CRITICAL
:-MAGNIFICATION-:--TRANSFORMED SECTION--:---'-BUCKLING'--': AXIAL

GR CA TRAN LONG COMB E*IY E*IX TRAN LONG LOAD
MAGY MAGX MAG pey PCX P

IH 1 1.249 1.066 1.247 14902861. 15605690. 6439. 20854. 1283.
IH 2 1.249 1.066 1.247 14902861. 15605690. 6439. 20854. 1283.
IH 3 1.346 1.085 1.343 14689502. 15605690. 6347. 20854. 1631.
IP 1 1.218 1.0581.217 14866681. 15605690. 6424. 20854. 1148.
IP 2 1.218 1.058 1.217 14866681. 15605690. 6424. 20854. 1148.
IP 3 1.307 1.077 1.304 14650504. 1560569.0. 6330. 20854. 1486.
I! 1.253 1.067 1.252 15094474. 15605690. 6522. 20854. 1317.
II I 1 1.2491.066 1.248 15004190. 15605690. 6483. 20854. 1291.
111 2 1.249 1.066 1.248 15004190. 15605690. 6483. 20854. 1291.
111 3 1.343 1.085 1.341 14820958. 15605690. 6404. 20854. 1635.
IV 1 1.2371.063 1.236 14914995. 15605690. 6444. 20854. 1234.
IV 2 1.237 1.063 1.236 14914995. 15605690. 6444. 20854. 1234.
IV 3 1.330 1.082 1.328 14707458. 15605690. 6355. 20854. 1578.

'v 1.242 1.065 1.242 15088674. 15605690. 6519. 20854. 1272.
VI 1 1.238 1.064 1.237 15000312. 15605690. 6481. 20854. 1247.
VI 2 1.2381.064 1.237 15000312.' 15605690. 6481. 20854. 1247.
VI 3 1.327 1.082 1.325 14815734. 15605690. 6401. 20854. 1578.
VII 1 1.225 1.058 1.224 14386343. 15605690. 6216. 20854. 1143.
VII 2 1.225 1.058 1.224 14386343. 15605690. 6216. 20854. 1143.

*** WARNING KLfR = 121. ABOUT THE Y'AXIS IS GREATER THAN 100.
REDESIGN THE COLUMN WITH A LARGER CROSS-SECTION OR
PERFORM A SPECIAL SECOND ORDER ANALYSIS AS DEFINED
IN ART 8.16.5.1.1 OF AASHTO.

****************************************************
* FACTORED LOADS FOR COLUMN DESIGN CHECK (KIP-FT) *
*************************************************************************

APPLIED FACTORED MOMENTS ARE MAGNIFIED FOR SLENDERNESS IN ACCORDANCE WITH
CAlTRANS BRIDGE DESIGN SPECIFICATIONS. (ART·8.16.5)

LENGTH = 71.97 FT FC = 3.50 KSI FY =60.00 KSI
STEEL = 2.88 % AST = 81.00 SQ IN

:--~--- APPLIED' FACTORED ---.--: CAPACITY
GROUP CASE TRANS LONG COMB AXIAL (PHI*MN) PHI RATIO

MY MX M P MU MU/M

IH 1 3589. 273. 3599. 1283. 7380. 0.72 2.05 OK
IH 2 3589. 273. 3599. 1283. 7380. 0.72 2.05 OK
IH 3 3899. 354. 3915. 1631- 7365. 0.70 ',1.88 OK
IP 1 3320. 243. 3329. 1148. 7477. 0.74 2.25 OK
IP 2 3320. 243. 3329. 1148. 7477. 0.74 2.25 OK
IP , 3 3622. 320. 3636. 1486. 7310. 0.70 2.01 OK
II 5014. 281. 5022. 1317. 7353. 0.71 1.46 OK
III 1 4222. 275. 4230. 1291. 7373. 0.72 1.,74 OK
III 2 4222. 275. 4230. 1291. 7373. 0.72 1.74 OK
II! 3 4583. 355. 4597. 1635. 7367. 0.70 1.60 OK
IV 1 3620. 262. 3629. 1234. 7415. 0.72. 2.04 OK
IV 2 3620. 262. 3629. 1234. 7415. 0.72 2.04 OK
IV 3 3936. 341. 3951. 1578. 7345. 0.70 1.86 OK
V 4914. 271. 4921. 1272. 7386. 0.72 1.50 OK
VI 1 4158. 265. 4166. 1247. 7405. 0.72 1.78 OK
VI 2 4158. 265. 4166. 1247. 7405. 0.72 1.78 OK
VI 3 4497. 341. 4510. 1578. 7346. 0.70 1.63 OK
VII 1 2612. 242. 2624. 1143. 6838. 0.67 2.61 OK
VII 2 2612. 242. 2624. 1143. 6838. 0.67 2.61 OK

NOTE: FOR CALTRANS AND SPC-C AND SPC-D ONLY THE UNREDUCED
SEISMIC MOMENTS ARE REDUCED BY THE Z OR R FACTOR.
FOR SPC-B BOTH THE UNREDUCED SEISMIC AXIAL AND
MOMENTS ARE REDUCED BY THE Z OR R FACTOR.

IYS =STEEL MOMENT OF INERTIA ABOUT Y-AXIS =
IXS =STEEL MOMENT OF INERTIA ABOUT X-AXIS =

1.5095 FT**4
1.5095 FT**4
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COLUMN SERVICE LOADS (K-FT) AND MAXIMUM YORKING STRESSES (PSI)

YOUNG S MODULUS FOR CONCRETE - EC = 3372165. PSI
MODULAR RATIO (ES/EC) - N =8.6

***********************************************************
* PROBABLE PLASTIC MOMENT (1.3 X NOMINAL MOMENT) (KIP-fT) *
*************************************************************************

;---- SERVICE LOADS (K-FT) ----:---- MAX STRESS (PSI) ----;

ITRANS LONG COMB AXIAL CONC STEEL STEEL CODE (8.16.4.4) AND MEMO TO DESIGNERS 15-10
GP CASE MY MX M P COMP TEN COMP

FC = 3.50 KSI FY = 60.00 KSI
EO =0.0030 IN/IN AST = 81.00 SQ IN

IH 1 2200. 56. 2201. 1205. 1419. 7401. 11454.
IH 2 2200. 56. 2201. 1205. 1419. 7401. 11454. ANGLE TRANS LONG COMB AXIAL P-BALANCE
IH 3 2190. 56. 2191. 1210. 1413. 7286. 11412. MPY MPX MP P (APPROX)
II 2490. 144. 2495. 1018. 1583. 11414. 12658.
III 1 2108. 139. 2113. 1002. 1349. 8372. 10838. 90.0 0.1045E+05 -.1027E+01 0.1045E+05 0.7796E+04 3378
III 2 2108. 139. 2113. 1002. 1349. 8372. 10838. 0.1189E+05 -.6513E+00 0.1189E+05 0.6497E+04
III 3 2100. 139. 2105. 1006. 1344. 8272. 10804 •. 0.1307E+05 -.2162E+00 0.1307E+05 0.5198E+04
IV 1 1829. 54. 1830. 967. 1177. 6427.. 9489. O.1388E+05 0.3328E+OO 0.1388E+05 0.3898E+04
IV 2 1829. 54. 1830. 967. 1177. 6427. 9489. 0.1379E+05 O.9172E+00 0.1379E+05 0.2600E+04
IV 3 1821- 54. 1822. 971- 1172. 6333. 9455. 0.1296E+05 0:1351E+01 0.1296E+05 0.1301E+04
V 2285. 137. 2289. 912. 1451. 10689. 11595. 0.1271E+05 O.1488E+01 O.1271E+05 O.1040E+04
VI 1 1944. 133. 1948. 898. 1242. 7954. 9969. 0.1144E+05 O.1593E+01 0.1144E+05 0.8527E+00
VI 2 1944. 133. 1948. 898. 1242. 7954. 9969. 0.1042E+05 0.1564E+01 0.1042E+05 -.6488E+03
VI 3 1937. 133. 1941. 901- 1238. 7863. 9939. 0.9236E+04 O.1562E+01 0.9236E+04 -.1298E+04
DL 139. O. 139. 1039. 360. O. 3063.

** NOTE; THE NUMBER 'OF COLUMNS EQUALS ZERO.
THEREFORE, NO PLASTIC HINGING ANALYSIS IS PERFORMED.
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3370000
3370000
3370000
3370000
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o
o

o
100

2808000 1047000

810.6 1533
636000 2830
636000 2830
2440000 5540
2440000 5540
2 0
1533 500

42
42
1

18000

1
1E-5

7th Street Bridge - Scour·
1 1 0 0 0
100 4
o 60
393 60
393 84
1533 84
1 2
4 810.6
810.6 0.045
1533 0.045
810.6 0
1533 0
6 1
72.48 48.4
216.48 38.9
216.48 21.6
393.6 15.2
393.6 21.2
810.6 0
1
1
o
1
100
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Licensed to: Shagufta Jabeen 810.60
1533.00

.45E-01

.45E-01

ESOPHI ,DEGREES
•420E+02
.420E+02

K,IN
810.60

1533.00

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
2 POINTS

C
6

LBS/IN**2
. OOE+OO
.OOOHOO

T.Y. Lin International

PROGRAM LPIlE plus Version 3.0
(C) COPYRIGHT 1997 ENSOFT, INC.
ALL RIGHTS RESERVED BOUNDARY AND LOADING ~ONDITIONS

7th Street Bridge . Scour

UNITS--ENGLISH UNITS

I N PUT I N FOR MAT ION
*********************************

DISTRIBUTED LOAD CURVE
K,IN

72.48
216.48
216.48
393.60
393.60
810.60

6 POINTS
LOAD JLBSII N

...84E+02
•389E+02
•216E+02
•152E+02
.212E+02
.OOOE+OO

THE LOADING IS STATIC
LOADING NUMBER

BOUNDARY-CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

= 1
= .180E+05 LBS
= .281E+07 IN-LBS
= .105E+07 LBS

PILE GEOMETRY AND PROPERTIES
-----------_ ... -------.-----

PILE LENGTH = 1533.00 IN
4 POINTS

X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY

IN IN IN**4 IN**2 LBS/IN**2
.•00 60.000 •636E+06 •283E+04 .337E+07

393.00 60.000 •636E+06 •283E+04 •337E+07
393.00 84.000 •244E+07 •554E+04 •337E+07

1533.00 84.000 •244E+07 •554E+04 •337E+07

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS =
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE =
MAXIMUM NUMBER OF ITERATIONS ALLOYED FOR PILE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTION =

OUTPUT CODES
KOUTPT = 1
KPYOP = 0
INC = 1

100
.100E-04 IN

100
.10E+03 IN

SOILS INFORMATION
OUT PUT I N F OR MAT I ON
*********************************

X AT THE GROUND SURFACE = 810.60 IN

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
2 POINTS

X,IN WEIGHT,LBS/IN**3

6 POINTS
LOADJLBSIIN

•484E+02
.389E+02
•216E+02
•152E+02

DISTRIBUTED LOAD CURVE
X,IN

72.48
216.48
216.48
393.60

*************************************************
* COMPUTE LOAD-DISTRIBUTION AND LOAD-DEFLECTION *
* CURVES FOR LATERAL LOADING *
*************************************************

.00 DEG.=SLOPE ANGLE AT THE GROUND SURFACE

1 lAYER(S) OF SOIL

LAYER 1
THE SOIL IS A SAND - P-Y CRITERIA BY REESE ET AL, 1974
X AT THE TOP OF THE LAYER = 810.60 IN
X AT THE BOTTOM OF THE LAYER = 1533.00 IN
MODULUS OF SUBGRADE REACTION = .500E+03 LBS/IN**3
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393.60 .212E+02 I 720.5 . 157E+OO .233E+08 .320E+05 -.988E-03 •590E+03 .822E+13 .OOOE+OO
810.60 .OOOE+OO 735.8 .142E+00 •238E+08 .321E+05 -.944E-03 .599E+03 .822E+13 .OOOE+OO

751.2 . 128E+00 .243E+08 .322E+05 -.899E-03 .608E+03 .822E+13 .OOOE+OO
766.5 .115E+00 .248E+08 .322E+05 -.854E-03 .616E+03 .822E+13 .OOOE+OO

LOADING NUMBER 1 L781.8 .102E+OO •253E+08 .322E+05 -.807E-03 .625E+03 .822E+13 .OOOE+OO
797.2 .899E-Ol .258E+08 .322E+05 -.759E-03 .634E+03 .822E+13 .OOOE+OO

BOUNDARY CONDITfON CODE = 1 812.5 .786E-Ol .263E+08 .320E+05 -.710E-03 .643E+03 .822Et13 -.358E+02
LATERAL LOAD AT THE PILE HEAD = .180E+05 LBS . 827.8 .681E-Ol .268E+08 .290E+05 -.661E-03 .651E+03 .822E+13 -.349E+03
MOMENT AT ,THE PILE HEAD = .281E+07IN-LBS 843.1 .584E-Ol .273E+08 .212E+05 -.610E-03 .658E+03 .822E+13 -.677E+03
AXIAL LOAD AT THE PILE HEAD = .105E+07 LBS ,A 858.5 .494E-Ol •275E+08 .833E+04 -.559E-03 •663E+03 .822E+13 -.997E+03

h»tA' 873.8 .412E-Ol .275E+08 -.930E+04 -.508E-03 •663E+03 .822E+13 -.130E+04
'. 889.1 .338E-Ol .272E+08 -.295E+05 -.457E-03 .658E+03 .822E+13 -.133E+04

904.5 .272E·Ol .266E+08 -.495E+05 -.407E-03 .648E+03 .822E+13 -.128E+04
919.8 .214E-01 .257E+08 -.682E+05 -.358E-03 .632E+03 .822E+13 -.117E+04

, , 935.1 .163E-Ol .246E+08 -.849E+05 -.311E-03 .612E+03 .822E+13 -.101E+04
X DEFLECTION MOMENT SHEAR SLOPE TOTAL FLEXURAL SOIL 950.5 .118E-01 .231E+OB -.990E+05 -.267E-03 .587E+03 .822E+13 -.828E+03

STRESS RIGIDITY REACTION 965.8 .808E-02 .215E+08 -.110E+06 -.225E-03 •560E+03 .822E+13 -.627E+03
IN IN LBS-IN LBS, RAD., LBS/lN**2 LBS-IN**2 LBS/lN 981.1 .494E-02 .198E+08 -.118E+06 -.186E-03 •529E+03 .822E+13 -.421E+03

***** ********* ********* ********* ********* ********* ********* ********* 996.5, .236E-02 .179E+08 -.123E+06 -.151E-03 .497E+03 .822E+13 -.220E+03
.0 .161E+Ol .281E+07 .180E+05 - .307E-02 .502E+03 .214E+13 .OOOE+OO ,:?1011.8 .301E-03 .160E+08 -. 125E+06 '. 120E-03 .465E+03 .822E+13 - .303E+02

15.3 •156E+Ol .313E+07 .180E+05 ~.305E-02 .518E+03 .214E+13', .OOOE+OO - 1027.1 -.130E-02 .141E+08 -.124E+06 -.916E-04 •432E+03 .822E+13 .141E+03
30.7 .151E+Ol .346E+07 .180E+05 -.303E-02 .533E+03 .214E+13 .ODDE+OO 1042.4 -.251E-02 .122E+08 -.121E+06 -.671E-04 .399E+03 .822E+13 .291E+03
46.0 .147E+Ol .378E+07 .180E+05 -.300E-02 .548E+03 .214E+13 .OOOE+OO 1057.8 -.336E-02 .104E+08 -.115E+06 -.460E-04 •368E+03 .822E+13 .415E+03
61:3 .142E+Ol .411E+07 .180E+05 -.297E-02 •564E+03 .214E+13 .OOOE+OO 1073.1 -.392E-02 .867E+07 -.108E+06 -.282E-04 .338E+03 .822E+13 .514E+03
76.7 . 138E+Ol .443E+07 .184E+05 -.294E-02 •579E+03 .214E+13 .OOOE+OO 1088.4 -.423E-02 ,.707E+07 -.999E+05 -.136E-04 .311E+03 .822E+13 .587E+03
92.0 . 133E+Ol •476E+07 .191E+05 -.291E-02 •595E+03 .214E+13 .OOOE+OO 1103.8 -.433E-02 .561E+07 -.905E+05 -.177E-05 .285E+03 .822E+13 .635E+03

107.3 •129E+Ol .511E+07 .198E+05 -.287E-02 .611E+03 .214E+13 .OOOE+OO 1119.1 -.428E-02 .429E+07 -.806E+05 .746E-05 •263E+03 .822E+13 •660E+03
122,6 •124E+Ol .546E+07 .205E+05 -.284E-02 •628E+03 .214E+13 .OOOE+OO 1134.4 -.411E-02 .314E+07 -.704E+05 .144E-04 •243E+03 .822E+13 •665E+03
138.0 •120E+Ol .583E+07 .212E+05 -.280E-02 .645E+03 .214E+13 ;OOOE+OO 1149.8 -.384E-02 .213E+07 -.603E+05 .193E-04 .226E+03 .822E+13 .651E+03
153.3 .116E+01 .620E+07 .219E+05 -.275E-02 .663E+03 .214E+13 .OOOE+OO 1165.1 -.351E-02 .129E+07 -.506E+05 .225E-04 .211E+03 .822E+13 .623E+03
168.6 .112E+Ol •659E+07 .225E+05 -.271E-02 .681E+03 .214E+13 .OOOE+OO 1180.4 -.315E-02 .583E+06 -.413E+05 .242E-04 •199E+03 '.822E+13 .583E+03
184.0 .107E+01 .698E+07 .232E+05 -.266E-02 .699E+03 .214E+13 .OOOE+OO 1195.7 -.277E-02 ;176E+05 -.328E+05 .248E-04 •189E+03 .822E+13 .534E+03
199.3 .103E+Ol .738E+07 .238E+05 -.261E-02 .718E+03 .214E+13 .OOOE+OO 1211.1 -.239E-02 -.422E+06 -.250E+05 .244E-04 •196E+03 .822E+13 .479E+03
214.6 •995E+00 .779E+07 .244E+05 -.255E-02 .738E+03 .214E+13 .OOOE+OO 1226.4 -.202E-02 -.750E+06 -.181E+05 .233E-04 .202E+03 .822E+13 •420E+03
229.9 .956E+00 .821E+07 .248E+05 -.250E-02 •757E+03 .214E+13 .OOOE+OO 1241.7 -.168E-02 -.979E+06 -.121E+05 .217E-04 .206E+03 .822E+13 .361E+03
245.3 .91aE+00 .863E+07 .252E+05 -.244E-02 •777E+03 .214E+13 .OOOE+OO 1257.1 -.136E-02 -.112E+07 -.704E+04 .197E-04 .208E+03 .822E+13 .303E+03
260.6 .881E+00 .906E+07 .255E+05 -.237E-02 .797E+03 .214E+13 .OOOE+OO 1272.4 -.107E-02 -.119E+07 -.282E+04 .176E-04 .210E+03 .822E+13 .247E+03
275.9 •845E+00 .949E+07 .258E+05 -.231E-02 •818E+03 .214E+13 .OOOE+OO 1287.7 -.818E-03 -.121E+07 .568E+03 .153E-04 .210E+03 .822E+13 .195E+03
291.3 .811E+00 .993E+07 .261E+05 -.224E-02 •838E+03 .214E+13 .OOOE+OO 1303.1 -.600E-03 -.118E+07 .319E+04 .131E-04 .209E+03 .822E+13 .148E+03
306.6 •777E+00 .104E+08 .264E+05 -.216E-02 •859E+03 .214E+13 .OOOE+OO 1318.4 -.415E-03 -.111E+07 .513E+04 .110e-04 .208E+03 .822E+13 .105E+03
321.9 •744E+00 .108E+08 .266E+05 -.209E-02 .880E+03 .214E+13 .OOOE+OO 1333.7 -.263E-03 -.102E+07 .647E+04 .900E-05 .207E+03 .822E+13 .687E+02
337.3 •713E+00 .112E+08 .269E+05 -.201E-02 .900E+03 .214E+13 .OOOE+OO 1349.0 -.139E-03 -.914E+06 •728E+04 .719E-05 .205E+03 .822E+13 .375E+02
352.6 .683E+00 '.117E+08 .272E+05 -.193E-02 .921E+03 .214E+13 .OOOE+OO 1364.4 -.421E-04 -.798E+06 .766E+04 .560E-05 .203E+03 .822E+13 .117E+02
367.9 .654E+00 .121E+08 .274E+05 -.184E-02 .943E+03 .214E+13 .OOOE+OO 1379.7 .323E-04 -.679E+06 .768E+04 .422E-05 .201E+03 .822E+13 -.920E+01
383.3 .626E+OO .126E+08 .277E+05 -.175E-02 •964E+03 .214E+13 .OOOE+OO 1395.0 .874E-04 -.563E+06 .741E+04 .306E-05 . 199E+03 .822E+13 -.255E+02'
398.6 .600E+00 . 130E+08 .279E+05 -.170E-02 .414E+03 .822E+13 .OOOE+OO 1410.4 .126E·03 -'.452E+06 .693E+04 .212E-05 •197E+03 .822E+13 -.379E+02

,413.9 .574E+00 .135E+08 .282E+05 -.167E-02 .421E+03 .822E+13 .OOOE+OO 1425.7, .152E-03 -.350E+06 •628E+04 .137E-05 •195E+03 .822E+13 -.468E+02
429;2 •549E+00 .140E+08 .286E+05 -.165E-02 •429E+03 .822E+13 .OOOE+OO 1441.0 '.168E-03 -.260E+06 .551E+04 .802E-06 •193E+03 .822E+13 -.531E+02
444.6 ~524E+OO .144E+08 .288E+05 -.162E-02 •437e+03 .822E+13 .OOOE+OO 1456.3 .177E-03 -.181E+06 ,.467E+04 .391E-06 •192E+03 .822E+13 -.571E+02
459.9 •499E+00 .149E+08 .291E+05 -.159E-02 .445E+03 .~22E+13 .OOOE+OO 1471.7 .180E-03 -.117E+06 .377E+04 .113E-06 . 191E+03 .822E+13 -.596E+02
475.2 •475E+OO .154E+08 .294E+05 -.156E-02 •454E+03 .822E+13 .OOOE+OO 1487.0 .180E-03 -.658E+05 .285E+04 -.569E-07 •190E+03 .822E+13 -.610E+02
490.6 .451E+OO .159E+08 .296E+05 -.153E-02 •462E+03 .822E+13 .OOOE+OO 1502.3 .179E-03 -.293E+05 .191E+04 -.146E-06 •189E+03 .822E+13 -.618E+02
505.9 •428E+00 .163E+08 .299E+05 -.150E-02 •470E+03 .822E+13 .OOOE+OO 1517.7 .176E-03 -.735E+04 .956E+03 -.180E-06 •189E+03 .822E+13 -.622E+02
521.2 .40SE+OO .168E+08 .301E+05 -.147E-02 •478E+03 .822E+13 .OOOE+OO 1533.0 .173E-03 .OOOE+OO .OOOE+OO -.187E-06 .189E+03 .822E+13 -.625E+02
536.5 •383E+00 .173E+08 .303E+05 -.144E-02 •487E+03 .822E+13 .OOOE+OO
551.9 .361E+00 .178E+08 .305E+05 -.141E-02 .495E+03 .822E+13 .OOOE+OO
567.2 •339E+00 .183E+08 .307E+05 -.138E-02 .504E+03 .822E+13 .OOOE+OO
582.5 .319E+OO .188E+08 .309E+05 -.134E-02 .512E+03 .822E+13 .OOOE+OO OUTPUT VERIFICATION
597.9 . 298E+OO .193E+08 .311E+05 -.131E-02 .521E+03 .822E+13 .OOOE+OO
613.2 •279E+OO .198E+08 .313E+05 -.127E-02 •529E+03 .822E+13 .OOOE+OO THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = -.370E-04IN-LBS
628.5 . 259E+OO .203E+08 .314E+05 -.123E-02 •538E+03 .822E+13 .OOOE+OO THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = .121E-OS LBS
643.9 .241E+OO .208E+08 .315E+05 -.119E-02 .547E+03 .822E+13 .OOOE+OO
659.2 .223E+00 .213E+08 .317E+05 -.115E-02 •555E+03 .822E+13 .OOOE+OO
674.5 .205E+00 .218E+08 .318E+05 -.111E-02 •564E+03 .822E+13 .OOOE+OO I ,OUTPUT SUMMARY
689.9 .189E+00 .223E+08 .319E+05 -.107E-02 .573E+03 .822E+13 .OOOE+OO
705.2 •173E+00 .228E+08 .320E+05 -.103E-02 .581E+03 .822E+13 .OOOE+OO PILE-HEAD DEFLECTION = .161E+01 IN
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coMPUTED SLOPE AT PILE HEAD =
MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE
NO. OF ITERATIONS =
NO. OF ZERO DEFLECTION POINTS =

-.307E-02
.275E+08 LBS-IN

-.125E+D6 LBS
7
2

SUM MAR Y TAB L E
*************************

BOUNDARY
CONDITION

Bc1
•1800E+05

BOUNDARY
CONDITION

Be2
•2808E+07

AlHAL
LOAD

LBS
.1047E+07

PILE HEAD
DEFLECTION

IN
•1607E+01

MAX. MAX.
MOMENT SHEAR
IN-LBS LBS

.2753E+08 -.1250E+06

Mill. -:... 1275" ~)( 10 t /1 Z-DC'O

V'A :" , /2.·5- ~ fO ~ I(til"'

,fR14 1<- ~t-

I :?S- J<. .
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1047000

o
3370000
3370000
3370000
3370000
o

o
o

o
100

48012000

42
42
1

810.6 1533
636000 2830
636000 2830
2440000 5540
2440000 5540
2 0
1533 500 .

1
1E-5

93000

7th Street Bridge - Scour (transverse)
1 1 0 0 0
100 4
o 60
393 60
393 84
1533 84
1 2
4 810.6
810.60.045
1533 0.045
810.6 ·0
1533 . 0
6 1
72.48 48.4
216.48 38.9
216.48 21.6
393.6 15.2
393.6 21.2
810.6 a
1
1
o
1
100
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Licensed· to: Shagufta Jabeen 810.60
1533.00

.45E-01

.45E-01

ESOPHI,DEGREES
.420E+02
.420E+02

X, IN
810.60

1533.00

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
2 POINTS

COLBS/IN**?
. OOE+OO
.OOOE+OO

T.Y. Lin International

PROGRAM LPILE plus Version 3.0
(C) COPYRIGHT 1997 ENSOFT, INC.
ALL RIGHTS RESERVED BOUNDARY AND LOADING CONDITIONS

7th Street Bridge - Scour (transverse)

UNITS--ENGLISH UNITS

I NPUT I N FOR MAT ION
*********************************

DISTRIBUTED LOAD CURVE
X,IN

72.48
216.48
216.48

. 393.60
393.60
810;60

6 POINTS
LOAD I LBSII N

.lt84E+02

.389E+02

.216E+02
•152E+02
.212E+02
.OOOE+OO

THE LOADING IS STATIC
LOADING NUMBER i
BOUNDARY-CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

= 1
= .930E+05 LBS

.480E+08 IN-LBS

.105E+07 LBS
PILE GEOMETRY AND PROPERTIES
.~--------------------------

PILE LENGTH = 1533.00 IN
4 POINTS

X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY

IN IN IN**4 IN**2 LBS/IN**2
.00 60.000 •636E+06 •283E+04 •337E+07

393.00 60.000 .636E+06 .?83E+04 •337E+07
393.00 84.000 •244E+07 .554E+04 •337E+07

1533.00 84.000 •244E+07 .554E+04 .337E+07

FINITE~DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS =
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE =
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PI.LE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTION =,

OUTPUT ·CODES
KOUTPT = 1
KPYOP = 0
INC = 1

100
.100E-04 IN

100
.10E+03 IN

SOILS INFORMATION
OUT PUT I N FOR MAT ION
*********************************

X AT THE GROUND SURFACE = 810.60 IN

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
2 POINTS

X,IN WEIGHT,LBS/IN**3

1 LAYER(S) OF SOIL

LAYER 1
THE SOIL ISA SAND - P-Y CRITERIA BY REESE ET AL, 1974
X AT THE TOP OF THE LAYER = 810.60 IN
X AT THE BOTTOM OF THE LAYER = 1533.00 IN
MODULUS OF SUBGRADE REACTION = .500E+03 LBSIIN**3

*************************************************
* COMPUTE LOAD-DISTRIBUTION AND LOAD-DEFLECTION *
* CURVES FOR LATERAL LOADING *
*************************************************

SLOPE ANGLE AT THE GROUND SURFACE = .00 DEG.

DISTRIBUTED LOAD CURVE
X, IN

72.48
216.48
216.48
393.60

6 POINTS
LOADfLBS/IN

.lt84E+02
•389E+02
.216E+02
•152E+02
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X DEFLECTION MOMENT SHEAR SLOPE TOTAL FLEXURAL SOIL
STRESS R,IGIDITY REACTION

IN IN LBS'IN LBS RAD. LBS/IN**2 LBS-IN**2 LaS/IN
***** ********* ********* ********* ********* ********* ********* *********

.0 .110E+02 •480E+08 .930E+05 -.237E-01 •263E+04 .214E+13 .OOOE+OO
15.3 .106E+02 •498E+08 .930E+05 -.233E-01 .272E+04 .214E+13 .OOOE+OO
30.7 .103E+02 .516E+08 .930E+05 -.230E-01 •280E+04 .214E+13 :OOOE+OO
46.0 .994E+01 •534E+08 .930E+05 -.226E-01 •289E+04 .214E+13 .OOOE+OO
61.3 .959E+01 •552E+08 .930E+05 -.222E-01 •297E+04 .214E+13 .OOOE+OO
76.7 .925E+01 .570E+08 .934E+05 -.218E-01 .306E+04 .214E+13 .OOOE+OO
92.0 .892E+01 •588E+08 .941E+05 -.214E-01 .314E+04 .214E+13 .OOOE+OO

107.3 .860E+01 .605E+08 .948E+05 -.210E-01 .323E+04 .214E+13 .OOOE+OO
122.6 .828E+01 •623E+08 .955E+05 -.205E-01 .331E+04 .214E+13 .OOOE+OO
138.0 .797E+01 .641E+08 .962E+05 -.201E-01 •339E+04 .214E+13 .OOOE+OO
153.3 .766E+01 •659E+08 .969E+05 -.196E-01 •348E+04 .214E+13 .OOOE+OO
168.6 •137E+01 •677E+08 .975E+05 -.191E-01 •356E+04 .214E+13 .OOOE+OO
184.0 .708E+01 .695E+08 .982E+05 -.186E-01 •365E+04 .214E+13 .OOOE+OO
199.3 .680E+01 .7t3E+08 .988E+05 -.181E-01 •373E+04 .214E+13 .OOOE+OO
214.6 .652E+01 .731E+08 .994E+05 -.176E-01 •382E+04 .214E+13 .OOOE+OO
229.9 •626E+01 .749E+08 .998E+05 -.171E-01 .391E+04 .214E+13 .OOOE+OO
245.3 .600E+01 •768E+08 .100E+06 -.166E-01 .399E+04 .214E+13 .OOOE+OO
260.6 .575E+01 •786E+08 .100E+06 -.160E-01 .408E+04 .214E+13 .OOOE+OO
275.9 .551E+01 _803E+08 .101E+06 -.154E-01 .416E+04 .214E+13 .OOOE+OO
291.3 . 527E+01 .821E+08 .101E+06 -.148E-01 .424E+04 .214E+13 .OOOE+OO
306.6 .505E+01 •839E+08 .101E+06 -.143E-01 •433E+04 .214E+13 .OOOE+OO
321.9 .484E+01 .857E+08 .102E+06 -.136E-01 .441E+04 .214E+13 .OOOE+OO
337.3 .463E+01 •875E+08 .102E+06 -.130E-01 •450E+04 .214E+13 .OOOE+OO
352.6 .444E+01 .892E+08 .102E+06 -.124E-01 •458E+04 .214E+13 .OOOE+OO
367.9 .425E+01 .910E+08 .102E+06 -.118E-01 •466E+04 .214E+13 .OOOE+OO
383.3 .408E+01 .928E+08 .103E+06 -.111E-01 •475E+04 .214E+13 .OOOE+OO
398.6 .391E+01 •945E+08 .103E+06 -.107E-01 •182E+04 .822E+13 .OOOE+OO
413.9 .375E+01, .963E+08 .103E+06 -.105E-01 •185E+04 .822E+13 .OOOE+OO
429.2 .359E+01 ' .980E+08 .104E+06 -.103E-01 •188E+04 .822E+13 .OOOE+OO
444.6 .343E+01 •998E+08 .104E+06 -.101E-01 •191E+04 .822E+13 .OOOE+OO
459.9 .328E+01 .102E+09 .104E+06 -.994E-02 •194E+04 .822E+13 .OOOE+OO
475.2 .313E+01 .103E+09 .104E+06- .975E-02 •197E+04 •822E+13 .OOOE+OO
490.6 •298E+01 .105E+09 .105E+06 -.956E-02 .200E+04 .822E+13 .OOOE+OO
505.9 •284E+01 .107E+09 .105E+06 -.936E-02 .203E+04 ".822E+13 .OOOE+OO
521.2 .269E+01 .109E+09 .105E+06 -.916E-02 .206E+04 .822E+13 .OOOE+OO
536.5 •256E+01 •110E+09 .105E+06 -.896E-02 .209E+04 .822E+13 .OOOE+OO
551.9 .242E+01 •112E+09 .106E+06 -.875E-02 .212E+04 .822E+13 .OOOE+OO
567.2 •229E+01 .114E+09 .106E+06 -.854E-02 .215E+04 .822E+13 .OOOE+OO
582.5 .216E+01 .116E+09 .106E+06 -.833E-02 .218E+04 .822E+13 .OOOE+OO
597.9 .203E+01 . 117E+09 .106E+06 -.811E-02 •221E+04 .822E+13 .OOOE+OO
613.2 .191E+01 .119E+09 .106E+06 -.789E-02 . 224E+04 .822E+13 .OOOE+OO
628.5 •179E+01 .121E+09 .106E+06 -.766E-02 •227E+04 •822E+13 .OOOE+OO
643.9 . 167E+01 •123E+09 .107E+06 -.744E-02 •230E+04 .822E+13 .OOOE+OO
659.2 •156E+01 •124E+09 .107E+06 -.721E-02 •233E+04 .822E+13 .OOOE+OO
674.5 •145E+01 •126E+09 .107E+06 -.697E-02 •236E+04 .822E+13 .OOOE+OO
689.9 .135E+01 •128E+09 .107E+06 -.674E-02 •239E+04 .822E+13 .OOOE+OO
705.2 . 125E+01 •130E+09 .107E+06 -.650E-02 .242E+04 .822E+13 .OOOE+OO

OUTPUT VERifiCATION

THE MAXIMUM MOMENT IMBALANCE fOR ANY ELEMENT = .790E-04 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = -.423E-05 LBS
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720.5 .115E+01 .131E+09 .107E+Q6 -.625E-02 •245E+04 .B22E+13 .OOOE+OO
735.8 .106E+01 .133E+09 .107E+06 -.601E-02 •248E+04 .822E+13 .OOOE+OO
751.2 .965E+00 .135E+09 .107E+06 -.576E-02 .251E+04 .822E+13 .OOOE+OO
766.5 .B79E+00 .137E+09 .107E+06 -.550E-02 •254E+04 .822E+13 .OOOE+OO
781.8 . 796E+OO .138E+09 .107E+06 -.525E-02 .257E+04 .822E+13 .OOOE+OO
797.2 •718E+OO .140E+09 .107E+06 -.499E-02 .260E+04 .822E+13 .OOOE+OO
812.5 •643E+OO .142E+09 .107E+06 -.473E-02 •263E+04 .822E+13 -.617E+02
827.8 •573E+00 .143E+09 .102E+06 -.446E-02 .266E+04 .822E+13 -.617E+03
843.1 .506E+00 .145E+09 .874E+05 -.419E-02 •268E+04 .822E+13 -.123E+04
858.5 •444E+OO .146E+09 .636E+05 -.392E-02 •271E+04 .822E+13 -.187E+04
873.8 .386E+00 .147E+09 .302E+05-.365E-02 .272E+04 .822E+13 -.250E+04

,t1....._J~889.1 .332E+OO .147E+09 -•125E+05 - .337E-02 •272E+04 .822E+13 - .307E+04
904.5 •283E+OO .147E+09 -.636E+05 ~.310E-02 . 272E+04 .822E+13 -.359E+04
919.8 •237E+00 .145E+09 -.122E+06 -.283E-02 .269E+04 .822E+13 -.400E+04
935.1 . 196E+OO .143E+09 -.185E+06 -.256E-02 •265E+04 .822E+13 -.429E+04
950.5 . 159E+OO .140E+09 -.253E+06 -.229E-02 •260E+04 .822E+13 -.450E+04
965.8 •126E+OO .135E+09 -.322E+06 -.204E-02 .252E+04 .822E+13 -.456E+04
981~1 .966E-01 .130E+09 -.391E+06 -.179E-02 .243E+04 .822E+13 -.447E+04
996.5 .711E-01 .124E+09 ·.459E+06 -.155E"02 .232E+04 .822E+13 -.430E+04

1011.8 .491E-01 .116E+09 -•522E+06 - .133E-02 .219E+04 .822E+13 - .396E+04
1027.1 .303E-01 .10BE+09 -.577E+06 -.112E-02 .204E+04 .822E+13 -.328E+04
1042.4 .147E-01 :984E+08 -.616E+06 -.929E-03" .188E+04 .822E+13 -.170E+04

:~~..ul~1057.8 .186E-02 .887E+08 -.630E+06 -.754E-03 •172E+04 .822E+13 -.230E+03
"'" 1073.1 -.843E-02 .791E+08 -.624E+06 -.598E-03 . 155E+04 .822E+13 .111E+04

1088.4 -.165E-Ol .696E+08 -.598E+06 -.459E-03 •139E+04 .822E+13 •229E+04
1103.8 -.225E-01 .607E+08 ·.561E+06 -.338E-03 •123E+04 .822E+13.246E+04
1119.1 -.268E-01 .524E+08 -.524E+06 -.232E·03 .109E+04 .822E+13 .245E+04
1134.4 -.296E-01 .447E+08 -.487E+06 -.142E-03 .958E+03 .822E+13 •233E+04
1149.8 -.312E-01 .375E+08 -.452E+06 -.650E-04 .835E+03 .822E+13 .219E+04
1165.1 -.316E-01 .308E+08 -.418E+06 -.130E-05 •720E+03 .822E+13 •229E+04
1180.4 -.312E-01 .247E+08 -.383E+06 .504E-04 .614e+03 .822E+13 .235E+04
1195.7 -.301E-01 .191E+08-.346E+06 .913E-04 .518E+03 .822E+13 •237E+04
1211.1 -.284E-01 .141E+08 -.310E+06 •122E-03 .431E+03 .822E+13 •235E+04
1226.4 -.263E-01 .958E+07 -.275E+06 .144E-03 .354E+03 .822E+13 •229E+04
1241.7 -.240E-01 .564E+07 -.240E+06 .158E-03 •286E+03 .822E+13 •229E+04
1257.1 -.215E-01 .223E+07 -.205E+06 •166E-03 •227E+03 .822E+13" .228E+04
1272.4 -.189E-01 -.642E+06 -.170E+06 •167E-03 .200E+03 .822E+13 •225E+04
1287.7 -.163E-01 -.298E+07 -.136E+06 •164E-03 .240E+03 .822E+13 .219E+04
1303.1 -.139E-01 -.481E+07 -.103E+06 .157E-03 •272E+03 .822E+13 .210E+04
1318.4 -.115E-01 -.615E+07 -.717E+05 .146E-03 •295E+03 .822E+13 .199E+04
1333.7 -.939E-02 -.702E+07 -.422E+05 .134E-03 .310E+03 .822E+13 •185E+04
1349.0 -.744E-02 -.745E+07 -.150E+05 .121E-03 .317E+03 .822E+13 .170E+04
1364.4 -.569E-02 -.748E+07 •968E+04 .107E-03 .318E+03 .822E+13 •152E+04
1379.7 -.417E-02 -.715E+07 .304E+05 .930E-04 ··.312E+03 .822E+13 .119E+04
1395.0 -.284E-02 -.655E+07 •459E+05 .802E-04 .302E+03 .822E+13 .830E+03
1410.4 -.171E-02 -.575E+07 •562E+05 ~688E-04 •288E+03 .822E+13 .511E+03
1425.7 -.733E-03 -.483E+07 .618E+05 .589E-04 . 272E+03 .822E+13 .226E+03
1441.0 .101E"03 - •386E+07 •633E+05 .508E-04 .255E+03 .822E+13 - .318E+02
1456.3 .825E-03 -.289E+07 .610E+05 .445E·04 •239E+03 .822E+13 -.266E+03
1471.7 .147E-02 -.199E+07 .553E+05 .400E-04 •223E+03 .822E+13 -.485E+03
1487.0 .205E-02 -.120E+07 .462E+05 .370E-04 .210E+03 .822E+13 -.693E+03
1502.3 .260E-02 -.570E+06 .340E+05..354E-04 •199E+03 .822E+13 -.900E+03
1517.7 .313E-02 -.155E+06 •186E+05 .347E-04 •192E+03 .822E+13 -.111E+04
1533.0 .366E-02 .OOOE+OO .OOOE+OO .345E-04 •189E+03 .822E+13 -.132E+04

= .110E+02 IN

OUTPUT SUMMARY

PILE-HEAD DEFLECTION

= 1
= .930E+05 LBS

.480E+08 IN-LOS
= .105E+07 LOS

.212E+02

.OOOE+OO
393.60
810.60

LOADING NUMBER

BOUNDARY CONDITION CODE
LATERAL LOAO AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAO AT THE PILE HEAD

-~



-------------------
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COMPUTED SLOPE AT PILE HEAD = -.237E-Ol
MAXIMUM BENDING MOMENT = .147E+09 LBS-IN
MAXIMUM SHEAR FORCE = -.630E+06 LBS
NO. OF ITERATIONS = 16
NO. OF ZERO DEFLECTION POINTS = ?

SUM MAR Y TAB L E
*************************

BOUNDARY
CONDITION

BCl
•9300E+05

BOUNDARY
CONDITION

BC?
.4801E+OB

AXIAL
LOAD

LBS
.1047E+07 .

PILE HEAD
DEFLECTION

IN
.1100E+02

MAX. MAX.
MOMENT SHEAR
IN-LBS LBS

.1473E+09 -.6305~+06

. Jt1"t -:.- 0"/4 13 '(/0 If !1Z_cnrD 1.22. 7C; fC..-P ~

VIA::: ,.~ 3r..>"'::>- y(O C:, /laeYO :. 0:- t> K-
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j ~Z77 ~-:J ~t- ~R'f t.r)~

I 2- 4: f 7,:; /< -fl- '

JLI#5')), f (f,.3 q) i

t ttl.- /<- -



FOR (phi Vc + MIN phi Vs) < Vu <= (phi Vc + phi 4 SQRT(fc) b d),
REQ'D phi Vs = Vu - phi Vc MAX SPAC'G, 5 = d/2 <= 24 IN
PROVD phi Vs = phi Av fy d /5

FOR (phi Vc+ phi 4 SQRT(fc)'bd) < Vu <=,(phi Vc+ phi 8 SQRT(fc) b d)
REQ'D phi Vs = Vu - phi Vc MAX SPAC'G, 5 = d/4 <= 121N
PROVD phi Vs = phi Av fy d / 5

7' DRILLED SHAFT Vu= 642 KIPS
fc= 3,500 PSI
fy= 60,000 PSI b= 84.00 IN

VERT BAR PATTERN RADIUS,R = 38.15 IN

phi = 0.85 d = b/2 + 2 * R / PI = 66.29 IN

d/2 = 33.14 IN d/4 = 16.57 IN

phi VC = phi [ 2 SQRT(fc) b d ] = ,560 KIPS
0.5 phi Vc= 280 KIPS

MIN phi Vs =phi ( 50 b d ) = 237 KIPS
MAX phi Vs ( FOR s=d/2 ) = phi [ 4 SQRT(fc) b d ]= 1,120 KIPS
MAX phi Vs ( FOR s=d/4 ) = phi [ 8 SQRT(fc) b d ]= 2,240 KIPS

REQ'D phi Vs = Vu - phi Vc = 82 KIPS
USE MIN. phi Vs

TIE SIZE: NO. 6
NO. OF BARS = 1 Av= 0.44 INA2

5 = phi Av fy d / phi Vs = 18.15 IN

MAX 5 (FOR MIN Av) = Av fyl(50 b)= 6.29 IN

PROVD SPACING,s = 12.00 IN
PROVD phi Vs = phi Av fy d / 5 = 124 KIPS

of
Mar-OO

Sheet:
Date:
Date:

1317.00
VPD

Job No.
Designer:
Checker:

T. Y. LI N I N T ERN A T 10 N A L

SHEAR REINFORCEMENT:
FOR Vu <= 0.5 phi Vc, NO SHEAR REINFORCEMENT IS REQ'D

FOR 0.5 phi Vc < Vu <= phi Vc, MIN. SHEAR REINFORCEMENT IS REQ'D
MIN. phi Vs = phi 50 b d, MAX SPACING,s <= d/2 <= 24 IN

Project: SALT RIVER, BRIDGES-SCOUR
Item: 7TH STREET BRIDGE

DRILLED SHAFT

FOR phi Vc < Vu <= (phi Vc + MIN phi VS), MIN. SHEAR REINF. IS REQ'D
MIN. phi Vs = phi 50 b d, MAX SPACING,s = d/2 <= 24 IN

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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7TH STREET BRIDGE PIER-1 DRILLED SHAFT "P-70S"
9
4
1 36
0
2 1.0 6.0 1 78.00 0.00 0.00

3500 29000000 0.0030 60000
84.00 0.00 0.00 0.00
38.15 2.25 36

NO PILE
0.99 0.99 0.00 0.00 0.00 95.00 1 1 3.00 AGS B

0 12487 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 1047 0 0 0 0 0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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T. Y. Lin i n t ern a t ion a l, San F ran cis co, C

JOB: 7TH STREET BRIDGE PIER-1 DRILLED SHAFT

PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 1

COLUMN TYPE
CONCRETE LOOPS
TOTAL NO. OF CONCRETE COORD.
STEEL REBAR PATTERN·
NUMBER OF STEEL REBAR LOOPS
TOTAL NO. OF STEEL REBARS
PLOT TYPE
DESIGN TYPE
PERCENT STEEL LIMITS·

= 9 (CIRCULAR)
= 1
= 40
= 4 (CONCENTRIC LOOPS)
= 1
= 36
= 0 (NO PLOT)
= 2 (CHECK),.
= (1.00%MIN.6.00%MAX.)

o
o

o
o

o
o

o
o

o
o

o
o

A

*************************************************************************
* *: PC YIELDED FACE COLUMN DESIGN PROGR~M :

* (C) Copyright, PCLINKS, Inc. *
* All Rights Reserved. *
* ** 2330 Alhambra Blvd., Suite 140 *
* Sacramento, CA 95817 *
* (916) 456-4336 *
* ** Licensed to : T.Y.Lin International (SF) Serial No. : 1034985 *
* ** VER. : 2.04 03/12/91 *
* **************************************************************************

*******************************************

*******************************************

YOUR PC YIELD FILE NAME IS : p-7ds

T. Y. Lin I n t e r·n a t ion a l, San F ran cis co, C

*************
* BENT DATA *
*************************************************************************

CONCRETE COORDINATES (INCHES)

COORD X Y

******************************
* MATERIAL PROPERTIES (PSI) *
*************************************************************************

= 1
= 78.00 (INCHES)

= 0.00 (FEEH
= 0.00 (FEET)

ULTIMATE CONCRETE COMPRESSIVE STRESS - FC·= 3500.
YOUNG S MODULUS FOR CONCRETE - EC = 3372165.
YOUNG S MODULUS FOR STEEL BARS - ES =29000000.
ULTIMATE CONCRETE COMPRESSIVE STRAIN - EO = .003
YIELDING STRESS FOR STEEL BARS - FY = 60000.
PC CONCRETE COLUMN DESIGN PGM·--- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 2

CIRCULAR CROSS-SECTION

HX
84.00

NUMBER OF COLUMNS IN BENT
OUT TO OUT DISTANCE (DIAMETER) OF SPIRAL
DISTANCE FROM TOP COLUMN PLASTIC HINGE TO
CENTER OF GRAVITY OF THE SUPERSTRUCTURE
CENTER TO CENTER SPACING. OF COLUMNS

A

9

4

1 36

0

2 1.0 6.0 1 78.00 0.00 0.00

3,500 29000000 0.0030 60000

84.00 0.00 0.00 0.00

38.15 2.25 36

NO PILE

0.99 0.99 0.00 0.00 0.00 95.00 1 1 3.00 AGS B

0 12487 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 1047 0 0 0 0 0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0 0 0

7TH STREET BRIDGE PIER-1 DRILLED SHAFT uP-70S"

1.••+•••• 1••••+•.•• 2•••• +••••3••••+ •••• 4••••+•••• 5•••• + ••••6••••+ •••• 7••••+•••
~
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THE MAIN LONGITUDINAL STEEL IS ASSUMED TO BE # 14 BARS.

T. Y. Lin In t ern a t ion a l, San F ran cis co, C

***WARNING: THE CONCRETE CoVER IS GREATER THAN 2 INCHES
IN THE X-DIRECTION

. **************************
* INITIAL REFERENCE DATA *
*************************************************************************

33.04
35.85
37.57
38.15
37.57
35.85
33.04
29.22
24.52
19.08
13.05
6.62
0.00

-6.62
-13.05
-19.07
-24.52
-29.22
-33.04
-35.85
-37.57
-38.15
-37.57
-35.85
-33.04
-29.22
-24.52
'19.08
-13.05
-6.62

19.08
13.05
6.62
0.00

-6.62
-13.05
-19.07
-24.52
-29.22
-33.04
-35.85
-37.57
-38.15
-37.57
-35.85
-33.04
-29.22
-24.52
-19.08
-13.05
-6.62
0.00
6.62

13.05
19.07
24.52
29.22
33.04
35.85
37.57

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

TOTAL AREA OF THE SECTION AG = 38.33 FT**2
NOMINAL AXIAL LOAD STRENGTH. PO = 21038.07 KIPS
TOTAL REINFORCEMENT AREA AST = 81.00 IN**2
PERCENT STEEL = 1.47 %.

GROSS MOMENT OF INERTIA ABOUT Y-AXIS IYC =. 116.89 FT**4
GROSS MOMENT OF INERTIA ABOUT X-AXIS IXC = 116.89 FT**4

STEEL MOMENT OF INERTIA ABOUT Y-AXIS IYS = 2.8426 FT**4
STEEL MOMENT ·OF INERTIA ABOUT X-AXIS ·IXS = 2.8426 FT**4 .

***WARNING: THE CONCRETE COVER IS GREATER THAN 2 INCHES
IN THE Y-DIRECTION
PC CONCRETECCLUMN DESIUN PGM --- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 4

A

1 42.00 0.00
2 41.48 6.57
3 . 39.94 12.98
4 37.42 19.07
5 33.98 24.69
6 29.70 29.70
7 24.69 33.98
8 19.07 37.42
9 12.98 39.94

10 6.57 41.48
11 0.00 42.00
12 -6.57 41.48
13 -12.98 39.94
14 -19.07 37.42
15 -24.69 33.98
16 -29.70 29.70
17 -33.98 24.69
18 -37.42 19.07
19 -39.94 12.98
20 -41.48 6.57
21 -42.00 0.00
22 -41.48 -6.57
23 -39.94 -12.98
24 -37.42 -19.07
25 -33.98 -24.69
26 -29.70 -29.70
27 -24.69 -33.98
28 -19.07 -37.42
29 -12.98 -39.94
30 -6.57 -41.48
31 0.00 -42.00
32 6.57 -41.48
33 . 12.98 -39.94
34 19.07 -37.42
35 24.69 -33.98
36 29.70 -29.70
37 33.98 -24.69
38 37.42 -19.07
39 39.94 -12.98
40 41.48 -6.57

PC CONCRETE COLUMN OESIGN PGM --- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 3 .

T. Y. LIn I n t ern a t ion a l , San F ran cis co, C
A

·CONCENTRIC CIRCLE PATTERN

LOOP RADIUS AREA BARS
1 38.15 2.25 36

STEEL REBAR COORDINATES (INCHES)

COORD X Y

1 38.15 0.00
2 37.57 6.62
3 35.85 13.05
4 33.04 19.07
5 29.22 24.52
6 24.52 29.22
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T. Y. Lin I n t ern a t jon a l, S.a n F ran cis co, C

***************************
* COLUMN LOAD DATA (K-FT) *
************************************************************************

03/08/2000 13:32 Filename: p-7DS.OUT page 5

PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 5

:---_.- APPLIED FACTORED ------: CAPACITY
GROUP CASE TRANS LONG COMB AXIAL (PHI*MN) PHI RATIO

MY MX M P MU MU/M

IH 1 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IH 2 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IH 3 15549. 302. 15552. 1047. 12768. 0.82 0.82 NG**
IP 1 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IP 2 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IP 3 15549. 302. 15552. 1047. 12768. 0.82 0.82 NG**
11 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
III 1 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
111 2 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
III 3 15549. 302. 15552. 1047. 12768. 0.82 0.82 NG**
IV 1 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IV 2 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
IV 3 15549. 302. 15552. 1047. 12768. 0.82 0.82 NG**
V 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
VI 1 15501. 302. 15504. 1047. 12768. 0.82 0.82 NG**
VI 2 15501. 302. 15504. 1047. 12768.0.82 0.82 NG**
VI 3 15549. 302. 15552. 1047. 12768. 0.82 0.82 NG**
VII 1 12487. 272. 12490. 1047. 15822. 1.05 1.27 OK
VII 2 12487. 272 .. 12490. 1047. 15822. 1.05 1.27 OK

03/08/2000 13:32 . Filename: P-7DS.OUT page 6

CALTRANS BRIDGE DESIGN SPECIFICATIONS. (ART 8.16.5)

LENGTH = 95.00 FT FC = 3.50 KSI FY = 60.00 KSl
STEEL = 1.47 % AST = 81.00 SQ IN

DUCTILITY
FACTOR

(Z)

3.00

LOCATION
TOP=1

BOTTOM=O·

0.00 95.000.99 0.99 0.00 0.00

COLUMN GROUP LOADS - SERVICE (K-FT)

LOAD NAME:
FOOTING DATA FILE: NO
TYPE FOOTING: PILE

MOMENT DISTRIBUTION FACT COLUMN STEEL
:---TOP---:---BOTTOM---: PERCENT LENGTH TIE=1

DAY DAX DBY DBX IMPACT (FEET) SPIRAL=O

:---- LL+IMPACT
CASE 1 CASE 2 CASE 3

DEAD PRE TRANS LONG AXIAL
LOAD STRESS MY-MAX MX-MAX N-MAX WIND wL LF CF-MY TEMP

MY 0 12487 0 0 0 0 0 0 0 0
MX 0 0 0 0 0 0 0 0 0 0
P 0 1047 o . 0 0 0 0 0 0 0
PMY 0 0 0 0
PMX 0 0 0 0
P 0 0 0 0

NOTE: THE AXIAL (ARS) UNREDUCED SEISMIC LOADS (P) ARE NOT DIVIDED
BY THE DUCTILITY FACTOR Z

PC CONCRETE COLUMN DESIGN PGM _.- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 7

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C
A

MY TRAN O. O. O. O. O. O.
MX LONG O. O. O. O. O. O.
P AXIAL O. O. O. O. O. O.
PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,Inc. 13:32:04 03/08/:0 PAGE 6

COLUMN SEISMIC AND ARBITRARY lOADS (K-FT)

(ARS) UNREDUCED SEISMIC I ARBITRARY LOADS
CASE 1 CASE 2 SERVICE SERVICE

MAX TRAN MAX LONG Al1 AL2

ARB ITRARY LOADS
FACTORED FACTORED

AL 1 AL2

**************************************************.
* MOMENT MAGNIFICATION AND BUCKLING CALCULATIONS * ..
*************************************************************************,

REFERENCE: "CALTRANS BRIDGE DESIGN SPECIFICATIONS" (ART 8.16.5)
(COLUMN ASSUMED TO BE UNBRACED AGAINST SIDESWAY.)

MAGY = MOMENT MAGNIFACTION FACTOR ABOUT Y-AXIS
MAGX = MOMENT MAGNlFACTION FACTOR ABOUT X-AXIS

PCY = CRITICAL BUCKLING LOAD ABOUT Y-AXIS
PCX = CRITICAL BUCKLING LOAD ABOUT X-AXIS

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C
KY
KX

=. EFFECTIVE LENGTH FACTOR ABOUT· Y-AXIS = 2.10
=EFFECTIVE LENGTH FACTOR ABOUT X-AXIS = 2.10

A
KY*l/R = SLENDERNESS RATIO ABOUT Y-AXIS =114.
KX*L/R = SLENDERNESS RATIO ABOUT X-AXIS =114.

MOMENT CRACKED CRITICAL
:-MAGNIFICATION-:--TRANSFORMED SECTION--:-----BUCKLING----: AXIAL

GR CA TRAN LONG COMB, E*IY E*IX TRAN LONG LOAD

****************************************************
* FACTORED LOADS FOR COLUMN DESIGN CHECK (KIP-FT) *
*************************************************************************

APPLIED FACTORED MOMENTS ARE MAGNIFIED FOR SLENDERNESS IN ACCORDANCE WITH

IYS
IXS

= STEEL MOMENT OF INERTIA ABOUT Y-AXIS =2.8426 FT**4
= STEEL MOMENT OF INERTIA ABOUT X-AXIS =2.8426 FT**4
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MAGY MAGX MAG PCY PCX P
IH 1 1.241 1.109 1.241 21712891. 42882995. 5384. 10634. 1047.

IH 2 1.2411.1091.241 21712891. 42882995. 5384.' 10634. 1047.

IH 3 1.245 1.109 1.245 21441480. 42882995. 5317. 10634. 1047.

21712891. 42882995.

21712891. 42882995.

21712891.' 42882995.

21441480. 42882995.

A

3988. 65676. 29492.
3988. 65676. 29492.
3988. 65676. 29492.
3190. 52541. 23594.
3190. 52541. 23594.
3190. 52541. 23594.
3190. 52541. 23594.
3190. 52541. 23594.
3190. 52541. 23594.
3190. 52541. 23594.
2848. 46911. 21066.
2848. 46911. 21066.
2848. 46911. 21066.
2848. 46911. 21066.
3988. 65676. 29492.

13:32:04 03/08/:0 PAGE 9

AXIAL P-BALANCE
P(APPROX)

COMB
MP

FY = 60.00 KSI
AST = 81.00 SQ IN

LONG
MPX

FC = 3.50 KSI
EO =0.0030 IN/IN

ANGLE TRANS
MPY

CODE (8.16.4.4) AND MEMO TO DESIGNERS 15-10

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

IH 1 12487. O. 12487. 1047.
IH 2 12487. O. 12487. 1047.
IH 3 12487. O. 12487., 1047.
II 9990. O. 9990. 838.
III 1 9990. O. 9990. 838.
III 2 9990. 0; 9990. 838.
III 3 9990. O. 9990. 838.
IV 1 9990. O. 9990. 838.
IV 2 9990. O. 9990. 838.
IV 3 9990. O. 9990. 838.
v 8919. O. 8919. 748.
VI 1 8919. O. 8919. 748.
VI 2- 8919. O. 8919. 748.
VI 3 8919. O. 8919. 748.
DL 12487. O. 12487. 1047.

PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc.

***********************************************************
• PROBABLE PLASTIC MOMENT (1.3 X NOMINAL MOMENT) (KIP-FT) * ,
*************************************************************************

03L08/2000 13:32 Filename: P-7DS.QUT Page 8

1047.

1047.

1047.

1047.

1047.

1047.

1047.

1047.

1047.

1047.

1047.

~047.

1047.

1047.

1047.

1047.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

10634.

5384.

5384.

5317.

5384~

5384.

5384.

5317.

5384.

5384.

5317.

5384.

5384.

5384.

5317.

5317.

5317.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

21712891.

21712891.

21441480.

21712891.

21712891.

21712891.

21441480.

21441480.

21441480.

21441480.

21712891.

21712891.

IP 1 1.241 1.109 1.241

IP 2 1.241 1.109 1.2~1

IP 3 1.245 1.109 1.245

II 1.241 1.109 1.241

III 1 1.241 1.109 1.241

III 2 1.241 1.109 1.241

III 3 1.245 1.109 1.245

IV 1 1.241 1.109 1.241

IV 2 1.241 1.109 1.241

IV 3 1.245 1.109 1.245

V 1.241 1.109 1.241

VI 1 1.241 1.109 1.241

VI 2 1.241 1.109 1.241

VI 3 1.245 1.109 1.245

VII 1 1.000 1.000 1.000

VII 2 1.000 1.000 1.000

*** WARNING KL/R =114. ABOUT THE X-AXIS IS GREATER THAN ,100.
REDESIGN THE COLUMN WITH A LARGER CROSS-SECTION OR
PERFORM ~ SPECIAL' SECOND ORDER ANALYSIS AS DEFINED
IN ART 8.16.5.1.1 OF AASHTO.

*** WARNING KL/R =114. ABOUT THE Y-AXIS IS GREATER THAN 100.
REDESIGN THE COLUMN WITH A LARGER CROSS-SECTION OR
PERFORM A SPECIAL SECOND ORDER ANALYSIS AS DEFINED
IN ART 8.16.5.1.1 OF AASHTO.

PC CONCRETE COLUMN OESIGN PGM --- PCLINKS,lnc. 13:32:04 03/08/:0 PAGE 8

90.0 22193.
24686.
26412.
26613.
25024.
21842.
17060.
17060.,
14061.
10643.

-4. . 22193.
-3. 24686.

O. 26412.
2. 26613.
4. 25024.
6. 21842.
7. 17061.
7. 17061.
9. 14061.
6. 10643.

12622.
10517.
8414.
6~13.
4209.
2105.

2.
2.

-1050.
-2102.

7151

A
T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

** NOTE: THE AXIAL DEAD LOAD EQUALS ZERO. THEREFORE,
NO PLASTIC HINGING ANALYSIS IS PERFORMED.
PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc. 13:32:04 03/08/:0 PAGE10

GP CASE

COLUMN ~ERVICE LOADS (K-FT) AND MAXIMUM WORKING,STRESSES (PSI)

YOUNG S MODULUS FOR CONCRETE - EC = 3372165. PSI
MODULAR RATIO (ES/EC), - N = 8.6

:---- SERVICE LOADS (K-FT) ----:---- MAX STRESS (PSI) ----:
TRANS LONG COMB AXIAL CONC, STEEL STEEL

MY , MX M P COMP TEN COMP

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C
A
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TYLiN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 16th Street Bridge

D:\My Documents\Projects\1317 Salt River Bridges\16th street\excel\{geom.x1s1COOR

Job No. 1-.1--:..;:13:..;.17.:..:..00=-_

Designer: I..._~SJ,,-_
Checker: II-.---J.V.,:..P.J).::..--_

Sheet:

Date:

Date:
~
,~

Section Properties for Superstructure:

I
I
I
I
I

Concrete Properties

Girder Properties:

F'c (slab):
F'c (girder):
NO.Girders:

Area:
Vb:
Yt:
H:
Ix:
St
Sb:

4500 PSI
6000 PSI

8

7.535 ftA2
3.032 ft
2.968 ft
6.000 ftA2

35.365 fi114
11,914 fi113
11.665 fi113

Left Outside distance:
Girder Spacing:

Right outside distance:

5.500 ft
10.000 ft
. 5.500 ft

Area: 112.194 fi112
Ycb: 4.602 ftA2
Yet: 2.148 ftA2
He: 6.750 ftA2
Izz: 583 ft"4
Iyy: 56164 ft"4
\xx: 36.365 ftA4

Location X Width Thickness E Area y Area*y A(y-ycb)A2 I E(I+AyA2)
ft fl ft ksf ftA2 ft ftA3 ft"4 ft"4 ksf-ft"4

SLAB 0.000 81.000 0.583 550609 47.25 6.46 305.16 162.87 ' 1.34 90416363
HAUNC'H 3.500 0.167 550609 4.67 6.08 28.39 10.24 0.01 5646491

G1 635789 7.53 3.03 22.84 18.57 35.36 34293280
G2 ' 635789 7.53 3.03 22.84 18.57 35.36 34293280
G3 635789 7.53 3.03 22.84 18.57 35.36 34293280
G4 635789 7.53 3.03 22.84 18.57 35.36 34293280
G5 635789 7.53 3.03 22.84 18.57 35.36 34293280
G6 635789 7.53 3.03 22.84 18.57 35.36 34293280
G7 '0 635789 7.53 3.03 22.84 18.57 35.36 34293280
G8 635789 7.53 3.03 22.84 18.57 35.36 34293280

- 0 0.00 0.00 0.00 0.00 0.00 0
- a 0.00 0.00 0.00 0.00 0.00 0

I
I
I
I

0.0 L

Girders

Sum. 112.19
ycb=

516.29
4.60 ft

370409091

Location X Width Thickness E Area y Area*y A(y-ycb)A2 I E(I+AyA2)
ft ft ft ksf ftA2 ft ftA3 ft"4 ftA4 ksf-ft"4

SLAB 0.000 0.583 81.000 550609 47.25 40.50 1913.63 0.00 25833.94 14224408278
HAUNCH 0.167 3.500 550609 4.67 40.50 189.00 2450.00 0.01 1348998926

. - 0 0.00 0.00 0.00 0.00 0.00 0
G1 35.000 635789 7.53 5.50 41.44 9230.03 2.97 5870243378
G2 25.000 635789 7.53 15.50 116.79 4709.20 2.97 2995947518
G3 15.000 635789 7.53 25.50 192.14 1695.31 2.97 10797502n
G4 5.000 635789 7.53 35.50 267.48 188.37 2.97 121651657
G5 5.000 635789 7.53 45.50 342.83 188.37 2.97 121651657
G6 15.000 635789 7.53 55.50 418.18 1695.31 2.97 10797502n
G7 25.000 635789 7.53 65.50 493.52 4709.20 2.97 2995947518
G8 35.000 635789 7.53 75.50 568.87 9230.03 2.97 5870243378

G10 - 0 0.00 0.00 0.00 0.00 0.00 0

SLAB HAUNCH GIRDERS
EI=£E*W1 *T1 A3+E*No. Girders*W2*T2A3+E*No. Girders*W3*T3A3l

3

El= 23120348

I
I
I
I
I
I
I
I

0.0 L

Girders

0.0 L

Girders

Sum.

Location Width Thickness E t=*W*TA3
ft ft ksf ksf-ft"4

SLAB 81.000 0.583 550609 8852766
HAUNCH 3.500 0.167 550609 71375
G1 to G8 6.000 1.256 635789 6043690~

Sum. 69361044
3

112.19 4543.88
ycb= 40.50 ft

Ixx=

35708592864

36.365 ftA4



Location X Width Thickness E Area y Area*y .A(y-ycb)A2 I E(I+AyA2)
ft ft ft ksf ftA2 fI f1A3 ftA4 ftA4 ftA4

- - 0.000 0.000 0 0.000 0.00 0.00 0 0.000 0

G1 35.000 3.500 0.167 550609 0.583 5.50 3.21 715 0.001 393457029

G2 25.000 3.500 0.167 550609 0.583 15.50 9.04 365 0.001 200743746

G3 15.000 3.500 0.167 550609 0.583 25.50 14.88 131 0.001 72268224

G4 5.000 3.500 0.167 550609 0.583 35.50 20.71 15 0.001 8030464
G5 5.000 3.500 0.167 550609 0.583 45.50 26.54 15 0.001 8030464
G6 15.000 3.500 0.167 550609 0.583 55.50 32.38 131 0.001 72268224

G7 25.000 3.500 0.167 550609 0.583 65.50 38.21 365 0.001 200743746

G8 35.000 3.500 0.167 550609 0.583 75.50 44.04 715 0.001 393457029

- - 0.000 0.000 0 0.000 0.00 0.00 0 0.000 0
4.667

TYLiN INTERNATIONAL
Project: I Salt River Bridges Scour

_ Item:' 16th Street Bridge

O:\My Documents\Projects\1317 Salt River Bridges\16th street\excel\[geom.x1s}COOR

13489989262450 0.011

1317.00 Sheet:

prtQ SJ"'" Date:

V PD Date:

189.00
40.500 ft

Job No. I
Designer: I
Checker: I

ycb=

Location Total Load
kips

- -
. PIER 3 541.20
PIER 4 541.20
PIERS 541.20
PIER 6 541.20

- -

DIAPHRAGMS

SECTION PROPERTIES

HAUNCH PROPERTIES

ADDITIONAL DEAD LOAD ADDED

I
I
I
I
I
I
I
I
I
I
I
I
I
1
I.
1
1
I

PIER NOMENCLATURE Location Dist -x Dist-y
ft It

C1 -38.240 -15.450
G1 -35.000 -14.141
C2 -30.313 -12.247
C3 -27.813 -11.237
G2 -25.000 -10.101

G3 -15.000 -6.060
C4 -13.906 -5.618
G4 -5.000 -2.020
C5 0.000 0.000
G5 5.000 2.020
C6 13.906 5.618

G6 15.000 6.060

G7 25.000 10.101

C7 27.813 11.237

CB 30.313 12.247

G8 35.000 14.141

C9 38.240 15.450

- - -
- - -

1



COORDINATES & SECTION PROPERTIES (SUPER STRUCTURE)

TYUN INTERNATIONAL
Project: I Salt River Bridges SCour

Item: I 16th Street Bridge

O:\My Oocuments\Projects\1317 Salt River Bridges\16th street\excel\[geomJels)COOR

Location Joint No. X .Y Z Area Iz Iy Ix
ft ft ft ftl\2 ftl\4 ftl\4 ftl\4

O.OOL 101 0.00 0.00 1098.91 112.194 582.598 56164 36.365
O.25L 102 30.75 0.00 1098.91 112.194 582.598 56164 36.365

O.50L 103 61.50 0.00 1098.91 112.194 582.598 56164 36.365
0.75L 104 92.25 0.00 1098.91 112.194 582.598 58164 36.365
1.00 L 105 123.00 0.00 1098.91 112.194 582.598 56164 36.365
1.25 L 106 153.75 0.00 1098.91 112.194 582.598 56164 36.365
1.50 L 107 184.50 0.00 1098.91 112.194 582.598 56164 36.365
1.75 L 108 215.25 0.00 1098,91 112.194 582.598 56164 36.365
2.00L 109 246;00 0.00 1098.91 112.194 . 582.598 56164 36.365
2.25L 110 276.75 0.00 1098.91 112.194 582.598 56164 36.365
2.50L 111 307.50 0.00 1098.91 112.194 582:598 56164 36.365
2.75 L 112 338.25 0.00 1098.91 112.194 582.598 56164 36.365

3.00L 113 369.00 0.00 1098.91 112.194 582.596 56164 36.365
3.25L 114 399.75 0.00 1098.91 112.194 582.598 56164 36.365
3.50L 115 430.50 0.00 1098.91 112.194 582.598 56164 36.365
3.75L 116 461.25 0.00 1098.91 112.194 582.598 56164 36.365

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PIER 3

PIER 4

PIER 5

PIERS

Job No. I 1317.00

Designer. 1L...-...,s~J:.-_

Checker: I VPD

Sheet:

Date:

Date:
~
~



Item Location Joint No. X y Z Area Iz Iy Ix
fl ft fl fl"2 ft"4 ft"4 ft"4

C1 201 107.55 38.24 1088.66 30.000 62.500 .90.000 247.500
G1 108.86 35.00 1088.66 30.000 62.500 90.000 247.500
C2 202 110.75 30.31 1086.66 30.000 62.500 90.000 247.500

C3- COL1 203 111.76 27.81 1086.66 30.000 62.500 90.000 247.500
G2 112.90 25.00 1086.66 30.000 62.500 90.000 247.500
G3 116.94 15.00 1088.66 30.000 62.500 90.000 247.500
C4 204 117.38 13.91 1086.66 30.000 62.500 90.000 247.500

0- G4 120.98 5.00 1Ci88.66 30.000 62.500 90.000 247.500
e:c C5-COL2 205 123.00 0.00 1088.66 30.000 62.500 90.000 247.500
(.)
It: G5 125.02 -5.00 1088.66 30.000 62.500 90.000 247.500
w C6 206 128.62 -13.91 1068.66 30.000 62.500 90.000 247.500ii:

G6 129.06 -15.00 1068.66 30.000 62.500 90.000 247.500
G7 133.10 -25.00 1088.66 30.000 62.500 90.000 247.500

C7 -COL3 207 134.24 -27.81 1088.66 30.000 62.500 90.000 247.500
C8 208 135.25 -30.31 1088.66 30.000 62.500 90.000 247.500
G8 137.14 -35.00 1088.66 30.000 62.500 90.000 247.500
C9 209 . 138.45 -38.24 1088.66 30.000 62.500 90.000 247.500

Top 601 111.76 27.81 1086.16 19.635 30.560 30.680 61.~

HWL 602 111.76 27.81 1073.64 19.635 30.680 30.680 61.359.. 12ft below 603 111.76 27.81 1061.64 19.635 30.680 30.680 61.359
It: .... Top of OS 604 111.76 27.81 1055.00 19.635 30.680 30.680 61.359

·w ..J
Groundline 605 111.76 38.465 117.859 117.859 235.718ii: 0 27.81 1018.38

(.) 1 "Oia." 606 111.76 27.81 1011.38 38.465 117.859 117.859 235.718
2 "Oia." 607 111.76 27.81 1004.38 38.465 117.859 117.859 235.718
3 "Oia." 608 111.76 27.81 997.38 38.485 117.859 117.859 235.718
.4 "Dia." 609 111.76 27.81 990J 38 38.465 117.859 117.859 235.718

Top 610 125.02 -5.00 1086.16 19.635 30.680 30.680 61.359
HWL 611 125.02 -5.00 1073.64 19.635 30.680 . 30.680 61.359

12 ft below 612 125.02 -5.00 1061.64 19.635 30.680 30.680 61.359
N Top of OS 613 125.02 -5.00 1055.00 19.635 30.680 30.680 61.359
..J

Groundline 614 125.02 -5.00 1018.38 38.465 117.859 117.859 235.7180
(.) 1 "Oia.fl 615 125.02 -5.00 1011.38 38.465 117.859 117.859 235.718

2 "Oia." 616 125.02 -5.00 1004.38 38.465 117.859 117.859 235.718
3 "Oia." 617 125.02 -5.00 997.38 38.465 117.859 117.859 235.718
4 "Oia." 618 125.02 -5.00 990.38 38.465 117.859 117.859 235.718

Top 619 137.1'4 -35.00 1086.16 19.635 30.680 30.680 61.359
HWL 620 137.14 -35.00 1073.64 19.635 30.680 30.680 61~359

12 ft below 621 137.14 -35.00 1061.64 19.635 30.680 30.680 61.359
M Top of OS 622 137.14 -35.00 1055.00 19.635 30.680 30.680 61.359
..J

Groundline 623 137.14 -35.00 1018.38 38.465 117.859 117.859 235.7180
(.) 1 "Oia." 624 137.14 -35.00 1011.38 38.465 117.859 117.859 235.718

2 "Oia." 625 137.14 -35.00 1004.38 38.465 117.859 117.859 235.718
. 3"Oia." 626 137.14 -35.00 997.38 38.465 117.859 117.859 235.718

4 "Oia." 627 137.14 -35.00 990.38 38.485 117.859 117.859 235.718

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TYLiNINTERNATIONAL
Project: I salt River BridfJElS Scour

Item: I 16th Street Bridge

0:\My Oocuments\Projects\1317 Salt River Bridges\16th street\excel\(geom.x1s}COOR

COORDINATES & SECTION PROPERTIES

Job No. I 1317.00

Designer: I SJ

Checker: IVpj)

Sheet:

Date:
Date: I 0roo

'0 "2,. 00



Item Location Joint No. X Y Z Area Iz Iy Ix
ft ft ft ftA2 ft"4 ft"4 ftA4

C1 301 230.55 38.24 1088.66 30.000 62.500 90.000 247.500
G1 231.86 35.00 1088.66 30.000 62.500 90.000 247.500
C2 302 233.75 30.31 1088.66 30.000 62:500 90.000 247.500

C3-COL1 303 234.76 27.81 1088.66 30.000 62.500 90.000 247.500
G2 235.90 25.00 1088.66 30.000 62.500 90.000 247.500
G3 239.94 15.00 1088.66 30.000 62.500 90.000 247.500
C4 304 240.38 13.91 1088.66 30.000 62.500 90.000 247.500

a.;. G4 243.98 " 5.00 1088.66 30.000 62.500 90.000 247.500
< C5-COL2 305 246.00 0.00 1088.66 30.000 62.500 90.000 247.500
0

G5 248.02 -5.00 1088.66 30.000 62.500 90.000 247.500IX:
w C6 306 251.62 -13.91 1088.66 30.000 62.500 90.000 247.500c::

G6 252.06 -15.00 1088.66 30.000 62.500 90.000 247.500
G7 256.10 -25.00 1088.66 30.000 62.500 90.000 247.500

C7 - COL 3 307 257.24 -27.81 1088.66 30.000 62.500 90.000 247.500
C8 308 258.25 -30.31 1088.66 30.000 62.500 90.000 247.500
G8 260.14 -35.00 1088.66 30.000 62.500 90.000 247.500
C9 309 261.45 -38.24 1068.66 30.000 62.500 90.000 247.500

.-
Top 701 234.76 27.81 1085.41 19.635 30.680 30.680 61.359

HWL 702 234.76 27.81 1073.64 19.635 30.680 30.680 61.359
00 12ft below 703 234.76 27.81 1061.64 19.635 30.680 30.680 61.359
IX:

~ TODOfDS 704 234.76 27.81 1055.00 19.635 30.680 30.680 61.359w ..Jc:: 0 Groundline 705 234.76 27.81 1018.38 38.485 117.859 117.859 235.718
0 1 "Dia." 706 234.76 27.81 1011.38 38.485 117.859 117.859 235.718

2 "Dia." 707 234.76 27.81 1004.38 38.485 117.859 117.859 235.718
3 "Dia." 708 234.76 27.81 997.38 38.485 117.859 117.859 .235.718
4 "Dia." 709 234.76 27.81 990.38 38.485 117.859 117.859 235.718

Top 710 248.02 -5.00 1085.41 19.635 30.680 30.680 61.359
HWL 711 248.02 -5.00 1073.64 19.635 30.680 30.680 61.359

12ft below 712 248.02 -5.00 1061.64 19.635 30.680 30.680 61.359
N TODof DS .713 248.02 -5.00 1055.00 19.635 30.680 30.680 61.359

-..J
Groundline 714 248.02 -5.00 1018.38 38.485 117.859 117.859 235.7180

0 1 "Dia." 715 248.02 -5.00 1011.38 38.485 117.859 117.859. 235.718
2 "Dia." 716 248.02 -5.00 1004.38 38.485 117.859 117.859 235.718
3 "Dia." 717 248,02 -5.00 997.38 38.485 117.859 117.859 235.718
4 "Dia." 718 248.02 -5.00 990.38 38.485 117.859 117.859 235.718

Top 719 260.14 -35.00 1085.41 19.635" 30.680 . 30.680 61.359
HWL 720 260.14 -35.00 1073.64 19.635 "30.680 30.680 61.359

12 ft below 721 260.14 -35.00 1061.64 19.635 30.680 30.680 61.359
M Top of DS 722 260.14 -35.00 1055.00 19.635 30.680 30.680 61.359
....t Groundline 723 260.14 -35.00 1018.38 38.485 117.859 117.859 235.7180
0 1 "Dia." 724 260.14 ;.J5.oo 1011.38 38.485 117.859 117.859 235.718

2 "Dia." 725 260.14 -35.00 1004.38 38.485 117.859 117.859 235.718
3 "Dia." 726 260.14 -35.00 997.38 38.485 117.859 117.859 235.718
4 "Dia." 727 260.14 -35.00 990.38 38.485 117.859 117.859 235.718

I
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Alternative cqe analysir.
Yf YI Yf/Y:» Vf!Vl Vl Vf

Sep-16-99 08:38A WEST Consultants, Inc. 6023452156
9-1 5-1 999 3: 08Pf'.1 FRCJ·1 WEST' CO'SLLTANTS 6 t 94879448

P.07
P.7

Group ofCylinders
~

0.0328
_3Sl!:;:) + 104.0' 4 t, '::..

~
I
o

64
1

L.t
0.2297

1

U.OB
0.42

CSU equation

Hyclraulic Desip .Dab
Pier SeoUl'

AU pm have the same $COW' ck.-prh
Input Data

Pier Shape:
PiOt Width (ft):
GraUl. Si:a: DSO (1\):

~Depth UpshaID (ft):
Velocity UpSt.n::aIm (ftI,,):
K 1 Nose Shape:
Pier ADele:
Pier Length eft):
K2 AnJle Coef:
10 Bcd Cod Coef:
Ot1lin Siu 04>0 (ft.):

K4 Am10uring C~f:
'R#mJl$

Scour Depth Ys (it):
Frovde#:
Equation:

14.54 35J8 0.4133 0.81 14.3 11.58
NoteI: Two feet ofbulking is added to c:acb side ofpien lcss than 6' wide.

BllpoSed pile cap is " wide, which showd nof be bulked. The DUC boIrom velocitY on the \I1lbWked pitt
will clearly produce less scour. so it is not compared bc...rcin.

Alternative 1 Bridge Scour With Loag Term. Degradation,
River StatioD 214.785, .16th Stre~ Bridge

'Re;wlts Computed \J$ine tU~C~kAS.VOt'Sio~2.Z and II£C-l~ Guidelines
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The maximum Stream Flow Pressure, Pmax, shall be equal to twice the Average Stream Flow Pressure,'
Pavg. computed by Equation 3-4. Stream Flow Pressure shall be a triangular distribution with Pmax located
at the top of water elevation and a zero pressure located at the flow line.

950.0 ft

1055.0 ft

105.0 ft

Sheet: , _

Date: I 2128/00

Date: ''0 ~Dl)

.4 FT + COL DIAMETER

t upward force

t upward force

DRILLED
SHAFT

1
1.2 * D.S. DIAMETER

Pmax trans =I 534.22 IpSf

2.40 lklft
1.23 lklft

"-l

K=I . 1.4

(AASHTO Art. 3.18.1 & ADOT BD&D Sec. 1.2.1)

(AASHTO Eqn. 3-4)

14.30 FT/SEC
15 DEGREES

5.00 FT
7.00 FT

(AASHTO Art. 3.18.1.1)

55.3 ft

P2 LONG =I 25.42 Ipsf

P2 TRAN = 1354.02 Ipsf

FLOW LINE = 1018.4 ft

MEAN VELOCITY, V 
ANGLE OF ATTACK =

COLUMN DIAMETER =
DRI'D SHFT DIAM =

P2:

where: Pavg =Average Stream Pressure, in pounds per square foot
Vavg = Average Velocity of water in feet per second
~ K =A Constant, 1.4 for all piers subjected to drift build-up "'"

Vavg long =1 3.70 1ft/sec Vavg trans =1--1-3-.S-1-'Ift/sec

The effect of flowing water on piers and drift bUild-up, assuming a second-degree parabolic velocity
distribution and thus a triangular pressure distribution, shall be calculated by the formula:

FORCE OF STREAM CURRENT ON PIERS:

STREAM PRESSURE:

Pmax = 2 * K (Vavg)2 where:

""
Pmax long =1 38.36 1psf

BUOYANCY:

COLUMN = 62.40 kcf * pri4 * (5.00ft) 2 =
DRI'D SHAFT = 62.40 kcf * PI 14 * (7.00 ft) 2 =

T. Y. LIN I N T ERN A T ION A L
Project: ISalt River Bridges - Scour Job No. I 1317.00

Item: 116 til Street Bridge Designer: 1__SJ;;..;..._
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; File C:\Program Files\SAP2000N\Long.S2k saved 3/10/00 9:31:17 in Kip-in
SYSTEM

DOF=UX,UY ,UZ,RX,RY ,RZ LENGTH=[N FORCE=Kip PAGE=SECTIONS

JOINT
101 X=O y=o Z=1264.56
102 X=369 Y=O Z=1264.56
103 X=738 y=o Z=1264.56
104 X=1107 y=o Z=1264.56
105 X=1476 Y=O Z=1264.56
106 X=1845 Y=O Z=1264.56
107 X=2214 y=o Z=1264.56
108 X=2583 Y=O Z=1264.56
109 X=2952 Y=O Z=1264.56
110 X=3321 y=o Z=1264.56
111 X=3690 y=o Z=1264.56
112 X=4059 y=o 2=1264.56
113 X=4428 Y=O Z=1264.56
205 X=1476 y=o Z=1179.48
305 X=2952 y=o 2=1179.48
610 X=1476 Y=O Z=1149.36
611 X=1476 Y=O Z=999.12
612 X=1476 Y=O 2=855.12
613 X=1476 Y=O Z=775.44
614 X=1476 Y=O, Z=336
615 X=1476 Y=O 2=252
616 X=1476 Y=O 2=168

,617 X=1476 Y=O Z=84
618 X=1476 Y=O 2=0
710 X=2952 Y=O Z=1149.36
711 X=2952 Y=O 2=999.12
712 X=2952 Y=O 2=855.12
713 X=2952 Y=O 2=775.44
714 X=2952 Y=O 2=336
715 X=2952 y=o 2=252
716 X=2952 Y=O 2=168
717 X=2952 Y=O 2=84
718 X=2952 Y=O 2=0

RESTRAINT
ADD=618 DOF=U1,U2,U3,R1,R2,R3
ADD=718 DOF=U1,U2,U3,R1,R2,R3
ADD=101 DOF=U3
ADD=113 DOF=U3

PATTERN
NAME=DEFAULT

SPR[NG
ADD=617 U1 =547. 5833
ADD=616 U1=547.5833
ADD=615 U1=547.5833
ADD=614 U1=273.75
ADD=717 U1=547.5833
ADD=716 U1=547.5833
ADD=715 U1=547.5833
ADD=714 U1=273.75

MATERIAL
NAME=STEEL [DES=S M=7.324016E-07 W=.000283

T=O E=29000 U=.3 A=.0000065 FY=36
NAME=CONC IDES=C M=2.245853E-07 W=8.796297E-05

T=O E=4415 U=.2 A=.0000055
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NAME=OTHER IDES=N M=2.246377E-07 w=.0000868
T=O E=3600 U=.2 A=.0000055

NAME=CONC2 [DES=C M=2.246E-07 W=8.681E-05
T=O E=3605 U=.2 A=.0000055 '

NAME=CONC3 IDES=C
T=O E=3602 U=.2 A=.0000055

'FRAME SECTION
NAME=FSEC1 MAT=STEEL SH=R T=18,10 A=180 J=3916,671 1=4860,1500 AS=150,150
NAME=SEC1 MAT=CONC A:16155.36 J=754064.6 [=1.208075E+07,1.164617E+09 AS=16155.3

6,16155.36 S=218851.2,2396321 2=.9999936 .9999936 R=.9996 .9996 T=18 9.9996'
NAME=SEC2 MAT=CONC2 A=66077.86 J=1.186615E+08 [=2.96653~E+07 ~.205!77E+09 AS=66

,077,86,66077.86 S=824038.3,1.13438E+07 2=.9999936,.9999936 R=.9996,.9996 T=18,9.9
996

NAME?SEC3 MAT=CONC2 A=8482.32 J=3817083 [=1908542,1908542 AS=8482.32,8482.32 S=
63618.05,63618.05 2=.9999936 .9999936 R=.9996 .9996 T=18 9.9996

NAME=SEC4 MAT=CONC2 A=1662~.52 J=1.466367E+67 1=7331773,7331773 AS=16625.52,166
25.52 S=174566,174566 Z=.9999936,.9999936 R=.9996,.9996 T=18 9.9996

NAME=SEC5 MAT=CONC3 A=16625.52 J=1.466367E+07 1=7331773,73!1773 AS=16625.52,166
25.52 S=174566,174566' 2=.9999936,.9999936 R=.9996,.9996 T=18,9.9996

NAME=SEC6 MAT=CONC3 A=66077.86 J=1.186615E+08 1=2.966538E+07,5.205377E+09 AS=66
077.86,66077.86 S=824038.3,1.071065E+07 2=.9999936,.9999936 R=.9996,.9996 T=18,9.
9996

FRAME
101 J=101,102 SEC=SEC1 NSEG=1 ANG=O
102 J=102,103 SEC=SEC1 NSEG=1 ANG=O
103 J=103,104 SEC=SEC1 NSEG=1 ANG=O
104 J=104,105 SEC=SEC1 NSEG=1 ANG=O
105 J=105,106 SEC~SEC1 NSEG=1 'ANG=O
106 J=106,107 SEC=SEC1 NSEG=1 ANG=O
107 J=107,108 SEC=SEC1 ,NSEG=1 ANG=O
108 J=108,109 SEC=SEC1 NSEG:1 ANG=O
109 J=109,110 SEC=SEC1 NSEG=1 ANG=O
110 J=110,111 SEC=SEC1 NSEG=1 ANG=O
111 J=111,112 SEC=SEC1 NSEG=1 ANG=O
112 J=112,113 SEC=sEC1 NSEG=1 ANG=O
'200 J=205,105 SEC=SEC2 NSEG=1 ANG=O JREL=R3
300 J=109,305 SEC=SEC2 NSEG=1 ANG=O IREL=R3
610 J=611,610 SEC=SEC3 NSEG=1 ANG=O
611 J=612,611 SEC=SEC3 NSEG=1 ANG=O
612 J=613,612 SEC=SEC3 NSEG=1 ANG=O
613 J=614,613 SEC=SEC4 NSEG=1 ANG=O
614 J=615,614 SEC=SEC5 NSEG=1 ANG=O
615 J=616,615 SEC=SEC5 NSEG=1 ANG=O
'616 J=617,616 SEC=SEC5, NSEG=1 ANG=O
617 J=618,617 SEC=SEC5 NSEG=1, ANG=O
650 J=610,205 SEC=SEC6 NSEG=1 ANG=O
710 J=71',7'0 SEC=SEC3 NSEG=1 ANG=O
.711 J=712,711 SEC=SeC3 NSEG=1 ANG=O
712 J=713,712 SEC=SEC3 NSEG=1 ANG=O
713 J=714,713 SEC=SEC4 NSEG=1 ANG=O
714 J=715, 714 SEc=SEC5 NSEG=1 ANG=O
'715 J=716,715 SEC=SEC5 NSEG=1 ANG=O
716 J=717,716 SEC=SEC5 NSEG=l ANG=O'
717 J=718,717 SEC=SEC5 NSEG=1 ANG=O
750 J=710,305 SEC=SEC6 NSEG=1 ANG=O

LOAD
NAME=DL

TYPE=FORCE
ADD=105 U2=-541
ADD=109 UZ=-541
AOO=101 U2=-541
ADD=113 UZ=-541

TYPE=GRAVITY ELEM=FRAME
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ADD=101 UZ=-1
ADD=102 UZ=-1
ADD=103 UZ=-1
ADD=104 UZ=-1
ADD=10S UZ=-1
ADD=106 UZ=-1
ADD=107 UZ=-1
ADD=108 UZ=-1
ADD=109 UZ=-1
ADD=110 UZ=-l
ADD=111 UZ=-l
ADD=112 UZ=-1
ADD=617 UZ=-1
ADD=616 UZ=-1
ADD=615 UZ=-l
ADD=614 UZ=-1
ADD=613 UZ=-1
ADD=612 uZ=·1
ADD=611 UZ=-'
ADD=610 UZ=-1
ADD=650 UZ=-l
ADD=200 UZ=-1
ADD=717 UZ=-1
ADD=716 UZ=-l
ADD=715 UZ=-1
ADD=714 UZ=-1
ADD=713 UZ=-1
ADD=712 UZ=-l
ADD=711 UZ=-l
ADD=710 UZ=-1
ADD=750 UZ=-l
ADD=:500 U2"-1

NAME"YIND
TYPE=DISTRIBUTED SPAN

ADD=200 RD=O,l U2=.1795,.1795
ADD=300 'RD"O, 1 U2" •1795, . 1795
ADD=610 RD=0,1 U2=1.666667E-02,1.666667E·02
ADD=710 RD=O,l U2=1.666667E-02,1.666661E-02
ADD=101 RD=0,1 U1=1.544167E-02,1.544167E-02
ADD=102 RD=O,l Ul=1.544167E-02,1.544161E-02
ADD=103 RD=0,1 U1=1.544167E-02,1.544167E-02
AOD=104 RD=O,l U1=1.544167E-02,1.544161E-02
ADD=105 RD"O,l Ul=1.544167E-02,1.544161E-Q2
ADD=106 RD"O,l Ul=1.544167E-02,1.544167E-02
ADD=107 RD=0,1 ul=1.544167E-02,1.544167E-02
ADD=108 RD=O,l U1=1.544167E-02,1.544167E-02
ADD=109 RD=0,1 Ul=1.544167E-02,1.544167E-02
AOO=110 RO=0,1 U1=1.544167E-02,1.544167E-02
ADD=111 RD=0,1 U1=1.544167E-02,1.544167E-02
ADD=112 RD=O,l Ul=1.544167E-02,1.544167E-02

NAME=YINDLL
TYPE=DISTRIBUTED SPAN

ADD=101 RD=O,l U1=3.933333E-03,3.933333E-03
ADD=102 RD=O,l U1=3.933333E-03,3.933333E-03
ADD=103 RD=O,l 'U1=3.933333e-03,3.933333E-03
ADD=104 RD=O,l Ul=3.933333E-03,3.933333E-03
ADD=105 RD=0,1 U1=3.933333E-03,3.933333E-03
ADD=106 RD=O,l Ul=3.933333E-03,3.933333E-03
ADD=107 RD=O,l U1=3.933333E-03,3.933333E-03
ADD=108 RD=O,1 U1=3.933333e-03,3.933333E-03
ADD=109 RO=O,1 U1=3.933333E-03,3.933333E-03
AOD=110 RO=O,1 U1=3.933333E-03,3.933333E-03

,ADD=111 RD=O,1 U1=3.933333E-03,3.933333E-03
ADD=112 RD=0,1 U1=3.933333E-03,3.933333E-03

NAME=LF
TYPE=FORCE
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ADD=105 UX=.497
ADD=109 UX=.497

TYPE=DISTRIBUTED SPAN '
ADD=101, RD=0,1 U1=.0118,.0118
ADD=102 RD=O,1 U1=.0118,.0118
ADP=103 RD=O,l U1=.0118,.0118
ADD=104 RD=O,l U1=.0118,.0118
ADD=105 RD=0,1 U1=.0118,.0118
ADD=106 RD=O,l U1=.0118,.0118
ADD=107 RD=O,l U1=.0118,.0118
ADD=108 RD=O,l U1=.0118,.0118
ADD=109 RD=0,1 Ul=.0118,.0118
ADD=110 RD=0,1 U1=.0118,.0118
ADD=111 RD=0,1 U1=.0118,.0118
ADD=112 RD=O,l U1=.0118,.0118

NAME=SF
TYPE=DISTRIBUTED SPAN

ADO=611 RO=O,l U2=.022525,.02875
ADD=612 RD=0,1 U2=1.059167E-02L.0125125
ADD=613 ·RD=0,1 U2=0,1.483333E-u2
ADD=713 RD=O,l U2=0,1.483333E-02
ADD=711 RD=O,l U2=.0225225,.02875
ADD=712 RD=0,1 U2=1.059167E-02,.0125125

NAME=TEMP
TYPE=TEMPERATURE ELEM=FRAME

ADD=101 T"40
ADD=102 T=40
ADD=103 T=40
ADD=104 T=40
ADD=105 T=40
ADD=106 T=40
ADD=107 T=40
ADD=108 T=40
ADD=109 T=40
ADD=110 T=40
ADD=111 T=40
ADD=112 T=40
ADD=200 T=40
ADD=300 T=40
ADD=717 T=40
ADD=716 T=40
ADD=715 T=40
ADD=714 T=40
ADD=713 T=40
ADD=712 T=40
ADD=711 T=40
AOO=710 T=40
ADD=617 T=40
'AOD=616 T=40
ADD=615 T=40
ADD=614 T=40
ADD=613 T=40
ADD=612 T=40
ADD=611 T=40
ADD=610 T=40

OUTPUT
; No Output Requested

END

; The following data is used f·or graphics, design and pushover analysis.
; If changes are made to the analysis data above, then the following data
; should be checked for consistency. '
SAP2000 V7.10 SUPPLEMENTAL DATA

GRID GLOBAL X "1" 0
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GRID GLOBAL X "2" 369
. GRID GLOBAL X "3" 738

GRID GLOBAL X '!4" 1107
GRID GLOBAL X "5" 1476
GRID GLOBAL X "6" '1845
GRID GLOBAL X "7" 2214
GRID GLOBAL X "8" 2583
GRID GLOBAL X "9" 2952
GRID GLOBAL X "10" 3321
GRID GLOBAL X "11" 3690
GRID GLOBAL X "12" 4059
GRID GLOBAL X "13" 4428
GRID GLOBAL . Y "14" 0
GRID GLOBAL Z "15" 0
GRID GLOBAL Z "16" 84
GRID GLOBAL Z "17" 168
GRID GLOBAL Z "18" 252
GRID GLOBAL Z "19" 336
GRID GLOBAL Z "20" 775.44
GRID GLOBAL Z "21" 855.12
GRID GLOBAL Z "22" 999.12
GRID GLOBAL Z "23" 1149.36
GRID GLOBAL Z "24" 1179.48
GRID GLOBAL Z "25" 1264.56
MATERIAL STEEL FY 36
MATERIAL CONC FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
MATERIAL CONC2 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
MATERIAL CONC3 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
STATICLOAD DL TYPE DEAD
STATICLOAD WIND TYPE WIND
STATICLOAD WINDLL TYPE WIND
STATICLOAD LF TYPE OTHER
STATICLOAD SF TYPE OTHER
STATICLOAD TEMP TYPE OTHER

END SUPPLEMENTAL DATA

5

~
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200 LF

0.00
1055.59 12.52
420.67

610 WI NOLL
0.00
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-5.40

-5.40 '

-5.40

-4243.73

-3609.50

6.64

0.00

6.64

0.00

0.00

6.64

0.00

36.62

0.00

36.62

0.00

36.62

36.62

0.00

36.62

673.86

1679.15
712 WINDLL

0.00
354.95

297.13
712 LF

1085.12

908.35
712 SF

3927.10
714 WINDLL

0.00

23.05
712 TEMP

242.18

202.73

713 DL

0.00

0.00
713 WIND

3927.10

2024.19
713 WINDLL

0.00

36.62

0.00 -4243.73
0.00

7.00 -4243.73

0,00
50.70 6.64

0.00 0.00
4097.61 7.00 0.00

0.00
714 WIND

354.95
713 LF

2060.03

.1085.12
713 SF

299.17

50.70
713 TEMP

459.76

242.18

714 DL

o
o

o

o
o

o
o

o
o

o
o

o
o

o
o

o

o
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0.00 0.00 -10.86 0.00 0.00 0.0 750 SF
0 2042.63 0.00 0.00 4.508E-OS 0.00 0.00 0.0

7.00 0.00 -10.86 0.00 0.00 0.0 0 4.327E-04
0 2118.64 2.51 0.00 4.508E-OS 0.00 0.00 0.0

716 SF 0 3. 196E-04
0.00 0.00 1.21 0.00 0.00 0.0 750 TEMP

a 362.51 0.00 -5.40 5.94 0.00 0.00 0.0
7.00 0.00 1.21 0.00 0.00 0.0 a 57.04

0 354.07 2.51 -5.40 5.94 0.00 0.00 0.0
716 TEMP 0 42.13

0.00 -5.40 -2.42 0.00 0.00 0.0
a 455.88

7.00 -5.40 -2.42 0.00 0.00 0.0
a 472.85

717 DL
0.00 -4243.73 0.00 0.00 0.00 0.0

a 0.00
7.00 -4243.73 0.00 0.00 0.00 0.0

0 0.00
717 WIND

0.00 0.00 -23.15 0.00 0.00 0.0
0 3751.80

7.00 0.00 -23.15 0.00 0.00 0.0
0 3913.89

717 WINDLL
0.00 0.00 -4.11 0.00 0.00 0.0

a 639.37
7.00 0.00 -4.11 0.00 0.00 0.0

0 668.17
717 LF

0.00 0.00 -12.58 0.00 0.00 0.0·
0 1954.60

7.00 0.00 -12.58 0.00 0.00 0.0
0 2042.63

717 SF
0.00 0.00 8.825E-01 0.00 0.00 0.0

0 368.68
7.00 0.00 8.825E-01 0.00 0.00 0.0

0 362.51
717 TEMP

0.00 -5.40 -2.81 0.00 0.00 0.0
0 436.23

7.00 -5.40 -2.81 0.00 0.00 0.0
0 455.88

750 DL
0.00 -3334.16 0.00 0.00 0.00 0.0

0 0.00
2.51 -3334.16 0.00 0.00 0.00 0.0

0 0.00
750 WIND

0.00 0.00 49.46 0.00 0.00 0.0
0 420.67

2.51 0.00 49.46 0.00 0.00 0.0
0 296.53

750 WINDLL
0.00 0.00 8.71 0.00 0.00 0.0

0 83.60
2.51 0.00 8.71 0.00 0.00 0.0

0 61.74
750 LF

0.00 0.00 26.62 0.00 0.00 0.0
a 255.57

2.51 0.00 26.62 0.00 0.00 0.0
0 188.75
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LOAD
NAME=DL'

MATERIAL
NAME=STEEL IDES=S M=1.518708E-02 W=.489024

T=O E=4176000 U=.3 A=.0000065 FY=5184
NAME=CONC IDES=C M=4.657306E-03 W=.1500077

T=O E=635760 U=.2 A=.0000055
NAME=OTHER IDES=N M=4.658087E-03 W=.1499904

T=O E=518400 U=.2 A=.0000055
NAME=CONC2 IDES=C M=4.657306E-03 W=.1500077

T=O E=519120 U=.2 A=.0000055
NAME=CONC3 IDES=C

T=O E=518688 U=;2 A=.0000055

ANG=O
ANG=O
ANG::iO
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG"'O
ANG=O
ANG=O
ANG=O
ANG=O
ANG"'O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O
ANG=O

NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1
NSEG=1

SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC1
SEC=SEC2
SEC=SEC2
SEC=SEC2
SEC=SEC3
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC2
SEC=SEC2
SEC=SEC2
SEC=SEC3
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC2
SEC=SEC2
SEC=SEC2
SEC=,SEC3
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC4
SEC=SEC5
SEC=SEC5
SEC=SEC5

J=301;302
J=302,303
J=303,304
J=304,305
J=305,306
J=306,307
J=307,308
J=308,309
J=702,701
J=703,702
J=704,703
J=705,704
J=706,705
J=707,706
J=708,707
J:;709,708
J=711,710
J=712,711
J=713,712
J=714,713
J=715,714
J=716,715
J=717,716
J=718,717
J=720,719
J=721,720
J=722,721
J=723,722
J=724,723
J=725,724
J=726,725
J=727,726
J=701,303
J=710,305
J=719,307

FRAME SECTION
NAME=FSEC1 MAT=STEEL SH=R T=1.5,.8333333 A=1.25 J=.1888826 1=.234375,7.233796E-

02 AS=1.041667,1.041667 .
NAME=SEC1 MAT=CONC2 A=30 J=247.5 1=62.5,90 AS=30,30 S=25,30 Z=.0005787,.0005787

R=.0833,.0833 T=1.5L .8333
NAME=SEC2 MAT=CONC£ A=19.635 J=61.36 1=30.68L30.68 AS=19.635,19.635 S=12.27,12.

27 Z=.0005787,.0005787 R=.0833,.0833 T=1.5 .83,3
NAME=SEC3 MAT=CONC2 A=38.485 J=235.72 1=117.859,117.859 AS=38.485,38.485 S=33.6

74,33.674 Z=.0005787L.0005787 R=.0833,.0833 T=1.5,.8333
NAME=SEC4 MAT=CONC5 A=38.485 J=235.72 1=117.859,117.859 AS=38.485,38.485 S=33.6

74,33.674 Z=.0005787L .0005787 R=.0833~.0833 T=1.5,.8333
NAME=SEC5 MAT=CONC~ A=19.635 J=61;30 1=30.68L30.68 AS=19.635,19.635 S=12.272,12

.272 Z=.0005787,.0005787 R=.0833,.0833 T=1.5,.~333

FRAME
301
302
303
304
305
306
307
308
701
702
703
704
705
706
707
708
710
711
712
713
714
715
716
717
719
720
721
722
723
724
725
726
749
750
751

; File C:\Program Files\SAP2000N\Trans.$2k saved 3/10/00 9:32:11 in Kip-ft

SYSTEM
DOF=UX,UY,UZ,RX,RY,RZ LENGTH=FT FORCE=Kip PAGE=SECTIONS

JOINT .
301 X=-38.24 Y=O Z=98.29
302 X=-30.313 y=o Z=98.29
303 X=-27.813 Y=O Z=98.29
304 X=-13.906 y=o Z=98.29
305 x=o Y=O Z=98.29
306 X=13.906 Y=O Z=98.29
307 X=27.813 y=o Z=98.29
308 X=30.313 y=o Z=98.29
309 X=38.24 Y=O Z=98.29
701 X=-27.813 y=o Z=95.78
702 X=-27.813 y=o Z=83.26
703 X=-27.813 Y=O Z=71.26
704 X=-27.813 y=o Z=64.62
705 X=-27.813 Y=O Z=28·
706 X=:27.813 Y=O Z=21
707 X=-27.813 Y=O Z=14
708 X=-27.813 Y=O Z=7
709 X=-27.813 Y=O 'Z=O
710 X=O y=o Z=95.78
711 x=o Y=O Z=83.26
712 X=O Y=O Z=71.26
713 X=O Y=O Z=64.62
714 X=O Y=O Z=28
715 x=o Y=O Z=21
716 x=o Y=O Z=14
717 x=o Y=O Z=7
718 x=o y=o Z=O
719 X=27.813 Y=O Z=95.78
720 X=27.813 Y=O Z=83.26
721 X=27.813 Y=O Z=71.26
722 X=27.813 y=o Z=64.62
723 X=27.813 Y=O Z=28
724 X=27.813 Y=O Z=21
725 X=27.813 Y=O Z=14
726 X=27.813 Y=O Z=7
727' X=27.813 y=o Z=O

RESTRAINT
ADD=709 DOF=U1,U2,U3,R1,R2,R3
ADD=718 DOF=U1,U2,U3,R1,R2,R3
ADD=727 DOF=U1,U2,U3,R1,R2,R3

PATTERN
NAME=DEFAULT

SPRING
ADD=708 U1=6571
ADD=707 U1=6571
ADD=706 U1=6571
ADD=717 U1=6571
ADD=716 U1=6571
ADD=715 U1=6571
ADD=726 U1=6571
ADD=725 U1=6571
ADD=724 U1=6571
ADD=705 U1=3285
ADD=714 U1=3285
ADD=723 U1=3285



-------------------
TYPE=GRAVITY ElEM=FRAME

ADD=301 UZ=-1
ADD=302 UZ=-1
ADD=303 U2=-1
ADD=304 uZ=-1
ADD=305 UZ=-1
ADD=306 UZ=-1
ADD=307 UZ=-1
ADD=308 UZ=-1
AOD=708 UZ=-1
ADD=707 u2=-1
ADD=706 UZ=-1
ADD =705 UZ=-1
ADD=704 UZ=-1
ADD=703 UZ=-1
ADD=702 UZ=-1
ADD=701 U2=-1
ADD=749 UZ=-1
ADD=717 UZ=-1
ADD=716 UZ=-1
ADD=715 U2=-1
ADD=714 UZ=-1
ADD=713 U2=-1
ADD=71.2 U2=-1
ADD=711 UZ=-1
ADD=710 UZ=-1
ADD=750 UZ=-1
ADD=726 UZ=-1
ADD=725 UZ=-1
ADD=724 UZ=-1
ADD=723· UZ=-1
ADD=722 UZ=-1
ADD=721 UZ=-1
ADD=720 UZ=-1
ADO=719 UZ=-1
ADD=751 U2=-1

TYPE=CONCENTRATED SPAN
ADD=301 RD=.4087 U2=-356.945
ADD=303 RD=.2023 U2=-356.945
ADD=303 RD=.9213 U2=-356.945
ADD=304 RD=.6404 U2=-356.945
AOD=305 RD=.3595 U2=-356.945
AOD=306 RD=.0787 U2=-356.945
ADD=306 RD=.. 7977 U2=-356.945
ADD=308 RD=.5913 U2=-356.945

NAME=llI 2SPAN
TYPE=CONCENTRATEO SPAN

ADD=304 RD=.640443 U2=-49.37
ADD=303 RD=.2023 U2=-31.64
ADD=303 RD=.9213 U2=-81.02

NAME=llI 5SPAN
TYPE=CONCENTRATED SPAN

ADD=301 RD=.4087291 U2=-3.04
ADD=303 RD=.2022722 U2=-43.54
ADD=303 RD=.9213346 U2=-51.4·
ADD=304 RD=.640443 U2=-54.69
AOD=305 RD=.359557 U2=-54.69

• ADD=306 RO=.0786654 U2=-51.4
AOD=306 RD=.7977278 U2=-42.53
ADD=308 RD=.5912703 U2=-3.04

NAME=\HNDSUP
TYPE=FORCE

ADD=304 UZ=199.26
ADD=702 UZ=199.26

TYPE=DISTRIBUTEDSPAN
ADD=301 RO=0,1 U1=1.1512,1.1512
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ADD=302 RD=O,1 U1=1.1512,1.1512
ADD=303.RO=O,1 U1=1.1512,1.1512
AOD=304 RD=O,1 U1=1.1512,1.1512
ADD=305 RD=0,1 u1=1.1512,1.1512
ADD=306 RD=0.1 U1=1.1512,1.1512
ADD=307 RD=O,1 U1=1.1512,1.1512
ADD=308. RD=O,1 U1=1.1512,1.1512

NAME=WINDSUB
TYPE=DISTRIBUTED SPAN

AOD=301 RD=0,1 U1=.0145,.0145
AOD=302 RD=0,1 U1=.0145,.0145
.ADD=303 RD=0,1 U1=.0145,.0145
AOD=304 RD=0,1 U1=.0145,.0145
ADD=305 RD=0,1 U1=.0145,.0145
ADD=306 RD=O,1 U1=.0145,.0145
ADD=307 RD=O,1 U1=.0145,.0145
ADD=308 RD=0,1 U1=.0145,.0145
ADD=701 RD=0,1 U2=.2,.2
ADD=710 RD=O,1 U2=.2,.2
ADD=719 RD=0,1 U2=.2,.2

NAME=Wll
TYPE=DISTRIBUTED SPAN

ADD=301 RD=0,1 U1=.20468,.20468
ADD=302 RD=0,1 U1=.20468,.20468
ADD=303 RD=0,1 U1=.20468,.20468
ADD=304 RD=0,1 U1=.20468,.20468
ADD=305 RO=0,1 U1=.20468,.20468
ADD=306 RO=0,1 U1=.20468,.20468
ADD=307 RO=0,1 U1=.20468,.20468
ADD=308 RO=0,1 U1=.20468,.20468

NAME=SF
TYPE=FORCE

ADD=702 UZ=14.76
ADD=703 UZ=8.167
ADD=704 U2=87.89
ADD=711 UZ=14.76
ADD=720 UZ=14.76
AOD=712 UZ=8.17
ADD=721 UZ=8.17
ADD=713 UZ=87.89
ADD =722 UZ=87.89

TYPE=DISTRIBUTED SPAN
ADD =702 RD=0,1 .U2=3.764,4.808
ADD=711 RD=0,1 U2=3.764,4.808
ADD=720 RD=0,1 U2=3.7641 4.808
ADD=703 RD=O,1 U2=1.77,t.091
ADD=712 RD=0,1 U2=1.77,2.091
ADO=721 RD=0,1 U2=1.77,2.091
ADD=704 RD=O,1 U2=0,2.48
ADO=713 RD=0,1 U2=0,2.48
ADD=722 RD=O,1 U2=O,2.48

NAME=TEMP
TYPE=TEMPERATURE ElEM=FRAME

ADD=301 T=-40
ADD=302 T=-40
ADD=303 T=-40
ADO=304 T=-40
AOO=305 T=-40
AOD=306 T=-40
AOD=307 T=-40
ADD=308 T=-40
ADO=708 T=-40
AOO=707 T=-40
ADO=706 T=-40
ADD=705 T=-40
ADO=704 T=-40
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AOO=703 T=-40.
AOD=702 T=-40

. AOO=701 T=-40
AOO=749 T=-40
AOO=717 T=-40
AOD=716 T=-40
AOD=715 T=-40
ADD=714 T=-40
AOD=713 T=-40
AOD=712 T=-40
ADD=711 T=-40
AOO=710 T=-40
ADD=750 T=-40
AOD=726 T=-40
ADD=725 T=-40
AOD=724 T=-40
AOD=723 T=-40
ADD=722 T=-40
AOD=721 T=-40
AOD=720 T=-40
ADD=719 T=-40
ADD=751 .' T=-40

OUTPUT
; No Output Requested

END

; The following data ;s used for graphics, design and pushover analysis.
; If changes are made to the analysis data above, then the following data
; should be checked for consistency.
SAP2000 V7.10 SUPPLEMENTAL DATA

GRID GLOBAL X "1" -38.24
GRID GLOBAL X "2" -30.313
GRID GLOBAL )( "3" -27.813
GRID GLOBAL X "4" -13.906
GRID GLOBAL X "5" 0
GRID GLOBAL X "6" 13.906
GRID GLOBAL X "7" 27.813
GRID GLOBAL X "8" 30.313
GRID GLOBAL X "9" 38.24
GRID. GLOBAL Y "10" 0
GRID GLOBAL Z "11" 0
GRID GLOBAL Z "12'" 7
GRID GLOBAL Z "13" 1.4
GRID GLOBAL Z "14" 21
GRID GLOBAL Z "15" 28
GRID GLOBAL Z "16" 64.62
GRID GLOBAL Z "17" 71.26
GRID GLOBAL Z "18" 83.26
GRID GLOBAL Z "19" 95.78
GRID GLOBAL Z "20" 98.29
MATERI~L STEEL FY 5184
MATERIAL CONC FYREBAR 8640 FYSHEAR 5760 FC 576 FCSHEAR 576
MATERIAL CONC2 FYREBAR 8640 FYSHEAR 5760 FC 576 FCSHEAR 576
MATERIAL CONC3 FYREBAR 8640 FYSHEAR 5760 FC 576 FCSHEAR 576
STATICLOAD DL TYPE DEAD
STATlCLOAD LLI2SPAN TYPE LIVE
STATICLOAD LLI5SPAN TYPE LIVE
STATICLOAD WINOSUP TYPE WIND
STATICLOAD WINDSUB TYPE WIND
STATICLOAD WLL TYPE WIND
STATICLOAO SF TYPE OTHER
STATICLOAD TEMP TYPE OTHER

END SUPPLEMENTAL DATA
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0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.95

2.95

0.00

0.00

-1.46

-1.04

-1.04

31.04

0.00

0.00

4.04

4.04

58.11

58.11

8.23 5.07

8.23 5.07

3.52 2.81

3.52 3.067E-01

-69.17 -1.46

-69.17

-74.33 -1.76

-74.33 -1.76 .

-74.33 .1.76

-74.33 -1.76

-69.17 -1.46

-69.17 -1.46

131.38 31.04

131.38 31.04

330.64

-1087.20 1.265E-01

-1050.32 1.265E-01

-1122.54 1.265E-01

'1087.20 1.265E-01

0.00

7.93

0.00

12.00

12.52

12.52

0.00

12.52

0.00

12.52

12.52

0.00

12.52

-2.95

-4.47
702 lL!2SPAN

0.00
45.47 .

12.00
66.60

702 LLl5SPAN
0.00

12.00
51.76

702 WIHDSUP
0.00

12.52

34.20

-107.25

-479.69

-38.74

-75.63

702 DL

-868.28
701 WIHDSUB== 0.00

70.08
701 WINDSUP

0.00

-1027.66
ZIU TEMp

0.00

-41.88

-61.39
701 . Wll

-68.91

-132.40
.7Q1 §f

-1040.67

o
o

o
o

o
o

o

o

o
o

o 0.00

o 0.00

.701 DL

o ~pr, -4.47

o

or..,. -6.06
701 lL!2S£'AtOO

66.60

88.63
ZQ1 LL!5SeA~

.00
51.76

12.52

o

o
o

o

o
o
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o . 0.00
308 TEMP

o
o

'0

o

.5

0.0
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0.00
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0.00

0.00
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0.00

0.00

0.00

0.00

0.00

0.00

0.00

0:00

0.00

0.00

0.00

0.00

0.00

-3.04

-3.04

-3.04

0.00

-392.62

0.00

0.00

0.00

2.13

1.62

0.00

0.00

1.62

0.00

0.00

0.00

9.13

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

12.00

9.13

1.149E-01

0.00

1.512E-01

1.149E-01
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2.51

a -739.00

a -2.222E-01

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

. 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.08

2.08

0.00

0.00

5.51

5.51

5.07

5.07

1.46

1.46

-1.04

-1.04

28.67

28.67

-2.95

'2.95

3.067E-01

3.067E-01

1.444E-01

1.444E-01

0.00

4.04

4.04

7.16

7.16

-8.23

-8.23

-3.52

-3.52

-61.12

-61.12

'58.11

-58.11

-68.26

-68.26

-1050.30 -1.271E-01

0.00

2.51

0.00

2.51

2;51

0.00

2.51

2.51

0.00 -1050.30 -1.271E-01

0.00 -8.08

2.51 -8.08

2.51 0.00

0.00 -6.649E·05

2.51 -6.649E-05

0.00

-754.89

-69.82

-73.48
751 WINDSUP

0.00

2.51

-2.92
751 . LLl5SPAN

0.00

2.51

-826.85
751 WINDSUB

0.00

-2.56

6.41
751 LLl2SPAN

0.00

2.51

-61.39

-62.16
751 WLL

-132.40

-145.12
751 SF

-1027.66

·1025.05
751 TEMP

75.63

83.03

-167.36
750 SF

-1176.83

-1.182.05
750 TEMP

0.00

0.00

751 DL

6.09

a
o

a
a

o
o

a
a

a
a

a
o

o
a

o
o

a
o

a

a
a

a
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a -71.68
750 \ILL

-153.52

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

, 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

-1.46

-1.46

-1.76

-1.76

31.04

31.04

1.265E-01

129.00 28.34

129.00 28.34

0.00 4.957E-01

0.00 4.957E-01

-94.86 1.62

-94.86 1.62

3.52 3.067E-01

3.52 3.067E-01

58.11 -1.04

58.11 -1.04

8.23 5.07

8.23 5.07

4.04 2.95

4.04 2.95

-69.17

-69.17

131.38

131.38

-74.33

-74.33

-166.90 4.901E-03

-166.90 4.901E-03

-1099.11 6.100E-04

-1099.11 6.100E-04

-1050.32 1.265E-01

-1050.32

0.00

2.51

0.00

2.51

0.00

2.51

2.51

0.00

2.51

0.00

2.51

70.08

-61.39

-72.99
2.51

2.51
-810.13
750 YINDSUB

0.00
-70.44 .

2.51

-77.05
750 LLl5SPAN

0.00

88.63
2.51

-868.28

73.75
749 WINDSUP

0.00

93.05
749 LLISSPAN

0.00

2.51

-946.18
749 WINDSUB

0.00

2.51

-6.37
749 LLl2SPAN

0.00

o

o

o
o

-62.16
749 WLL

-132.40

-145.12
749 SF

-1027.66

-1025.05
749 TEMP

-75.63

-83.03

750 DL

a -2.763E-02

a
a

o -2.916E-02
750 LLl2SPAN

0.00

a

o -2.345E-01
750 WINDSUP

0.00

a

a
a

a
a

a

a
a

a
o

o

a

749 DL

a -6.06



GROUP-I = 1.30 1.75 DL + 1.67 LL+I + 1.0 SF]
GROUP-II = 1.30 [.75 DL +1.0 SF + 1.0 W)
GROUP-III =1.30 [ .75 DL + 1.0 LL+I + 1.0 SF + 0.3 W + 1.0 WL + 1.0 LFJ
GROUP-IV = 1.30 [ .75 DL + 1.0 LL+I + 1.0 SF + 1.0 RST]
GROUP~V = 1.25 [ .75 DL + 1.0 SF + 1.0 W + 1.0 RST]
GROUP-VI = 1.25 [.75 DL + 1.0 LL+I + 1.0 SF + 0.3 W + 1.0 WL + 1.0 LF + 1.0 RSTJ

.CASE- 3 SHEAR

DL LL+I WIND WL LF SF RST
(KIPS) (KIPS) " (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

long Col 1 - Vy 0 0 17 3 9 0 :2
.trans Col 1 - Vx 0 :2 34 5 0 ~ 3

---+Iong Co12- Vy 0 0 17 3 9 0 :2
--7 trans Co12-Vx 0 :2 29 6 0 :2 0

long Co13- Vy 0 0 17 3 9 0 :2
trans Col 3': Vx 0 1 29 5 0 1 3

GRP-I GRP-II GRP-III GRP-IV GRP-V GRP-VI
(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

Col 1 - Vy 0 23 22 3 24 24
Co11-Vx 5 ' 45 24 8 47 26
Co12- Vy ° ~' 22 3 24 24
Col 2 - Vx 6 40 23 5 38 22
Col 3 - Vy 0 '2~ 22 3 24 24
Col 3 ~ Vx 5 39 21 7 41 24

LOADS AT TOP OF COLUMN - PIER 5

LOAD FACTOR DESIGN:

3n100

Shee,t:

Date:
Date:

Job No. \ 1317.00

Designer. \ SJ

Checker. 11.-- _

CASE- -' 3- VERTICAL LOAD

DL LL+I WIND WL LF SF RST'
(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

~,050 74 B5 8 0 (58) 4
~,O99 ~67 ~29 0 0 0 8
~,O50 68 65 8 0 58 4

GRP-I GRP-II GRP-1I1 GRP-IV GRP-V GRP-VI
(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

----
1,110 1,124 1,109 1,051 1,086 1,071
1,434 ,~ 1,339 1,299 1,202 1,297
1,247 1,183 1,224 1,193 1,143 1,182

Pu

Col 1
~Co12

Col 3

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 16th Street Bridge
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LOADS AT TOP-OF COLUMN - PIER 5 (Cont.)

CASE- 3 MOMENT

DL LL+I WIND Wl LF SF RST
(K.;.FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

trans Co11- My 6 89 930 I,lZ,V/f 132 ei~ 0 1,028 76
long Co11- Mx 0 0 140 28 85 0 19

--\trans Col 2 - My 0 73 809 153 0 1,177 0
--,ltlong Co12- Mx 0 0 140 28 85 0 19

trans COI3-My 6 70 816 132 0 1,026 76
long Co13-Mx 0 0 140 28 85 0 19

GRP-l GRP-II GRP-III GRP-IV GRP-V GRP-VI
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

---
Co11-My 1,534 2,550 1,992 1,555 2,547 2,010
Col 1 - Mx 0 182 202 25 199 218
Co12-My 1,688 2,582 2,140 1,625 2,483 2,058
Co12-Mx 0 182 202 25 199 218
Co13-My 1,491 2,400 1,920 1,529 2,403 1,941
Co13- Mx 0 182 202 25 199 218

- DRILLED SHAFT LOAD AT PIER 5

. DRILLED ~HAFT DIAMETER =1 71FT WT=1 5.77 IKIFT
LENGTH TO 10o-YR FLOOD SCOUR =1 61.1BIFT WT=1 353.21K1PS

COL-1 COL-2 COL-3
(100-YR) (100-YR) (10o-YR)

1= 0.20 LL+l = 74 167 68

lL = 62 139 57
·DL= 1,142 1,191 1,142
SF+B= . (169) (111 ) (53)

Dl+ll-B = 1,035 1,219 1,146

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 16th Street Bridge
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03/0712000 11 :01 Filename: 16THST.YLD ~a!le .

SALT RIVER BRIDGES - 16TH STREET BRIDGE - PIER 5 COLUMN
9
4
1 36
0
2 1.0 6.0 0 57.00 0.00 0.00

3500 29000000 0.0030 60000
60.00 0.00 0.00 0.00
27.8 2.25 36

LOAD AT TOP NO PILE
0.99 0.50 0.00 0.00 20.00 95.78 1 1 3.00 AGS B

0 0 73 73 73 809 153 0 0 0 1175
0 0 0 0 0 140 28 85 0 19 0

1099 0 167 167 167 129 0 0 0 8 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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. TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE

*********"'******* Li censed to: T. Y. Lin International ***********"'***'"
* . *
.,. IAI RECOL-PC - VERSION 2.1 06.26.89 *
* *********"'***"'**********************"'***********************"'********"'*

COLUMN TYPE
CONCRETE LOOPS
TOTAL NO. OF CONCRETE COORD.
STEEL REBAR PATTERN
NUMBER OF STEEL REBAR LOOPS
TOTAL NO. OF STEEL REBARS
PLOT TYPE
DESIGN TYPE
PERCENT STEEL LIMITS

= 9 (CIRCULAR)
= l'
=40= 4 (CONCENTRIC lOOPS)

1
36
o (NO PLOT)
2 (CHECK)

(1.00 %MIN. 6.00 %MAX.)

****"'*****"'**
* BENT DATA '" ,
******"'**************************************************"'***************

NUMBER OF COLUMNS IN BENT
OUT TO OUT DISTANCE (DIAMETER) ~F SPIRAL
DISTANCE FROM TOP COLUMN PLASTIC HINGE TO
CENTER OF GRAVITY OF THE SUPERSTRUCTURE

.CENTER TO CENTER SPACING OF COLUMNS

o
= 57.00 (INCHES)

= 0.00 (FEET)
= 0.00 (FEET)

******************************
* MATERIAL PROPERTIES (PSI) ,*
********************"'****************************************************

ULTIMATE' CONCRETE COMPRESSIVE STRESS - FC = 3500.
YOUNG S MODULUS FOR CONCRETE - EC = 3372165.
YOUNG S MODULUS FOR STEEL BARS • ES = 29000000.
ULTIMATE CONCRETE COMPRESSIVE STRAIN - EO = .003
YIELDING STRESS FOR STEEL BARS • FY = 60000.
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TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 3

CONCENTRIC CIRCLE PATTERNCIRCULAR CROSS-SECTiON

HX
60.00

LOOP . RADIUS
1 27.80

AREA
2.25

BARS
36

STEEL REBAR COORDINATES (INCHES)

, I

THE MAIN LONGITUDINAL STEEL IS ASSUMED TO BE # 14 BARS •.

CONCRETE COORDINATES (INCHES)

COORD X Y

1 30.00 0.00
2 29.63 4.69
3 28.53 9.27
4 26.73 13.62
5 24.27 17.63
6 21.21 21.21
7 17.63 24.27
8 13.62 26.73
9 9.27 28.53

10 4.69 29.63
11 0.00 30.00
12 -4.69 29.63
13 -9.27 28.53
14 -13.62 26.73
15 -17.63 24.27
16 -21.21 21.21
17 -24.27 17.63
18 -26.73 13.62
19 -28.53 9.27
20 '29.63 4.69
21 -30.00 0.00
22 -29.63 -4.69
23 -28.53 -9.27
24 -26.73 -13.62
25 -24.27 -17.63
26 -21.21 -21.21
27 -17.63 -24.27
28 -13.62 -26.73
29 -9.27 -28.53
30 -4.69 -29.63
31 0.00 -30.00
32 4.69 -29.63
33 9.27 -28.53
34 13.62 -26.73
35 17.63 -24.27
36 21.21 -21.21
37 24.27 -17.63
38 26.73 -13.62
39 28.53 -9.27
40 29.63 -4.69

COORD

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

x

27.80
27.38
26.12
24.08
21.30
17.87'
13.90
9.51
4.83
0.00

-4.83
-9.51

-13.90
-17.87
-21.30
-24.08
-26.12
-27.38
-27.80
-27.38
-26.12
-24.08
-21.30
-17.87
-13.90
-9.51
-4.83
0.00
4.83
9.51

13.90
17.87
21.30
24.08
26.12
27.38

y

0.00
4.83
9.51

13.90
17.87
21.30
24.08
26.12
27.38
27.80
27.38
26.12
24.08
21.30
17.87
13_90
9.51
4.83
0.00

-4.83
-9.51

-13.90
-17.87
-21.30
-24.08
-26.12
-27.38
-27.80
-27.38
-26.12
-24.08
-21.30
-17.87
-13.90
-9.51
-4.83
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TITLE' SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 4 TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 5

**************************
* INITIAL REFERENCE DATA *
*************************************************************************

TOTAL AREA OF THE SECTION AG = 19.55 FT**2
NOMINAL AXIAL LOAD STRENGTH PO = 12996.09 KIPS
TOTAL REINFORCEMENT AREA AST = 81.00 IN**2
PERCENT STEEL = 2.88 %

GROSS MOMENT OF INERTIA ABOUT Y-AXIS IYC = 30.43 FT**4
GROSS MOMENT OF INERTIA ABOUT X-AXIS IXC = 30.43 FT**4

STEEL MOMENT OF INERTIA ABOUT Y-AXIS IYS = 1.5095 FT**4
STEEL MOMENT OF INERTIA ABOUT X-AXIS IXS = 1.5095 FT**4

***************************
* COLUMN LOAD DATA (K-FT)*' .
************************************************************************

LOAD NAME: LOAD AT TOP
FOOTING DATA FILE: NO
TYPE FOOTING: PILE

MOMENT DISTRIBUTION FACT COLUMN STEEL LOCATION DUCTILITY
SEISMIC

:---TOP---:---BOTTOM---: PERCENT LENGTH TIE=1 TOP=1 FACTOR
DESIGN SPC

DAY DAX DBY DBX IMPACT (FEET) SPIRAL=O BOTTOM=O (2)
CRITERIA CATEGORY

0.99 0.50 0.00 0.00 20.00 95.78 1 1 3.00
AGS B

COLUMN GROUP LOADS - SERVICE (K-FT)

:---- LL+IMPACT
CASE 1 CASE 2 CASE 3

DEAD PRE TRANS LONG AXIAL
LOAD STRESS MY-MAX MX-MAX N-MAX WIND WL LF CF-MY TEMP SF&

BY

MY 0 0 73 73 73 809 153 0 0 0 11
75

MX 0 0 0 0 0 140 28 85 0 19
0

P 1099 0 167 167 167 129 0 0 0 8
0

PMY 0 0 0 0
PMX 0 0 0 0
P 0 0 0 0

COLUMN SEISMIC AND ARBITRARY LOADS (K-FT)

(ARS) UNREDUCED SEISMIC ARBITRARY LOADS ARBITRARY LOADS
CASE 1 CASE 2 SERVICE SERVICE FACTORED FACTORED

MAX TRAN -MAX LONG AL1 AL2 AL1 AL2

MY TRAN
MX LONG
P AXIAL

O.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.

o.
O.
O.
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TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 7

*****************~**********************************
* FACTORED LOADS FOR COLUMN DESIGN CHECK (KIP-FT) *
*************************************************************************

**************************************************
* MOMENT MAGNIFICATION AND BUCKLING CALCULATIONS *
*************************************************************************

REFERENCE: IICALTRANS BRIDGE DESIGN SPECIFICATIONSII (ART 8.16.5)
(COLUMN ASSUMED TO BE UNBRACED AGAINST SIDESWAY.)

APPLIED FACTORED MOMENTS ARE MAGNIFIED FOR SLENDERNESS IN ACCORDANCE WITH
CALTRANS BRIDGE DESIGN SPECIFICATIONS. (ART 8.16.5) MAGY = MOMENT MAGNIFACTION FACTOR ABOUT Y-AXIS

MAGX = MOMENT MAGNIFACTION FACTOR ABOUT X-AXIS
LENGTH = 95.78 FT FC = 3.50 KSI FY = 60.00 KSI
STEEL = 2.88 % AST = 81.00 SQ IN PCY = CRITICAL BUCKLING LOAD ABOUT Y-AXIS

PCX = CRITICAL BUCKLING LOAD ABOUT X-AXIS
:------ APPLIED FACTORED ____ ow: CAPACITY

GROUP CASE TRANS LONG COMB AXIAL (PHI*MN) PHI RATIO KY = EFFECTIVE LENGTH FACTOR ABOUT Y-AXIS = 2.10
MY MX M P MU MU/M KX = EFFECTIVE LENGTH FACTOR ABOUT X-AXIS = 1.19

IH 1 2704. 326. 2723. 1433. 7287. 0.70 2.68 OK KY*L/R = SLENDERNESS RATIO ABOUT Y-AXIS =161.
IH 2 2704. 326. 2723. 1433. 7287. 0.70 2.68 OK KX*L/R = .SLENDERNESS RATIO ABOUT. X-AXIS = 92.
IH 3 3182•. 422. 3210. 1791- 7418. 0.70 2.31 OK
IP 1 2126. 236. 2139. 1072. 7528. 0.75 3.52 OK IYS = STEEL MOMENT OF INERTIA ABOUT V-AXIS = 1.5095 FT**4
IP 2 2126. 236. 2139. 1072. 7528. 0.75 3.52 OK IXS = STEEL MOMENT OF INERTIA ABOUT X-AXIS = 1.5095 FT**4
IP 3 2445. 325. 2467. 1429. 7282. 0.70 2.95 OK
II 3824. 277. 3834. 1239. 7411. 0.72 1.93 OK
III 1 3296. 302. 3310. 1339. 7336. 0.71 2.22 OK MOMENT CRACKED CRITICAL
III 2 3296. 302. 3310. 1339. 7336. 0.71 2.22 OK :-MAGNIFICATION-:--TRANSFORMED SECTION--:-----BUCKLING·---: AXIAL
III 3 3854. 396. 3874. 1696. 7388. 0.70 1.91 OK GR CA TRAN LONG COMB E*IY E*IX TRAN LONG LOAD
IV 1 2463. 292. 2480•. 1299. 7366. 0.72 2.97 OK MAGY MAGX MAG . PCY PCX P
IV 2 2463. 292. 2480. 1299. 7366. 0.72 2.97 OK IH 1 1.604 1.139 1.593 15605673. 15605690. 3807. 11774. 1433.
IV 3 2872. 385. 2897. 1656. 7375. 0.70 2.55 OK IH 2 1.604 1.139 1.593 15605673. 15605690. 3807. 11774. 1433.
V 3624. 268. 3634. 1202. 7439. 0.73 2.05 OK IH 3 1.888 1.179 1.863 . 15605673. 15605690• 3807. 11774. 1791.
VI 1 3117. 292. 3130. 1297. 7368. 0.72 2.35 OK IP 1 1.392 1.100 1.387 15605673. 15605690. 3807. 11774. 1072.
VI 2 3117. 292. 3130. 1297. 7368. 0.72 2.35 OK IP 2 1.392 1.100 1.387 15605673. 15605690. 3807. 11774. 1072.
VI 3 3611. 381- 3631. 1641. 7368. 0.70 2.03 OK IP 3 1.601 1.138 1.587 15605673. 15605690. 3807. 11774. 1429.
VII 1 1652. 242. 1670. 1099. 6894. 0.68 4.13 OK II 1.483 1.118 1.480 15605673. 15605690. 3807. 11774. 1239.
VII 2 1652: 242. 1670. 1099. 6894. 0.68 4.13 OK III 1 1.542 1.128 1.537 15605673. 15605690. . 3807. 11774. 1339.

II I 2 1.542 1.128 1.537 15605673. 15605690. 3807. 11774. 1339.
NOTE: FOR CALTRANS AND SPC-C AND SPC-D ONLY THE UNREDUCED III 3 1.803 1.168 1.791 15605673. 15605690. 3807. 11774. 1696.

SEISMIC MOMENTS ARE REDUCED BY THE Z OR R FACTOR. IV 1 1.5181.124 1.509 15605673. 15605690. 3807. 11774. 1299.
FOR SPC-B BOTH THE UNREDUCED SEISMIC AXIAL AND IV 2 1.518 1.1241.509 15605673. 15605690. 3807. 11774. 1299.
MOMENTS ARE REOUCED BY THE Z OR R FACTOR. IV 3 1.770 1.164 1.750 15605673. 15605690. 3807. 11774. 1656.

V 1.461 1.114 1.458 15605673. 15605690. 3807. 11774. 1202.
VI 1 1.517 1.124 1.512 15605673. 15605690. 3807. 11774. 1297.
VI 2 1.517 1.124 1.512 15605673. 15605690. 3807. 11774. 1297.
VI 3 1.757 1.162 1.745 15605673. 15605690. 3807. 11774. 1641.
VI I 1 1.406 1.103 1.397 15605673. 15605690•. 3807. 11774. 1099.
VI I 2 1.406 1.103 1.397 15605673. 15605690. 3807. 11774. 1099.

*** WARNING KL/R = 161. ABOUT THE Y-AXIS IS GREATER THAN 100.
REDESIGN THE COLUMN WITH A LARGER CROSS-SECTION OR
PERFORM A SPECIAL SECOND ORDER ANALYSIS AS DEFINED
IN ART 8.16.5.1.1 OF AASHTO.
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TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 8 TITLE SALT RIVER BRIDGES - 16TH STREET BRIDG PAGE 9

COLUMN SERVICE LOADS (K-FT) AND MAXIMUM WORKING STRESSES (PSI)

YOUNG S MODULUS FOR CONCRETE - EC = 3372165. PSI
MODULAR RATIO (ES/EC) - N =8.6

**********************************.*.**********************
* PROBABLE PLASTIC MOMENT (1.3 X NOMINAL MOMENT) (KIP-FT) *
*************************************************************************

:---- SERVICE LOADS (K-FT) ----:---- MAX STRESS (PSI) -~--:

ITRANS LONG COMB AXIAL CONC STEEL STEEL CODE (8.16.4.4) AND MEMO TO DESIGNERS 15-10
GP CASE MY MX M P COMP TEN COMP

FC = 3.50 KSI FY = ~O.OO KSI
EO =0.0030 IN/IN AST = 81.00 SQ IN

IH 1 1248. O. 1248. 1266. 897. 1120. 7376.
IH 2 1248. O. 1248. 1266. 897. 1120. 7376. ANGLE TRANS LONG COMB AXIAL P-BALANCE
IH 3 1248. O. 1248. 1266. 897. 1120. 7376. MPY MPX MP P (APPROX)
II 1587. 112. 1591. 982. 1034. 4519. 8380.
III 1 1315. 124. 1321. 1044. 889. 2400. 7253. 90.0 0.1045E+05 -.1027E+01 0.1045E+05 O.7796E+04 3378
III 2 1315. 124. 1321. 1044.- 889. ,2400. 7253. O.1189E+05 -.6513E+OO 0.1189E+05 0.6497E+04
III 3 1315. 124. 1321. 1044. 889. 2400. 7253. 0.1307E+05 -.2162E+00 0.1307E+05 0.5198E+04
IV 1 998. 15. 999. 1019. 719. 874.-, 5914. 0.1388E+05 0.3328E+00 0.1388E+05 O.3898E+04
IV 2 998. 15. 999. 1019. 719. 874. 5914. O.1379E+05 0.9172E+00 0.1379E+05 0.2600E+04
IV 3 998. 15. 999. 1019. 719. 874. 5914. 0.1296E+05 0.1351E+01 0.1296E+05 0.1301E+04
V 1417. 114. 1422. 883. 924. 3998. 7489. 0.1277E+05 0.1456E+01,0.1277E+05 O.1100E+04
VI 1 1174. 124. 1181. 938. 795. 2126. 6494. 0.1144E+05 O.1593E+01 0.1144E+05 0.8527E+OO
VI 2 1174. 124. 1181. 938. 795. 2126. 6494. 0.1042E+05 0.1564E+01 0.1042E+05 -.6488E+03
VI 3 1174. 124. 1181. 938. 795. 2126. 6494. 0.9236E+04 0.1562E+01 O.9236E+04 -.1298E+04
DL O. O. O. 1099. 320. O. 2754.

** NOTE: THE NUMBER OF COLUMNS EQUALS ZERO.
THEREFORE, NO PLASTIC HINGING ANALYSIS IS PERFORMED.
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SALT RIVER BRIDGES-SCOUR 16TH ST BRIDGE IlONG.lPD"
1 1 00 0
100 4 813.36 1633.92 0 .
O' 60 636174 2827 3372165
373.92 60 636174 2827 3372165
373.92 84 2443920 5542 3372165
1633.92 84 2443920 5542 3372165
1 220 0
4 . 813.36 1633.92 500
813.36 0.046875
1633.92 0.046775
813.36 0 35 .0
1633.92 0 35 '0
611
150 . 35.9375
294.24 28.15
294.24 15.625
373.92 13.25
373.92 18.5375
813.36 0 "
1
1 23000 2184000 1239000
o
1 1 0
100 1E-5 480
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Licensed to: Shagufta Jabeen 813.36
1633.92

.47E-01

.47E-01

X, IN
813.36

1633.92

T.Y. Lin International
DISTRIBUTION. OF STRENGTH PARAMETERS WITH DEPTH

2 POINTS
C,LBS/IN**2 PHI,DEGREES
.OOOE+OO .350E+02
.OOOE+OO ·.350E+02

E50

PROGRAM LPILE plus.Version 3.0
(C) COPYRIGHT 1997 ENSOFT, INC.
ALL RIGHTS RESERVED BOUNDARY AND LOADING CONDITIONS

SALT RIVER BRIDGES~SCOUR 16TH ST BRIDGE IILONG.LPDII

UNITS--ENGLISH UNITS

')
1 N PUT IN FOR MAT 1.0 N
*********************************

DISTRIBUTED LOAD CURVE
X,IN

150.00
294.24
294.24
373.92
373.92
813.36

6 POINTS
LOAD, LBS/I N

•359E+02
.281E+02
•156E+02
•133E+02
•185E+02
.OOOE+OO

THE LOADING IS STATIC
LOADING NUMBER

BOUNDARY-CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD ~T THE PILE HEAD

'"=
=

1
.230E+05 LBS
.218E+07 IN-LBS
.124E+07 LBS

PILE GEOMETRY AND PROPERTIES
---~------------------------

PILE LENGTH = 1633.92 IN
4 POINTS

X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY

IN IN IN**4 IN**2 LBS/lN**2 .
.00 60.000 •636E+06 .2&3E+04 •337E+07

373.92 60.000 •636E+06 •283E+04 .•337E+07
373.92 84.000 •244E+07 .554E+04 .337E+07

1633.92 84.000 .244E+07 :554E+04 •337E+07

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS '"
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE =
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTIQN =

OUTPUT CODES
KOUTPT '" 1
KPYOP = 0
INC . '" 1

100
.100E-04 IN

100
.48E+03 IN

SOILS INFORMATION
OUT PUT I N FOR MAT ION
*********************************

X AT THE GROUND SURFACE = 813.36 IN

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
2 POINTS

X,IN WEIGHT,LBS/IN**3

6 POINTS
LOAD~LBSIIN

.:i59E+02

.281E+02
•156E+02
•133E+02

DISTRIBUTED LOAD CURVE
X, IN

150.00
294.24
294.24
373.92

*************************************************
* COMPUTE LOAD-DISTRIBUTION AND LOAD-DEFLECTION *
* CURVES FOR LATERAL LOADING *
*************************************************

.00 DEG.=SLOPE ANGLE AT THE GROUND SURFACE

1 LAYER(S) OF SOIL

LAYER 1
THE SOIL IS A SAND' p.y CRITERIA BY REESE ET AL, 1974
X AT THE TOP OF THE LAYER = 813.36 IN
X AT THE BOTTOM OF THE LAYER = 1633.92 IN
MODULUS OF SUBGRADE REACTION = .500E+03 LBS/IN**3
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.169E+01 IN'"

i.
OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = .350E-04 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = .1l4E-05 LBS

OUTPUT SUMMARY

PILE-HEAD DEFLECTION

03/09/2000 10;06 Filename; LONG.LpO page

•666E+03 •824E+13 .OOOE+OO
•676E+03 .824E+13 .OOOE+OO
•685E+03 .824E+13 .OOOE+OO
.695E+03 .824E+13 -.525E+02
.704E+03 .824E+13 -.299E+03
•712E+03 .824E+13 -.540E+03
•717E+03 .824E+13 -.771E+03
.719E+03 .824E+13 -.980E+03
.716E+03 .824E+13 -.115E+04
.708E+03 .824E+13 -.128E+04
•694E+03 .824E+13 -.135E+04
•674E+03 .824E+13 -.124E+04
.649E+03 _.824E+,13- -. 996E+03
•618E+03 .824E+13 J.734E+03
•584E+03 .824E+13 -.469E+03
.548E+03 .824E+13 -.211E+03
.511E+03 .824E+13 .302E+02
•475E+03 .824E+13 .247E+03
•439E+03 .824E+13 •436E+03
.405E+03 .824E+13 •593E+03
•374E+03 .824E+13 .717E+03
.346E+03 .824E+13 •730E+03
•322E+03 .824E+13 .632E+03
.301E+03 .824E+13 .521E+03
•282E+03 .824E+13 .481E+03
•265E+03 •824E+13 •473E+03
•250E+03 .824E+13 •456E+03
.237E+03 .824E+13 .432E+03
•227E+03 .824E+13 .401E+03
•229E+03 .824E+13 .380E+03
.236E+03 •824E+13 •368E+03
•242E+03 .824E+13 .350E+03
•245E+03 .824E+13 •327E+03
•248E+03 .824E+13 .300E+03
•248E+03 .824E+13 •264E+03
•248E+03 .824E+13 •197E+03
•247E+03 .824E+13 .138E+03
•245E+03 .824E+13 •869E+02
•243E+03 .824E+13 •446E+02
•240E+03 .824E+13 .106E+02
•238E+03 .824E+13 -.159E+02
.235E+03 .824E+13 ·.353E+02
•233E+03 .824E+13 -.487E+02
.231E+03 .824E+13 -.569E+02
.229E+03 .824E+13 -.606E+02
•228E+03 .824E+13 -.609E+02
•226E+03 .824E+13 ".584E+02
•225E+03 .824E+13 -.537E+02
•225E+03 .824E+13 ·.475E+02
•224E+03 .824E+13 -.402E+02
.224E+03 .824E+13 -.321E+02
•224E+03 .824E+13 -.234E+02
•224E+03 .824E+13 -.142E+02
.224E+03 .824E+13 -.467E+01

767.9 . 135E+00 .258E+08 .327E+05 -.950E-03
784.3 •120E+00 .263E+08 .328E+05 -.899E-03
800.6 .106E+00 ,269E+08 .328E+05 -.846E-03
817.0 .927E-01 .274E+08 .324E+05 -.792E-03
833.3 .802E-01 •280E+08 .295E+05 -.737E-03
849.6 .686E-01 .284E+08 .226E+05 -.681E-03
866.0 .579E-01 .287E+08 .119E+05 -.625E-03

M>NA,.I-T882.3 .482E-01 .288E+08 -.237E+04 -.568E-03
- ' l' 898.7 .394E-01 .287E+08 -.198E+05 -.511E-03

915.0 .315E-01 .282E+08 -.396E+05 -.454E-03,
931.3 .245E-01 .274E+08 -.611E+05 -.399E-03
947.7 ,.185E-01 .262E+08 -.823E~05 -.346E-03
964.0 .132E-01 .247E+08 -.101E+06 -.295E-03
980.4 .880E-02 .230E+08 -.115E+06 -.248E-03
996.7 .511E-02 .210E+08 7.124E+06 -.205E-03

1013.0 .211E-02 .189E+08 -.130E+06 -.165E-03
f,.'"~71029.4 - .280E-03 .167E+08 - •132E+06 - •130E-03

'" 1045.7 -.213E-02 .146E+08 -.129E+06 -.986E-04
1062.0 -.350E-02 .125E+08 -.124E+06 -_717E-04
1078.4 -.447E-02 .106E+08 -.115E+06 -.488E-04
1094.7 -.510E-02 .876E+07 -.105E+06 -.297E-04
1111.1 -.544E-02 .715E+07 -.927E+05 -.139E-04
1127.4 -.555E-02 .573E+07 -.816E+05 -.113E-05

/ 1143.7 -.548E-02 .448E+07 -.722E+05 .900E-05
1160.1 -.526E-02 .337E+07 -.640E+05 •168E-04
1176.4 -.493E-02 .239E+07 -.562E+05 .225E-04
1192.8 -.452E-02 .154E+07 -.486E+05 •264E-04
1209.1 -.407E-02 .803E+06 -.414E+05 .287E-04
1225.4 -.359E-02 .184E+06 -.346E+05 .297E-04
1241.8 -.310E-02 -.327E+06 -.282E+05 .296E-04
1258.1 -.262E-02 -.738E+06 -.221E+05 .285E-04
1274.5 -.217E-02 -.105E+07 -.162E+05 •267E-04
1290.8 -.175E-02 -.127E+07 -.107E+05 .244E-04
1307.1 -.137E-02 -.140E+07 -.555E+04 .218E-04
1323.5 -.103E-02 -.145E+07 -.943E+03 •190E-04
1339.8 -.747E-03 -.143E+07 .282E+04 .161E-04
1356.2 -.507E-03 -.136E+07 .555E+04 .133E-04
1372.5 -.311E-03 -.125E+07 •738E+04 .108E-04
1388.8 -.155E-03 -.112E+07 .845E+04 .842E-05
1405.2 -.357E-04 -.974E+06 •890E+04 .634E-05
1421.5 .521E-04 -.827E+06 •886E+04 .456E-05
1437.8 .113E-03 -.685E+06 •844E+04 .306E-05
1454.2 .152E-03 -.551E+06 •776E+04 .183E-05
1470.5 .113E-03 -.431E+06 •689E+04 .858E-06
1486.9 .180E-03 -.326E+06 .593E+04 .107E-06
1503.2 .177E-03 -.237E+06 .494E+04 -.452E-06
1519.5 .165E-03 -.1655+06 .397E+04 -.851E-06
1535.9 .149E-03 -.1085+06 .305E+04 -.112E-05
1552.2 .129E-03 -.6515+05 .222E+04 -.129E-05
1568.6 .107E-03 -.351E+05 .151E+04 -.139E-05
1584.9 .832E-04 -.158E+05 .915E+03 -.144E-05
1601.2 .594E-04 -.5115+04 .462E+03 -.146E-05
1617.6 .354E-04 -.654E+03 .154E+03 -.147E-05
1633.9 ~114E-04 .OOOE+OO .OOOE+OO -.147E-05

.OOOE+OO
',OOOE+OO
.OOOE+OO
.OOOE+OO

, .OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO
.OOOE+OO

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13

.215E+13
~215E+13
.215E+13
.215E+13
.215E+13
.215E+13
.215E+13
•215E+1.3
.215E+13
.215E+13
.215E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
•824E+13
.824E+13
•824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
•824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13
.824E+13

1
.230E+05 LBS
.218E+07 IN-LBS
.124E+07 LBS

~541E+03

•562E+03
•583E+03
.603E+03
.624E+03
•644E+03
•665E+03
•686E+03
.706E+03
•726E+03
.747E+03
.768E+03
•789E+03
.810E:I'03
.832E+03
•854E'+03
•877E+03
.900E+03
.923E+03
.946E+03
•970E+03
•994E+03,
.102E+04
.443E+03
.452E+03
.461E+03

-.470E+03
•479E+03
•488E+03
•497E+03
.506E+03
.515E+03
•524E+03
•534E+03
•543E+03
.552E+03
•562E+03
•571E+03
.581E+03
•590E+03
.600E+03
.609E+03
.619E+03
•628E+03
.638E+03
•647E+03
•657E+03

=
=

=

SLOPESHEAR

.218E+07 .230E+05 -.311E-02

.262E+07 - .2~OE+05 -.309E-02

.306E+07 .230E+05 -.307E-02

.350E+07 .230E+05 -.304E-02

.394E+07 .230E+05 -.302E-02
•437E+07 .230E+05 -.298E-02
-.481E+07 .230E+05 - .295E-02
.524E+07 .230E+05 -.291E-02
.568E+07 .230E+05 -.287E-02
.611E+07 .230E+05 -.282E-02
.654E+07 .233E+05 -.278E-02
•698E+07 .239E+05 -.272E-02
•743E+07 .244E+05 -.267E-02
•789E+07 .249E+05 -.261E-02
.835E+07 .255E+05 -.255E-02
.883E+07 .260E+05 -.248E-02
•930E+07 .265E+05 -.242E-02
•979E+07 .270E+05 -.234E-02
.103E+08 .274E+05 - .227E-02
.108E+08 .278E+05 -.219E-02
.113E+08 .280E+05 -.210E-02
.118E+08 .283E+05 -.201E-02
.123E+08 .285E+05 -.192E-02
.128E+08 .28aE+0~ -.186E-02
.133E+08 .290E+05 -.184E-02
•138E+08 .293E+05 -.181E-02
.143E+08 .296E+05 -.178E-02
.149E+08 .299E+05 -.175E-02
.154E+08 .301E+05 -.172E-02
.159E+08 .304E+05 -.169E-02
.164E+08 .306E+05 -.166E-02
.170E+08 .308E+05 -.163E-02
.175E+08 .310E+05 -.159E-02
.180E+08 .312E+05 - •156E-'02
.186E+08 .314E+05 -.152E-02
.191E+08 .316E+05 -.148E-02
.197E+08.317E+05 - .145E-02
.202E+08 .319E+05 -.141E-02
.208E+08 .320E+05 -.137E-02
.213E+08 .321E+05 -.132E-02
.219E+08 .323E+05 -.128E-02
•224E+08 .324E+05 -.124E-02
•230E+08 .324E+05 -.119E-02
•235E+08 .325E+05 -.115E.02
.241E+08 .326E+05 -.110E-02
•247E+08 .327E+05 -.105E-02
•252E+08 .327E+05 -.100E-02

LOADING NUMBER

BOUNDARY CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE P'ILE HEAD
AXIAL LOAD AT THE PILE HEAD

•169E+01
•164E+01
•159E+01
•154E+01 '
•149E+01
•144E+01
•139E+01
•135E+01
•130E+01
.125E+01
.121E+01
.116E+01
.112E+01
.108E+01
.103E+01
•992E+00
.952E+00
.913E+00
•875E+00
•839E+00
.804E+00
•770E+00
•738E+00
.707E+00
.677E+00
•647E+00
.618E+00
•589E+00
.561E+00
•533E+00
.50SE+00
•479E+00
.452E+00
•426E+00
.401E+00
•377E+00
•353E+00
•329E+00
.307E+00
•285E+00
•264E+00
•243E+00
•223E+00
.204E+00
•186E+00
• 168E+00
• 151E+00

DEFLECTION MOMENTX TOTAL FLEXURAL SOIL
STRESS RIGIDITY REACTION

IN IN LBS-IN LBS RAD. LBS/IN**2 LBS-IN**2 LBS/IN
***** ********* ********* ********* ********* ********* ********* *********

.0
16.3
32.7
49.0
65.4
81.7
98.0

114.4
130.7
147.1
163.4
179.7
196.1

,212.4
228.7
245.1
261.4
277.8
294.1
310.4
326.8
343.1
359.5
375.8
392.1
408.5
424.8
441.2
457.5
473.8
490.2
506.5
522.9
539.2
555.5
571.9
588.2
604.6
620.9
637.2
653.6
669.9
686.2
702.6
718.9
735.3
751.6
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373.92 •185E+02
813.36 .OOOE+OO
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,.311E-02
.288E+08 LBS-IN

= - .132E+06 LBS
11
3

COMPUTED SLOPE AT PILE HEAD
MAXIMUM BENDING MOMENT
MAXIMUM SHEAR FORCE
NO. OF ITERATIONS
NO. OF ZERO DEFLECTION POINTS =

SUM MAR Y TAB L E
, *************************

BOUNDARY
CONDITION

BC1
•2300E+05

BOUNDARY
CONDITION

BC2
.2184E+07

AXIAL
LOAD

LBS
. 1239E+07

PILE HEAD
DEFLECTION

IN
.1693E+01

MAX. MAX.
MOMENT SHEAR
IN-LBS LBS

.2883E+08 -.1315E+06

,1~ V\. -;. ,z.~3 x,0 Cl 112.~ z."-101. •S-~ '(-(_.•

Vv... .,.. • 1:"'.))(10(., /'<")1)"0:" 1?;I,S-/t:.-
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SALT RIVER BRIDGES-SCOUR 16TH ST BRIDGE "TRANS.LPD"
1 1 0 0 0
100 4 813.36 1633.92 0
o 60 636174 2827 3372165
373.92 60 636174 2827 3372165
373.92 84 2443920 5542· 3372165
1633.92 84 2443920 5542 3372165
1 2 2 0 0
4 813.36 1633.92 500
813.36 0.046875
1633.92 0.046875
813.36 0 35 0
1633.92 0 35 0
6 1 1
150 500.83
294.24 392.25
294.24 217.75
373.92 184.375
373.92 258.3375
813.36 0
1
1 46000 34728000 1267000
o
110
100 1E-5 480
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SALT RIVER BRIDGES-SCOUR 16TH ST BRIDGE "TRANS.LPD"
1 1 0 0 0
100 4 813.36 1633.92 0
o 60 636174 2827 3372165
373.92 60 636174 2827 3372165
373.92 84 2443920 5542 3372165
1633.92 84 2443920 5542 3372165
12200
4 813.36 1633.92500
813;36 0.046875
1633.92 0.046875
813.36 0 35 0
1633.92 0, 35. 0
6 1 1

~~2.24 ~g~:~~
294.24 217.75
373.92 184.375
373.92 258.3375
813.36. 0
1
1 40000 30984000 ·1239000
o
1 1 0
100 1E-5 480,
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Licensed to: Shagufta Jabeen 813.36
1633.92

.47E-01

.47E-01

ESOPHI,DEGREES
.350E+02
.350E+02

X,IN
813.36

1633.92

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
2 POINTS

CLLBStIN**2
.uOOE+OO
.OOOE+OO

T.Y. Lin International

PROGRAM LPILE plus Version 3.0
(C) COPYRIGHT 1997 ENSOFT, INC.
ALL RIGHTS RESERVED BOUNDARY AND LOADING CONDITIONS

SALT RIVER BRIDGES-SCOUR 16TH ST BRIDGE "TRANS.LPD"

UNITS-~ENGLISH UNITS

I NPUT I N F OR M·A T ION
*********************************

DISTRIBUTED LOAD CURVE
X, IN

150.00
294.24
294.24
373.92
373.92
813.36

6 POINTS
LOADLLBS/IN

.,01E+03

.392E+03

.218E+03
•184E+03
•258E+03
.OOOE+OO

THE LOADING IS STATIC

PILE G~OMETRY AND PROPERTIES

LOADING NUMBER

BOUNDARY-CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

= 1
= .400E+05 LBS
= .310E+08 IN-LBS
= .124E+07 LBS

----"----_ .._--------_ .

PILE LENGTH = 1633.92 IN
4 POINTS

X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY

IN IN IN**4 IN**2 LBS/IN**2
.00 60.000 •636E+06 •283E+04 •337E+07

373.92 60.00Q .636E+06 •283E+04 .337E+07
373.92 84.000 .244E+07 , •554E+04 •337E+07

1633.92 84.000 •244E+07 •554E+04 •337E+07

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS =
DEfLECTION TOLERANCE ON DETERMINATION OF CLOSURE =
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTION

OUTPUT CODES
KOUTPT = 1
KPYOP " 0
INC ,,1

100
.100E-04 IN

100
.48E+03 IN

SOILS INFORMATION
OUT PUT I N FOR MAT ION
*********************************

X AT THE GROUND SURFACE = 813.36 IN

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
2 POINTS

X,IN WEIGHT,LBS/IN**3

6 POINTS
LOADLLBS/IN

.,01E+03
•392E+03
•218E+03
•184E+03

DISTRIBUTED LOAD CURVE
X, IN

150.00
294.24
294.24
373.92

*************************************************
* COMPUTE LOAD-DISTRIBUTION AND LOAD-DEFLECTION *
* CURVES FOR LATERAL LOADING *
*************************************************

.00 DEG.=SLOPE ANGLE AT THE GROUND SURFACE

1 LAYER(S) OF SOIL

LAYER 1
THE SOIL IS A SAND - P-Y CRITERIA BY REESE ET AL, 1974
X AT THE TOP OF THE LAYER = 813.36 IN
X AT THE BOTTOM OF THE LAYER = 1633.92 IN
MODULUS OF SUBGRADE REACTION = .500E+03 LBS/IN**3
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313.92 •258E+03
813;36 .OOOE+OO

X DEFLECTiON MOMENT SHEAR SLOPE TOTAL FLEXURAL SOIL
STRESS RIGIDITY REACTION

IN IN LBS-IN LBS RAD. LBS/IN**2 LBS-IN**2 LBS/IN
***** ********* ********* ********* ********* ********* ********* *********

.0 .105E+02 .310E+08 .400E+05 -.187E-01 •190E+04 .215E+13 .OOOE+~O
16.3 .102E+02 .320E+08 .400E+05 - .184E-Ol •195E+04 .215E+13 ··.OOOE+OO
32.7 .993E+Ol .330E+08 .400E+05 - .182E-Ol .200E+04 .215E+13 .OOOE+OO " r

49.0 .964E+Ol .341E+08 .400E+05 -.179E-01 .204E+04 .215E+13 .OOOE+OO
65.4 .935E+01 .351E+08 .400E+05 -.l77E-Ol .209E+04 .215E+13 .OOOE+OO
81.7 .•906E+Ol .361E+08 .400E+05 -.174E-01 .214E+04 .215E+13 .OOOE+OO
98.0 •878E+Ol .371E+08 .400E+05 - .171E-01 .219E+04 .215E+13 .OOOE+OO

114.4 .850E+Ol .381E+08 .400E+05 -.168E-Ol •223E+04 .215E+13 .OOOE+OD
130.7 .823E+Ol .391E+08 .400E+05 -.165E-01 •228E+04 .215E+13 .OOOE+OD
147.1 •796E+D1 .401E+08 .400E+05 -.162E-Ol •233E+04 .215E+13 .OODE+OD
163.4 •770E+Ol .410E+08 .440E+05 -.159E-Ol •237E+04 .215E+13 .OOOE+OO
179.7 •744E+Ol .421E+08 .519E+05 -.156E-Ol •243E+04 .215E+13 .OOOE+OO
196.1 .719E+01 .434E+08 .596E+05 -.153E-Ol •248E+04 .215E+13 .OOOE+OO
212.4 .694E+Ol .447E+08 .672E+05 -.149E-Ol •255E+04 .215E+13 .OOOE+OO
228.7 .670E+01 •462E+08 .745E+05 -.146E-Ol •262E+04 .215E+13 .OOOE+OO
245.1 .646E+Ol .477E+08 .816E+05 -;142E-01 •269E+04 .215E+13 .OOOE+OO
261.4 ~623E+01 .494E+08 .885E+05 -.139E-Ol •277E+04 .215E+13 .OOOE+OO
277.8 .601E+Ol .512E+08 .952E+05 -.135E-Ol •285E+04 .215E+13 .OOOE+OO
294.1 .579E+Ol .531E+08 .102E+06 -.131E-Ol •294E+04 .215E+13 .OOOE+OO
310.4 .558E+Ol .550E+08 .107E+06 -:127E-Ol .303E+04 .215E+13 .OOOE+OO
326.8 •538E+Ol .571E+08 .110E+06 -.123E-01 .313E+04 ,.215E+13 .OOOE+OO
343.1 .518E+Ol .591E+08 .113E+06 -.118E-Ol .323E+04 .215E+13 .OOOE+OO
359.5 .499E+Ol .612E+08 .116E+06 -.114E-Ol .333E+04 .215E+13 .OOOE+OO
375.8 .481E+Ol .634E+08 ~120E+06 -.llle-Ol .131E+04 .B24E+13 .OOOE+OO
392.1 •463E+Ol .656E+08 .124E+06 -.109E-Ol .135E+04 .B24E+13 .OOOE+DO
408.5 .445E+Ol •679E+OB .128E+06 -.108E-Ol •139E+04 .824E+13 .OOOE+OO
424.8 .42BE+Ol .702E+08 •132E-f06 -.107E-Ol •143E+04 .824E+13 .OOOE+OO
441.2 .410E+Ol •726E+08 .136E+06 -.105E-Ol .147E+04 .B24E+13 .OOOE+OO
457.5 •393E+Ol .751E+08 .139E+06 -.104E-Ol .151E+04 .824E+13 .OOOE+OO
473.B •376E+Ol .776E+OB .143E+06 - .102E-Ol •156E+04 .B24E+13 ,.OOOE+OO
490.2 .360E+Ol .802E+08 .146E+06 -.101E-Ol •160E+04 .824E+13 .OOOE+OO
506.5 •344E+01 .B2BE+OB .149E+06 -.991E-02 .165E+04 •824E+13 .OOOE+OO
522.9 .32BE+Ol .B54E+OB .152E+06 -.974E-02 . 169E+04 .B24E+13 .OOOE+OO
539.2 .312E+Ol .861E+08 .154E+06 -.957E-02 •174E+04 .B24E+13 .OOOE+OO
555.5 •296E+Ol .909E+OB .157E+06 -.939E-02 .179E+04 .B24E+13 .OOOE+OO
571.9 .281E+Ol .936E+OB .159E+06 -.921E-02 . 183E+04 •824E+13 .OOOE+OO
588.2 •266E+Ol •965E+OB .162E+06 -.902E-02 •188E+04 .824E+13 .OOOE+OO
604.6 .252E+Ol •993E+OB .164E+06 -.882E-02 •193E+04 .824E+13 .OOOE+OO
620.9 •237E+Ol .102E+09 .166E+06 -.862E-02 .19BE+04 .824E+13 .OOOE+OO
637.2 •223E+Ol .105E+09 .167E+06 -.842E-02 .203E+04 .824E+13 .OOOE+OO
653.6 .210E+Ol .108E+09 .169E+06 -.821E-02 .208E+04 .824E+13 .OOOE+OO
669.9 •197E+Ol .111E+09 .170E+06 -.799E-02 •213E+04 .B24E+13 .OOOE+OO'
686.2 •184E+Ol .114E+09 .172E+06 -.777E-02 .218E+04 .824E+13 .OOOE+OO
702.6 •171E+Ol .117E+09 .173E+06 -.754E-02.223E+04 .B24E+13 .OOOE+OO
718.9 .i59E+Ol .120E+09 .174E+06 -.730E-02 .228E+04 .824E+13 .OOOE+OO
735.3 •147E+Ol .123E+09 .175E+06 -.706E-02 •233E+04 .824E+13 .OOOE+OO
751.6 •136E+Ol .126E+09 .175E+06 -.682E-02 •239E+04 •B24E+ 13 .OOOE+OO

OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT :: -.231E-04 IN-LBS
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT:: .167E-05 LBS

Ol/09t2000 10:26 Filename: TRANS.LPO Page

767.9 . 125E+Ol .129E+09 .176E+06 -_657E-02 •244E+04 .824E+13 .OOOE+OO
784.3 .115E+Ol .132E+09 .176E+06 -.631E-02 •249E+04 .B24E+13 .OOOE+OO
BOO.6 .104E+Ol .135E+09 .176E+06 -.604E-02 •254E+04 .824E+13 .OOOE+OO
817.0 •94BE+00 .138E+09 .176E+06 -.577E-02 •259E+04 .824E+13 -.960E+02
833.3 .856E+OO .141E+09 .170E+06 -.550E-02 •264E+04 .824E+13 -.565E+03
849.6 .76BE+OO .144E+09 .157E+06 -.521E-02 •269E+04 .824E+13 -.106E+04
B66.0 .685E+00 .146E+09 .135E+06 -.493E-02 •273E+04 .B24E+13 -.157E+04
882.3 .607E+00 ,.148E+09 .106E+06 -.464E-02 •277E+D4 .824E+13 -.205E+04
898.7 .534E+00 .150E+09 .689E+05 -.434E-02 .280E+04 .824E+13 -.249E+04
915.0 .465E+00 .151E+09 .251E+05 -.404E-02 •281E+04 .B24E+13 -.288E+04
931.3 .402E+OO .151E+09 -.244E+05 -~374E-02 .2B1E+04 .824E+13 -.318E+04
947.7 .343EtOO .150E+09 -.783E+05 -.344E-02 •280E+04 .824E+13 -.342E+04
964.0 .289E+OO .148E+09 -.135E+06 -.315E-02 •277E+04 .824E+13 -.358E+04
980.4 •240E+00 .146E+09 -.194E+06 -.2B6E-02 •273E+04 .824E+13 -.364E+04
996.7 •196E+00 .142E+09 -.254E+06 -.257E-02 •267E+04 .824E+13 -.364E+04

1013.0 . 156E+OO .138E+09 -.313E+06 -.230E-02 •259E+04 .824E+13 -.355E+04
1029.4 .121E+OO .132E+09 -.369E+06 -.203E-02 •249E+04 .824E+13 -.334E+04
1045.7 .B99E-01 .126E+09 - .421E+06 - •177E-02 .236E+04 .824E+13 - .302E+04
1062.0 .630E-Ol .118E+09 -.467E+06 -.153E-02 .226E+04 .824E+13 -.258E+04
1078.4 .399E-Ol .110E+09 -.505E+06 -.130E-02 .212E+04 .824E+13 -.209E+04
1094.7 .203E-Ol .102E+09 -.534E+06 -.109E-02 .197E+04 .824E+13 -.148E+04
~111.1 .411E-02 .930E+08 -.551E+06 -.901E-03 .lB2E+04 .824E+13 -.612E+03
1127.4 -.911E-02 .839E+08 -.549E+06 -.726E-03 .167E+04 .824E+13 .812E+03
1143.7 -.196E-01 .750E+OB'-.534E+06 -.568E-03 .151E+04 .824E+13 .104E+04
1160.1 -.277E-Ol .665E+08 -.516E+06 -.428E-03 .137E+04 .824E+13 .123E+04
1176.4 -.336E-Ol .582E+08 -.494E+06 -.304E-03 •122E+04 .824E+13 . 142E+04
1192.8 -.376E-Ol .503E+08 -.470E+06 -.197E-03 .109E+04 .824E+13 •157E+04
1209.1 -.400E-Ol .429E+08 -.443E+06 -.104E-03 •960E+03 .824E+13 •168E+04
1225.4 -.410E-Ol .359E+OB -.415E+06 -.263E-04 .B40E+03 .824E+13 •175E+04
1241.8 -.409E-01 .293E+08 -,386E+06 .383E-04 •727E+03 .B24E+13 •183E+04
1258.1 -.398E-Ol •232E+08' -.355E+06 .904E-04 .623E+03 .824E+13 .192E+04
1274.5 -.379E-01 .177E+08 -.323E+06 .131E-03 •52BE+03 .B24E+13 .20DE+04
1290.8 -.355E-Ol .127E+OB -.290E+06 .161E-03 .441E+03 .824E+13 .204E+04
1307.1 -.326E-Ol .820E+07-.257E+06 .182E-03 .365E+03 .824E+13 .207E+04
1323.5 -.295E-Ol .428E+07 -.223E+06 .194E-03 •297E+03 .824E+13 .206E+04
1339.8 -.263E-Ol .909E+06 -.189E+06 •199E-03 •239E+03 •624E+13 .204E+04
1356.2 -.230E-Ol -.192E+07 -.156E+06 •198E-03 •257E+03 .824E+13 .199E+04
1372.5 -.198E-01 -.421E+07 -.125E+06 •192E-03 •296E+03 .824E+13 •192E+04
1388.8 -.168E-Ol -.60DE+07 -.940E+05 •182E-03 •327E+03 .B24E+13 .183E+04
1405.2 - .139E-Ol -. 729E+07 - .651E+05 .1'69E-03 .349E+03 .824E+13 •172E+04
1421.5 '- .1'12E-01 - .813E+07 - .381E+05 .154E-03 .363E+03 .824E+13 •159E+04
1437.8 - .885E-02 - .B54E+07 - •133E+05 :137E-03 •370E+03 .824E+13 •144E+04
1454.2'-.675E-02 -.857E+07 •896E+04 .120E-03 .371E+03 .B24E+13 •128E+04
1470:5 -.492E-02 -.825E+07 .285E+05 ~103E-03 .365E+03 .824E+13' .111E+04
1486.9 -.337E-02 -.764E+07 .452E+05 .877E-04 .355E+03 .824E+13 •923E+03
1503.2' -.206E-02 -.678E+07 •585E+05 •734E-04 .340E+03 .824E+13 .710E+03
1519.5 -.968E-03 -.573E+07 .671E+05 .610E-04 •322E+03 .B24E+13 .342E+03
1535.9 -.638E-04 -.459E+07 .701E+05 .508E-04 .302E+03 .824E+13 .230E+02
1552.2 .692E-03 -.345E+07 •662E+05 .42BE-04 .2B3E+03 .824E+13 -.256E+03
1568.6 .134E-02 -.237E+07 •620E+05 .371E-04 •264E+03 .824E+13 -.504E+03
1584.9 .190E-02 -.142E+07 .518E+05 .333E-04 •248E+03 .824E+13 -.734E+03
1601.2 .242E-02 -.673E+06 .360E+05 .312E-04 •235E+03 .824E+13 -.955E+03
1617.6 .292E-02 -.lBOE+06 .206E+05 .304E-04 •227E+03 .824E+13 -.118E+04
1633.9 .342E-02 .OOOE+OO .OOOE+OO .302E-04 •224E+03 .824E+13 -.135E+04

4

:: .105E+02 IN

OUTPUT SUMMARY

PILE-HEAD DEFLECTION

A1'¥'-....~

:: 1
:: .400E+05 LBS
:: .310E+08 IN-LBS
:: •124E+07 LBS

LOADING NUMBER

BOUNDARY CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD
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COMPUTED SLOPE AT PILE HEAD
MAXIMUM BENDING MOMENT =
MAXIMUM SHEAR FORCE =
NO. OF ITERATIONS =
NO. OF ZERO DEFLECTION POINTS =

- •187E-01
.151E+09 LBS-IN

-.551E+06 LBS
21 '

2

SUM MAR Y TAB' L E
*************************

BOUNDARY
CONDITION

BC1
.4000E+05

BOUNDARY
CONDITION

BC2
.3098E+08

AXIAL
LOAD

LBS
•1239E+07

pile HEAD
DEflECTION

IN
.1053E+02

MAX. MAX.
MOMENT SHEAR
IN-LBS LBS

.1508E+09 -.5510E+06

M v.. ':-- , I f'O i"- X I t) ~ / (?:Pnro ;..
I2.S(~6. ~ 7 k~~ ~- .

'1",-. :. \ ~,-, 0 )(' I) (./ tdtf\::> ::: 0-' Ie

k'.e~v-~ f~
X

'1", -;:: [(j:z.",-r,. " • b z)1-- + ('2 " 0 '2- • ~-) 2-J ..
-:::. I 2,-79 Y. z..c:' 1<..- JI- -

1/", :: [r,--).,--,;> "L.of (') /. Sj1J '4..

-- 71e.~ ,47 k- .



FOR (phi Vc + MIN phi Vs) < Vu <= (phi Vc + phi 4 SQRT(fc) bd),
REQ'D phi Vs = Vu - phi Vc MAX SPAC'G, s =d/2 <= 24 IN

PROV'D phi Vs =phi Av fy dis

FOR (phi Vc+ phi 4 SQRT(fc) bel) < Vu <= (phi Vc+ phi 8 SQRT(fc) b d)
REQ'D phi Vs =Vu - phi Vc MAX SPAC'G, s =d/4 <= 121N

PROVD phi Vs = phi Av fy dis

FOR phi Vc < Vu <= (phi Vc + MIN phi VS), MIN. SHEAR REINF. IS REQ'D
MIN. phi Vs = phi 50 b d, MAX SPACING, s = d/2 <= 24 IN

FOR 0.5 phi Vc < Vu <= phi Vc, MIN, SHEAR REINFORCEMENT IS REQ'D
MIN. phi Vs = phi 50 b d, MAX SPACING, s <= d/2 <= 24 IN

of
Mar~OO

0.44 IN"2

12.00 IN
124 KIPS

566 KIPS

84.00 IN
38.15 IN
66.29 IN

16.57 IN

560 KIPS
280 KIPS

237 ,KIPS

1,120 KIPS
2,240 KIPS

6 KIPS

248.86 IN

Sheet:
Date:
Date:

Av=

6.29 IN

'd/4 =

1317.00
SJ

6
1

s = phi Av fy d I phi Vs =

Job No.
Designer:
Checker:

REQ'D phi Vs = Vu - phi Vc =
USE MIN. phi Vs

33.14 IN

Vu=

phi Vc = phi [ 2 SQRT(fc) b d ] =
0.5 phi Vc =

PROVO SPACING, s =
PROVO phi Vs = phi Av fy dis =

b=

VERT BAR PATTERN RADIUS, R =
d = b/2 + 2 *R I PI =

TIE SIZE: NO.
NO. OF BARS =

d/2 =

MAX s (FOR MIN Av) = Av fy 1(50 b)=

phi = 0.85

7' DRILLED SHAFT
fc = 3,500 PSI
fy = 60,000 PSI

MIN phi Vs =phi ( 50 b d ) _ =
MAX phi Vs ( FOR s=d/2 ) = phi [ 4 SQRT(fc) b d ]=
MAX phi Vs ( FOR s=d/4 ) = phi [ 8 SQRT(fc) b d ]=

T. Y. LIN I N T ERN A T ION A L

SHEAR REINFORCEMENT:
FOR Vu <= 0.5 phi Vc, NO SHEAR REINFORCEMENT IS REQ'D

Project: SALT RIVER BRIDGES-SCOUR
Item: 16TH STREET BRIDGE

DRILLED SHAFT

I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
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16TH STREET BRIDGE PIER-1 DRILLED SHAFT IP-16DS"
9
4
1 36
0
2 1.0 6.0 1 78.00 0.00 0.00

3500 29000000 0.0030 60000
84.00 0.00 0.00 0.00
38.15 2.25 36

NO PILE
0.99 0.99 0.00 0.00 0.00 ·'05.00 1 1 3.00 AGS B

0 12794 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 1239 0 0 0 0 0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

. r-
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T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

JOB : 16TH STREET BRIDGE PIER-1 DRILLED SHAFT

PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,Inc. 10:32:26 03/09/:0 PAGE 1

COLUMN TYPE
CONCRETE LOOPS
TOTAL NO. Of CONCRETE COORD.
STEEL REBAR PATTERN
NUMBER Of STEEL REBAR LOOPS
TOTAL NO. OF STEEL REBARS
PLOT TYPE
DESIGN TYPE
PERCENT STEEL LIMITS

o
o

o
o

o
o

= 9 (CIRCULAR)
= 1
= 40= 4 (CONCENTRIC LOOPS)
= 1
= 36= 0 (NO PLOT)
= 2 (CHECK)
= (1.00 %MIN. 6.00 %MAX.)

o
o

o
o

o
o

A

*******************************************

*************************************************************************
• *
* PC YIELDED fACE COLUMN DESIGN PROGRAM *
* ** (C) Copyright, PCLINKS, Inc. *
* All Rights Reserved. *
* ** 2330 Alhambra Blvd., Suite 140 *
* Sacramento, CA 95817 *
* (916) 456-4336 *
* ** Licensed to : T.Y.Lin International (Sf) Serial No. : 1034985 *
* *;. VER. : 2.04 03/12/91 *
* **************************************************************************

*******************************************

YOUR PC YIELD FILE NAME IS : p-16ds

03/09/2000 10:32 filename: P-16DS.OUT • Page

*************
* BENT DATA *
*************************************************************************

1•.•+•••• 1•••• +•..• 2•••• +••••3 •••• +•••. 4 ••••+.•••5••••+••••6 ••••+•••• 7••••+..•
.8

16TH STREET BRIDGE PIER-1 DRILLED SHAfT "P-16DS"

9

4

NUMBER· Of COLUMNS IN BENT
OUT TO OUT DISTANCE (DIAMETER) OF SPIRAL
DISTANCE fROM TOP COLUMN PLASTIC HINGE TO
CENTER Of GRAVITY Of THE SUPERSTRUCTURE
CENTER TO CENTER SPACING OF COLUMNS

1
= 78.00 (INCHES)

= 0.00 (FEET)
= 0.00 (FEET)

, ,
0.99 0.99 0.00 0.00

o 12794 0

o 0 0

36

0

2 1.0

3500 29000000

,84.00 0.00

38.15

CONCRETE COORDINATES (INCHES)

T.' Y. Lin I n t ern a t ion a l, San f ran cis co, C

YXCOORD

CIRCULAR CROSS-SECTION

HX
84.00

******************************
* MATERIAL PROPERTIES (PSI) *
*************************************************************************

ULTIMATE CONCRETE COMPRESSIVE STRESS - FC = 3500.
YOUNG S MODULUS FOR CONCRETE • EC = 3372165.
YOUNG S MODULUS FOR STEEL BARS - ES = 29000000.
ULTIMATE CONCRETE COMPRESSIVE, STRAIN - EO = .003
YIELDING STRESS FOR STEEL BARS - FY = 60000.
PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,Inc. 10:32:26 03/09/:0 PAGE 2

A

6.0 1 78.00 0.00 0.00

0.0030 60900

0.00 0.00

2.25 36

NO PILE

0.00 105.00 1 1 3.00 AGS B

0 0 0 0 0 0 0

0 ,0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0

0 0 0

0 0 0

0 0 0 0

o
o

o
o

o

1239

o

o
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THE MAIN lONGITUDINAL STEEL IS ASSUMED TO BE # 14 BARS.

***WARNING: THE CONCRETE COVER IS GREATER THAN 2 INCHES
IN THE X-DIRECTION

***WARNING: THE CONCRETE COVER IS GREATER THAN 2 INCHES
IN THE Y-DIRECTION '
PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc. 10:32:26 03/09/:0 PAGE 4

1 42.00 0.00
2 41.48 6.57
3 39.94 12.98
4 37.42 19.07
5 33.98 24.69
6 29.ro ~.ro
7 ~.69 33.98
8 19.07 37.42
9 12.98 39.94

10 6.57 41.48
11 0.00 42.00
12 -6.57 41.48
13 -12.98 39.94
14 -19.07 37.42
15 -24.69 33.98
16 ' -29.70 29.70
17 -33.98 24.69
18-37.42 19.07
19 -39.94 12.98
20 -41.48 6.57
21 -42.00 0.00
22 -41.48 -6.57
23 -39.94 -12.98
24 -37.42 -19.07
25 -33.98 -24.69
26 -29.70 -29,70
27 -24.69 '33.98
28 -19.07 -37.42
29 -12.98 -39.94
30 -6.57 -41.48
31 0.00 -42.00
32 6.57 -41.48
33 12.98 -39.94
34 19.07 -37.42
35 24.69 -33.98
36 29.70 -29.70
37 33.98 -24.69
38 37.42 -19.07
39 39.94 -12.98
40 41.48 -6.57

PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc. 10:32:26 03/09/:0 PAGE 3

T. Y. lin I n t ern a t ion a l, San F ran cis co, C

'1

7
8
9

10
11
12
13
14
.15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

19.08
13.05
6.62
0.00

-6.62
-13.05
-19.07
-24.52
-29.22
~33.04
-35.85
-37.57
'38.15
-37.57
-35.85
-33.04
-29.22
-24.52
-19.08
-13.05
-6.62
0.00
6.62

13.05
19.07
24.52
29.22
33.04
35.85
37.57

33.04
35.85
37.57
38.15
37.57
35.85
33.04
29.22
24.52
19.08
13.05
6.62
0.00

-6.62
-13.05
-19.07
-24.52
-29.22
-33.04
-35.85
-37.57
-38.15
-37.57
-35.85
-33.04
-29.22
-24.52
-19.08
-13.05
-6.62

A

CONCENTRIC CIRCLE PATTERN

A
T. Y. lin I n t ern a t ion a l, San F ran cis co, C

lOOP
1

RADIUS
38.15

AREA
2.25

BARS
36

**************************
* INITIAL REFERENCE DATA * ,
*************************************************************************

STEEL REBAR COORDINATES (INCHES)

COORD X Y

1 38.15 0.00
2 37.57 6.62
3 35.85 13.05
4 33.04 19.07
5 29.22 24.52
6 24.52 29.22

TOTAL AREA OF THE SECTION AG = 38.33 FT**2
NOMINAL AXIAL LOAD STRENGTH PO = 21038.07 KIPS
TOTAL REINFORCEMENT AREA AST = 81.00 IN**2
PERCENT STEEL = 1.47 %

GROSS MOMENT OF INERTIA ABOUT Y-AXIS IYC = 116.89 FT**4
GROSS MOMENT OF INERTIA ABOUT X-AXIS IXC = 116.89 FT**4

STEEL MOMENT OF INERTIA ABOUT Y-AXIS IYS = 2.8426 FT**4
STEEL MOMENT OF INERTIA ABOUT X-AXIS IXS = 2.8426 FT**4
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, 1 PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc. 10:32:26 03/09/:0 PAGE 5

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

***************************
* COLUMN LOAD DATA (K-FT) *
************************************************************************

COLUMN GROUP LOADS • SERVICE (K-FT)

:---- LL+IMPACT
CASE 1 CASE 2 CASE 3

DEAD' PRE TRANS LONG AXIAL
LOAD STRESS MY'MAX MX'MAX N-MAX WIND WL LF CF-MY TEMP

MY 0 12794 0 0 0 0 0 0 0 0
MX 0 0 0 0 0 0 0 0 0 0
P 0 1239 0 0 0 0 0 0 0 0
PMY 0 0 0 0
PMX 0 0 0 0
P 0 0 0 0

T. Y. Lin I n·t ern a t ion a l, San F ran cis co, C

NOTE: THE AXIAL (ARS) UNREDUCED SEISMIC LOADS (P) ARE NOT DIVIDED
BY THE DUCTILITY FACTOR Z

PC CONCRETE COLUMN DESIGN PGM --. PCLINKS,Inc. 10:32:26 03/09/:0 PAGE 7

A

03/0912000 10:32 Filename: P-16DS.QUT Page 6

CALTRANS BRIDGE DESIGN SPECIFICATIONS. (ART 8.16.5)

LENGTH = 105.00 FT FC = 3.50 KSI FY = 60.00 KSI
STEEL = 1.47 % AST = 81.00 SQ IN

:------ APPLIED FACTORED ----Mol CAPACITY
GROUP CASE TRANS LONG COMB AXIAL (PHI*MN) PHI RATIO

MY MX M P MU MU/M

IH 1 17797. 376. 17801- 1239. 12906. 0.81 0.73 NG**
IH 2 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
IH 3 17885. 376. 17889. 1239. 12906. 0.81 0.72 NG**
IP 1 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
IP 2 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
IP 3 17885. 376. 17889. 1239., 12906. 0.81 0.72 NG**
11 17797. 376. 17801- 1239. 12906. 0.81 0.73 NG**
111 1 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
III 2 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
111 3 17885. 376. 17889. 1239. 12906. 0.81 0.72 NG**
IV 1 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
IV 2 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
IV 3 17885. 376. 17889. 1239. 12906. 0.81 0.72 NG**
V 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
VI 1 17797. ' 376. 17801. 1239. 12906. 0.81 0.73 NG**
VI 2 17797. 376. 17801. 1239. 12906. 0.81 0.73 NG**
VI 3 17885. 376. 17889. 1239. 12906. 0.81 0.72 NG**
VII 1 12794. 322. 12798. 1239. 15798. 1.03 1.23 OK
VII 2 12794. 322. 12798. 1239. 15798. 1.03 1.23 OK

DUCTILITY
FACTOR

(Z)

3.00

LOCATION
TOP=l·

BOTTOM=O

STEEL
TlE.=l

SPIRAL=O

COLUMN
LENGTH
( FEET)

105.00

LOAD NAME:
FOOTING DATA FILE: NO
TYPE FOOTING: PILE

MOMENT DISTRIBUTION FACT
:---TOP---:---BOTTOM---: PERCENT

DAY DAX DBY DBX IMPACT

0.99 0.99 0.00 0.00 0.00

A'

APPLIED FACTORED MOMENTS ARE MAGNIfiED FOR SLENDERNESS IN ACCORDANCE WITH

T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

****************************************************
* fACTORED LOADS FOR COLUMN DESIGN CHECK (KIP-FT) *
*************************************************************************

MY TRAN O. O. O. O. O. O.
MX LONG O. O. O. O. O. O.
P AXIAL O. O. O. O. O. O.
PC CONCRETE COLUMN DESIGN PGM --- PCLINKS,lnc. 10:32:26 03/09/:0 PAGE 6

MOMENT CRACKED CR ITI CAL
:-MAGNIFICATION-:-·TRANSFORMED SECTION--:-----BUCKLING----: AXIAL

GR CA TRAN LONG COMB E*IY E*IX TRAN LONG LOAD

REFERENCE: "CALTRANS BRIDGE DESIGN SPECIFICATIONS" (ART 8.16.5)
(COLUMN ASSUMED TO BE UNBRACED AGAINST SIDESWAY.)

MAGY = MOMENT MAGNIFACTION FACTOR ABOUT Y-AXIS
MAGX = MOMENT MAGNIFACTION FACTOR ABOUT X-AXIS

PCY = CRITICAL BUCKLING LOAD ABOUT Y-AXIS
PCX = CRITICAL BUCKLING LOAD ABOUT X-AXIS

KY = EFFECTIVE LENGTH FACTOR ABOUT Y-AXIS = 2.10
KX = EFFECTIVE LENGTH FACTOR ABOUT X-AXIS = 2.10

KY*L/R = SLENDERNESS RATIO ABOUT Y-AXIS =126.
KX*L/R = SLENDERNESS RATIO ABOUT X-AXIS =126.

IYS = STEEL MOMENT OF INERTIA ABOUT Y-AXIS =2.8426 FT**4
IXS = STEEL MOMENT OF INERTIA ABOUT X-AXIS =2.8426 FT**4

**************************************************
* MOMENT MAGNIFICATION AND BUCKLING CALCULATIONS *
*************************************************************************

ARBITRARy'LOADS
FACTORED FACTORED

ALl AL2

COLUMN SEISMIC AND ARBITRARY LOADS (K-FT)

(ARS) UNREDUCED SEISMIC ARBITRARY LOADS
CASE 1 CASE 2 SERVICE SERVICE

MAX TRAN MAX LONG AL1 AL2

A
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*** WARNING KL/R =126. ABOUT THE X·AXIS IS GREATER THAN 100.
REDESIGN THE COLUMN WITH A LARGER CROSS· SECTION OR
PERFORM A SPECIAL SECOND ORDER ANALYSIS A~ DEFINED
IN ART 8.16.5.1.1 OF AASHTO.

*** WARNING KL/R =126. ABOUT THE Y-AXIS IS GREATER THAN 100.
REDESIGN THE COLUMN WITH A LARGER CROSS-SECTION OR
PERFORM A SPECIAL SECOND ORDER ANALYSIS AS DEFINED
IN ART 8.16.5.1.1 OF AASHTO. .

PC CONCRETE COLUMN DESIGN PGM ••. PCLINKS,Inc. 10:32:26 03/09/:0 PAGE 8

8705•.. 1239.
.,

8705) 1239.

8705.' 1239.

8705. 1239.

A

4081. 65096. 30279.
4081. 65096. 30279.
4081 • 65096. 30279.
3264. 52077. 24223.
3264. 52077. 24223.
3264. 52077. 24223.
3264. 52077. 24223.
3264. 52077. 24223.
3264. 52077. 24223.
3264. 52077. 24223.
2915. 46497. 21628.
2915. 46497. 21628.
2915. 46497. 21628.
2915. 46497. 21628.
4081. 65096. 30279.

10:32:26 03/09/:0 PAGE 9

AXIAL P·BALANCE
P (APPROX)

12622. 7151
10517.
8414.
6313.
4209.
2105.

2.
2.

-1050.
·2102.

COMB
MP

22193.
24686.
26412.
26613.
25024.
21842.
17061.
17061.
14061.
10643.

LONG
MPX

-4.
,3.

O.
2.
4.
6.
7.
7.
9.
6.

TRANS
MPY

22193.
24686.
26412.
266"'3.
25024.
21842~
17060.
17060.
14061.
10643.

90.0

ANGLE

***********************************************************
* PROBABLE PLASTIC MOMENT (1.3 X NOMINAL MOMENT) (KIP'FT) *
*****************************************************~*******************

CODE (8.16.4.4) AND MEMO TO DESIGNERS 15-10

FC = 3.50 KSI FY = 60.00 KSI
EO = 0.0030 IN/IN AST = 81.00 SQ IN

T. Y. lin I n t ern a t ion a L, San F ran cis co, C

IH 1 12794. O. 12794. 1239.
IH 2 12794. O. 12794. 1239.
IH 3 12794. O. 12794. 1239.
I I 10235. O. 10235. 991.
III. 1 10235. O. 10235. 991.
III 2 10235 • 0.· 10235. 991.
II I 3 10235. 0.10235. 991.
IV 1 10235. O. 10235. 991.
IV 2 10235. O. 10235. 991.
IV 3 10235. O. 10235. 991.
V 9139. O. 9139. 885.
VI 1 9139. O. 9139. 885.
VI 2 9139. O. 9139. 885.
VI 3 9139. O. 9139. 885.
Dl 12794. O. 12794. 1239.

PC CONCRETE COLUMN DESIGN PGM --- PClINKS,Inc.

1239.

1239.

1239.

P
1239.

1239.

1239.

1239.

1239.

1239.

1239.

1239.

1239.

1239•.

1239•.

1239.

8705.

8705.

8705.

PCX
8705.

8705.

8705.

8705.

8705.

8705.

8705.

8705.

8705.

8705 .

.8705.

8705.

4408.

4352.

4408.

4408 ..

4408.

4352.

4408.

4408.

4352.

4408.

4408.

4408.

4352.

4352.

4352.

PCY
4408.

4408.

4352.

4408..,

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

42882995.

21712891.

21712891.

21441480.

21712891.

21712891.

21441480.

21712891.

21712891.

21712891.

21441480.

21712891.

21712891.

21441480.

21712891.

21712891.

21712891.

21441480.

21441480.

21441480.

MAGY MAGX MAG
IH 1 1.391 1.166 1.391

IH 2 1.391 1.166 1.391

IH 3 1.398 1.166 1.398

IP 1 1.391 1.166 1.391

IP 2 1.391 1.166 1.391

IP 3 1.398 1.166 1.398

II 1.391 1.166 1.391

III 1 1.391 1.166 1.391

III 2 1.391 1.166 1.391

. III 3 1.398 1.166 1.398

IV 1 1.391 1.166 1.391

IV 2 1.391 1.166 1.391

IV 3 1.398 1.166 1.398

V 1.391 1.166 1.391

VI 1 1.391 1.166 1.391

VI 2 1.391 1.166 1.391

VI 3 1.398 1.166 1.398

VII 1 1.000 1.000 1.000

VII 2 1.000 1.000 1.000

A
T. Y. Lin I n t ern a t ion a l, San F ran cis co, C

** NOTE: THE AXIAL DEAD LOAD EQUALS ZERO. THEREFORE,
NO PLASTIC HINGING ANALYSIS IS PERFORMED.
PC CONCRETE COLUMN DESIGN PGM •.. PCLINKS,Inc. 10:32:26 03/09/:0 PAGE10

GP CASE

COLUMN SERVICE LOADS (K-FT) AND MAXIMUM WORKING STRESSES (PSI)

YOUNG S MODULUS FOR CONCRETE - EC = 3372165. PSI
MODULAR RATIO (ES/EC) - N = 8.6

:-.-- SERVICE LOADS (K-FT) -_.-:---- MAX STRESS (PSI) .... :
TRANS LONG COMB AXIAL CONC STEEL STEEL

MY MX M P COMP TEN COMP

T. Y. Lin I n t ern a t ion B l, San F ran cis co, C
A
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I Sep-16-99 OB:36A WEST Consultants, Inc. 6023452156
9-15-1999 3:06PM FROM WEST CONS\.LTANTS Sl948"79<US

P.03
.... .:$

LcDgTczmScom:.xls. 51/15/99. LcmgTczmScour.xJs

AllCmaOYe GaSC analysis:
Yf YI ytly>;> Vf/Vl VI Vf

1.43 l4.79 0.0425 0.81 19.12 15.49
Notes: Exposed pile cap i£ 6.5' wide. which s1l.o\1ld fto. be bulked. The near boaomveloci'ty on me unbuUcecl pier

win c1arly produce less $Cour, so it is IIOt couipIlted hcciD.

buud nose
6.S

0.0919

~+ 10 r;:;.~ e;-::.
1
o

64
1

1.1
0;4921

1

..~ Altemative 1 Bridge Scour Wrtb. Long Term DegradatioDJ

River Station21S.815, 14th Street Bridge
]l:tlSuh$ Computed Vsmg HEC-ltAS Version. 2.2 .ad H:EC-18 Ciuidelices

Hydraulic Desip. Data
PierSoour

All piet$ have abe same scour depth
TDputData

Pier Shape;
'Pier Wicilh (ft):
Oraiu Size D50 (it):
Dc.pthU~IDI (ft):
Vo~ilY U~m(ftls):

JC 1 Nose SbIpr.
Piex Angle:
Pi« Lagrh (ft):
!C1 An&Ie Coef:
10 Bed CoDd Coot:
Grain Size D90 (ft):
!C.4 Anno1.lrinl Coof:

Result!
Scout Depth Ys (Ie): .M=!.
Froudc #: ltff
Equation: CSU aquation
P~r SCour Limited to Maximumo£YJ - 2.4 • •
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TYLiN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 24th Street Bridge

D:1My Documents\Projects\1317 Salt River Bridges\24th street\excel\[geom.x1s)COOR

Job No. ....1_1.:..;;3;.;.17~.00;;::.-_

Designer: I__S_J__

Checker: , _

Sheet:

Date:

Date:

2118/00

Section Properties for Superstructure:

I
I
I
I
I

Concrete Properties '

Box Beam Properties:

F'c (slab):
F'c (girder):
No.Beams:

Area:
Vb:
Yt:
H:
Ix:
5t:
5b:

4500 PSI
6000 PSI

20 ~,

5.646 ft"2
1.608 ft
1.643 ft
3.250 ftll2
8.120 ft"4
4.943 ftll3
5.051 ftll3

Left Outside distance:
Girder Spacing: 

Right outside distance:

2.969 ft
4.000 ft
2.969 ft

Area:
Ycb:
Yet:
Hc:
Ixx:
Iyy:
lzz:

112.917 ftll2
1.608 ft"2
1.643 ft"2
3.250 ftll2

162 ft"4
, 60351 ftll4
91.900 ft"4

Location X Width Thickness E Area y I Eel}
ft ft ft ksf ftll2 ft ft"4 ksf·ft"4

81-B20 4.000 3.250 635789 5.65 1.61 8.12 5162320.48I
I

Total: 112.92
ycb=

Ixx=

8.12
1.61 ft

162.39 ftll4

I
I
I
I
I
I

Beams

Location X Width Thickness E Area y Area*y A(y-ycb)"2 I (I+AY"2)
ft ft ft ksf ftll2 It ft"3 ft"4 ftll4 ft"4

B1 -38.000 3.250 4.000 635789 5.65 2.00 11.29 8152.58 13.96 8167
B2 -34.000 3.250 4.000 635789 5.65 6.00 33.88 6526.58 13.96 _ 6541
83 -30.000 3.250 4.000 635789 5.65 10.00 56.46 5081.25 13.96 5095
B4 -26.000 3.250 4.000 635789 5.65 14.00 79.04 3816.58 13.96 3831
B5- -22.000 3.250 .4.000 635789 5.65 18.00 101.63 2732.58 13.96 2747
B6 -18.000 3.250 4.000 635789 5.65 22.00 124.21 1829.25 13.96 1843
87 ·14.000 3.250 4.000 635789 5.65 26.00 146.79 1106.58 13.96 1121
88 -10.000 3.250 4.000 635789 5.65 30.00 169.38 564.58 13.96 579
89 -6.000 3.250 4.000 635789 5.65 34.00 191.96 203.25 13.96 217

810 -2.000 3.250 4.000 635789 5.65 38.00 214.54 22.58 13.96 37
B11 2.000 3.250 4.000 635789 5.65 42.00 237.13 22.58 13.96 37
812 6.000 3.250 4.000 635789 5.65 46.00 259.71 203.25 13.96 217
813 10.000 3.250 4.000 635789 5.65 50.00 282.29 564.58 13.96 579
814 14.000 3.250 4.000 635789 5.65 54.00 304.88 1106.58 13.96 1121
815 18.000 3.250 4.000 635789 5.65 saoo 327.46 1829.25 13.96 1843
B16 22.000 3.250 4.000 635789 5.65 62.00 350.04 2732.58 13.96 2747
817 26.000 3.250 4.000 635789 5.65 66.00 372.63 3816.58 13.96 3831
818 30.000 3.250 4.000 635789 5.65 70.00 395.21 5081.25 13.96 5095
B19 34.000 3.250 4.000 635789 5.65 74.00 417.79 '6525.58 13.96 6541
B20 38.000 3.250 4.000 635789 5.65 78.00 440.38 8152.58 13.96 8167

I
Sum: 112.92 4516.67 30035.833

ycb= 40.00 ft
Iyy= 60351.00 ft"4

60351

EI=(E*No. Beams*W1*T1"3)I
I
I

. Beams

Location Width Thickness E E*W*TA3'
ft ft ksf ksf-ft"4

81 to 820 4.000 3.250 635789 175287012
Sum. 175287012

3
Izz= 91.900 ft"4



ADDITIONAL DEAD LOAD ADDED

TYLiN INTERNATIONAL
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DIAPHRAGMS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PIER NOMENCLATURE

Location Total Load
kips

- -
PIER 7 0.00
PIER8 0.00
PIER9 0.00

- -
- -

Location Dist - x Dist - Y
ft ·ft

C1 -42.969 0.000
B1 -38.000 0.000
B2 -34.000 0.000
C2 -33.969 0.000
63 -30.000 0.000
64 -26.000 0.000
C3 -24.969 0.000
65 -22.000 0.000
86 -18.000 0.000
67 -14.000 ·0.000
C4 -12.485 0.000
88 -10.000 0.000
89 -6.000 0.000

B10 -2.000 0.000
C5 0.000 0.000
811 2.000 ·0.000
812 6.000 0.000
813 10.000 0.000
C6 12.485 0.000
814 14.000 0.000
815 18.000 0.000
616 22.000 0.000
C7 24.969 0.000
B17 26.000 0.000
818 30.000 0.000
C8 33.969 0.000
819 34.000 '0.000
620 38.000 0.000
C9 42.969 0.000

Job No. 11317.00

Designer: I SJ
Checker: LI _

Sheet I!- _

Date: . I 2117/00
Date: ...1 _



COORDINATES & SECTION PROPERTIES (SUPER STRUCTURE)

TYLiN INTERNATIONAL
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PIER 6

PIER 7

PIER 8

PIER 9

PIER 10

Job No. I 1317.00 Sheet:

Designer: I SJ Date: 2118/00

Checker: I Date:

Location Joint No. X y Z Area Ixx Iyy Izz
ft ft ft ftl\2 ftl\4 ftl\4 ft"4

0.00 L 101 0.00 0.00 1097.94 112917 162.391 60351 91.900
0.25 L 102 18.00 0.00 1097.94 112.917 162.391 60351 91.900
0.50 L 103 36.00 0.00 1097.94 112.917 162.391 60351 91.900
0.75 L 104 54.00 0.00 1097.94 112.917 162.391 60351 91.900

'1.00 L 105 72.00 0.00 1097.94 112.917 162.391 60351 91,900
1.25 L 106 90.00 0.00 1097.94 112.917 162.391 60351 91.900
1.50 L 107 108.00 0.00 1097.94 112.917 162.391 60351 91.900
1.75 L 108 126.00 0.00 1097.94 112.917 162.391- 60351 91.900
2.00L 109 144.00 0.00 1097.94 112.917 162.391 60351 91.900
2.25L 110 162.00 0.00 1097.94 112.917 162.391 60351 91.900
2.50L 111 180~OO 0.00 1097.94 112.917 162.391 60351 91.900
2.75 L 112 198.00 0.00 1097.94 112.917 162.391 60351 91.900
3.ooL 113 216.00 0.00 1097.94 112.917 162.391 60351 91.900
3.25L 114 234.00 0.00 1097.94 112.917 162.391 60351 91.900
3.5L 115 252.00 0.00 1097.94 112.917 162.391 60351 91.900
3.75L 116 270.00 0.00 1097.94 112.917 162.391 60351 91.900
4.00L 117 288.00 0.00 1097.94 112.917 - 162.391 _ 60351 91.900
4.25L 118 306.00 0.00 1097.94 112.917 162.391 60351 91.900
4.5L 119 324.00 0.00 1097.94 112.917 162.391 60351 91.900

4.75L 120 342.00 0.00 1097.94 112.917 162.391 60351 91.900



Item Location Joint No. X y Z Area Ix Iy Ix
ft ft ft ftA2 ftA4 ftA4 ftA4-

C1 201 72.00 -42.969 1094.33 12.00 16.00
.

9.00 36.00
B1 72.00 -38.000 1093.50 16.97 45.24 12.73 50.91
B2 72.00 -34.000 1092.84 20.97 85.37 15.73 62.91
C2 202 72.00 -33.969 1092.83 21.00 85.75 15.75 63.00
B3 72.00 -30.000 1092.17 24.97 144.13 18.73 74.91
B4 72.00 -26.000 1091.50 28.97 225.09 21.73 86.91
C3 203 72.00 -24.969 1091.33 30.000 250.000 22.500 . 90.000

B5 72.00 -22.000 1091.33 30.000 250.000 22.500 90.000
B6 72.00 -18.000 1091.33 30.000 250.000 22.500 90.000
B7 72.00 -14.000 1091.33 30.000 250.000 22.500 90.000
C4 204 72.00 -12.485 1091.33 30.000 250.000 22.500 .. 90.000
B8 72.00 -10~OOO 1091.33 30.000 250.000 22.500 . 90.000

a. B9 72.00 -6.000 1091.33 30.000 250.000 22.500 90.000

~ B10 72.00 -2.000 1091.33 30.000 250.000 22.500 90.000

Ir: C5 205 72.00 0.000 1091.33 30.000 250.000 22.500 90.000
w 811 72.00 2.000 1091.33 30.000 250.000 22.500 90.000ii:

B12 72.00 6.000 1091.33 30.000 250.000 22.500 90.000
B13 72.00 10.000 1091.33 30.000 250.000 22.500 90.000

... C6 206 72.00 12.485 1091.33 30.000 250.000 22.500 90.000
Ir: B14 72.00 14.000 1091.33 30.000 250.000 22.500 90.000
w B15 72.00 18.000 1091.33 30.000 250.000 22.500 90.000ii:

816 72.00 22,000 1091.33 30.000 250.000 22.500 90.000
C7 207 72.00 24.969 1091.33 30.000 250.000 22.500 90.000
B17 72.00 26.000 1091.50 28.97 225.09 21.73 86.91
818 72.00 30.000 1092.17 24.97 144.13 18.73 74.91
C8 208 72.00 33.969 1092.83 21.00 85.75 . 15.75 63.00
B19 72.00 34.000 1092.84 20.97 85.37 15.73 62.91
820 72.00 38.000 1093.50 16.97 45.24 12.73 50.91

C9 209 72.00 42.969 1094.33 12.00 16.00 9.00 36.00
HWL 601 72.00 0.00 1088.29 204.000 153.000 78608.000 612.000

Tap of col. 602 72.00 0.00 1086.33 125.000 65.100 26041.670 260.400
12 ft below 603 72.00 0.00 1076.29 125.000 65.100 26041.670 260.400

z Canst. Jt. 604 72.00 0.00 1072.25 125.000 65.100 26041.670 260.400

==
Top offtg. 605 72.00 0.00 1055.00 416.000 2218.670 93738.670 8874.670

:::) Bot offta. 606 72.00 0.00 1051.25 2.900 11.660 706.510 46.640..J
0 Ground line 607 72.00 0.00 .1037.90 2.900 . 11.660 706.510 46.640
0

6.41' Below 608 72.00 0.00 .1031.48 2.900 11.660 706.510 46.640
12.8' Below 609 72.00 0.00 1025.08 2.900 11.660 706.510 46.640
19.Z Below 610 72.00 0.00 1018.66 2.900 11.660 706.510 46.640
25.6' Below 611 72.00 0.00 1012.25 2.900 11.660 706.510 46.640
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Item Location Joint No. X Y Z Area Ix Iy Iz
ft ft ft ft"2 ft"4 ft"4 ft"4

C1 301 144.00 -42.969 1094.33 12.00 16.00 9.00 36.00
61 144.00 -38.000 1093.50 16.97 45.24. 1273 50.91
82 144.00 -34.000 1092.84 20.97 85.37 15.73 62.91
C2 302 144.00 -33.969 1092.83 21.00 85.75 15.75 63.00

.83 144.00 -30.000 1092.17 24.97 144.13 1"8.73 74.91
84 144.00 -26.000 1091.50 28.97 225.09 21.73 86.91
C3 303 144.00 -24.969 1091.33 30.000 250.000 22.500 90.000
65 144.00 -22.000 1091.33 30.000 250.000 22.500 90.000
B6 144.00 -18.000 1091.33 30.000 250.000 22.500 90.000
B7 ' 144.00 -14.000 1091.33 30.000 250.000 22.500 90.000
C4 304 ·144.00 -12.465 ·1091.33 30.000 250.000 . 22.500 90.000
88 144.00 -10.000 1091.33 30.000 250.000 22.500 90.000

A- B9 144.00 -6.000 1091.33 30.000 250.000 22.500 90.000
« 810 144.00 -2.000 1091.33 30.000 250.000 22.500 90.000(,)

C5 305 144.00 0.000 1091.33 30.000 250.000 22.500 90.000a::
!Y 811 144.00 2.000 1091.33 30.000 250.000 22.500 90.000
A-

812 144.00 6.000 1091.33 30.000 250.000 22.500 90.000
813 144.00 10.000 1091.33 30.000 250.000 22.500 .90.000

• C6 306 144.00 12.485 ·1091.33· 30.000 250.000 22.500 90.000
a:: 814 144.00 14.000 1091.33 30.000 250.000 22.500 90.000
w 815 144.00 18.000 1091.33 30.000 256.000 22.500 90.000ii:

816 144.00 22.000 1091.33 30.000 ·250.000 22.500 90.000
C7 307 144.00 24.969 1091.33 30.000 250.000 22.500 90.000
817 144.00 26.000 1091.50 28.97 225.09 21.73 86.91
818 144.00 30.000 1092.17 24.97 144.13 18.73 74.91
C8 308 144.00 33.969 1092.83 21.00 85.75 15.75 63.00
819 144.00 34.000 1092.84 20.97 85.37 15.73 62.91
820 144.00 38.000 1093.50 16.97 45.24 12.73 50.91
C9 309 144.00 42.969 1094.33 12.00 16.00 9.00 36.00

HWL 701 144.00 0.00 1088.29 204.000 153.000 78608.000 612.000
Top of col. 702 144.00 0.00 1086.33 125.000 65.100 26041.670 260.400
12 ft below 703 144.00 0.00 1076.29 125.000 65.100 . 26041.670 260.400

z Const. Jt. 704 144.00 0.00 1072.25 125.000 65.100 26041.670 260.400
:E Top offta. 705 144.00 0.00 1055.00 416.000 2218.670 93738.670 8874.670
;:) Bot effte. 706 144.00 0.00 1051.25 416.000 2218.670 93738.670 8874.670..J
0 Greundllne 707 144.00 0.00 1037.90 2.900 11.660 706.510 46.640(,)

6.41' Below 708 144.00 0.00 1031.48 2.900 11.660 706.510 46.640
12.8' Below 709 144.00 0.00 1025.08 2.900 11.660 706.510 46.640
19.2' Below 710 144.00 0.00 1018.66 2.900 11.660 706.510 46.640
25.6' Below 711 144.00 0.00 1012.25 2.900 11.660 706.510 46.640
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Item Location Joint No. X Y Z Area Ix Iy '1z
ft ft ft ft"2 ft"4 ft"4 ft"4 .

C1 301 216.00 -42.969 1094.33 12.00 16.00 9.00 36.00
B1 216.00 -38.000 1093.50 16.97 45.24 1'2.73 50.91
82 216.00 -34.000 1092.84 20.97 85.37 15.73 62.91
C2 302 216.00 -33.969 1092.83 21.00 85.75 15.75 63.00
83 216.00 -30.000 1092.17 24.97 144.13 18.73 74.91
84 216.00 -26.000 1091.50 28.97 225.09 21.73 86.91
C3 303 216.00 -24.969 1091.33 30.000 250.000 22.500 90.000
B5 216.00 -22.000 1091.33 30.000 250.000 22.500 90.000
B6 216.00 -18.000 1091.33 30.000 250.000 22.500, 90.000
B7 216.00 -14.000 1091.33 30.000 250.000 22.500 90.000
C4 304 216.00 -12.485 1091.33 30.000 250.000 22.500 90.000
B8 216.00 -10.000 1091.33 30,000 250.000 22.500 90.000

CI. B9 216.00 -6.000 1091.33 30.000 250.000 22~500 90.000
oct 810 216.00 -2.000 1091.33 30.000 250.000 22.500 90.000(,)

~ C5 305 216.00 0.000 1091.33 30.000 250.000 22.500 90.000
w 811 216.00 2.000 '1091.33 30.000 250.000 22.500 90.000a::

812 216.00 6.000 1091.33 30.000 250.000 22.500 90.000
813 216.00 10.000 1091.33 30.000 250.000 22500 90.000

en C6 306 216.00 12.485 1091.33 30.000 250.000 22.500 90.000
It B14 216.00 14.000 1091.33 30.000 250.000 22.500 90.000
w 815 216.00 18.000 1091.33 30.000 250.000 22.500 90.000a::

B16 216.00 22.000 1091.33 30.000 250.000 22.500 90.000
C7 307 216.00 24.969 1091.33 30.000 250.000 22.500 90.000
B17 216.00 26.000 1091.50 28.97 225.09 21.73 86.91
818 216.00 30.000 1092.17 24.97 144.13 18.73 74.91
C8 308 216.00 33.969 1092.83 21.00 85.75 15.75 63.00
819 216.00 34.000 1092.84 20.97 85.37 15.73 62.91
820 216.00 38.000 1093.50 16.97 45.24 12.73 50.91
C9 309 216.00 42.969 1094.33 12.00 16.00 9.00 36.00

HWL 801 216.00 0.00 1088,29 204.000 153.000 78608.000 612.000
Top of col. 802 216.00 0.00 1086.33 125.000 65.100 26041.670 260.400
12 ft below 803 216.00 0.00 1076.29 125.000 65.100 26041.670 260.400

2
Canst. Jt. 804 216.00 0.00 1072.25 125.000 65.100 26041.670 260.400

:E Topofftg. 805 216.00 0.00 1055.00 416.000 2218.670 93738.670 8874.670
:::l Bot offtg. 806 216.00 0.00 1051.25 416.000 2218.670 93738.670 8874.670...I
0 Ground line 807 216.00 . 0.00 1037.90 2.900 11.660 706.510 46.640(,)

6,41' Below 808 216.00 0.00 1031.48 2.900 11.660 706.510 46.640
12.8' Below 809 216.00 0.00 1025.08 2.000 11.660 706.510 46.640
192 Below 810 216.00 0.00 1018.66 2.900 11.660 706.510 46.640
25.6' Below 811 216.00 0.00 1012.25 2.900 11.660 706.510 46.640

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TYLiN INTERNATIONAL
Project: I Salt River Bridges Scour

Item: I 24th Street Bridge

D:\My Documents\Projects\1317 Salt River Bridgesl24th street (rev.)\excel\(geom.x1sjCOOR

.COORDINATES & SECTION PROPERTIES

Job No., L..I_1.:.::3:..:..17~.00=-_

Designer: ....1 _-",SJ",,--_

Checker: L..I _

Sheet:

Date:

Date:

2/28/00



i;,
~

• l
- 2.~4., ~ jl i

. /.j

I
!

. ~

I
'j

!
..j
.j
"~

J

Date:

Sheet: of

Date: t..1 Z -I (p -O{)

Grid: 118"

Designer: G~

Job No. I ~ I 7· " cJ

Checker:

. :"

: j

item: ZLr ~

..
••••.. , .. , •• » .

Projects: ~Of..U-

1¥LINiNTERNATIONAL

i;

.1 __-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date: ,,7- -1&,... 00

Date:

Grid: 1/8"

Sheet: of

Checker:

Br J' . Designer: ~ J""

! .

1'rt'lfl-'r r
CAf' =.

Item: "2-4""" .~t...

1'¥LININTERNATIONAL

Projects: {.~Ir ~·V.bl..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



'-',"."""..,,~-_._ •._--_.._---------'--"'--'------------'--~--'--'~

W, ~J'rL~c;. := ",t),+~'2','5""= ~, I ,K/'
Wi~d'UJf/ Ct= f). (>4 . t'itJ· ~ ,;;, Xl'

1, I
l
I

I
. 1

~

,
~

I
I
.I
t
1

I
1

. ~
)

"j,
,l

Date:

Date: P 2'" It", - 00

Grid: 1/8"

Sheet: of

. .'" ." .~ , .....,. r,' -.. • '".... ": .. '.... i"'"

~

f.0 f..,f) Ple·~ tA:P:: ;

NiitJti~ ='tt'4<f- "~~}o/~~-,94 k- ",0 -0/4 1/'I
, . . ..;", tpit'f', 1'€......~·fJ.. ,.;

.,

IJf~l ~" z.. 0 '-1-" (~'''4 X 1+ f' (~•. 'Ii+-~.r b)1

" =. 'P'O "",I( 'd't'g -/()Cf1'3?)

.,:::-.',5l);4,:~·~:~-- -= 4 ,i 'k-I :

Checker:

;
; __ ...... h •••••

UJ,it-J;h?aJ"';'U!i;"'J~$.' 'f., ididtkifillN S
. '. 4~JYc;,. , '.. '. UJN 0 '

IJ}f~. J- -ri~its' ::,' t~6 .Ib!P7.:J"BD.,.H pol'el£$

Wf'n.JI-PM4:. . L:. 40 .lc/{ffV6IM~L1'kN.lSD:HSL.Y•

Projects: ~ !(/v-Ot &i 12t; ... S~y lob No. 1817·PO .

ltem:c!/f#... 6j-"(.uJ-· BT; clj .e Designer: -' \C

~/~ J,::: tLJOt/ot 1c;.~t:V -1(l~jd~:p f, ~ I/-ftJl1

tt.J~~/;YYlI~;;:'~O* /{f~: .
P~/j,ij-. ~;. &lllcPJt·~" ,=:-'J1t '~i·d#.._~tA~.r~fyl4r:-.l;r-(

r/Q/hJ :::t!hot.}cSFif ~() j( 7,?://?"Z 1< ;'z,:::. /.~K.jl

.. 1AJ,'nJ .4faA~{~·l-:J):::····" .

_ Dvr~JI '"":)k:'-~i}ItIr'5i+'ro ~r;S" '3) "

'1¥LININTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date: Q2.-L4?-OO

Date:

Grid: 1/8"

Sheet: of'1. () 0

.;:ms;....---l+ I'~ 1 f'oL -ro F .
!+'PIi-l.C.4+i101-1

~A!J);;:;;.. --'-.~

- .cd.D F,/A('

. - .~. .

Checker:

".j i'

~
• M • • •. ~. ~ __ .• 'M'. ••••

r ~. ~4t? °.F..· ..Zf~+~__)_:-',:" .. ~ .

['It-AS Peo,. . ~1'D1[:: , ;.~t i.~, -.
i ";,,6~:. Dr .

'_.J- .., .....a ": ...
;;-.: . &AJ';(:?

Item: ~'t n. S)-rA:.eJ P; y ; ..le,.e Designer:
V

. .

E~·"uJe~t-.Fpr;~' ~r c~·,:~f:.llo/~.:·~.·,/ ..' /f&/N! f)P
... " .,. , . . . • .- " fIt-';t 17!f'

IJ I-L T~£. =- >0 .,I.i'F 2.t9Of '?> ;~: '., J2- IJ ' '3 1/ {t1-Jvn.ri. k'}7~ 'if
, _.. , - ,. .,., ... ·br-/d.~ t,\,

Wt-t-' ~.~.;'~;ilx-,j.·~~:,,'~·':~''''~~q','g'"-j';c/J (J ~.. ,

" .,~j;,-.~

WLl -r144-N ~. =- :" lz;ot1?t. ><7h: _ :o.' /f) 12 ):./1
.... '...., ' .'i.f~!J't:_.. ..... . ..

~ :--tP/~~ kV!Jf/..

•

._--_._----------------------------------_._----~.

T¥LININTERNATfONAL

[ '- • 12 ';Projects: ~ ~ 1<., Vell On a,. .~ _ . ~4v...~ Job No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



;.
\
il

. . ~

i
;

Date:

Grid: 118"

Checker:

: ... "r .• ~ • 0 .~p • • ," ' •• '

; ;

:/HlIP:

,:;: " •tJ'~-;f--V: 7F;~ 7~' .Jf' 18" ' z:~,:;75", k..
l()

'tJllloh~bu.te tL to
, 1(1' fIe,s

=-> "". ~'~,7lS'~"fJ',~;tj i ,:~"4 O~' I JG /"r f I ~ t

oJ ,Apr!ICA tr~,: _ ,~~ I : ~'hoY-e 'Fltr()"r •

L~ n e~ ";:; :'~ 'l"~ ';t-t 'WIt ~. '~',lIltPtVtflS

, ;,", : " ~'r:~e:ti~)

LF",fl€- 'lbM:>:.~,,(P,7,£-~:t. :<7.D'-l.. ~'~ ft',!';)];
':; . t?, /"Z.. ,kj'., (I z.,t}&f3:; , /4-- 5"1 1<./ I

No, 01

• ·It>,,,~t'~J;l-,-(k\ibt-~~:;d~;fn·~·l/~tr:.~J,: '{~H -ro:3,1] ,
• .... • • -. • • • .~ ••• _.. 1

, L.. P ?-WlE/,.i?~"=" I5/r :,:~.P' .;:fj,q, ~ ,', 8:l4q 0::R,s, ( J<. :F,lf (,fpl.j. tL.p1'lJl"h.
i " '" " , ' 1- I g; /l..) )

Item: 24ft,. Srr.e.e.,t-B-r;dr:;e Designer: ?J Date: O;2-/c,,-O()

'1't=l.ININTERNATIONAL

;1

!,
, '

:;

!i

i
I,
i,

!
~ ,,
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-'

Date:

Grid: 1/8"

" " I
Iq ::; /,/bb.7 ~ff"8"J{1

, P/~~~«)/Jt~/.pe.trt..·

,.~djJi~retm.t1;:rs :
, s. .

. ..fl"," = J'I IJ fCf' .
~~/J.I

t s. iii h ,~ 770 Co pt. f

Designer: 6.:r Date: Z. - II:, '00

Job No. J, / I 0 1) Sheet:, of

Checker:

.; ....

'. . ;

,..~,~,,).,
~.,G'1

~ ....... ..

, P i a6r.~~~" :

1"0

f,. J.e. -:: :H:p. !.4: x·e9

"F't< ':r IAJ i J. If.. <,'H, "J ~, "J
Per1/..:' =- /3· f-~;

Projects: ~eJ, IZ.' ~

}, ",

i

I
I

(ft.-II, /P'l'5'()7S,
$f.,V. 1e'!B .(,(, '" , ,

I
fi: (../1, lo7t""~S

,'_.,_...~-,.__._,--_.._-..,------------_...:.-_----------

'1'¥LINiNTERNATiONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1
l,

!. l

I: i
I
:'

Date: {)2. -Z;;.- ()O .

Date:

Grid: 1/8"

Sheet: of

Designer: fS V

Checker:

..,... Job No. 1.3 I 7' C; 0

~. M ~ __ •

i ..

.... ,... : -

. ',' :

- , .' - ." ... " ~ ..
•.. OM··· .: ••

;

.j ..

' :

.. " .. ", .'.".

, : .,~ •••• ".... , , .•.•" .,.- -: ... , • ., •• '..: .. ,' ..... - •.• - •• ,', ' .... ~« '"

Projects: ~a If- /(/'..,
1¥LININTERNATIONALI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date:

Grid: 1/8"

Sheet: of

Date:

Job No,

Designer:

Checker:

;" ..

.. ..... .. ~. --. . '.

,
; .

'" ',. . .. '... ; . .,
-,-~~ -+-_...,.,..,:;.e..-_-,..--=".. ::;.. ''021.,~_H.: £,tffl.t/P8fJ:.jt'1

. "j ._, ..• ... • ; ... '

, !~t&"r. ,of. i'/ft.::. }OI(, •.,?J

_+- ~..~__ ·_A:~~t~.~r:ekt,v;tJP.71-·J';.

Item:

Projects:

, .:.;..

r-r .
;,

.~.."._--~-_._---~--------~-------------

1'¥LIN!NTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date:

Grid: 1/8"

Checker:

&. S.: 497 .(?;$. '7/1 /) =.. t.j2· 2"7
..&;0-3·'1 '"

. \

~ . q~19f:I· (3~.3~)= 7z7,w
5"'0 t 3'1

Projects: 6eJ I- Ri V,.-} Blr I'd~ s. -?t..o lAY" Job No. /B /7· {) 0 Sheet: of

Item: 24- fk S rrLe-t- . a; id...j e. . Designer: ~'O Date: CJ Z -J" -t:JO

,.w_..-_···_··_~~·" '. , ..:.-- _

(~)";It.IiN& ~ .:t."!t~W(46:1 4"3:)= 71'7~ flq; i?S f- .
151'0.11 1. .' .

Wl.lNiNTERNATIONAL

, • I
I.• ~~£ IJf~rlZ.efl'~l~;-n!.V\r~Yl. 'Pitts': : >1
I -.. -. --." - .1

! Mt¥in Ve/o.~/~.~ Y~.l+':Ji;:Jt/~~,;:.·. :...)
hi7 /~ ~ I i'f.Hae-k ;:~ ./5'. 0 , I

V (J 1

. .~. I
f~v~ .: J«VritV;;) ... (~./,-rc:..£Ii.; 1;-'4)' II
tt-'hofl.'fe.. ). ft::1/1J:: AY~?1:~.e S,...~~· ~7dSl.tr.e lJ--t 16/rfr'V 1

~".b;:;#f(4..rf';;eloeAi "w~te y /" ~..<::I

k; :~~sPti-it-'J"14q 'Jeri IVII r/~YJ :1

f, k(j;.J~Uk l /r; ..J.r'{-f-b fA ; IL -"l' I
::. It>; U7-: .•~ I'i7.

CJ
. '-=-. It ''1S' #/~~~ I

l
j,
. ~

.~

~
.j
.!

!
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date: tJ'Z-1 t::. -00

Date:

Sheet: of

Grid: 118"

. 0

• • ..'p ••~ .~~.. .' ¥...... . ., ....¥' ~ .....

. .. ~

/Ak.ll : . ...
@ pf. J.:.. ,()~ tJf-lf! L ~'"P)' .... ~.~ '7,1</ I

,@ ,:1:-; .4: ',~:f)f~:~'+7.··'(~);:'Z.'(P13) I</!
L <Ill '.' ":·.·.1.'.. ..·.7...· 7'.~'.'. ·.t'·. t.'b. ).., ~.t' 3;pg}~/' ~,~. pv ",.,p. ~ . -Y. .. ..-

~ .
. I •• • • -

.~. '1"';4';/ .- ('.1 113':;.$' ~- /S~)= . I, /f,'4i:-!'

& pI-: 4 ,( I (JJ!~ Z-~ (fiJ) ~ /.1. /f)~7; 1<./ I

@ (If I ,.,'()I',.tC~2...) ~ t'. tty C;3 f- K..,I J

/
./

:G fI- • ( . 01 ~ I ~ ( l'b X. /'/' 7) - b· 1/3 ,'+ J:,., .

~ rt- ~

Pi.('.J', .eu.f..; .'

@' p l"-.," ;"':0 ~t~o7 c~g)=-. 4.' b~ ~- ):..1'
@ n- I ' , tlH'f~ L~gJ~- I{·lf 8"'1 ¥ '

. .. ~ .

Checker:

Projects: ~tl{1I- X/v~ 8Jr,' . I~·p" -5tb'UY lob No. /b/7dJO

ibN;;', rLt.])INAL :'
..._",. : f ••. ,

'---~----'--'-----------~-----'-------------

;, .

"

'1¥LININTERNATIONAL .·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date:

Date: P;;-) (., ~O 0

Sheet: of

Grid: 1/8"

Designer: S J'"'
Job No. / '2 J7, 0 0

..:. : !

','- .;~.~:, {;I;)t.l~J:~·7)--·: ~-l.lr 72.' I~I !.
. -,-

()

'-I: P.3~'fI~~ (8) •.;:... z..~':1~* /'
;:- ;..ZS?1 [p) ...... ."''"'~2'()l~~! I

. ".' .
S

@ Ph

(ij Pi-.

f; /'1: .. '

e
e '

. ~.. ~:

Checker:

,'" "

? /e r trJ6t 1/;' .Ceil. I) t"K.~i;i''"!;. ".. ....... ... --, '4 .-- " ;' .

. .@ if!' .. /.. ,,',: ,,~~·!./i!~:fif:~.?:~,~) ~"~';'~'~-7 " ~l /
@ fr· ~( , 7~7~~lz'~'+4)::' 4",:72-'1 4(/f

fl/t.;f tt,kll;

@ ff. 2..:.", ';7t::r~1;{ZI!/):';; /.,.;s If ... .k/ /
.

. .;. . ...... J', ':' ; /.6Z75-·· ;.'.1 ..
~ 17/- ~:r(~:~~J'; l2-L'~:' " _. .. ;It: .....

8 ?f, 4.;' ,t>''044 t'.t?· 'I.:). ~. p. 'itlOk! I

?T(: .

I ''A". fl~.. : ( IPl()(.Jc.·~1)""".I ve GQ.f .. '.' ';)

~ p~. 0 ; :1],o/~-z.i l3-tq)i:~·{pr: k.11:·
~ I't,· I, :::.j)?..tf/;~'6~'.i~>--;.z:- _1;.,4..~I.I.(P~/l

..-.~.....__ .._-,.~. ,-----------------~------~--------

,
-, .

~
~,

. l
!:

. 'T¥LmNINTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Date: CJ 2 - Ie· {)cJ

Sheet: of

Date:

Grid: lIS"

Job No~ 1'3 I 7, 00

Designer: $<r

Checker:

. -.. .~ .
. i

. . ~ ... ..... . ..,

;," ...

.... :

.,.; ..... ' .. , -.. ,

~/e.Ji~~l:~.~.~.z;~~:::.r:-(if; .~ ...~..'t... 8 ~.I)dPt:! =. /g. <?zcr V I

-/'7' J./ /(' ',/). b:i-2- i ,'cc.v "~5-, _'-.. ,1, n "tJ,,;r./(;? w«.. . ,t? . '":T ~ i . ~~X~.: .0 '/

r 161 ; t1 ~.(j~ 2-4 ).-~ fl ~ t:i'1-: ~ i ::.2 t;:. e;s'ekJ l

. p')'~' ", ..... ;.... ··r;~::/i;it:~.I:~··,·:,I8'O:f(; .#./'
~ '. .ph]., l.f ~tr "I, .." ..~ - ... ' . '

. I _ .. ... - '. -:) l.ILI' '," ..,.

•._-_._-----------'-------'----------------_.

'1¥LINIl\JTERNATIONAL

i
~.,

t
~ .,
I
I
~ .

1. ,

I
I
I
I
I,
I
I
1
I
I
1
I
I
1
1
I
1
1
I



· ,
.~

· .~. ~

.' ~

· l
~

!
~

". ~,

Date: tJ2 - U:r () 0

Date:

Sheet: of

Grid: 1/8"

Designer: ~<r

Job No. J~ 17.00

... . , _.....:- '

. ~

;" ~ . .

. ,
..

.............,. :

....,
J .

,~. , ... ) .., ; , , .. ~. --... ,

:~~It~TroN:=-: ;R·pI!i:J.N--r :: ~ ~

k.£1tG, T,:~~,,= kJt.£A·~. == .S'2-"

AXLP. : .-

••• ~ . ••. . i: .-.
;

.•. t......

])U"€-· 'It; l/vell!1Ad, .- : ' .

Checker:

,-------------_--:.._-------------

f~f)'" or

~~.

e,,~ .. £5~ rf'\ : :';;It'i!t:_I~V .... d- :4 l
-:o '~:.." ./,,:;?'-I.t;><~ 16 ~c-k o1ky)

Gf"t'o~Vd{,i:{~/e- ;.l: .~. ~il-e..·-· i4'-0'.. ··

Or ,.t;A~o?J .."'~ls' ..",.~:~~"p .
., , ,.: ... ~..~'''''' '" ~ .. ~.... - ;...... ., ' '.

1"¥LiNINTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-I
I



Date:

Date: () ). • 1/1 - C 0

Grid: 1/8"

Sheet: of

Designer: 6::r
Job No. Ib17,00

Checker:

.. ) .

';:' 7~,

; : .

"'; '.' .

~ . ~2 ,G;,f-,,;' ., Il, 3;-6 f /. ZS3f; ;
.. z

r::: /'5 I j (,7 S' I<..:z. I'

:1

: i

~~bl1. ,1ft{ H ro. /I'~r.: ·~.Fn:7:z:.' .. S f>Q. r\. : "l)C Joe lffi6td ;7e~ etcN
~. . .

. .'. ·.·:~:"it; ..2,.: ':,b .~.)S. .."

. . . ,j;-_' /-/11 ·.L.·..'·.. L .. ·e..::: k· l1I/ L· .' . . ~ .
. • '.' " ••........ . . l'l-

. ;p =.(~' ...,~ .~ .;,"ii'-·~·)--t:~, tw,- [1_':'<J2~)

h ,,~6 '~lr-r~~ .. k 11<i1· =- S- IV

. J) ::- (~'75 -0 ;"t~~»)+ .7L,) ( 1-'2-0-111 )

,.. ,

.•_...~..-...~._-_._-------------------------_. ---,---'

"'I¥LININTERNATlONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I





i
.']

I.,
I,

. :

Date:

Date: t:J Z. - j ~ ... 0 0

Grid: 118"

Sheet: of

. ·fsOlf- ..
..

. o~(
eD"
ge7
~fB

~o

"1'0'

t', O' ,/

Job No. I;:? I z, 0 0

J.".

. .. . !

Designer: S.:r
Checker:

.' 7~~
. ;m(" .•_

; """7, :.,,,.
::;1':·"'- ,

. " .;

. .7.Q1f. ..

... ,~, .' . ". '. ,;

:. j..

'if'S""
6c/#

'!.07'
u9
ba? ·

Projects: SAt.-r' £1 vtf-.. ~~/.1J6,{;'S

..._.,,-._.__. ~ .__:-1

l"tf.lJNINTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:.•~-~---~_._ ..-----------------...:.-------....-..------_._.._~ ._-~

i•. 1
i
I

-J

I
I
I
~

Date: O"J..··J~_·O 0

Date:

Sheet: of

Grid: 1/8"

Designer: . S S
Job No. I I • 0 -0

Checker:

c.

: "r'" ;

Projects:

Item:

'ULININTERNATIONALI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



----------------- - -
03/10/2000 10:08 Filename: 24THLONG.$2K Page' 1

; File C:\Program Files\SAP2000N\24thLong.$2k saved 3/10/00 10:08:41 in Kip-in

SYSTEM
OOF=UX,UY,UZ,RX,RY,RZ LENGTH=IN FORCE=Kip PAGE=SECTIONS

JOINT
101 x=o y=o Z=1029
102 X=216 , y=o Z=1029
103 X=432 y=o Z=1029
104 X=648 y=o Z=1029
105 X=864 y=o Z=1029
106 X=1080 y=o Z=1029
107 X=1296 y=o Z=1029
108 X=1512 y=o 2=1029
109 X=1728 Y=O 2=1029
110 X=1944 Y=O 2=1029
111 X=2160 y=o Z=1029
112 X=2376 y=o 2=1029
113 X=2592 Y=O 2=1029
114 X=2808 Y=O Z=1029
115 X=3024 y=o 2=1029
116 X=3240 Y=O 2=1029
117 X=3456 y=o Z=1029
205 X=864 y=o 2=948.96
305 X=1728 y=o Z;:948,.96
405 X=2592 Y=O 2=948.96
601 X=864 y=o 2=912.48
602 X=864 y=o 2=888.96
603 X=864 y=o Z=768.48
604 X=864 y=o Z=720
605 X=864 Y=O Z=513
606 X=864 y=o Z=468
607 ,X=864 y=o Z=307.8
608 X=864 y=o 2=230.85
609 X=864 Y=O Z=153.9
610 X=864 Y=O Z=76.92
611 X=864 Y=O 2=0
701 X=1728 y=o Z=912.48
702 X=1728 Y=O Z=888.96
703 X=1728 Y=O 2=768.48
704 X=1728 y=o Z=720
705 X=1728 y=o Z=513
706 X=1728 Y=O Z=468
707 X=1728 y=o Z=307.8
708 X=1728 y=o 2=230.85
709 X=1728 Y=O Z=153.9
710 X=1728 Y=O Z=76.92
711 X=1728 Y=O 2=0
801 X=2592 Y=O Z=912.48
802 X=2592 Y=O Z=888.96
803, X=2592 Y=O Z=768.48
804 X=2592 y=o Z=720
80S X=2592 Y=O Z=513
806 X=2592 Y=O Z=468
807 X=2592 Y=O Z=307.8
808 X=2592 y=o Z=230.85
809 X=2592 y=o Z=153.9
810 X=2592 Y=O Z=76.92
811 X=2592 Y=O 2=0

RESTRAINT
ADD=611 DOF=U1,U2,U3,R1,R2,R3
ADD=711 DOF=U1,U2,U3,R1,R2,R3
ADD=811 DOF=U1,U2,U3,R1,R2,R3
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ADD=101 DOF=U2,U3,R1,R3
ADD=117 DOF=U2,U3,R1,R3

PATTERN
NAME=DEFAULT

SPRING
ADD=607 U1=669.75
AOO=608 U1=1339.5
ADD=609 U1=1339.5
ADD=610 U1=1339.5
AOD=708 U1=1339.5
AOD=709 U1=1339.5
ADD=710 U1=1339.5

,ADD=707 U1=669.75
AOD=807 U1=669.75
ADD=808 U1=1339.5
ADD=809 U1=1339.5
ADD=810 U1=1339.5

MATERIAL
NAME=STEEL IDES=S M=7.324E-07 W=.000283

T=O 'E=29000 U=.3 A=.0000065 FY=36
NAME=CONC IDES=C M=2.246E-07 W=8.681E-05

T=O E=4415 U=.2 A=.0000055
NAME=OTHER IOES=N M=2.246377E-07 W=.0000868

T=O E=3600 U=.2 A=.0000055
NAME=CONC2 IDES=C M;:2.246E·07 W=8.681E-05

'T=O E=3605 U=.2 A=.0000055
NAME=CONC3 IDES=C

T=O E=3602 U=.2 A=.0000055
NAME=STEELO IDES=S M=7.330247E-07

T=O E=29000 U=.3 A=.0000065 FY=36

FRAME SECTION
NAME=FSEC1 MAT=STEEL SH=R T=18,10 A;:180 J=3916.671 1=4860,1500 AS=150,150
NAME=SEC1 MAT=CONC A=16155.36 J=1554889 1=3367319,1.251438E+09 AS=16155.36,1615

5.36 S=903305.1,2605824 Z=.9999936,.9999936 R=.9996 .9996 T=18 9.9996
NAME=SEC2 MAT=CONC2 A=37152 J=1.604966E+07 I=4012416,3.297314E+09 AS=37152,3715

2 S=222912 6394637 Z=.9999936,.9999936 R=.9996,.9996 T=18 9.9996
NAME=SEC3'MAT=CONC2 A=29376 J=1.269043E+07 I=3172608,1.630015E+09 AS=29376,2937

6 S=176256 3995136 2=.9999936,.9999936 R=.9996 , .9996 T=18 9.9996
NAME=SEC4 MAT=CONC2 A=18000 J=5399655 I=1349914,5.40000tE+08 AS=18000,18000 5=8

9994.24,1800006 Z=.9999936,.9999936 R=.9996,.9996 T=18 9.9996 ' ,
NAME=SEC5 MAT=CONC2 A=59904 J=1.840252E+08 I=4.600634E+07,1.943765E+09 AS=59904

,59904 S=958469.8,6190128 Z=.9999936 .9999936 R=.9996 .9996 T=18,9.9996
NAME=SEC7 MAT=STEEL A=417.6' J=1.35641E+07 I=241781.8,1.465019E+07 AS=417.6,417.

6 S=10074.24,50868.86 2=.9999936,.9999936 R=.99961 .9996 T=18 9.9996
NAME=SEC6 MAT=STEELO A=417.6 J=1.35641E+07 I=241781.811.46~019E+07 AS=417.6,417

.6 S=10074.24,50868.86 2=.9999936,.9999936 R=.9996,.9990 T=18,9.9996

FRAME
101 J=101,102 SEC=SEC1 NSEG=1 ANG=O
102 J=102,103 SEC=SEC1 NSEG=1 ANG=O
103 J=103,104 SEC=SEC1 NSEG=1 ANG=O
104 J=104,105 SEC=$EC1 NSEG=1 ANG=O
105 J=105,106 SEC=SEC1 NSEG=1 ANG=O
106 J=106,107 SEC=SEC1 NSEG=1 ANG=O
107 J=107,108 SEC=SEC1 NSEG=1 ANG=O
108 J=108,109 SEC=SEC1 NSEG=1 ANG=O
109 J=109,110 SEC=SEC1 NSEG=1 ANG=O
110 J=110,111 SEC=SEC1 NSEG=1 ANG=O
111 J=111,112 SEC=SEC1 NSEG=1 ANG=O
112 J=112,113 SEC=SEC1 NSEG=1 ANG=O
113 J=113,114 SEC=SEC1 NSEG=1 ANG=O
114 J=114,115 SEC=SEC1 NSEG=1 ANG=O
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115 J=115,116 SEC=SEC1 NSEG=1 ANG=O
116 J=116,117 SEC=SEC1 NSEG=1 ANG=O
200 J=105,205 SEC=SEC2 NSEG=1 ANG=O IREL=R3
300 J=109,305 SEC=SEC2 NSEG=1 ANG=O IREL=R3
400 J~113,405 SEC=SEC2 NSEG=1 ANG=O lREL=R3
601 J=601,602 SEC=SEC3 NSEG=1 ANG=O
602 J=602,603 SEC=SEC4 NSEG=1 ANG=O
603 J=603,604 SEC=SEC4 NSEG=1 ANG=O
604 J=604,605 SEC=SEC4 NSEG=1 ANG=O
605 J=605,606· SEC=SEC5 NSEG=1 ANG=O
606 J=606,607 SEC=SEC6 NSEG=1 ANG=O
607 J=607,608 SEC=SEC7 NSEG=1 ANG=O
608· J=608,609 SEC=SEC7 NSEG=1 ANG=O
609 J=609,610 SEC=SEC7 NSEG=1 ANG=O
.610 J=610,611 SEC=SEC7 NSEG=1 ANG=O
650 J=205,601 SEC=SEC3 NSEG=1 ANG=O
701 J=701,702 SEC=SeC3 NSEG=1 ANG=O
702 J=702,703 SEC=SEC4 NSEG=1 ~NG=O
703 J=703,704 SEC=SEC4 NSEG=1 ANG=O
704 J=704,705 SEC=SEC4 NSEG=1 ANG=O
705 J=705,706 SEC=SEC5 NSEG=1 ANG=O
706 J=706,707 SEC=SEC6 NSEG=1 ANG=O
707 J=707,708 SEC=SEC7 NSEG=1 ANG=O
708 J=708,709 SEC=SEC7 NSEG=1 ANG=O
709 J=709,710 SEC=SEC7 NSEG=1 ANG=O
710 J=710,711 SEC=SEC7 NSEG=1 ANG=O
750 J=305,701 SEC=SEC3 NSEG=1 ANG=O
801 J=801,802 SEC=SEC3 ·NSEG=1 ANG=O
802 J=802,803 SEC=SEC4 NSEG=1 ANG=O
803 J=803,804 SEC=SEC4 NSEG=1 ANG=O
804 J=804,805 SEC=SEC4 NSEG=1 ANG=O
805 J=805,806 SEC=SEC5 NSEG=1 ANG=O
806 J=806,807 SEC=SEC6 NSEG=1 ANG=O
807 J=807,808 SEC=SEC7 NSEG=1 ANG=O
808 J=808,809 SEC=SEC7 NSEG=1 ANG=O
809 J=809,810 SEC=SEC7 NSEG=1 ANG=O
810 J=810,811 SEC=SEC7 NSEG=1 ANG=O
850 J=405,801 SEC=SEC3 NSEG=1 ANG=O

LOAD
NAME=DL

TYPE=GRAVITY ELEM=FRAME
ADD=101 UZ=-1
ADD=102 UZ=-1
ADD=103 UZ=-1
ADD=104 UZ=-1
ADD=10S UZ=-1
ADD=106 UZ=-1
ADD=107 UZ=-1
ADD=108 UZ=-1
ADD=109 UZ=-1·
ADD=110 UZ=-1
ADD=111 UZ=-1
ADD=112 UZ=-1
ADD=113 UZ=-1
ADD=114 UZ=-1
ADD=115 UZ=-1
ADD=116 UZ=-1
ADD=200 UZ=-1
ADD=650 UZ=-1
ADD=601 UZ=-1
ADD=602 UZ=-1
ADD=603 UZ=-1
ADD=604 UZ=-1
ADD=605 UZ=-1
ADD=606 UZ=-1
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ADD=607 UZ=-1
ADD=608 UZ=-1
ADD=609 UZ=-1
ADD=610 UZ=-1
ADD=300 UZ=-1
ADD=750 UZ=-1
ADD=701 UZ=-1
ADD =702 UZ=-1
ADD=703 UZ=-1
ADD=704 UZ=-1
ADD=705 UZ=-1
ADD=706 UZ=-1
ADD=707 UZ=-1
ADD=708 UZ=-1
ADD=709 UZ=-1
ADD=710 UZ=-1
ADD=400 UZ=-1
ADD=850 UZ=-1
ADD=801 UZ=-1
ADD=802 UZ=-1
ADD=803 UZ=-1
ADD=804 UZ=-1
ADD=805 UZ=-1
ADD=806 UZ=-1
ADD=807 UZ=-1
ADD=808 UZ=-1
ADD=809 UZ=-1
ADD=810 UZ=-1

TYPE=DISTRISUTEDSPAN
ADD=101 RD=0,1 UZ=-,237,-,237
ADD=102 RD=0,1 UZ=-,237,-,237
ADD=103 RD=0,1 UZ=-,237,-.237
ADD=104 RD=O,1 UZ=-.237,-.237
ADD=105 RD=O,1 UZ=-.237,-.237
ADD=106 RD=0,1 UZ=-.237,-.237
ADD=107 RD=0,1 UZ=-.237,-.237
ADD=108 RD=0,1 UZ=-.237,-.237
ADD=109 RD=0,1 UZ=-.237,-.237
ADD=110 RD=0,1 UZ=-.237,-.237
ADD=11.1 RD=0,1 UZ=-.237,-.237
ADD=112 RD=0,1 UZ=-.237,-.237
ADD=113 RD=0,1 UZ=-.237,-.237
ADD=114 RD=0,1 UZ=-.237,-.237
ADD=11J RD=O,1 UZ=-.237,-.237
ADD=116 RD=O,1 UZ=-.237,-,237

NAME=WIND
TYPE=DISTRISUTED SPAN

ADD=101 RD=0,1 U1=1,055833E-02,1,055833E-02
ADD=102 RD;:0,1 U1=1.055833E-02,1.055833E-02
ADD=103 RD=O,1 U1=1.055833E-02,1.055833E-02
ADD=104 RD=0,1 U1=1.055833E-02,1.055833E-02
ADD=105 RD=0,1 U1=1,055833E-02,1,055833E-02
ADD=106 RD=0,1 U1=1.055833E-02,1,055833E-02
ADD=107 RD=0,1 U1=1.055833E-02,1.055833E-02
ADD=108 RD=0,1 U1=1,055833E-02,1,055833E-02
ADD=109 RD=O,1 U1=1.055833E-02,1,055833E-02
ADD=110 RD=0,1 U1=1,055833E-02,1.055833E-02
ADD=111 RD=0,1 U1=1,055833E-02,1.055833E-02
ADD=112 RD=0,1 U1=1,055833E-02,1.055833E-02
ADD=113 RD=O,1 U1=1,055833E-02,1.055833E-02
ADD=114 RD=O,1 U1=1,055833E-02,1,055833E-02
ADD=115 RD=0,1 U1=1,055833e-02,1.055833E-02
ADD=116 RD=O,1 u1=1,055833E-02,1,055833E-02
ADD=200 RD=O,1 U2=,375,.375
ADD=300 RD=O,1 U2=,375,.375
ADD=400 RD=O,1 U2=.375,,375
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NAME=\lINDLIVE
TYPE=DISTRIBUTED SPAN

ADO=101 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=102 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=103 RD=O,1 U1=4.033333E-03,4.033333E-03
ADD=104 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=105 RD=O,1 U1=4.033333E-03,4.033333E-03
ADD=106 RD=0,1 U1=4.033333E-03,4.033333E-03
ADO=107 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=108 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=109 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=110 RD=O,1 U1=4.033333E-03,4.033333E-03
ADD=111 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=112 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=113 RD=O,1 U1=4.033333E-03,4.033333E-03
ADD=114 RD=0,1 U1=4.033333E-03,4.033333E-03
ADD=115 RD=O,l U1=4.033333E-03,4.033333E-03
ADD=116 RD=O,1 u1=4.033333E-03,4.033333E-03

NAME=LONGFORC
TYPE=FORCE

ADD=105 UX=.4081
ADD=109 UX=.4081
ADD=113 UX=.4081

TYPE=DISTRIBUTED SPAN
ADD=101 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=102 RD=O,1 U1=1.209167E-02,1.209167E-02
ADD=103 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=104 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=105 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=106 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=107 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=108 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=109 RD=O,1 U1=1.209167E-02,1.209167E-02
ADD=110 RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=111 RD=0,1 Ul=1.209167E-02,1.209167E-02
ADD=112. RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=113RD=0,1 U1=1.209167E-02,1.209167E-02
ADD=114 RD=O,1 U1=1.209167E-02,1.209167E-02
ADD=115 RD=0,1 U1=1.2D9167E-02,1.209167E-02
ADD=116 RD=0,1 U1=1.209167E-02,1.209167E-02

NAME=STREAM
TYPE=DISTRIBUTED SPAN

ADD =601 RD=O, 1 U2='.38875, .3736667
ADD =701 RO=O,l U2=.3a875,.3736667
ADD=801 RD=0,1 U2=.38875,.3736667
ADD=602 RD=0,1 U2=.27475,.2177917
ADD=702 RD=O,1 U2=.27475,.2177917
ADD=802 RD=O,1 U2=.27475 .2177917
ADD=603 RD=O,1 U2=.2177917,.194875
ADD=703 RD=0,1 U2=.2177917,.194875
ADD=803 RD=0,1 U2=.2177917,.194875
ADD=604 RD=0,1 U2=.194875,.097
ADD=704 RD=0,1 u2=.194875,.097
ADD=804 RD=0,1 U2=.194875,.097
ADD=605 RD=0,1 U2=.10088,.07878
ADD=705 RD=0,1 U2=.10088,.07878
ADD=805 ·RD=0,1 U2=.10088~.07878
ADD=606 RD=0,1 U2=2.8283~3E-02,0
ADD=706 RD=0,1 U2=2.828333E-02,O'

. ADD=806 RD=0,1 U2=2.828333E-02,0
NAME=TEMP

TYPE=TEMPERATURE ELEM=FRAME
ADD=101 T=-40
ADD=102 T=-40
ADD=103 T=-40
ADD=104 T=-40
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ADD=105 T=-40
ADD=106 T=-40
ADD=107 T=-40
ADD=108 1=-40
ADD=109 T=,40
ADD=110 T=-40
ADD=111 1=-40
ADD=112 T=-40
ADD=113 T=-40
ADD=114 T=-40
ADD=115 T=-40
ADD=116 1=-40
ADD=200 T=-40
ADD=650 T=-40
ADD=601 1=-40
ADD=602 T=-40
ADD=603 T=-40
ADD=604 T=-40
ADD=605 T=-40
ADD=606 1=-40
ADD=607 T=-40
ADD=608 T=-40
ADD=609 T=-40
ADD=61 0 T=-40

. ADD=300 T=-40
ADD=750 T=-40
ADD=701 T=-40
ADD=702, T=-40
ADD=703 T=-40
ADD=704 T=-40
ADD=705 T=-40
ADD=706 1=-40
ADD=707 T=-40
ADO=708 1=-40
ADD=709 T=-40
ADD=710 T=-40
ADD=400 T=-40
AOD=850 T=-40
ADD=801 T=-40
ADD=802 T=-40
ADD=803 1=-40
ADD=804 T=-40
ADD=80S T=-40
ADD=806 T=-40
ADD=807 T=-40
ADD=808 T=-40
ADD=809 T=-40
ADD=810 T=-40

OUTPUT
; No Output Requested

END

; The following data is used for graphics, design and pushover analysis.
; If changes are made to the analysis data above, then the following data
; should be checked for consistency.
SAP2000 V7.10 SUPPLEMENTAL DATA

GRID GLOBAL X "1" 0
GRID GLOBAL X "2" 216
GRID GLOBAL X "3" 432
GRID GLOBAL X "4" 648'
GRID GLOBAL X "5" 864
GRID GLOBAL X "6" 1080
GRID GLOBAL X "7" 1296
GRID GLOBAL X \'8" 1512
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GR ID !'LOBAL X "9" 1728
GRID GLOBAL X "10" 1944
GRID GLOBAL X "11" 2160
GRID GLOBAL X 1112" 2376
GRID GLOBAL X "13" 2592
GRID GLOBAL· X "14" 2808
GRID GLOBAL X 1115" 3024
GRID GLOBAL X "16" 3240
GRID GLOBAL X "17" 3456
GRID GLOBAL Y "18" 0
GRID GLOBAL Z "19" 0
GRID GLOBAL Z "20" 76.92
GRID GLOBAL Z 1/211/ 153.9
GRID GLOBAL Z 11221/ 230.85
GRID GLOBAL Z 1123" 307.8
GRID GLOBAL Z "2411 468
GRID GLOBAL Z "25 11 513
GRID GLOBAL Z "26" 720
GRID GLOBAL Z "27" 768.48
GRID GLOBAL Z "2811 888.96
GRID GLOBAL Z "29" 912.48
GRID GLOBAL Z "30" 948.96
GRID GLOBAL Z "31" 1029
MATERIAL STEEL FY 36
MATERIAL STEELO FY 36
MATERIAL CONC FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
MATERIAL CONC2 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
MATERIAL CONC3 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
STATICLOAD DL TYPE DEAD
STATICLOAD WIND TYPE WIND
STATICLOAD WINDLIVE TYPE WIND
STATICLOAD LONGFORC TYPE OTHER
STATICLOAD STREAM TYPE OTHER
STATICLOAD TEMP TYPE OTHER

END SUPPLEMENTAL DATA
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; File C:\Program Files\SAP2000N\24thtran.$2k saved 3/10/00 10:09:05 in Kip-in

SYSTEM
DOF=UX,UY,UZ,RX,RY,RZ lENGTH=IN FORCE=Kip PAGE=SECTIONS

JOINT
201 X=-515.628 y=o Z=948.96
202 X=-407.628 y=o Z=948.96
203 X=-299.628 Y=O 2=948.96
204 X=-149.82 y=o Z=948.96
205 X=O Y=O Z=948.96
206 X=149.82 Y=O Z=948.96
207 X=299.628 y=o Z=948.96
208 X=407.628 Y=O Z=948.96
209 X=515.628 y=o Z=948.96
601 x=o y=o Z=912.48
602 X=O Y=O Z=888.96
603 X=O Y=O Z=768.48
604 x=o y=o Z=720
605 X=O Y=O Z=513
606 X=O Y=O Z=468
607 X=O Y=O Z=307.8
608 x=o y=o Z=230.85
609 X=O Y=O Z=153.9
610 x=o y=o Z=76.92
611 X=O Y=O Z=O

RESTRAINT
ADD=611 DOF=U1,U2,U3,R1,R2,R3

PATTERN
NAME=DEFAUlT

SPRING
ADD=606 U1:100.5667
ADD=607 U1=669.75
ADD=608 U1=1339.5
ADD=609 U1=1339.5
ADD=610 U1=1339.5

MATERIAL
HAME=STEEL IDES=S H=7.330247E:07

T=O E=Z9000 U=.3 A=.0000065 FY=36
NAME=COHC IDES=C M=2.246E-07 W=8.681E-05

T=O E=4415 U=.2 A=.0000055
HAME=OTHER IDES=N H=2.246377E-07 \1=.0000868

T=O E=3600 U=.2 A=.0000055
NAME=CONCZ IDES=C M=2.246E-07 W=8.681E-05

T=O E=3605 U=.2 A=.0000055
NAME=CONC3 IDES=C

T=O 'E=3602 U=.2 A=.0000055
HAME=STEELO IDES=S M=7.330247E-07

T=O E=29000 U=.3 A=.0000065 FY=36

FRAME SECTION
NAME=FSEC1 MAT=STEEL SH=R T=18 10 A=180 J=3916.671 1=4860 1500 AS=150 150
NAME=SEC1 MAT=CONC2 A=1728 J=746496 1=331776,186624 AS=1728,1728 S=13824,10368

Z=.9999936, .9999936 R=.99961 .9996 T=18,9.9996 ,
NAME=SEC2 MAT=CONC2 A=3024 J=1306368 1=1778112,326592 AS=3024,3024 S=42336,1814

4 Z=.9999936,.9999936 R=.9996,.9996 T=18,9.9996
,HAME=SEC3 MAT=COHC2 A=4320 J=1866240 1=5184000,466560 AS=4320,4320 S=86400,2592

o Z=.9999936,.9999936 R=.9996,.9996 T=18,9.9996
NAME=SEC5 MAT=CONC3 A=29376 J=1.269043E+07 1=1.630015E+09,3172608 AS=29376,2937

6 S=3995136,176256 Z=.9999936, .9999936 R=.9996, .9996 T=18,9.9996 .

,03/10/2000 10:09 Filename: 24THTRAN.$2K Page 2

NAME=SEC6 MAT=CONC2 A=18000 J=5399655 1=5.400001E+08,1349914 AS=18000,18000 S=1
800006,89994.24 Z=.9999936,.9999936 R=.9996,.9996 T=18,9.9996

NAME=SEC9 MAT=STEEL A=417.6 J=1.35641E+07 1=1.465019E+071241781.8 AS=417.6,417.
'6 S=50868.86,10074.24 Z=.9999936 .9999936 R=.9996 .9996 T='18,9.9996

NAME=SEC7 MAT=CONC2' A=59904 J=1.840252E+08 1=1.943765E+09,4.600634E+07 AS=59904
,59904 S=6230010,958469.8 Z=.9999936 .9999936 R=.9996,.9996 T=18 9.9996

NAME=SEC4 MAT=CONC3 A=37152 J=1.604966E+07 1=3.297314E+09,4012416 AS=37152,3715
2 S=6390144,222912 Z=.9999936,.9999936 R=.9996,.9996 T=18 9.9996

NAME=SEC8 MAT=STEELO A=417.6 J=1.35641E+07 1=1.465019E+671241781.8 AS=417.6,417
.6 S=50868.86,10074.24 Z=.9999936,.9999936 R=.9996,.9996 T='18,9.9996

FRAME
201 J=201,202 SEC=SEC1 NSEG=1 ANG=O
202 J=202,203 SEC=SEC2 NSEG=1 AHG=O
203 J=203,204 SEC=SEC3 NSEG=1 ANG=O
204 J=204,205 SEC=SEC3 NSEG=1 ANG=O
205 J=205,206 SEC=SEC3 NSEG=1 ANG=O
206 J=206,207 SEC=SEC3 NSEG=1 ANG=O
207 J=207,208 SEC=SEC2 NSEG=1 ANG=O
208 J=208,209 SEC=SEC1 NSEG=1 AHG=O
601 J=601,602 SEC=SEC5 NSEG=1 ANG=O
602 J=602,603 SEC=SEC6 NSEG=1 ANG=O
603 J=603,604 SEC=SEC6 NSEG=1 AHG=O
604 J=604,60s SEC=SEC6 NSEG=1 ANG=O
605 J=605,606 SEC=SEC7 NSEG=1 AHG=O
606 J=606,607 SEC=SEC8 NSEG=1 ANG=O
607 J=607,608 SEC=SEC9 NSEG=1 AHG=O
608 J=608,609 SEC=SEC9 NSEG=1 AHG=O
609 J=609,610 SEC=SEC9 NSEG=1 ANG=O
610 J=610,611 SEC=SEC9 NSEG=1 ANG=O
650 J=205,601 SEC=SEC4 NSEG=1 AHG=O

LOAD
NAME=DL S\I=1

TYPE=CONCEHTRATED SPAH
ADD=201 RD=.5521111 U2=-80
ADD=201 RD=.9965556 U2=-80
ADD=208 RD=3.444444E-03 U2=~80
ADD=208 RD=.4478889 U2=-80
ADD=202 RD=.441 U2=-80
ADD=202 RD=.8854445 U2=-80
ADD=207 RD=.1178889 U2=-80
ADD=207 RD=.559 U2=-80
ADD=203 RD=.2378244 U2=-80
ADD=203 RD=.5582345 U2=-80
ADD=206 RD=.1213553 U2=-80
ADD=206 RD=.4417655 U2=-80
ADD=206 RD=.7621756 U2=-80
ADD=204 RD=.1990388 U2=-80
ADD=204 RD=.5194233 U2=-80
ADD=205 RD=.1601922 U2=-80
ADD=205 RD=.4805767 U2=-80
ADD=205 RD=.8009611 U2=-80
ADD=203 RD=.8786446 U2=-80
ADD=204 RD=.8398077 U2=-80

NAME=WINDSUP
TYPE=COHCENTRATED SPAN

ADD=203 RD=.3980295 U2=115.2
TYPE=DISTRIBUTED SPAN

ADD=201 RD=0,1 U1=3.685834E-02,3.685834E-02
ADD=202 RD=0,1 U1=3.685834E-02,3.685834E-02
ADD=203 RD=0,1 U1=3.685834E-02,3.685834E-02
ADD =204 RD=0,1 U1=3.685834E-02,3.685834E-02
ADD=205 RO=0,1 U1=3.685834E-02,3.685834E-02
ADD=206 RD=0,1 U1=3.685834E-02,3.685834E-02
ADD=207 RD=0,1 U1=3.685834E-02,3.685834E-02



- - - - - _.- - - - - - - - - - - - -

; The following data is used for graphics, design and pushover analysis.
; If changes are made to the analysis data above, then the following data
; should be checked for consistency.
SAP2000 V7.10 SUPPLEMENTAL DATA

GRID GLOBAL X "1" -515.628
GRID GLOBAL X "2" -407.628
GRID GLOBAL X "3" -299.628
GRID GLOBAL X' "4" -149.82
GRID GLOBAL X "5" 0
GRID GLOBAL X "6" 149.82
GRID GLOBAL X "7" 299.628
GRID GLOBAL X "8" 407.628
GRID GLOBAL X "9" 515.628
GRID GLOBAL Y "10" 0
GRID GLOBAL Z "11" 0
GRID GLOBAL Z "12" 76.92
GRID GLOBAL Z "13" 153.9
GRID GLOBAL Z "14" 230.85
GRID GLOBAL Z "15" 307.8
GRID GLOBAL Z "16" 468
GRID GLOBAL Z "17" 513

. GRID GLOBAL Z "18" 720
GRID GLOBAL Z "19" '768.48
GRID GLOBAL Z "20" 888.96
GRID GLOBAL Z "21" 912.48

'GRID GLOBAL Z "22" 948.96
MATERIAL STEEL FY 36
MATERIAL STEELO FY 36
MATERIAL CONC FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
MATERIAL CONC2 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4,
MATERIAL CONC3 FYREBAR 60 FYSHEAR 40 FC 4 FCSHEAR 4
STATICLOAO DL TYPE DEAD
STATICLOAD WINDSUP TYPE WIND
STATICLOAD WINDSUB TYPE WI.ND
STATICLOAD WINDlIVE TYPE OTHER
STATICLOAD STREAM TYPE OTHER

" STATICLOAD TEMP TYPE OTHER

Q3L10/2000 10:09 Filename: 24THTRAN.$2K Page 3

·ADD=208 RD=O,1 U1=3.685834E-02,3.685834E-02
NAME=\JINDSUB

TYPE=DISTRIBUTED SPAN
ADD=201 RD=O,1 Ul=1.166667E-03,1.166667E-03
ADD=202 RD=O,1 U1=1.166667E-03,1.166667E-03
ADD=203 RD=0,1 U1=1.166667E-03,l.166667E-03
ADD=204 RD=0,1 U1=1.166667E-03, 1.166667E~03
ADD=205 RD=O,l Ul=1.166667E-03,1.166667E-03
ADD=206 RD=0,1 Ul=1.166667E-03,1.166667E-03
ADD=207 RD=O,l U1=1.166667E-03,1.166667E-03

,ADD=208 RO=O,l U1=1.166667E-03,1.166667E-03
NAME=WINDLIVE

TYPE=DISTRIBUTED SPAN
ADD=201 RD=O,l U1=8.441667E-03,8.441667E-03
ADD=202 RD=O,1 U1=8.441667E-03,8.441667E-03
ADD=203 RD=O,1 U1=8.441667E-03,8.441667E-03
ADD=204 RD=0,1 Ul=8.441667E-03,8.441667E-03
ADD=205 RD=0,1 U1=8.441667E-03,8.441667E-03
ADD=206 RD=O,l U1=8.441667E-03,8.441667E-03
ADD=207 RD=O,l U1=8.441667E-03,8.441667E-03
ADD=208 RD=O,1 U1=8.441667E·03,8.441667E~03

NAME=STREAM
TYPE=DISTRIBUTED SPAN

ADD=601 RD=O,1 U2=.5570833,.5353833
ADD=602 RD=0,1 U2=.4971417L .3940833
ADD=603 RD=O,1 U2=.1515 .1~5625

ADD=604 RD=0,1 U2=.1354~67,.0675
ADD=605 RD=O,l U2=.2160833,.1686667
ADD=606 RD=O,l U2=.3933333,O·
ADD=601 RD=O,l Ul=-1.06075£-1.06075
ADD=602 RD=O,1 U1=-.65,-.6,
ADD=603 RD=O,l Ul=-.65,-.65
ADD=604 RD=O,l Ul=-.65,-.65 '
ADD=605 RD=O,l Ul=-2.163167,-2.163167
ADD=606 RD=O,l Ul=-.01508,-.01508

NAME=TEMP
TYPE=TEMPERATURE ELEM=FRAME

ADD=201 T=-40
ADD=202 T=-40
ADD=203 T=-40
ADD=204 T=-40
ADD=205 T=-40
ADD=206 T=-40
ADD=207 T=-'40
ADD=208 T=-40
ADD=650 T=-40
ADD=601 T=-40
ADD=602 T:i:-40
ADD=603 T=-40
ADD=604 T=-40
ADD=605 T=-40
ADD=606 T=-40
ADD=607 T=-40
ADD=608 T=-40
ADD=609 T=-40

NAME=LL2SPAN
TYPE=CONCEN~RATED SPAN

ADD=201 RD=.5521111 U2=-15.1675
ADD=201 RD=.9965556 U2=-15.1675
ADD=202 RD=.441 U2=-15.1675
ADD=202 RD=.B854445 U2=-15.1675
ADD=203 RD=.2378244 U2=-15.1675
ADD=203 RD=.5582345 U2=-15.1675
ADD=204 RD=.1990388 U2=-15.1675
ADD=204 RD=.5194233 U2=-15.1675
ADD=204 RD=.8398077 U2=-15.1675

03[10/2000 10:09 File~ame: 24THTRAN.$2K

ADD=203 RD=.8786446 U2=-15.1675
NAME=LL5SPAN

TYPE=CONCENTRATED SPAN
ADD=201 RD=.5521111 U2=-15.1675
ADD=201 RD=;9965556 U2=-15.1675
ADD=208 RD=3.444444E-03 U2=-15.1675
ADD=208 RD=.4478889 U2=-15.1675
ADD=202 RD=.441 U2=-15.1675
ADD=202 RD=.8854445 U2=-15.1675
ADD=207 RD=.1145556 U2=-15.1675
ADD=207 RD=.559 U2=-15;1675
ADD=203 RD=.2378244 U2=-15.1675
ADD=203 RD=.5582345 U2=-15.1675
ADD=203 RD=.8786446 U2=-15.1675
ADD=206 RD=.1213553 U2=-15.1675
ADD=206 RD=.4417655 U2=-15.1675
ADD=206 RD=.7621756 U2=-15.1675
ADD =204 RD=.1990388 U2=-15.1675
ADD=204 RD=.5194233 U2=-15 .• 1675
ADD=204 RD=.8398077 U2=-15.1675
ADD=205 RD=.1601922 U2=·15.1675
ADD=205 RD=.4805767 U2=-15.1675
ADD=205 RD=.8009611 U2=-15.1675

OUTPUT
; No Output Requested

END

PaRe 4
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GRP-I GRP-II GRP-III GRP-IV GRP-V GRP-VI
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

---
Col 1 - My ~ 3,269 ~,994 3,962 3,143 4,802
Co11-Mx -1.1- 521 452 90 577 511

=====:

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour Job No. I 1317.00

Item: I 24th Street Bridge Designer:l SJ

D:\My Documents\Projects\1317 Salt River Bridges\24th street (rev.)\excel\[COLBOT.xls]SChecker: 11-.-__

LOADS AT TOP OF,COLUMN (Cont.)

CASE- 3 MOMENT

. DL LL+I WIND WL LF SF RST
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

---
trans Co11-My 2 3,034 2,500 44 0 13 0
long Col 1 - Mx 0 0 392 54 167 9 61

FOOTING LOAD

317100
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DL = 2,501

SF+B = (269)
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1= I 0.25 I
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--- ---- --- ------ --- --- ---

CASE- 3 SHEAR

DL LL+I WIND WL LF SF RST
(KIPS) (KIPS) . (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

long Col 1 - Vy 0 0 42 5 14 83 5
trans Col 1 - Vx 0 0 39 9 0 95 0

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour Job No. I 1317.00

Item: I 24th Street Bridge Designer: I SJ

D:\My Documents\Projects\1317 Salt River Bridges\24th street (rev. )\exceI\(COL BOT.xls]SChecker: 1'--__
LOADS AT BOT OF PIER

LOAD FACTOR DESIGN:

3n100

Sheet:

Date:
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DL LL+I WIND
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Col 1

GROUP-I =1.30 [.75 DL + 1.67 LL+I + 1.0 SF 1
GROUP-II = 1.30 [.75 DL + 1.0 SF + 1.0 W 1
GROUP-III =1.30 [.75 DL + 1.0 LL+I + 1.0 SF + 0.3 W + 1.0 WL + 1.0 LF]
GROUP.;.IV = 1.30 [.75 DL + 1.0 LL+I + 1.0 SF + 1.0 RST]
GROUP-V =1.25 [.75 DL + 1.0 SF + 1.0 W + 1.0 RST 1
GROUP-VI = 1.25 [.75 DL + 1.0LL+1 + 1.0SF + 0.3 W + 1.0 WL + 1.0 LF + 1.0 RST]
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TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour Job No. I 1317.00

Item: I 24th Street Bridge Designer: I SJ

D:\My Documents\Projeets\1317 Salt River Bridges\24th street (rev.)\excel\[COL BOT.xlsJSChecker: 1 _

LOADS AT BOT OF PIER

CASE- 3 MOMENT

DL LL+I WIND WL LF SF RST
(KoFTJ (K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

trans Co11-My 2 3,034 3,729 316 0 2,174 0
long Col 1 - Mx 0 0 1,872 217 670 1,863 243

GRP-I GRP-ll GRP-1I1 GRP-IV GRP-V GRP-VI
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

Col 1 - My 9,414 7,676 8,637 6,772 7,380 8,305
Cof1-Mx 2,421 4,855 4,305 2,737 4,972 4,443

Sheet:
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03/0712000 16:32 Filename: 24TH.FAD Page

SALT RIVER BRIDGES SCOUR - 24TH STREET VERSION 2.1 06.26.89
50.00 2.50 125.00 25.00 FIX FIX 1

DESIGN 52.00 8.00 3.75 PILE 3.75
3000. 60000. 150.0

12 51 6 6 3.00 X
12 51 6 8 12.00 X
5 12.00 12.00

a.oo 120.00 170.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

16 2 14.0 150.0 YES 25.5
8 2.0 7.0
8 -2.0 7.0

LOAD AT BOTTOM AGS B 1
2 0 3034 a 0 3729 316 0 0 0 2174
0 0 0 0 0 1872 217 670 0 243 1863

2501 0 303 0 0 -115 0 a 0 0 -269
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0 0 0
a 0 a 0 0 0
0 0 0 0 0 0

O. O. O. O. O. O. O.
O. O. O. O. O. O. 12458.

2495. 2495. 2495. 2495. 2495. 2495. 2495.
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SALT RIVER BRIDGES SCOUR· 24TH STREET

DATE

PROJECT TITLE

03/07/:0 TIME: 16:32:41

PAGE :

****************** Licensed to: T.Y. Lin International ******************
* *
* (f AD) PILE AND SPREAD FOOTING DESIGN PROGRAM *
* IMBSEN AND ASSOCIATES INCORPORATED *
* VERSION 2 Dec 1989 *
* **************************************************************************

***************
* COLUMN DATA *
*************************************************************************'

COLUMN WIDTH X-DIR (TRANS) = 50.00 fT
COLUMN DEPTll V-DIR (LONG) = 2.50 fT
COLUMN AREA =125.00 FT**2
EQUIVALENT WIDTH X-DIR (TRANS) = 50.00 fT
EQUIVALENT DEPTH V-DIR (LONG) = 2.50 fT
LIVE LOAD PERCENT IMPACT = 25.00 PERCENT
END CONDITION ABOUT X-AXIS = FIX
END CONDITION ABOUT Y-AXIS = FIX
NUMBER Of COLUMNS IN BENT = 1 COLUMNS

****~***********

* FOOTING DATA *
*************************************************************************

TVPE OF FOOTING ANALYSIS =DESIGN
FOOTING LENGTH X-DIR (TRAN) = 52.00 FT
FOOTING WIDTH Y-DIR (LONG) =, 8.00 fT
MIN FOOTING DEPTH CONSIDERED = 3.75 FT
MAX FOOTING DEPTH CONSIDERED = 3.75 fT
TYPE OF FOOTING = PILE

*******************************
* FOOTING MATERIAL PROPERTIES *
*************************************************************************

ULTIMATE CONCRETE COMPRESSIVE STRESS (FC) = 3000.0 PSI
YIELD STRESS Of STEEL REINFORCEMENT (FY) = 60000.0 PSI
UNIT WEIGHT OF CONCRETE = 150.0 PCF
MODULAR RATIO (ES/EC) (N) = 9.3
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**********************************
* TOP FLEXURE REINFORCEMENT DATA * ,
*************************************************************************

*************************************
* BOTTOM FLEXURE REINFORCEMENT DATA *
*************************************************************************

*************
* PILE DATA *
*************************************************************************BAR SIZE IN X-DIR (TRAN)

BAR SIZE IN Y-DIR (LONG)
TOP BAR CLEARANCE
DIRECTION OF TOP BARS

= 6
'" 6
= 3.00 INCHES
= X DIRECTION

TOTAL NUMBER OF PILES
TOTAL NUMBER OF ROWS
DIAMETER OF PILE
CAPACITY OF PILE (SERVICE)
CONSIDER TENSION IN PILES?
LENGTH OF ONE PILE

16
= 2= 14.0 INCHES
=150.0 TONS

YES (YES OR NO)
25.5 FEET

****************************
* SHEAR REINFORCEMENT DATA *
*************************************************************************

= 6
= 8
'" 12.00 INCHES
'" X DIRECTION

********************
* eILE LAYOUT DATA *
*************************************************************************

BAR SIZE IN X-DIR (TRAN)
BAR SIZE IN Y-DIR (LONG)
BOTTOM BAR CLEARANCE
'DIRECTION OF BOTTOM BARS

STIRRUP BAR SIZE '"
STIRRUP SPACING X-DIR (TRAN) =
STIRRUP SPACING Y-DIR'(LONG) =

5
12.00 INCHES
12.00 INCHES

ROW
NO

1
2

NO OF Y·COORD
PILES (FT)

8 2.00
8 -2.00

X-SPACING
(FT)

7.00
7.00

*************
* SOIL DATA *
*************************************************************************

DEPTH OF EARTH COVER
UNIT WEIGHT OF COVER
ENVIRONMENTAL FACTOR (Z)

'" 0.00 FT
'" 120.00 PCF

170.00 K/IN

***********************************
* MOMENT OF' INERTIA OF PILE GROUP *,
*************************************************************************

IXX = 64.00 PILE-FT**2
IYY = 4116.00 PILE-FT**2

**************************
* PILE FOOTING COST DATA *
*************************************************************************

CONTRACT nEM PRICE UNIT

STRUCTURE EXCAVATION (BRIDGE) '" 0.00 $/CY
STRUCTURE BACKFILL (BRIDGE) '" 0.00 $/CY
STRUCTURAL CONCRETE BRIDGE FOOTING = 0.00 $/CY
BAR REINFORCEMENT (BRIDGE) '" 0.00 $/LB
FURNISH PILING = 0.00 $/FT
DRIVE PILES = 0.00 $ EA
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***************************
* PILE COORDINATeS (FEET) *
*************************************************************************

****************************
* FOOTING LOAD DATA (K-FT) *
**************************************************************************

PILE X-COORD V-COORD
1 -24.50 2.00
2 -17.50 2.00 SEISMIC ANALYSIS SPECIFICATIONS:
3. -10.50 2.00 DESIGN CRITERIA PERFORMANCE CATEGORY MODIFICATION FACTOR
4 -3.50 2.00 (SDC) (SPC) (R)
5 3.50 2.00 AGS B 1.000
6 10.50 2.00 LOAD AT BOTTOM
7 17.50 2.00·
8 24.50 2.00
9 -24.50 -2.00 . :---- LL+IMPACT "OM:

10 -17.50 -2.00 CASE 1 CASE 2 CASE 3
11 -10.50 -2.00 DEAD PRE TRANS LONG AXIAL
12 ,-3.50 -2.00 LOAD STRESS MY-MAX MX-MAX N-MAX WIND WL LF CF-MY TEMP SF&
13 3.50 -2.00 BY
14 10.50 -2.00
15 17.50 -2.00 MY 2 0 3034 0 0 3729 316 0 0 0 21
16 24.50 -2.00 74

MX 0 0 0 0 0 1872 217 670 0 243 18
63

P 2501 0 303 0 0 -115 0 0 0 0 -2
69

PMY 0 0 0 0
PMX 0 0 0 0
P 0 0 0 0

,(ARS) UNREDUCED SEISMIC
CASE 1 CASE 2

MAX TRAN MAX LONG

ARBITRARY LOADS ARBITRARY LOADS
SERVICE SERVICE FACTORED FACTORED

AL1 AL2 AL1 AL2

MY TRAN
MX LONG
P AXIAL

o.
O.
O.

o.
O.
O.

o.
o.
O.

O.
O.
O.

o.
O.
O.

O.
o.
O.

PROBABLE PLASTIC (PB) LOADS (1.3 X NOMINAL MOMENT) (K-FT)

PB1 PB2 PB3 PB4 PB5 PB6 PB7
MAXTRAN 75-DEGREE 60-DEGREE 45-DEGREE 30-DEGREE 15-DEGREE MAX LONG

MY
MX
P

o.
O.

2495.

o.
O.

2495.

o.
O.

2495.

o.
O.

2495.

o.
O.

2495.

o.
O.

2495.

O.
12458.
2495.
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*************************************************
* SERVICE LOADS (SER) FOR FOOTING DESIGN (K-FT) *
*************************************************************************

**************************************************
* FACTORED LOADS (FAC) FOR FOOTING DESIGN (K-FT) *
*************************************************************************

FOR GROUP IH CASE 1 THE PILE LOADS AT EACH CORNER ARE:

NOTE: RATIO =CAPACITY (COMP OR UPLIFT) / (MAX OR MIN) PILE LOAD

CAP CAP
UPLIFT COMP

-120. 300.

:---.----.---. APPLIED LOADS .------.-----: MIN MAX
LOADING TRAN LONG COMB AXIAL PILE PILE
GRP CA MY MX M P LOAD RATIO LOAD RATIO

IH 1 4603. 1863. 4966. 2708. 84. 255. 1.18 OK
IH 2 2176. 1863. 2865. 2466. 83. 225. 1.33 OK
IH 3 2176. 1863. 2865. 2466. 83. 225. 1.33 OK
II 4724. 2988. 5590. 1928. -1. ***** 242. 1.24 OK
III 1 4830. 2649. 5509. 2186. 25. 248. 1.21 OK
III 2 2889. 2649. 3919. 1992. 25. 224. 1.34 OK
III 3 ,2889. 2649. 3919. 1992. 25. 224. 1.34 OK
IV 1 3683. 1685. 4050. 2214. 64. 213. 1.41 OK
IV 2 1741. 1685. 2423. 2020. 63. 189. 1.59 OK
IV 3 1741. 1685. 2423. 2020. 63. 189. 1.59 OK
V 4218. 2841. 5086. 1746. -5. 25.27 223. 1.35 OK
VI 1 4313. 2539. 5005. 1977. 19. 229. 1.31 OK
VI 2 2579. 2539. 3619. 1804. 18. 207. 1.45 OK
VI 3 2579. 2539. 3619. 1804. 18. 207. 1.45 OK

THE FOLLOWING ARE INCLUDED IN THE APPLIED LOADS ABOVE:

WEIGHT OF COVER :: O. KIPS
WEIGHT OF FOOTING = 234. KIPS
TOTAL = 234. KIPS

200. '

84.-==-
l'
fI1,' ,...

--'22.. ~ MOtX,
~

138~

NOTE: RATIO:: CAPACITY (COMP OR UPLIFT) / (MAX OR MIN) PILE LOAD

PHI = .75 CAP CAP
UPLIFT 'COMP

-180. ' 450.

:------------- APPLIED LOADS .. --- ...•.. --: MIN MAX
LOADING TRAN LONG COMB AXIAL PILE PILE
GRP CA MY MX M P LOAD RATIO LOAD RATIO

IH 1 8088. 2422. 8443. 3731. 109. 357. 1.26 OK
, IH 2 2829. 2422. 3724. 3206. 108. 293. 1.54 OK

IH 3 2829. 2422. 3724. 3206. 108. 293. 1.54 OK
IP, 1 2829. 2422. 3724. 3206. 108. 293. 1.54 OK
IP 2 2829. 2422. 3724. 3206. 108. 293. 1.54 OK
IP 3 2829. 2422. 3724. 3206. 108. 293. 1.54 OK
II 7676. 4855. 9083. 3056. -6. 28.17 388. 1.16 OK
111 1 7849. 4305. 8952. 3476. 36. 399. 1.13 OK
III 2 4694. ' 4305. 6369. 3161. 35. 360. 1.25 OK
III 3 4694. 4305. 6369. 3161. 35. 360. 1.25 OK
IV 1 5984. 2738. 6581. 3521. 99. 341. 1.32 OK
IV 2 2829. 2738. 3937. 3206. 98. 303. 1.49 OK
IV 3 2829. 2738. 3937. 3206. 98. 303•.1.49 OK
V 7381. 4973. 890b. 2950. -15. 12.08 384. 1.17 OK
VI 1 7547. 4443. 8758. 3354. 26. 393. 1.14 OK
VI 2 4513. 4443. 6333. 3051. 25. 356. 1.26 OK
VI 3 4513. 4443. 6333. 3051. 25. 356. 1.26 OK

THE FOLLOWING ARE INCLUDED IN THE APPLIED LOADS ABOVE:

WEIGHT OF COVER = O. KIPS
WEIGHT OF FOOTING = 304. KIPS
TOTAL

==
304. KIPS

FOR GROUP III CASE 1 THE PILE LOADS AT EACH CORNER ARE:

305. 399.

36. 129.
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***************************************************
* EARTHQUAKE LOADS CEQ) FOR FOOTING DESIGN (K-FT) *
*************************************************************************

*******************************************
* DESIGN OF BOTTOM FLEXURAL REINFORCEMENT *
*************************************************************************

NOTE: AREA OF STEEL IN THE SHORT OIRECTION FOR FACTORED AND" EARTHQUAKE
LOADS HAS BEEN INCREASED BY 1.73 (ART 4.4.6.3.2)

FOR GROUP PB7 CASE 1 THE PILE LOADS AT EACH CORNER ARE:

'THE FOLLOWING ARE INCLUDED IN THE APPLIED LOADS ABOVE:

WEIGHT OF COVER = O. KIPS
WEIGHT OF FOOTING = 234. KIPS
TOTAL = 234. KIPS

NOTE: RATIO = CAPACITY (COMP OR UPLIFT) / (MAX OR MIN) PILE LOAD

ARS UNREDUCED SEISMIC (VII) &PROBABLE PLASTIC (PB)

PHI = 1.00 CAP CAP
UPLIFT COMP

-300. 600~

:------------- APPLIED LOADS -------------: MIN MAX
LOADING TRAN LONG COMB AXIAL PILE PILE·
GRP CA MY MX M P LOAD RATIO LOAD RATIO

PB1 1 O. O. O. 2729. 171- 171. 3.52 OK
PB2 1 O. O. O. 2729. 171. 171. 3.52 OK
PB3 1 O. O. O. 2729. 171- 171- 3.52 OK
PB4 1 O. O. O. 2729. 171. 171- 3.52 OK
PBS 1 O. O. O~ 2729. 171. 171. 3.52 OK
PB6 1 O. O. O. 2729. 171- 171. 3.52 OK
PB7 1 O. 12458. 12458. 2729. -219. 1.37 560. 1.07 OK

KEY TO TYPES OF LOADS:

SeR =SERVICE LOADS
FAC =FACTORED LOADS PHI =0.90
EQ =EARTHQUAKE LOADS PHI =1.00
MIN1 =MINIMUM REINFORCEMENT (ART 8.17.1.1)

BASED ON 1.2 X THE CRACKING MOMENT
MIN2 =WAIVER .OF MINIMUM REINFORCEMENT (ART 8.17.1.2)

BASED ON STEEL AREA ONE THIRD GREATER THAN REQUIRED BY ANALYSIS
MAX =MAXIMUM REINFORCEMENT (ART 8.16.3.1)

BASED ON .75 X BALANCED STEEL RATIO'

FOOTING OEPTH = 3.75 FT

BAR BAR LOAD CONTROL DEPTH APPLIED REQUIRED NO
SIZE DIR TYPE GRP CA EFFECTIVE MOMENT STEEL AREA BARS

(INCHES) (K-FT) (SQ IN)

6 X SER 32.56 O. 0.00 0
8 Y SER IH 1 31.56 1254. 20.77 27

6 X FAC 32.56 O. 0.00 0
8 Y FAC II I 1 31.56 1967. 24.21 31

6 X EQ 32.56 O. . 0.00 0
8 Y EQ PB7 1 31.56 3249. 36.14 46

6 X MIN1 32.56 1331. 9.42 22
8 Y MIN1 31.56 8651. 63.32 81

6 X MIN2 32.56 O. 0.00 0
8 y MIN2 31.56 4332. 27.80 36

6 X MAX 32.56 5958. 50.12 114
8 Y MAX 31.56 36376. 315.74 400

560.

-219.

560.

-219.

**************** CONTROL ************************************************

6
8

X MIN1
Y EQ PB7

32.56
31.56

1331.
3249.

9.42 22
36.14 46

-
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****************************************
* DESIGN OF TOP FLEXURAL REINFORCEMENT *
*************************************************************************

************************************
* FINAL RESULTS FOR FooTING,DESIGN *
*************************************************************************

NOTE: AREA, OF STEEL IN THE SHORT DIRECTION FOR FACTORED AND EARTHQUAKE
LOADS HAS BEEN INCREASED BY 1.73 (ART 4.4.6.3.2)

KEY TO TYPES OF LOADS:

SER = SERVICE LOADS
FAC = FACTORED LOADS PHI = 0.90
EQ = EARTHQUAKE LOADS PHI = 1.00
MINl = MINIMUM REINFORCEMENT (ART 8.17.1.1)

BASED ON 1.2 X THE CRACKING MOMENT
MIN2 = WAIVER OF MINIMUM REINFORCEMENT (ART 8.17.1.2)

BASED ON STEEL AREA ONE THIRD GREATER THAN REQUIRED BY ANALYSIS
MAX = MAXIMUM REINFORCEMENT (ART 8.16.3.1)

BASED ON .75 X BALANCED STEEL RATIO
MIN3 = MINIUMUM REINFORCEMENT (TEMPERATURE) (ART 8.20)

BASED ON 18" MAXIMUM BAR SPACING

FOOTING DEPTH = 3.75 FT

BAR BAR LOAD CONTROL DEPTH
SIZE DIR TYPE GRP CA EFFECTIVE

(INCHES)

=
= 52.00 FT

8.00 FT
3.75 FT
3.75 FT
3.75 FT

***********************************
* TOP AND BOTTOM FLEXURE RESULTS *
*************************************************************************
FOOTING DEPTH = 3.75 FT

BAR BAR LOAD CONTROL EFF APPLIED BAR AREA BARS ERROR
SIZE, DIR TYPE GRP CA DEPTH MOMENT SPACE REQ REQ CODE

(IN) (K-FT) (IN) (SI)
TOP

6 X MIN3 41.56 490. 17.82 2.64 6 4
6 Y MIN3 40.68 2878. 17.63 15.84 36

BOTTOM
6 X MINl 32.56 1331. 4.24 9.42 22 4
8 Y EQ PB7 1 31.56 3249. 13.71 36.14 46

LOAD CONTROL MIN PILE CAPACITY CONTROL MAX PILE CAPACITY
TYPE GRP CA LOAD UPLIFT GRP CA LOAD COMP

(K) (K) (K) (K)

SER V -5. -120. OK IH 1 255. 300. OK
FAC V -15. -180. OK III 1 399. 450. OK
EQ PB7 1 -219. -300. OK PB7 1 560. 600. OK

** NOTE: THE SHEAR PLANES AT A DISTANCE "D" FROM THE F~CE OF
THE COLUMN ARE OUTSIDE THE PILE LOCATIONS.
THEREFORE, NO SHEAR CALCULATIONS ARE MADE.

*********************
* PILE LOAD RESULTS *
*************************************************************************

FOOTING LENGTH
FOOTING IJIDTH
INPUT DEPTH
FOOTING DEPTH REQUIRED FOR SHEAR =
FOOTING DEPTH REQUIRED FOR MOMENT =

REQUIRED NO
STEEL AREA BARS

(SQ IN)

0.02 1
1.74 4

0.02 1
2.01 5

0.01 1
12.17 28

7.27 17
48.34 110

0.03 1
9.36 22

63.98 146
407.04 926

2.64 6
15.84 36

APPLIED
MOMENT
(K-FT )

2.
141.

3.
212.

2.
1423.

1331.
8651.

3.
1897.

9708.
60456.

490.
2878.

41.56
40.68

41.56
40.68

41.56
40.68

41.56
40.68

41.56
40.68

41.56
40.68

41.56
40.68

X SER 11
Y SER V

X FAC II
Y FAC V

X EQ PB7
Y EQ PB7

X MINl
Y MINl

X MIN2
Y MIN2

X MAX
Y MAX

X MIN3
Y MIN3

6
6

6
6

6
6

6
6

6
6

6
6

6
6

**************** CONTROL ************************************************

6
6

X MIN3
Y MIN3

41.56
40.68

490.
2878.

2.64 6
15.84 36

- ---- -------
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********************************* ******************************
* BOTTa4 FLEXURAL REINFORCEMENT * * TOP FLEXURAL REINFORCEMENT· *
************************************************************************* *************************************************************************

(AREA OF STEEL REQUIRED FOR DIFFERENT BAR SIZES) (AREA OF STEEL REQUIRED FOR DIFFERENT BAR SIZES)

BAR BAR LOAD APPLIED ALLOWABLE EFF BAR REQ NO FOOT ERROR BAR BAR LOAD APPLIED ALLOWABLE EFF BAR REQ NO FOOT ERROR
SIZE DIR TYPE STRESS STRESS DEPTH SPACE STEEL BARS DEPTH CODE SIZE DIR TYPE STRESS STRESS DEPTH SPACE STEEL BARS DEPTH CODE

(PSI) (PSI) (IN) (IN) (SQ IN) (FT) (PSI) (PSI) (IN) (IN) (SQ IN) (FT)

5 X MIN1 O. 24000. 32.66 2.98 9.39 31 3.75 24 4 X MIN3 553. 24000. 41.72 17.89 1.20 6 3.75 4
5 y EO 13867. 24000. 31.97 5.37 35.67 116 4 y EQ 3468. 26607. 41.16 10.29 12.02 61

6 X MIN1 O. 24000. 32.56 4.24 9.42 22 3.75 4 5 X MIN3 359. 24000. 41.66 17.86 1.86 6 3.75 4
6 Y EQ 13950. 24000. 31.68 7.62 35.99 82 5 Y EQ 351~. 24000. 40.97 16.25 12.08 39

7 X MIN1 O. 24000. 32.50 5.93 9.44 16 3.75 4 6 X MIN3 255. 24000. 41.56 17.82 2.64 6 3.75 4
7 y EQ 13838. 24000. 31.50 10.28 36.21 61 6 y MIN3 2714. 24000. 40.68 17.63 15.84 36

8 X MIN1 O. 24000. 32.44 8.08 9.46 12 3.75 4
8 Y EQ 13733. 24000. 31.31 13.41 36.44 47

I NOTE: THE DESIGNER MUST CHECK THE ERROR CODE FOR ADEQUATE
9 X MIN1 O. 24000. 32.38 9.86 9.48. 10 3.75 4 DEVELOPMENT LENGTH AND BAR SPACING.
9 y EQ 13862. 24000. 31.13 17.13 36.65 37 4

10 X MIN1 O. 24000. 32.28 12.65 9.51 8 3.75 4 *** ERROR CODES:
10 y EQ 13601. 24000. 30.84 21.26 37.00 30 34

1 =BAR SPACING LESS THAN THE AASHTO MINIMUM. (CODE 8.21.1)
11 X MIN1 O. 24000. 32.19 14.73 9.54 7 3.75 4 2 =BAR SPACING LESS THAN THE PREFERRED CALTRANS MINIMUM. (BR. DES. DET.)
11 y EQ 13966. 24000. 30.56 26.80 37.36 24 34 3 =BAR SPACING MORE THAN THE AASHTO MAXIMUM <18"). (CODE 8.20)

4 = INADEQUATE DEVELOPMENT LENGTH. (CODe 8.25)
14 X MIN1 O. 24000. 32.06 22.03 9.58 5 3.75 34
14 y EQ 13853. 24000. 30.18 38.51 37.83 17 34

18 X MIN1 O. 24000. 31.75 43.75 9.68 3 3.75 34
18 Y EQ 13698. 24000. 29.25 68.39 39.07 10 34

NOTE: THE DESIGNER MUST CHECK THE ERROR CODE FOR ADEQUATE
DEVELOPMENT LENGTH AND BAR SPACING.

*** ERROR CODES:

1 =BAR SPACING LESS THAN THE AASHTO MINIMUM. (CODE 8.21.1)
2 = ·BAR SPACING LESS THAN THE PREFERRED CAL TRANS MINIMUM. (BR. DES. DET.)
3 = BAR SPACING MORE THAN THE AASHTO MAX!MUM (18"). (CODE 8.20)
4 = INADEQUATE DEVELOPMENT LENGTH. (CODE 8.25)
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******************************************************
* MINIMUM PREFERRED BAR SPACING &DEVELOPMENT LENGTH *
*********L***************************************************************

UNITS INCHES

THE CLEAR DISTANCE BETWEEN PARALLEL BARS SHALL NOT BE LESS THAN
1.5 BAR· DIAMETERS (NOMINAL), 1.5 TIMES THE MAXIMUM SIZE COURSE AGGREGATE,

. NOR 1.5 INCHES. (CODE 8.21.1})

PREFERRED CENTER TO CENTER SPACING BASED ON BRIDGE DESIGN DETAILS P 13-20

BAR BAR NOMINAL MIN CLEAR DEFORMED MINIMUM PREFERRED DEVELOPMENT
SIZE AREA DIAMETER DISTANCE DIAMETER C. TO C. C. TO C. ·LENGTH

SPACING SPACING SPC<6" SPC>=6"

4 .20 .500 2.250 .563 2.813 3.250 12 12
5 .31 .625 2;250 .688 2.938 3.500 15 12
6 .44 .750 2.250 .875 3.125 3.750 19 15
7 .60 .875 2.250 1.000 3.250 4.000 26 20
8 .79 1.000 2.250 1.125 3;375 4.250 34 27
9 1.00 1.128 2.250 1.250 3.500 4.500 42 34

10 1.27 1.270 2.250 1.438 3.688 4.750 54 43
11 1.56 1.410 2.250 1.625 3.875 5.000 66 53
14 2.25 1.693 2.539 1.875 4.414 5.500 90 72
18 4.00 2.257 3.386 2.500 .5.886 6.000 116 93

*** ERROR CODES:

1 = BAR SPACING LESS THAN THE AASHTO MINIMUM. (CODE 8.21.1)
2 = BAR SPACING LESS THAN THE PREFERRED CAL TRANS MINIMUM. (BR. DES. DET.)
3 =BAR SPACING MORE THAN THE AASHTO MAXIMUM (18"). (CODE 8.20)
4 = INADEQUATE DEVELOPMENT LENGTH. (CODE 8.25)

*************************
* BAR REINFORCING STEEL *
*************************************************************************

BAR TYPE BAR NO LENGTH WEIGHT WEIGHT
SIZE BAR (FT) (LB/FT> (LBS)

TOP
X-BAR 6 6 51.5 1.502 464.
Y-BAR 6 36 7.5 1.502 406.

BOTTOM
X-BAR 6 22 51.5 1.502 1702.
Y-BAR 8 46 7.5 2.670 921.

STIRRUP 5 464 3.8 1.043 1855.

NOTE: STIRRUPS ARE REQUIRED IN A BAND EXTENDING 6 INCHES
MAXIMUM FROM THE COLUMN REINFORCEMENT TO

31 INCHES FROM THE FACE OF THE COLUMN IN THE "X" DIRECTION AND
29 INCHES FROM THE FACE Of THE COLUMN IN THE "yll DIRECTION.

************************************************
* QUANTITIES AND ESTIMATED COST - PILE FOOTING *
*************************************************************************

CONTRACT ITEM UNIT QUANTITY PRICE AMOUNT

STRUCTURE EXCAVATION (BR) CY 75. 0.00 O.
STRUCTURE BACKFILL (BR) CY 17. 0.00 O.
STRUCTURE CONCRETE, BR FTG CY 58. 0.00 O.
BAR REINFORCEMENT (BR) LIl 5348. 0.00 O.
FURNISH PILING LF 408. 0.00 O.
DRIVE PILES EA 16 0.00 O.

TOTAL COST O.



GRP-I GRP-li 'GRP-III GRP-IV GRP-V GRP-VI
(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS)

---- ---- --_.
Pu 2,846 2,037 2,537 2,581 1,959 2,43.9

'.

,.: '.-

CASE- 3 SHEAR

DL LL+I WIND . WL LF SF RST
(KIPS) (KIPS) . (KIPS) (KIPS) (KIPS)' (KIPS) (KIPS)

---
long Col 1 - Vy 0 0 42 5 14 83 5
trims Co11- Vx 0 3 32 8 0 122 0 1-1 til \{ -r>l"tJr .... t· S 1.R. a."f

rv /541<.. .-':':;:::::-_ ..

GRP-I GRP-II GRP-1I1 GRP-IV GRP-V GRP-VI
(KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS).

---
Col 1 - Vy 108 163 149 115 163 150
Col 1 - Vx 165 200 185 162 192 178

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour ' Job No. 11317.00

Item: I 24th Street Bridge Designer: I SJ

D:\My Documents\Projects\1317 Salt River Bridges\24th street (rev,)\excel\{PILE TOP.xls] Checker: 1 _

LOAD FACTOR DESIGN:

LOADS AT TOP OF PILE

3/10100

Sheet:

Date:

Date:

o(369)oo

WL LF SF RST
(KIPS) (KIPS) (KIPS) (KIPS)

(115)

VERTICAL LOAD3·

303

CASE-

DL LL+I WIND
(KIPS) (KIPS) (KIPS)

2,735Col 1

GROUP-I = 1.30 [.75DL + 1.67 LL+I + 1.0 SF]
GROUP-II = 1.30 [.75 DL + 1.0SF + 1.0 W]
GROUP-III =1.30 [.75 DL + 1.0 LL+I + 1.0 SF + 0.3 W + 1.0 WL + 1.0 LF]
GROUP-IV =1.30 [.75 DL + 1.0LL+1 + 1.0 SF + 1.0 RST]
GROUP-V = 1.25 [.75 DL + 1.0 SF + 1.0 W + 1.0 RST]
GROUP-VI =1,25 [ .75 DL + 1.0 LL+I + 1.0 SF + 0.3 W + 1.0 WL + 1.0 LF + 1.0 RST]

I
I
I.
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I



GRP-I GRP-II GRP-lli GRP-IV GRP-V GRP-VI
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

TYLIN INTERNATIONAL
Project: I Salt River Bridges Scour Job No. I 1317.00

Item: I 24th Street Bridge Designer: I SJ

D:\My Documents\Projects\1317 Salt River Bridges\24th street (rev.)\excel\(PILE TOP.xls] Checker: IL.... _

LOADS AT TOP OF PILE

CASE- 3 MOMENT

DL LL+I WIND WL LF SF RST
(K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT) (K-FT)

trans Co11- My 2 3,022 4,375 462 0 4,164 '0

long . Col 1 - Mx 0 0 1,872 217 670 1,863 243

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Co11- My 11,976 11,103 11,651
Col 1 - Mx 2,421 - 4,855 4,305

9,344 10,676 11,203
2,737 4,S72 4,443

Sheet: , _

Date: I 3/10100

Date: 1 _
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03/10/2000 13:41 Filename: PILE-l.lPD Page 1

Pile: HP14x89
1-1 000
100 2 160.2 468 0

290000000 14.685039 326 26.1
468 14.685039 326 26.1 29000000
1 2 2 0 0
4 160.2 468 500
160.2 - 0.045
468 0.045
160.2 0 42 0
468 0 42 0
0 1 1
1
1 3460 0 255000
0
1 1 0
100 1E-5 100
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03/10/2000 13;41 Filename; PllE-L.LPO Page 1 03/10/2000 13:41 Filename; PILE-L,LPO Page 2

ESOPHI,DEGREES
.420E+02
.420E+02

X,IN
160.20
468.00

DISTRIBUTION OF STRENGTH PARAMETERS WITH DEPTH
2 POINTS

C, LBSII N**2
.OOOE+OO
.OOOE+OO

T.Y. Lin International

Licensed to; Shagufta Jabeen

PROGRAM LPILE plus Version 3.0
(C) COPYRIGHT 1997 ENSOFT, INC.
ALL RIGHTS RESERVED .

BOUNDARY AND L9ADING CONDITIONS

Pile; HP14x89

UNITS--ENGLISH UNITS

LOADING NUMBER

BOUNDARY-CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE P.ILE HEAD
AXIAL LOAD AT THE PILE HEAD

= 1
.346E+04 LBS

= ,OOOE+OO IN-LBS
,255E+06 LBS

I N PUT I N FOR MAT ION
*********************************

THE LOADING IS STATIC

FINITE-DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS =
DEFLECTION TOLERANCE ON DETERMINATION OF CLOSURE =
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTION =

100
.100E-04 IN

100
,10E+03 IN

PILE GEOMETRY AND PROPERTIES
----------------------------

PILE LENGTH = 468.00 IN
2 POINTS

X DIAMETER MOMENT OF AREA MODULUS OF
INERTIA ELASTICITY

IN IN IN**4 IN**2 LBSIIN**2
.00 14.685 .326E+03 •261E+02 .290E+08

468.00 14.685 .326E+03 .261E+02 •290E+08

OUTPUT CODES
KOUTPT = 1
KPYOP = 0
INC = 1

OUT PUT I N FOR MAt ION
*********************************

*************************************************
* COMPUTE LOAD-DISTRIBUTION AND LOAD-DEFLECTION *
* CURVES FOR LATERAL LOADING *
**************************************~k*********

SOilS INFORMATION

.977E+04 ,945E+10 .OOOE+OO
,110E+05 .945E+10 .OOOE+OO·
, 123E+05 ,945E+10 ,OOOE+OO

= . 1
= ,346E+04 LBS
= ,OOOE+OO IN-LBS
= ,255E+06 LBS

LOADING NUMBER

BOUNDARY CONDITION CODE
LATERAL LOAD AT THE PILE HEAD
MOMENT AT THE PILE HEAD
AXIAL LOAD AT THE PILE HEAD

,0 .S25E+01 -.728E-05 .346E+04 -i326E-01
4.7 .509E+01 ,551E+05 ,346E+04 -.326E-01
9,4 . ,494E+01 .110E+06 .346E+04 -.326E-01

X DEFLECTION MOMENT. SHEAR SLOPE TOTAL FLEXURAL SOIL
STRESS RIGIDITY REACTiON

IN IN LBS-IN LBS RAD, LBS/IN**2 LBS-IN**2 LBS/IN
***** ********* ********* ********* ********* ********* ********* *********

.00 DEG.

160.20 IN

=

=

X IN
160:20
468.00

1 LAYER(S) OF SOIL

LAYER 1
THE SOIL IS A SAND - P-Y CRITERIA BY REESE ET AL, 1974
X AT THE TOP OF THE LAYER = 160.20 IN
X AT THE BOTTOM OF THE LAYER = 468.00 IN
MODULUS OF SUBGRADE REACTION = .500E+03 LBS/IN**3

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
2 POINTS

WEIGHT,LBS/IN**3
.45E-01
.45E-01

X AT THE GROUND SURFACE

SLOPE ANGLE AT THE GROUND SURFACE
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03/10/2000 13:41 Filename: PILE~L.LPO page 3 03/10/2000 13:41 Filename: PILE-L.LPO page 4

14.0 .479E+01 •165E+06 .346E+04 -.325E-Ol •135E+05 .945E+10 .OOOE+OO 322.9. -.431E~02 -.860E+05 -.132E+04 .283E-03 .117E+05 .945E+l0 .305E+0318.7 .464E+Ol .220E+06 .346E+04 -.324E-Ol . 147E+05 .945E+l0 .OOOE+OO 327.6 -.309E-02 -.891E+05 .415E+Ol .240E-03 •118E+05 .945E+10 •258E+0323.4 .449E+01 .275E+06 .346E+04 -.323E-Ol •160E+05 .945E+l0 .OOOE+OO 332.3 -.207E-02 -.865E+05 .103E+04 .196E-03 .117E+05 .945E+10 .178E+0328.1 .434E+Ol ~330E+06 .346E+04 ·.321E-Ol . 172E+05 .945E+l0 .OOOE+OO 337.0 -. 125E-02- .800E+05 . 170E+04 .lSSE-03 .116E+OS .945E+l0 •110E+0332.8 .419E+Ol .384E+06 .346E+04 -.320E-Ol •184E+05 .945E+l0 .OOOE+OO 341.6 -.615E-03 -.710E+05 .209E+04 .118E-03 .114E+05 .945E+l0 .558E+0237.4 .404E+Ol .438E+06 .346E+04 -.318E-Ol •196E+05 •9,45E+10 .OOOE+OO 346.3 -.146E-03 -.607E+05 .225E+04 .853E-04 .111E+05 .945E+10 •135E+0242.1 .389E+01 •492E+06 .346E+04 -.315E-Ol .209E+05 .945E+l0 .OOOE+OO 351.0 .183E-03 -.SOlE+05 .224E+04 .579E"04 .109E+OS .945E+10 -.17SE+0246.8 .374E+Ol .S46E+06 .346E+04 -.313E-Ol .221E+OS .945E+l0 .OOOE+OO 355.7 .396E-03 -.398E+05 .211E+04 .356E-04 .107E+OS .945E+10 -.387E+0251.5 .359E+01 •599E+06 .346E+04 -.310E-Ol .233E+05 .•945E+10 .OOOE+OO 360.4 .517E-03 -.304E+05 •190E+04 .182E-04 .105E+05 .945E+l0 -.517E+0256.2 .345E+01 .652E+06 .346E+04 -.307E-01 . 245E+OS .945E+l0 .OOOE+OO 365.0 .567E-03 -.221E+05 •164E+04 .S22E-05 .103E+05 .945E+l0 -.580E+0260.8 .'331E+01 .705E+06 .346E+04 -.303E-Ol •256E+05 .94SE+l0 .OOOE+OO 369.7 .S66E-03 -.151E+05 .137E+04 -.399E-OS .101E+05 .945E+l0 -.592E+0265.5 .317E+01 .757E+06 .346E+04 -.300E-01 •268E+05 .945E+l0 .OOOE+OO 374.4 .529E-03 -.931E+04 .110E+04 -.100E-04 .998E+04 .945E+l0 -.567E+0270.2 .303E+Ol .809E+06 .346E+04 -.296E-Ol .280E+05 ' .945E+l0 .OOOE+OO 379.1 .472E-03 -.479E+04 .843E+03 -.135E-04 •988E+04 .945E+l0-.516E+0274.9 .289E+01 .860E+06 .•346E+04 - .292E-Ol .291E+05 .945E+l0 .OOOE+OO 383.8 .403E-03 -.139E+04 .616E+03 -.150E-04 .980E+04 .945E+l0 -.450E+0279.6 .275E+Ol .911E+06 .346E+04 -.287E-Ol .303E+05 .945E+l0 .OOOE+OO 388.4 .331E-03 .102E+04 .423E+03 -.151E-04 •979E+04 .945E+l0 -.378E+0284.2 .262E+Ol .961E+06 .346E+04 -.283E-01 .3141,;+05 .945E+l0 .OOOE+OO 393.1 .261E-03 •260E+04 .263E+03 -.142E-04 •983E+04 .945E+l0 -.304E+0288.9 .249E+Ol .101E+07 .346E+04 -.278E-01 •325E+05 .945E+l0 .OOOE+OO 397.8 .198E-03 .351E+04 .137E+03 -.127E-04 .985E+04 .945E+l0 -.235E+0293.6 .236E+Ol .106E+07 .346E+04 -.273E-Ol .336E+05 .945E+10 .OOOE+OO 402.5 •142E-03 .391E+04 .419E+02 -.109E-04 .986E+04 .945E+10 -.172E+0298.3 .223E+Ol .111E+07 .346E+04 -.267E-Ol •347E+05 .945E+l0 .OOOE+OO 407.2 .956E-04 .393E+04 -.260E+02 -.895E-05 •986E+04 .945E+l0 -.118E+02103.0 .211E+Ol .116E+07 .346E+04 -.262E-Ol .3S&E+05 .945E+l0 .OOOE+OO 411.8 .583E-04 .369E+04 -.708E+02 ~~706E-05 .985E+04 .94SE+l0 -.733E+01107.6 .199E+Ol .120E+07 .346E+04 -.256E-Ol .369E+05 .945E+l0 ·.OOOE+OO 416.5 .295E-04 .329E+04 -.968E+02 -.534E-05 •984E+04 .945E+10 -.378E+Ol112.3 .187E+Ol •125E+07 .346E+04 -.250E-Ol .379E+05 .945E+l0 .OOOE+OO 421.2 .834E-05 .280E+04 -.108E+03 -.383E-05 •983E+04 .945E+l0 -.109E+01117.0 .175E+Ol .130E+07 .346E+04 -.244E-Ol .389E+05 .945E+l0 ~OOOE+OO 425.9 - .634E-05 .228E+04 -.109E+03 -.257E-05 •982E+04 .945E+l0 .842E+00121. 7 •164E+Ol •134E+07 .346E+04 -.237E-Ol .400E+05 .945E+l0 .OOOE+OO 430.6 -.157E-04 .179E+04 -.102E+03 -.156E-05 .981E+04 .945E+10 .213E+Ol126.4 .153E+Ol •138E+07 .346E+04 -.230E-Ol .410Et05 .945E+l0 .OOOE+OO 435.2 -.210E-04 .133E+04 -.901E+02 -.793E-06 .980E+04 .945E+l0 •289E+Ol131.0 •143E+Ol . 143E+07 .346E+04 -.223E-Ol .419E+05 .945E+l 0 .OOOE+OO 439.9 -.232E-04 .944E+03 -.758E+02 -.229E-06 .979E+04 .945E+l0 .324E+Ol135.7 .132E+Ol .147E+07 .346E+04 -.216E-Ol .429E+05 .945E+l0 .OOOE+OO 444.6 -.231E-04 .625E+03 -.605E+02 .160E-06 ·.978E+04 .945E+l0 .329E+Ol140.4 •122E+Ol .151E+07 .346E+04 -.209E-Ol .438E+05 ,945E+l0 .OOOE+OO 449.3 -.217E-04 .378E+03 -.455E+02 .40aE-06 •978E+04 .945E+10 .313E+Ol145.1 .113E+01 •155E+07 .346E+04 -.201E-Ol .447E+05 .94SE+l0 .OOOE+OO 454.0 -.193E-04 .199E+03 -.315E+02 .551E-06 •977E+04 .945E+l0 •284E+Ol149.8 .104E+01 •159E+07 .346E+04 ·-.194E-Ol •456E+05 .945E+l0 .OOOE+OO 458.6 - .165E-04· .816E+02 -.191E+02 .620E-06 •977E+04 .945E+l0 •246E+Ol154.4 •947E+00 •163E+07 .346E+04 -.186E-Ol .465E+05 .945E+10 .OOOE+OO 463.3 -.135E-04 .184E+02 -.856E+Ol .645E-06 •977E+04 .945E+10 .205E+Ol159.1 •862E+00 •167E+07 .346E+04 -.177E-01 .474E+05 .945E+l0 .OOOE+OO 468.0 -.105E-04 .OOOE+OO .OOOE+OO .650E-06 •977E+04 .945E+l0 .161E+01163.8 •781E+OO •171E+07 .337E+04 -.169E-Ol .482E+05 .945E+10 -.392E+02
168.5 .704E+OO . 174E+07 .303E+04 - .160E-Ol ,.490E+05 .945E+l0 -.106E+03
173.2 .631E+OO •177E+07 .235E+04 - .152E-Ol •497E+05 .945E+10 -.183E+03
177.8 .562E+00 .180E+07 .131E+04 -.143E-01 .503E+05 .945E+l0 -.264E+03 OUTPUT VERIFICATION
182.5 •497E+00 .182E+07 -.729E+02 -.134E-01 .507E+05 .945E+l0 -.325E+03
187.2 .436E+OO .183E+07 -.171E+04 -.125E-Ol .510E+05 .945E+10 -.376E+03 THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT = .364E-05 IN-LBS191.9 •380E+00 .183E+07 -.356E+04 -.116E-01 .•510E+05 .945E+l0 -.412E+03 THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT = -.447E-06 LBS196.6 •328E+00 .182E+07 -.553E+04 -.107E-Ol .509E+05· .945E+l0 -.433E+03
201.2 ·;280E+OO .181E+07 -.759E+04 -.979E-02 .504E+05 .945E+l0-.448E+03
205.9 •236E+00 .178E+07 -.970E+04 -.890E-02 .498E+05 .945E+10 -.453E+03 OUTPUT SUMMARY
210.6 •197E+00 .174E+07 -.118E+05 -.803E-02 •489E+05 .945E+l0 ~.4S5E+03
215,3 .161E+00 .169E+07 -.139E+05 -.718E-02 .477E+05 .94SE+l0 -.433E+03 PILE-HEAD DEFLECTION = .525E+Ol IN220.0 •129E+00 .162E+07 -.159E+05 -.636E-02 .463E+05 .945E+10 ".399E+03 COMPUTED SLOPE AT PILE HEAD = - .326E-01224.6· .102E+00 .155E+07 -.177E+05 -.558E-02 .447E+05 .945E+l0 -.387E+03 MAXIMUM BENDING MOMENT = .183E+07 LBS-IN229.3 ~772E-Ol .147E+07 -.194E+05 -.483E-02 .429E+05 .945E+l0 -.362E+03 MAXIMUM SHEAR FORCE = -.253E+05 LBS234.0 .563E-Ol .138E+07 -.211E+05 -.412E-02 .409E+05 .945E+l0 -.326E+03 NO. OF ITERATIONS = 23238.7 .386E-Ol .128E+07 -.225E+05 -.346E-02 •387E+05 .945E+l0 -.291E+03 NO. OF ZERO DEFLECTION·POINTS = 3243.4 .239E-01 .118E+07 -.237E+05 -.285E-02 .363E+05 .945E+l0 -.242E+03
248.0 .119E-Ol .107E+07 -.247E+05 -.230E-02 •338E+05 .945E+l0 -.i75E+03
252.7 .241E-02 .953E+06 -.253E+05 -.180E-02 .312E+05 .945E+10 -.731E+02
257.4 ·-.490E-02 .836E+06 -.252E+05 -.135E-02 •286E+05 .945E+10 •124E+03 I SUMMARY TAB L E262.1 -:103E-01 .721E+06 -.244E+05 -.969E-03 .260E+05 .945E+l0 .212E+03 *************************266.8 - .140E-01 .610E+06 -.233E+05 -.639E-03 •235E+05 .945E+l0 •278E+03
271.4 -.162E-Ol .50SE+06 -.218E+05 -.363E-03 .211E+05 .945E+l0 .331E+03
276.1 - •174E-Ol .406E+06 -.202E+05 -.138E-03 •189E+05 .945E+l0 .372E+03 '
280.8 -.175E-Ol .316E+06 -.184E+05 .409E-04 •169E+05 .945E+l0 .404E+03 BOUNDARY BOUNDARY AXIAL' PILE HEAD MAX. MAX.285.5 - .170E-Ol .234E+06 -.164E+05 •177E-03 .150E+05 .945E+l0 •426E+03 CONDITION CONDITION LOAD DEFLECTION MOMENT SHEAR290.2 -.159E-Ol .162E+06 -.144E+05 .275E-03 •134E+05 .945E+l0 •438E+03 BCl BC2 LBS IN IN-LBS . LBS294.8 - .144E-Ol .989E+05 -.124E+05· .340E-03 •120E+05 .945E+l0 •442E+03 •3460E+04 .OOOOE+OO •2550E+06 •5247E+Ol •1832E+07 -.2530E+05299.5 - .127E-Ol .45SE+05 -.103E+05 .376E-03 .108E+05 .945E+l0 •437E+03
304.2 -.109E-01 .160E+04 -.828E+04 •387E-03 .981E+04 .945E+l0 •424E+03
308.9 -.908E-02 -.330E+05 -.634E+04 .379E~03 .10SE+05 .945E+l0 .404E+03
313.6 -.734E-02 -.587E+05 -.452E+04 .357E-03 .111E+05 .945E+l0 •376E+03
318.2 -.574E-02 -.761E+05 -.283E+04 .323E-03 .115E+05 .945E+l0 •343E+03
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NMe: TWo tOOlofbu~ is added.to cacb side ofpicn leas th8n 6' wick..

H)'draulic Dcsip'Data
PierSc:out

I\1J piers have tbcsame scour c1c:plb
LoputDaia

Pier Shape:
Pier Wid1b.(tt}:
Grain SiD DSO (ft):
Depth Upstnam (ft):
Velodty Upscream (ttlS):
K.L Naac SbIapc:
Pier Aagk::
'Pier Lenlth (tt):
K2~Cocf:
to BeGCoRd Coef:
Grain Si2lc D90 (ft):
1(4 AJmouriDI Coef:

Resulrs
Scour Depth Y5 (ft):
iroudo#: '

~

Alternative 1 Bridge Scour With Long Term Degradatio,
River StatiOJl215.11t Conveyor Bridle

N0te5: Itcsu1ts CompUlEd UlriDg HEC-RAS Version 2.2 aDd HEC-18 ouidelliaes
.Results zdlccc the .wClSt cue lICCftIIrio for exposed footings.
The pjlo cap is the same width 1$ die piers.
Basis -is p1ICh. report eover1ns "tWo Piers and Wee spans"

I
Sep-16-99 OS:37A WEST Consu1tants, Inc. 6023452156

9-15-H399 3:07~ F"RCJ-I WEST CONSl.LTANTS 6194819448
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LOADS & FORCES
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New pi Ie capac i ties were provided by Thomas Hartig and
Associates. Load factors for design are in accordance with
AASHTO Specifications.

JESSE R. WYATT, P.E., LTD.
CONSULTING ENGINEER, STRUCTURAL, CIVIL
1533 E. Las Pal.aritas, Phoenix, Arizona 85020

Phone 602 870 3535, Fax 602 870 0008

Degradation of the river channel has lowered the river bed
10 to 12 feet below the top of the pile caps. Up to 6 feet
of additional concrete was placed' under the original pile
caps to compensate for previous degradation of the river
channel. Subsequent scour has exposed up to 4 feet of the
steel piles below the previously placed concrete requiring
the placement of more concrete to protect the existing
piles. The original depth of piles is not known.

The ~coP:e of the project is to replace two piers and thre~

s p an s-'of the conv e y 0 IZ_..!?!: i d~_~~_~_~he __S-ALt...._RiY..e.I:....-a t _. t-.~ e
~almat Plant in PhoeQi~~~Qna. The bridge was construct
e~the 1970' s .and has eight 80 foot simple spans. One
standard 8 foot wide I 32 inch deep prestressed double tee
with the flange increased to 4 1/2 inches was used for each
span. The substructure is 36 inch diameter piers supported
on steel piles. The bearings of the double tees is welded
to the top of the piers to provide lateral support to the
piers in the axi~ the bridge. The original height of the
piers was about: /25 feet fro_m the top of the pile caps· to the
steel pier cap~e original level of the river bed rela
tive to the pile caps is unknown.

File 93-58.2

CONVEYOR BRIDGE OVER SALT RIVER
CALHAT

DESIGN CONDITIONS AND ASSUMPTIONS

September 20, 1993

As direc ted by the owner, Calmat, no allowance for future
degradation of the river bed is considered in the design of
the replacement spans. Further, no investigation was made
to determine the depth or capacity of the existing piles.
The top of the new pile caps is set 2 feet below the exist
ing river bed and the ends are rounded to reduce drag. The
new piers are 42 inches in diameter and 37 feet high. In
order to avoid conflict wi th existing piles, the spans are
adjusted to 85-70-85 feet for a total of 240 feet. Design
water flow is 200,000 efs with a mean velocity of 16.3 fps.
Based on a cross section of the existing river channel, the
high water should be approximately 10 feet below the bottom
of the double tees.
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FLOW DATA USED AS A BASIS OF DESIGN.

For design, use water elevation = 90.2 feet (JRW cross
section), area = 12, 285 square feet, mean velocity = 16.3
cfs, and flow = 200,000 cfs.

A cross section of the river channel at the conveyor bridge
by JRW assumed a bench mark elevation equal to 100.00 feet
at the double tee be~ring at the north end of the bridge.

High water from the January, 1993 flood was +/-85.90 based
on observed debris. Measured flow was 130,000 cfs at 24th
Street. The cross section area at water elevation of 85.2
is 9346 square feet and the mean velocity would be 13.9 fps.

Flow

200,OOOcfs
199,740cfs

1084
1085

fps

feet,

16.3 fps
16.3 fps

depth 10 1/2
14 fps

12.53
11 fps

12,290 SF
12,254 SF

Flow 100,000 efs,
Velocity @ 0.2 D
Hean Velocity
Velocity @ 0.8 D

USGS Data from January, 1993 flood at 24th Street.

Maximum depth 17.7 feet
Velocity @ 0.2 D 12.09 ips
Mean Velocity 11.88 fps
Velocity.@ 0.8 D 11.69 fps

15.434
15.534

Cross section~ on each side of bridge.
Sta. Area Mean Velocity Water EI.

Report by Cella Barr Associates,
Hydraulic Analysis of Salt River
16th Street to I 10
April 24, 1991

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~..

...".
IV)

100

FlIt; Tl'" b

Sifl.E/d"l 7
f;e D ~1f.Z.-L-

/,z..~..........L---+----r''---

WAin:: a.v1
'1fJ.z._

""

I.

V,." "':. J,;, )I 17, 3 ':.

100 Yfl.. FLOOD - 20~ oCJ{) t:. r~

~~~~ ~:~c-T/Oll/ ()!= IZ/Vlrl( 4- JtK,Jp~~

f1« Pl fir< CAP

te ~ I ~
.tl%-7n(Z9~ -::- 242,57

F,I\c To rtf- () LOA oS

C6M eltl~o L.t1A DS· r (8,,·t> / /,(,7 L f-/.() SF)

STI< E"IfM FLOW

'P =- ¥ V7... K~ 7j FaR. ¢ PJE.f<

p~ Y~ ()t.;)~ 177%1 V:: /(,,3 .rr~

Us£ MI:AI/V£~t;~~T'1- Jt" ~ f;os ( ~~f. C ~A [(~p~t::r)
1-1/1:,;'; WA7£,e L~Vf't- - 9~. 2

1
(A:;'~UH£PJ

IIRW su BJE CT --:C:...4,...!..• ..:....F--.!E=-=G-=v~1f....:.I1.!.:.F~,1J.:::.l.l:....,·-'---- SHE ET NO I OF' II
" . Co"'Vlylft F../L-/Pbf"L.- BY J/2JA) DATE1-1£"'-7~

1~ ....:==c:.="=/f='-=/'1="=A=7===========-..:J~O~B,,:N::O:====~=3==- =~'=-lS=====

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



/1, .7'"~ Pt..r=

f."
1,1'1::>-

J.tt

S-J>-'],/ :S,l..y{,P Pc.~

jtJ"c I'H,( X 'Z"~ 6 "~N

~,o ~'IIfIN 'l( {,6 MI1111f..

MA7Erl.IAL -

IOOD ""~N$ P~}{ H~ute.

a(p /) F /e,E r Pl:~ I( /'1/11I LITri

W£It.HT CF U",V1t,/Otl.

L Dc. ~I! 'fl." LLEY! 6' SoIZ '~, c.. 41/"F~

BEL r (Tf) pi ~ 0TT/,."
I .,-

RE TV fl../II R ()(_LC t<. ~ / J (J.e.. / s- EA-

t" s T£.~L GHANN£f- 2", /;;, 7S"

13fl.llc. JlJh

/11/(, I' Q. ~
II 1'- 2. 5S /0'), 3.0

(I JR--W· SUBJECT C ~ F EQulfMFNr SHEET NO z. of_~II__
CaAlvi;Ylt( f;.,rl.1 '&J £, By Jg W DATE 'l-Z/-93

1 --====C::=~:::'=M;;;,14==r=========_.:.JO~B:..:NO~=~::$=-=~=~=B====:.:..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I '2.. I
liS". ~- 1<..

'(,../ K

)<I.~':. ~1.¥

t<It, g, 1.

F
5"3. -I

K
/30,z

/(

1. r y: /. ~

/3 9.0 J' 0

~ k
JI. ¥ Yo '."} 'y. I. (. t "Z If. ~

, ~-o. 1 1< Z 0 3. l/ Ie.

o.()~

D. J'I" ')( ~D:

p,€ R.-
'IT (/. ,,;;)"1- >< • h- = J. 'I'Il<.Jn;x "17

MATFRJAL.

VFif!.TICAL. L(J/t%>:>

D~I\ C £"'OA P;

't>~L i;;"E. - (). itt~ "I~r
CoNYl:YlJrt. (). " (, '-

/).1bO X go':.

rz"1 PI p,r. (). 6$ tJ '7Fr

1'I'i PIPE fJ,(){,D

6./)o "1FT X ~ ':

PI Pli ~ FuLl-

Izlff V,Oll-e:;'YFT

1'-I 4 (J o.ct,,7

4// ~ X ~O

(Pf1..~ ?

'P,f:IZ C-A P

r·c," T C-.......-_:J
~ J

I J'RW SUBJECT Co ofF £QV1P/1/i)../T SHEET NO 3 OF"_I--,,'__
CcN II it. tOL Bltlr;;4ff BY J~w DATE ,-,>'-9.3

t~ -=;;:C:;;·=,A=L.:;M='=A=T=======::"";J~O::B:"":No~=:9=· =~=.:::"?=~=====-

I
I
I
01

1
I
I
I,
I
I
I
I
I
I
I
I
I



C/'rJ ~ /. ~

ed : I. d

£c. ~ ~ ~() s.- K.~ I

.L :: nyt'4-
7 /1 f

-: I ~-2. 7~>'

-Pc. ;: 4-!') I

~., -= ~o )($/
.0

~., I ~rl- _
p

/J~: I>-,Z'I

(' -=- .bll

//1) 127 /?tJ
I I

It..
1~79

I:. I . I I z,= -:::.

1- Pil Z 1::,-' b-

q; Fc. 1-
. 7 (1J7f)

f f1r.c. ~
t /<- ,"

I, 2." >c 3nt.7~ 4rJ7 '- /I. x1 O. If;.

'SL ;;/tI'DfiR..N~$S

E L -: (~c.o!,.-.,. /:;7.. 7q~1'2.'o:1- :::

1-;-1

I<Lu/r-:. 7.(~7)'r2.)//6S -:. &':;1- :> 22 : L 'bt)

e ';. 3/~·. 7j21t>-.:>·1' /Z.:' /7.~-8"

R.M9 -=. • ~92

'0 ,1<
I L.o. -:. • ?9 z. >' I;' 1':>" "" J~ 3b

kD J u ~ r FtJ 11.. -rIFtP CDL U /"1/</

I( ~ ( ')'If,.,: ' y. 7 ...- >- J2 l C: II <;3 :s !/olf..T Col.. uM).I -t:. -:. ) l.;i

PI1". ~ IJ'i~)( 171";~"2.. -: /(p~9,A;

I . J-RW· SUBJECT-=C=--.:...{..:..F----:·Ji::::...::::Q~U~/J,;..Pl...:.t1U!P!:.£N~T:..._..__ SHEET NO 4- OF II
CoNVit-Ybf- "F.>R.fPl.p£ BY Jr<W DATE '1-/:;-7)

11- .==e==,4=t.=M=A=T==========:::;..~J~O:.B .:N~0====1~$=-=}>=~=====::.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



.OO~

e·

•
...

•

Il.' ..

1/. " ..-
Z I

77 iJ !

JfYlu ~ f1 H'
13'11 _:
'0::'-

)~/l~

2.77/2-

1.")'i'1

~$'11.

J ') "t f

71$1
:: I '1 .?'Z'1 J£

1/
Z. e, ~ tt,,-

:.

~ /741 CI<,

=

1(.
I' "II

) 73 ')-

'2 77/ Z ..;. 17. c;'( -

~ Ts =

c/ --: . it.: 'l' 4- y ~-I z. ~

'2>' 7(,,'- 'f. Jr2,:>'

2. )I J~l..", 'y I';i". t
1 'X J 'it.. </ ~ 1. /2.c..-

I "J ~(... I; )t ~.l"l...-

17ltl')C II.zy

Trty
I.

.;)'1: .i!.-'!11,'~-:,

,.
c-= /9. ~-

, /1" ~-7~'..
)6/;, .. / t,. ~.,,~ -: a~ 3'1>-/12..

<#

(-3-:. A~ , '21 ('1 2 ) *Z- 5'/ Z
t:'

tJ.<.'1 · ..•
A :. • ~ "" • '5'!»- (ZJ) //,2¥

N

0, ~-3:'-
.....

• '} of
G : O.(J~- rIA ~ .o';i (7./) 'I ':. e.; 7 z. t/

"

't.

J
....-z.. ~

(",. .- tJ~7 l.7'

I
I
I

I . J'RW 5 U BJE CT --.;C=:;·--:..~:-;=--.!:£:::.:!)=-=U:..:..lwPI1~fi.!:.tJ~/____ SH E ET· NO .:;- 0 F_L;/I:.....-__
4,NVa y4f.... f>fl,,1 Dt...,t.C BY Jltw DATE ''',t.-13

1~ .=:=C=A=L.=I'I=~=r===========.~JO::B:"':':NO::=:=q=2=·=$::'¥,======:-

I
{<,fi-F: f?f;.l/l./F; carie. fI..JN(l/'1'VfTIA£-J JiItJ- .. , ..---:--:--: .1 ~(.II~" CL

Ff;It~tJ~6J./- ~'P~t;lrllJlf P-~-()c. 1~ I' fi ../. I " ..
... ~.

I T~Y c ~ 17": ~:: . ~.; Y' 17 ': 1'1, "! ~- J / I \, i
t! I

7/;, -: 1"I.r'f.r 1. ~ 6. ~ If I{ - (TAr~'-~ b,7) !~ ,~ .
I Lt.2f6" \. 'I

/'!l ~ (J, 2. Y A : "If (117,) ....-:: -,-;;
- II • I

A"( I), (, "1- ~ •{, ('2 J) ':: /2., {, II 'I '

I ~" I
c.~ ,01 • I u = (J.tJ~(?.u<t-:. KJ.>-8~r !:>",2.0 • . :~I.

I
C) :; • 8t;; .,: 1- ~ 4&2.;"::.. 1"138

2.YU.,z.'x li.Z~ ::

'Z ~ H2. 'f '" I ~-. f' ;:

I r' 1.,. 1<;1.";)< '1,/Z~- ~

lj(,.z.. 2 ~.t1c·0~JC114M .. yl.Z7Y~/21."'-':-

I
I
I
I
I
I
I



,~ I(

17/2 >J1u -lP-A':.j7.7)- d,J(.

K.. 'i-
) Z /1 > P... -: Z / '<i". $I 0, t:.

U5 E 4- zIt; PI)t tt ""

J1. 'fIb eAfts. V;f. tt.r
1t: 4 (J nrs tI. 1f,'1

r.j

_ IOOO/~ ~p 'RADI)J.I{ =

ML7
= 4c..J

"I'.
. 7 )C 29741:'- -:..

/1...

0. 1 ~ /7" I '=-

~ b -= 17'11 >' CJ.ty/z.. ~

Nu.

II

1J -:. .6, I'D'%.. -:. 4.~Y r'Z.z.7 ": ~.~I

I II "

D"L. -:. Gz. .,. JI 'It /2.;: z. 2 7

I .. J-RW SUBJECT c ;'F '£{;t.lIPMfrlIT SHEET NO (, or~J~~__
YwV/fYoll. ~Ie/ %t!: BY JtA,J DATE 1-/b.-t;j

1~ -==C=J(=':=I-1="=r=============-_J::O::':B:"":HO::::==9~3::,=:;:,'1"=====::-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



p

k' R. 3

l'

cb )
MAX FILi. LOAD

..
6.4z.. - 1:1-4 $ TJtf/tuf; d 8" ~.c. ~ t.lfo

D

I

~ PIUAtb idAOSPILtz CAP

A -:.v

l'-

1<, ':- 7/. f- ;/. 9 -.: ~ 1. .,

R" ':. 71, f : ,I. y

It~ ':. 7/.¥ -I ~/. 'i - J ~ 3. 7-
'Z n;, <t r Cleo

Me. ~(l7TI1f1 of C~p

. 6Itj~· 'iFT (Z9)( l~ -+ 3) = 27'S/ttl:"

1<
~/t Flu!. J;.j eA P - VI( ~ Jo~, 7

--""7 ,. Ie. • L
~1/,. ': .1&i Xl. V4POO )( If'l. x 3~060:' 1"1. (. 2>" 16J~7 • MINIt-ftJM ~Te)!

~ [(?VI'; £:. l-oA D 15"1.71- Z6, I ': I7lJ. 5'~

o c~ e
..~ -:. J711'i'/~ z 01 I. q

,K ,IC

11 r.- i ': 211 -; - IJr, 7 ,. I : 13 ~~ :>

~r71
~

R I ": - 2.'2..'-:' (; 7. 3

K t.. ~ ~...,. C; t 6 -::: ";)7. "i K

k-
g 3" :" ~-1· lj 1'2.2., c.. - 32 ~ ~

/77)/C C~

I ~

Me;.. t p1/£k. - -f~7 - 7:J>", S" .,. I -::: ) ~/, ';,-

L1 R= I "''?!c.. -:: ~/, 1'(,

ry; ~ 7../~-. '1~ -:: 7/. S

I J."R·W SUBJECT c ~ F £(JVIPI1~Nr SHEET NO -7 or---""--__
. c,djlV~Y~~ ~~l ~E BY Jgw DATE 'l-U.-9J

I---------------==::-::C=A=l..=M=Jf=t===========-...:J~O:,,::B~N::O~=9=::~=-=";)=-=e===::=.:

I
I
I
I
I ~

I
I
I
I
I
I
I
I
I
I
I
I



],•

,.

Us;: <I - ""1 BfJ7 , ,4.1 -:4. po·
( "

4 11" tlPF/As -:. )./~11

l};:-tr" 4· t'f ' 2. ¥ n LfJ"''J

MIN 3 "- ~t' \JJ!/,/? ;;:A • ~ I vii-

.,

1./3
11

/.

37. 7 It:.

.0 t,J. ., I. '27 i t.t> otJO/Vno~~ -

161.{ }f 1.0 y [,,0'''0/0/ .,

I' """"
,I b ~ >c • 2. )< (,D(JoJ/VII000 ......,

• fJ'! )t .IfY 'It t; (J DD""/v '
fOUl>

,OCl" • t. ~ /'0 b~"/ v1IC>,;)

,.~ , 0 -I .)! ,7 'I .\0 /'o/Jot> Iv;. j
I, ¥-(P#l.I

'if) . JZOO ), I. Z 7/V 1 " 112. It;. ~ "-=- Z4 /sa6~.

Tic; J./7. 'r'jl/lod eo I '-'" "
lZOu )< III

r' "
...

"4- J '2. (,;<1 't • ~-/ v';ODO I - /IJ ~- .
, i

I'e.
"t -: 103,7 " 2. z-;-' -:. Z 31

I · JR'W 'SUBJECT C ~I= £QLJ/PH£IIT SHEET NQ $ or II
CliNe/hiD!! 8(?1D6/t. BY JtZ,.l DATE ~-17?J

CA~ MAr JOB NO 9~ . ~151----------.;=:::::=:::::::::::=::::-=========--::.::..=::==-::::::=====-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



--

J

1. 2~ xrL·
tl, (

/7, :,

y., k. .

. C.11!?- /ri k 21',- 17.:'

I ~ J-RW SU BJEC1 --=C::..-.....J;uF_~f"-=.Q~U..:.I..L.f..L.t1..t,.;£,::...:/l.I:..-..=-I__ SHE ET NO 2 OF II
C6!'JV/~y~t( B-fZ/VQIl- BY JlZw DATE9-ty·t!

1 ....:==c.=J(=l--=/'1=A=r=========-...:J~O:B~N:O:=:=====tf=3-=':::;':::~L~r=====-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Fl~

Yt.'y: 3'~ f I
~TIFFf}JIi/(

TL

II

(]) " " J+/V) ,.~ '110

£.A '$ /tJri..
.., PL,,~r/~
:SUP PAP

4- Yz )l3Y'l
STIFF£N~/t.

Fe.. "IiA. -:'IPIt

"! /of ~JtMIlL ~o £t:• . . /)()OO()~} /I, (it 11:).#1 r,(')

1- ~~ D TFI1Ptr,t. . C/r'M/~,(t:.
It

~o ,. ./)()()/> 0 ;.-J ':. DtJt) ~.s.'" /J, -

g"i" ~PA "I

II

N -= S",t,

/'110.;' R-..7t>' F'f C (N tJ<)

=,7~X3(' )<.>",( ~-,(. fl.;l~j

1< /L
~ ~g J Z4.-.t t>/Ie.

(/S i. 7"~ 53. r)4 ::.

W/0." 1- '7

I ..

I JRW
SUBJECT Cf /... &.Qwft?rtJl[ SHEET NO to OF_.!.J./l__

UAl~(£V61.. ~({.IU{? BY J~ W· DATE '1-/7-&1

1~ .....;..__==a==f.,.=tZ=lf=r======::"";J~O:':B~"~O~:::9:=:$=-::S=~:====:::..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- "·x _ ... _

,if'" r
--. "-. "~ ' ...

"/2- F/t; ~AIU \
I \I

-tt · \I! -;rtf.
,-1

~

r TI~!. e I~
..~ I
t\'\ \ ft· l'

!

Izd~ '. - ,'. \ ...... . .-
'" .... ........."":>. -z ..-

~'- .... -_ ...--

~
4'

~
(;" .,

.

r-
./

..

-........
I I

I , I -
I

I . . It

~
~ I

'~ f
.~ I

... } " I I

I"l );

j
I

I r
~+

i , . i j. .\'. ; ~ \.'-- . -
~T

~

1~
1" -

I
-L .A1 -J ~-- ~-\

.. I.""

I

I JRW SUBJECT C "'. F Et)lJfPt'lfiNr SHEET NO 11 OF----l/'-'-'__

0Nr/n 't{)t. eg,J?4[t... BY Jlt.w DATE?-ZO-%}f .....; -==C:::::;"::LM:=:;A::7=============-.::J;.O:.B..:::N::o==:::::7::l=-=~=-=~======

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I


